Google 


Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterias de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en linea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio publico significa que nunca ha estado protegido por derechos de autor, o bien que el periodo legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio püblico en unos países y, sin embargo, no lo sea en otros. Los libros de dominio publico son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta difícil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio püblico a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio püblico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningün tipo al sistema de Google. Si está llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envíenos un mensaje. Fomentamos el uso de materiales de dominio püblico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Büsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio püblico para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algün libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Busqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible у útil de forma universal. El programa de 
Büsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la página|ht tp: //books.google.com 


Google 


This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world’s books discoverable online. 


It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover. 


Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book’s long journey from the 
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Usage guidelines 


Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
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+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 


+ Refrain from automated querying Do not send automated queries of any sort to Google’s system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 


+ Maintain attribution The Google “watermark” you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 


+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can’t offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book’s appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 
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ABEL, C. D.: The New Patents Act, 420 

Aberdare, 235, 483, 560 (see also PARLIA- 
MENTARY) 

Aberdeen, (Lighting) 642; 940 (see also 
LEGAL and TELEPHONY) 

Aberystwyth, 1067 

Accidents (including Supply Interruptions, 
&c.) (see also under Fires), (Battersea) 
907 ; (Bermondsey) 561 ; (Bradford Mains) 
335, 344, 377, 400, 491, 506; (Burnley) 571 ; 
(Central London Railway) 453, 1036 ; 
(Dublin Electricity Works) 195; (Halifax 
Tramways) 30 ; (Islington) 1088 ; (London 
County Council Tramways) 287 ; (North- 
astern Railway) 766, 1024 

Accrington, (Tramways) 52), 865 (see also 
PARLIAMENTARY) 

Acton, 113, 325, 441, 561, 939. . 

ADAMS, W. P.: The Combination of Dust 
Destructors and  Electricit Works 
Economically Considered, , 386, 493; 
(Discussion) 467, 542 (see also р. 530) 

ADDENBROOKE, G.L.: Overhead Mains for 
Electric Distribution, 676, 713; (Dis- 
cussion) 796 (see also pp. 693, 778) 

Adelaide (S. Australia), 35, 73, 475 

Aden, 195 

Admiralty Dockyards, Eloctricity in, 521 

Adnil Electric Co., 566 | 

Advertising Devices, Electrical, 855 

Air Gap and Disruptive Voltage, Law 
between, 206 | 

Air, The, Electrical Extraction of Nitrogen 
from [Edstrom], 54 (see also pp. 43, 45.3 
and Correspondence) 

Aldershot, 7 

Aldershot-Farnborough Tramway, 520 

Aliwal North, 155 

ALLEN, A. H. : Electro-Harmonic Society 
193 (Corres ondence) 

ALLEN, R. W.: Surface Condensing Plants 
nnd the Value of the Vacuum Produced, 


790 

Alternate-Current Instruments, The Use of 
Iron in |Sumpner|, 221, 280, 318 (see also 
pp. 220, 1050) 

Alternating Current, Measurement of 
Phase Differences (Sumpner], 320 

Alternating-Current Systems, Excessive 
Pressure Rise in, Prevention of, 717 

Alternating v. Continuous Current | Stern], 
51 (see alao p. 60 and, Correspondence) 

Amalgamated Bociety of Engineers, 31 

Amalgamations, 1035, 1068 . 

America, Municipal Trading in, 994 

America, Parcel Post to, 981 

American Car und Foundry Co., 288 

American Engineering Societies’ Building, 
166 


American Industry (Mosely), 1037 

Amsterdam, 1022 

Anchor Rail, A New, 675 

ANDERSON, A. C.: Application of Elec. 
tricity to Mines, 695 ; (Discussion) 824 

Andover, 1067 

ANDREWS, LEONARD: 
Methods of Cable Laying, 172 
High-Tension Switchgear, 427; (Discus- 

sion) 428 

Annfield{Plain, 195 

" Antrim," ss., Electrical Equipment of 
660 

Antwerp, 765 
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Ayr, 722, 808 

Battersea (London), 113, 151, 235, 366, 483, 
560, 599, 765 

Belfast, 324, 403, 1022 

Beles Municipal Technical Institute, 73, 


Bengal (Calcutta), 599 
перо еу (London), 194, 765, 850, 893, 


Birmingham, 979, 1022 

Birmingham Municipal Technical School, 
31, 73, 113, 151 

Blackburn, 78, 151, 366, 483 

Bombay, Baroda and Central India Rail- 
way Co., 519 

Bradford, 483, 519, 680 

Bridlington, 325 

British Association for the Advancement 
of Science, 194, 235 

British Electric Transformer Co., 194 

British Honduras, 765, 808 

рп Electrical Engineering Co., 194, 235, 


Carlisle, 722, 765, 893 

Chester, 113, 151, 236 

City and Guilds of London Institute, 84, 
325, 866, 483, 519, 560, 642, 680, 860, 1007, 


County of Northampton Electric Power 
and Traction Co., 765 
Crompton & Co., 194 
Croydon, 113, 235, 366, 520 
Darlington, 893 
Dartford, 235 
Dick, Kerr & Co., 118, 642 
Doncaster School of Science and Art, 519 
Dover, 403, 681 
Kast Indian Railway Co., 403 
Electric Supply Corporation, 1067 
Electrical Co., 1067 
Elland, 325, 366, 483 
Erith, 331 
Essex Education Committee, 519, 560 
Exeter, 520 
Farnworth, 31, 286, 520 
Ferranti Ltd., 286, 560 
Fulham (London), 113. 395, 403 
Galway Electric Co., 73, 113 
Galway (Queen's College), 366, 403 
General Post Office, 560 
Glasgow, 235, 986, 824, 893 
Great Western Railway Co., 792, 765 
Hammersmith (London), 483, 519, 590, 680 
Hanley, 325, 403, 441, 483, 642 
Hastings Electric Tramways Co., 680 
Heston and Isleworth, 194 
Horsham, 325 
1 d 
uddersfle echnical College, 1 
Б e 05 
u Iunicipal Technical School, 1 
India, 441, 850 TORNO 
Islington (London), 850 
Johannesburg, 850 
Kilmarnock, 73 
Rings Ti np. 681 
ancashire and Yorkshire Railway Co., 
Leeds University, 850, 893 көө 
Leigh, 195, 235, 441 
Leith, 681, 894 
Liverpool, 73 
London County Council, 194, 850, 893, 939 
Loughborough, 151 
Manchester. 194 


E s Municipal Technical Institute, 
x us (Victoria University), 366, 403, 
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Metropol nan District Railway, 824 И 
Metropolitan Electric Supply Co., 979 
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Mexico City, 403. 1067 

Middlesbrough, 850 

Middleton, 366 

Midland Electric Corporation for Power 
Distribution, 73 

Midland Railway Co., 893 

National Boiler General Insurance Co., 729 

National Physical Laboratory, 113 

Newcastle-upon-Tyne Electric Supply Co., 


599 

Newcastle-on-Tyne Tramways, 866, 403, 441, 
649, 808 | | 

New Zealand University (Canterbury 
College), 31, 366 

Northampton Institute, 194, 235, 366, 403 

Oldham, 113, 151 

Paddington Technical Institute, 194 

Paisley District ташнае Co., 681 

Patent Office, 113, 151, 1 

Perth, 893 

Pontypridd. 161 

Poplar (London), 151, 286 

Port Talbot Railway and Docks Co., 1067 

Pudsey, 939, 1007 

Rhodes Electrical Mfg. Co., 366, 403 

Salford, 808, 933 

South Australian School of Mines, 979 

Southampton, 850, 1067 

Southend-on-Sea, 893 

Southern Nigeria Telegraphs, 403 

Southwark (London), 151 

South-Western Polytechnic, 3 

Sunderland Municipal Technical College, 
403 

Swindon, 894 

Sydney University, 441 

Tientsin (China) Gas and Electric Light 
Co., 519 

Wakefield, 699, 729, 808, 850, 1022 

Walthamstow, 988, 325, 483 

West Bromwich, 599, 765 

West Derby (Liverpool) Guardians, 612, 808 

West Ham Municipal Technical Institute, 
235, 286, 560 

Whitby, 894 

Wishaw, 765 

Wolverhampton, 31, 73, 483 

Woolwich (London), 73, 113 

Woolwich Polytechnic, 73, 403 

Worcester, 325, 366, 483 

Worksop, 151 

Yorkshire Electric Power Co., 986, 765, 1022 


Arbroath, 73, 483, 520, 000 

Archangel, 35 

Argentina, 32, 73, 113, 195, 395, 366, 103, 441, 
483, 868, 874, 939, 1022, 1067 

Armagh, 32, 113 

Artificial Loads, A New Resistance for 
[Lea & Son), 482; [Highfield], (Corre- 
spondence) 518 

Asbestos, Tests on, 639 

Ashton-under-Lyne, 73, 195, 325, 765 

Assessment of Electricity Works, 850, 837 

Association of Chambers of Commerce, 
338, 600 

Association of Teachers in Technical 
Institutes, 73, 10 35 

Association of Tramway and Li t Rail- 
way Officials, 44; (Diary of Wakerield 
Meeting) 110, 130 (see also Correspondence 
and Index of Societies' Mectings) 

Aston, 113, 195, 722, 808 (see also LEGAL) 

Asylum Lighting, 642, 894, 939 

ATKINSON, LL. B., and BEAVER, C. J. : The 
Selection of Electric Cables, 702, 745, 754, 
843; (Discussion) 844 (see also p. 694) 

Auckland [N.Z.}, 73, 443 

Audenshaw, 195 

Australasia, 32, 73, 152, 197, 325, 404, 451, 475, 
520, 600, 722, 733, 756, 808, 509, 939 

Australia, Electrical Engineering in, 375 

Australia, Penny Post to, 981 

Austria-Hungary, 722 

Axles and Wheels, Tramway, Life of 
[Shepherd], 379 

Ayr, 104 
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Babcock and Wilcox Gravity Bucket 
Coal Conveyor, 257 

BAKER, A. : mway Associations, (Cor- 
respondence) 146 

BARER, J. ALLEN : London County Council 
Tramways, (Correspondence) 1015 

Baildon, 940 

Balik, J. D. : High- Vacuum Condensers 
674 (see also p. 65.1) 

Ball В , The Lahmeyer Co.'s, 330 

Ball, The Electrical Engineers’, 531 

Ballarat (Victoria', 73 

Bangor, 32 

BANISTER, A. N.: 
Cost of Maintenance of Tramway Car 

Wheels and Rails, 111 


Tramways Associations (Correspon- 
dence), 191 
Bankruptcies, Liquidations, Deeds of 


Arrangement, &c. (see also LEGAL)— 
(Acetylene Gas and Electric Smleting 
Co.) 898; (H. E. Arkwright) 1026; 
(J. T. Armstrong) 1972; (Automatic 
Telephone Co.) 330, 1072; (Bath Elec- 
tric Mfg. Co.) 35. 198, 769; (W. C. 
Bersey) 198, 238, 330, 408; (G. W. G. 
Booker) 36, 117 ; (F. H. Bowman) 524, 604, 
769; (Louis Brandes) 238; (British Auto- 
volt Co.) 524, 685; (British Columbia 
Telephones) 594, 565, 983 ; (British Electric 
Separating Co.) 898; (British Electric 
Works) 685; (British Schuckert Electric 
Co.) 117; (4. E. Brooks) 117, 157; 
(Bryan, Donkin and Clench) 813; (D. T. 
Cameron) 726; (Н. Coles) 238.290, 565, 726; 
(Collins Bros.) 685; (R. M. Collins) 1026; 
H. Cooke) 290, 330, 408; (Cross Electric 
;nyineering Co.) 330; (Derbyshire and 
Nottinghamshire Electric Power Sym- 
dicate) 487; (C. M. Downie) 290, 604; 
(Edison-Gower Bell Telephone Co. of 
Europe) 78; (Electric Lighting Boards) 
983; (Electric Railways Co.) 290; (Electric 
Tramways Construction and Mainten- 
ance Co.) 726, 1027; (Electric Turbine 
Gas Retort Charging and Te margina 
Machine Co.) 983; (Electrical Bleaching 
Co.) 36, 117; (Electrical Fittings Co.) 486, 
769; (Electrical Regulating and Lighting 
Syndicate) 408; (Electrical Treatment 
Association) 1072; (Electro Chemical Co.) 
372 ; (Electro Institute) 408, 769; (Elmore 
Trust) 36; (Engineering Contract Cor. 
poration) 604; (Fireproof Electric Switch. 
board Co.) 851; (R. Foster) 505; (J. Gray) 
117; (S. Guest) 604; (J. Hill) 311, 524; 
(B. G. Hodges) 371, 685; (Hodges and Todd) 
604; (4. J. Hollington) 157, 198; (T. 
Hyom) 36, 198; (Industrial Storage 
Battery Syndicate), 481 ; (G. Jackson 
and D. Smith) 487 ; (Lodge Electric 
Light and Power Co.) 1026; (London 
Telegraph and Steam Gauge Electric 
Со.) 36; (McGuire Mfg. Co.) 238; (M. 
Margowski) 117, 408, 604; (James Mars- 
den) 36, 117; (Sir Hiram Mazim Electre- 
cal and Enginecring Co.) 78, 157, 238, 371, 
408, 769; (Metropolitan District Electric 
Traction Co.) 78; (J. Morley) 1072; 
Motor Mfg. Co.) 198, 446; (P. J. 
Murley) 408, 565; (National Electric 
Traction Co.) 769; (G. Neale) 720; 
(Nelson Etectrical Engineertn Co.) 
944; (New Zealand Electric Light and 
Traction Co.) 521; (. J. Noble) 238; 
(Parkes and Sadleir) 330, 914; (H. E. 
Parris) 524, 851; (Porcelain Elecricat 
Fittings Co.) 898; (A. Powell) sos; 
(Rangoon Electricians Syndicate) 1072 ; 
(Rhyl and Prestatyn Light Каса? 
Co.) 108, 446; (River Plate Electri 
Light and Traction Со), S54; (Shegielt 
Electric Advertisements) 330 ; (4. Smith? 
28, 330, 565, 1072; (C. A. Smith) 78, 2355 
(H. South) 330, 1026; (South Lancashire 
Flectrie Traction and Power Co.) 11 
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Yorkshire (Woollen District) Electric 
Tramways v. Ellis, 403 (see also p. 377) 


Leicester (Lighting) 895; (Tramways) 15, 
114, 442, 810 

Leigh (Lancs.), 287, 327 

Leith, (Lighting) 287; (I'rumways) 15, 327 

Lewisham (London), 287, 562, 643, 723, 895 

Leyton, 766, 1069 

Library Lighting, 153 

Library, l'echnical and Lending, 1070 

Life-guards, Tramway, Hudson-Lowring, 
37 


Lifts, Flectric, 515, 570, 1008, 1036 
„Light and Power,“ 79 


LIGHT RAILWAYS— 


Acworth—Immingham, 153, 941 

Aldershot—Farnborough, 520 | 

Applications to Light Railway Commis- 
віопегв, 366 

Basingstoke—Alton, 980 

Bath Electric Tramways, Ld., 766 

Bewdley, 941 

Board of Trade Return, 736 

Cheltenham and District, 050 

Devonport and District Electric Tramways 
Co., 236, 1024 

Durham and District, 405 

Knutsford— Warrington, 895 

Llandudno -Colwyn Bay (Extension of 
Time), 895, 980 

London United Tramways Co., 106 (see also 
Companies’ Index, LEGAL and PARLIA- 
MENTARY) 

Maidstone, 852, 980 

Mansfield, 852 

Middlesex County Council, 114, 115, 644, 766, 
810 

Newark, 766 

North Wales, 195, 997, 317, 810 

Portmadoc, Beddgelert and South Snow- 
don, 317, 510 

Portsmouth —Hayling Island, 1069 

Snowdon—Bettws-y-Cocd, 196, 287, 810 

Tarporley—Mouldersworth, $95 

Welshpool and Llanfair, 810 


Lighthouse Communication, 779 

Lightning Conductors [Stewart], 
| Whitehouse) 1035 

Lightning, Damage by, 734, 1035 

Lightning Effects, Peculiar | Birkett), 929; 
{Ingram | 1015 (Correspondence) 


994 ; 


DE E Mines, Electrical Winding 

lant in, 254 

Lima, 522 

LINCOLN, P. M.: Some Single-Phase Rail- 
way Problems, 91 

Lincoln, 613 

LINDLEY, W. H.: Presidential Address to 
the Junior Institution of Engineers, 206 

Lisbon, 941 

Littleborough, 484, 643 

Littlehampton, 327 

Liverpool, (Lighting) 3A, 75, 368, 643, 810, 
895, 1024; (Accounts) 698; (Tramways) 34, 
75, 368, 484, 562, 643, 682, 1024; (Tramway 
Manager's Report) 949, 953 

Liverpool University, 185 

Liversedge, 766 

Llandudno, 114 

Llanelly, 153, 980 

Llangollen and District Electric Light and 
Power Co., 125 

LLOYD, G. C.: Benevolent Fund for the 
Electrical Industry (Correspondence), 102 

Load Factor, The Influence of, on the Cost 
of Electrical Energy [Hill], 658 (see also 
p. 655) 

Local Government Board and Municipal 
Loans, ? 

LopDGE, Sir OLIVER: 

„ Current, 953 (see also p. 
49) 
Combustion and Stoking, 126 
Ignition as Applied to Internal Com- 
bustion Engines, 998 

Logrono (Spain), 368 

London, À New Map of, 650 

London Borough Councils and the L.C.C. 
Trama. [Clark] (Correspondence), 402 
(see also London County Council) 

London Chamber of Commerce, 2/3, 246 

London, City of (see City of London Cor- 
poration) 

London County Council: (Assessment of 
Government Telephone Wires) 75; 
(Baker's Report on Conduit Tramways 
in London and New York) 706 ; (Con- 
tinuous Feeding System for Conduit 
Tramways) 643; (Contracts for Electric 
Lighting Installations) 1024, (Education 
Committce) 236, 368, 601, 643; (Electric 
Lighting Loans, Statistics of) 644; ( Elec- 
tricity Supply Works Statistics) 908, 
(Embankment Gardens Lighting) 980, 
(Embankment Tramway) 31, 154, 196, 
993; (Greenwich Power Station) 327 ; 
(Highways Committee) 895, 941, (A ings- 
wea) 327 ; (Loans) 75, 115, 236, 288, 327, 601, 
633, G44, 683, 766, 980, 1021; (London HElec- 
tric Lighting Act, 1904) 368; (Londou 
Electric Power Bills) 810, (Marylebone 
Lighting) 35, 154, 405; (Municipal Wiring) 
, 716, % : (Opposition to Power and 
Traction Bills) 723, 766, 810 ; (Roof Covers 
for Tramcars) 368, 443, 184, 522; (Stan- 
dardisation of Tramway Rolling Stock) 
327; (Telephone Wires, Assessment of y 896; 
(Theatre Regulations) 601, (Tramdrivers' 
Seats) 288; (Tramway Employees’ Hates 
of кр (Tramway Offices Lighting) 
35; (Tramway Tokens) 563; (Tramway 
Veto of Borough Councils) 45, 174, 153, 236, 
402, 442; (Tramways in the City) 362; 
(Tramways v. Motor Omnibuses) 766, 852 
(see also under Morons); (Tramways, 
North) 45,75, 115, 124, 153, 196, 236, 288, 413, 
1069; (Tramways, South) 35, 75, 115,151, 327, 
368, 379, 405, 601, 683, 980, 1024, 1009; (Under. 

round Railways, Precautions against 

"ire on) 115; (Visit to America of Chief 
Tramway Oflcer) 950; (Woolwich and 
South-East London Tramways Award) 
895 ; Workmen s Cottages, Electric Light- 
ing of), 1024 (xee also Correspondence, 
PARLIAMENTARY ad LEGAL) 

London, Flectric Lighting of, 46 (xee also 
Administrative County of London Bill, 
under PARLIAMENTARY) 

London Electric Supply Corporation, 694 
(aee also Companies Index) 

London, Electric Traction in, 3%, 630 

London Electrical Contractors’ Associa- 
tion, 115 

London Electricity Supply Works, Con- 
nections to, 511 

London Institution, Proposed Amalgama- 
tion with the Society of Arts, 950, 104 

London. North, Tramways in, 35 

London Traftic Commission, 143, 338 

London United Tramways, 35, 73, 442, 765, 
942 (sec also Companies' Index, LEGAL and 
PARLIAMENTARY) 

LONDON, W. J. A.: Mechanical Construc- 
tion of Steam Turbines and Turbo- 
Generators, 910; (Discussion) 912 (see also 
p. 906) 

Long Eaton, 156, 236, 980 

Longton, 894 

LoRD, JAME8: Tramways Permanent Way 
Construction and Maintenance, 834 

Loughborough, 196 

Louth, 368, 723, 896, 1069 

Lowestoft, (Lighting) 523 

Low Temperature Phenomena, 
[Dewar], 571 

Ludlow, 368, 601 

Lundberg's Electrical Fittings, 37 

Luton, 896 

Lyceum, The New, 458 

LYLE, Prof. T. J.: Investigations of the 
Variations of Magnetic Hysteresis with 
Frequency, 229 

Lymington, 222 

Lytham, 601 


New 


Macclesfield, 196, 522, 644, 683, 980, 1069 
Machine Tools, Electric Lighting of, 704 
Madras, 405 

Mafeking, 328 


MAGNETISM— 4 


Flux, Magnetic, in Toothed Core Arma- 
tures (Hele-Shaw, Hay and Powell], 213, 
307; (Discussion) 350 

Hysteresis, Magnetic Variations of, with 

requency (Lyle), 229 

Magnetic Discharge Through a Gas, The 
Action of [Willows] 639 

Magnetic Storms [Elvins], 165 

Magnetomotive Forces, a Method of 
„ [Goldschmidt]. 207 (see also p. 


4) 
Non-Magnetic Metals; Magnetic Alloys 
from, 46 
Pull, Magnotic, of Dynamos, The Utili- 
sation of, 380 
Testing, Magnetic, Studies in [Searle], 313, 
359, 397; (Discussion) 398 (see also рр. 246, 


482) 
Wilson’s, Prof., Lecture on, 907 


Magnetomotive Forces, A Method of Mea- 
suring (Goldschmidt |, 207 (see aleo p. 204) 

Maidstone (Lighting) 405, 852; (Tramways) 
236, 522, 644 

Maine Bleaching and Finishing Co., 347 

Mains Explosion at Manchester, 905 

Malta, 413, 810 

Manchester, (Network Bor Explosion) 992; 
(Lighting) 53, 88, 167, 484, 644, 811, 905, 
980 ; (Tramways) 75, 154, 484, 767, 852, 980 
(see also LEGAL and PARLIAMENTARY) 

Manchester District Tramways Co., 154 

cr CARET Geological and Mining Society, 
36 

Manchester Tramways: Power Su 
(Gunton and Pearce], 845, 886, 921; 
cussion) 924 

Mansfield, 75, 601, 767, 811 

Mansfield and District Tramways, 407 

Mansfield Woodhouse, 115, 485, 601 

Mansion Lignting, 236, 405 

MARCONI, G. : Wireless Telegraphy, 825 

Marriages, 327 

Marylebone (London) 75, 337, 327, 683, 767, 
мэб. МЮ (see also London County Council 
and LEGAL) 

Matter, The Constitution of [Thomson], 
SH see also p. sou, 

May-Oatway Fire Alarms, 46, 645 

* Megger,” The. 291, 303 

Melbourne, 236 

Mercury Vapour, The Conduction of Elec- 
tricity in f Wills), 20 

Mersey Docks and Harbour Hoard, 484 

Meteorological Office and the Nativnal 
Physical Luboracory, 16% 

Meteorological Society's Exhibition, 866 
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Chamberlain and Hookham New Type, 306 

* Eclipse" Meter, 307 

Electricity Meters | Gerhardi], 456, 533, 573, 
621, 659, 742, 795, 832, 874, 915, 998, 1039 (see 
also p. 451) 

Litigation, 34 

Reason Co.'s New Maximum Demand Indi- 
cator, 306 

Reason Co.'s New Prepayment, 304 

Some New Types, 304 


Metropolitan Asylums Board, 368, $52 

Metropolitan Electric Supply Co, 102, 29, 
537, 906, 940, 942 (see al LEGAL and PAR- 
LIAMENTARY) 

Metropolitan Electric Tramways, 266, 327 
Metropolitun Pneumatic Despatch 
Scheme, 405 (see also PARLIAMENTARY) 

Morpeth, 154 

Mexborough, 723 

Mexico, 151, 288, 308,601, 1021 (see also TELE- 
GRAPHY and TELEPHONY) 

MEYER, Н. S.: Armature Coilszund Ozone 
(Correspondence), 640 

Mica, 601 

Mica, Dielectric Strength, Capacity and 
Resistance of [Wilson &nd Mitchell. „880 

dns ee Dielectric Strength of [Wilson]. 


Micanite Patents, Validity of, 159 

Middlesbrough, 327 

Midland Railway Co.'s Steamships, Elec- 
trical Equipment of, 960 

Military Engineering, 413 

Mill Driving, Electric [Woodhouse], 163; 
(Discussion) 513, («ee also рр. 497, 555); 
[Wilson] 549; (Discussion) 596, (кее also 
p. 51%) 

Mills, The Electric Driving of, 750, 869, 1069 

м Dwellings, Electric Lighting of, 

Mining. Electricity in, 33, 74, 196, 244, 251, 
255, 259, 273, 326, 404, 406, 141, 444 453, 562, 
582, 623, 682, 695, S24, 564, 889, 900, 979, 
1036; (New Regulations) 732, 756 (see also 
PARLIAMENTARY) 

Ministry of Commerce, A, 339; (see also 
PARLIAMENTARY) 

Mirfield, 115, 941 

Mis-declaration of Goods, 35 

MITCHELL, T., and WILSON, Prof. E.: 
Dielectric Strength, Capacity and 
Kesistunce of Certain Specimens. of 
Mica, 550 
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Monmouth, 896 
Bor Fault Localising Bridge, The, 298 
3 


Morris, Dr. D. K.: American Visit of the 
Institution of Electrical Engineers, 613 
Moscicki’s High-Tension Condeneers. A45, 56 
MosELY, A.: American Industry, 1097 

Motherwell, 1069 


MOTOR CARS (sec also MoTORS)— 


Agricultural Hall Exhibition, 851, 908 

Brotherhood-Crocker Ignition Gear, 700 

Crystal Palace Exhibition, 642 

Dick, Kerr Petrol Railway Car, 373 

Electric Automobiles, The Future of 
[Chambers], 1010 

Electric Delivery Waggons, 979 

Fire Engines, Electrical, in Hanover, 1035 

Gear Efficiencies, 379 А 

Lights for Motor Cars, 239 

Lodge Electric Igniter, 298, 436 

Motor Buses v. Tramways, 653, 683, 693, 695, 
697, 775, 780 

Motor Cars on Hungarian Railways, 75 

Motor Vehicle Law, 9980 

Newman Variable Speed Gear, 701 

Olympia Exhibition, 658; (Description) 699 

Paris, 722 

Paris Exhibition, 337 

Petrol-Electric Car, An American, 925 

Postal Cars in France, 518 

Railway Companies and Motor Buses, 696, 
1038 (хее also PARLIAMENTABY) 

Speed Indicator, Compensated, 554 

Speed Indicators, 750, 770, 813 


Motor Generator and Rotary Converter 
Sets [Eglin] 22 (see also р. 8) 

MotorLoad Development,StandbyCharges 
and [Taylor], 503, 511; (Discussion) 637 ; 
(see also p. 531) 


MOTORS (see also MOTOR CARS)— 


„Ajax Ironclad Motor Switch, 983 

Crypto New Types, 158 

Electrical Co's Enclosed Continuous-Cur- 
rent Motor, 372 

Fynn Repulsion Motor at Burton-on-Trent 
731.759 

Induction Motor, Short-Circuit Current of 
an [Howe], Sv, 87 К 

Induction Motors, A Method of Designing 
| Hobart], 420 (see also p. 41.) 

Johnson and rhillips' New Starters, 79 

Lamme's Compensated Series Motor, 493 

Railway Motor, Record Life of a, 155 

Kheostat, А New Motor Sturting, 678 

Rhodes Single-Phase Motor, 814 

Single-Phase Motors, 683, 814 

Starting Panels with Circuit Breakers, 536 

Tramway Circuits, Motors on, 1^ 

Westinghouse Induction Motors at the 5t. 
Louis Exhibition, 131 

Westinghouse, Single-Phase, 787 

Westinghouse Starting Pancls, 836 


MOUNTAIN, M. B.: Electricity in Mines, 1036 

Multiple Unit Control System, 635 

Munich, 406 

Municipal and County Club, 485, 644 

Municipal Engineering on the Continent 
[Lindley], 206 

Municipal Expenditure, 7/91 

Municipal Loans, “, 775, 565 

Municipal Officials and Consulting Work, 
940 

Municipal Trading in America, 994 

Municipal Tramways Association, 811 

MURRAY, DONALD: TheMurray Typeprint- 
ing Telegraph, 789 (Discussion) 8 (see 
also p. 775) 

Musselburgh, (Tramways) 327, 368 ; (Light- 
ing) 368 


NALDER Bros. AND THOMPSON: Paralleling 
Voltmeters (Correspondence), 281 

Nalder Bros. and Thompson's Paralleling 
Voltmeter, 111 

Natal, 76, 327, 406, 602, 852, 041 

National Electrical Manufacturers Asso- 
ciation, 721 

National Physical Laboratory, 164, 639, 881 
(Directors Report) 916 

Naval Stores, Depreciation of, tol 

NxILSON, R. M.: A Scientific Investigation 
into the Possibilities of Gas Turbines, 
62, 104, 132 ; (Discussion) 134 (see also p. 124) 

Network Boxes, Explosion in, at Mauclies- 
ter, 972 

Newark, 288 

New Brunswick, 115 

Newcastle (N.S. W.), 722 

Newcastle-on-Tyne Electric Supply Co., 
(Accounts) 826 

Newcastle-on-Tyne, 76, 155, 368, 485, 562, 602, 
724, 941, 980, 1024, 1069 

Newcastle-under-Ly ine, 562 

New Malden, 368, 806 

Newport (Mon.) (Lighting) 196; (Tram- 
ways), 115 (хее also TELEPHONY) 

Newquay, 443 

New South Wales, 404, 600, 896 

New York, 10, 2б, 85, /, 151, 532, 706 

New York Power Stations (Sheardown], 16 

New York Times Ottice, The Electrical 
Equipment of, 736 

New Zealand, 404, 443, 520 

Nice, 002 
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Letriszrctn, Charles 5el.m, 2 
Morey, Lord, 793 
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Ee. . F.. M., T^ 

Serrin, Views, *; 
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Su wart, Duncan, 115 
-tberland, C. J.. 513 
Vents, Jobn, 10s; 

Watson, Kobert, 39 


O1, Santos: Telegraphy and Telephony 
in Japan. 17$ 

tn! Urtractor, 155 

Oldham Lighting) 23, 51. 443; 
ways) 155 

OL.etti Recording Alternating Current 
Wattmeter, iC») 

Optical C nvention, Tbe Forthcoming, 
a P (ay) 

Ori, -kirk, 1'5, «17 

Oscillographic. Wave Tracer. А New 
schmidt. 1055 see also p. . 

Overhead Equipment Material-. Tramway 
iSayers , 353 Жы. (Jotscussioni £35. (хее 
also pp. £12, 11^. 

Overhead Mains fcr Electric Distribution 
Adden brooke., 616, 713; * Disce tgsion) 1:6, 
(see als» 2692, 775 

Overhead Transmission Lines, 
B5etuenza,, 104 sce also p. tto) 

Overhead Wires. ШЕН Tension, German 
Hegulations for, 5 

. Alarm, The Adnil' Automatic, 
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Oxford, 135 

Oxford University, Diploma in Scientific 
Enginecring, 951 
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Paddington | London), 327, 767, 942 

Paignton, 35 

Paisley (N. B.), 75, 115 

Paisley and District Tramways Co., 155, 435 
(«е^ au LEGAL and PARLIAMENTARY) 

Panama, 35, 443 

Panel, Starting, for Motors, 636 

Para (Brazil), 406, 1Cro 

Parcel Post to America, 961 


Parcels, The Carriage of, on Tramways 237, 
327, 99) 


Paris, 792 (ice also TELEPHONY) 
Parhament, Kills in, for 1905, 823 


PARLIAMENTARY INTELLI- 
GENCE (including Provisional 
Orders and Private Bills 


Aberdare Tramways, 5, 1020 

Accidents (Mines and Factories) Bill, 515 

Accidents on Electric Kailways, 849 

Accrington Corporation, , 491, 1(65 (see 
also p. 565) 

Administrative County of London and 
District Electric Power (Map) 430, 972, 
1016, 1061 (see also pp. ЖЮ, 47» 

Andover Legh dare A and Power, 4065, 1'65 

Aylesbury Gas, 1065 

Baker Street and Waterloo Railway, мо, 
, 1065 


Kills in Parliament: Session 1905, 401, 437 
(sve also p. 4.77) 


Parliam- ntary Intelligence- 
continue ! 


Br* ham (C orporauon. . TF, 
ie 

B. . I. Corporat t An 

Be tie t IP ati Lh 

E. . ITI Disp se 7 , tric Toghting, at 
NW. r I. Gi era ор с oa 

Bano Ayes Grand Natu ual Trauiwars, 


pr, 


ju al Fle trs Sappi МӨ 

eem Teulon Ka. way, “+ 
ee ig . I. теп ard Hampstead 

ia ase (Y, УТ 

ha — 6 Cines aul Strand 

Supri У. * E 

.. A hierna’ Seppi. wl 7 165 

ду oof Lb den Ele tra Lichtin, “60 

бб арр Tat. Lo" 

euer Ra. wats, JI 

d Lendi n Biectric supply, MY 

гу Tramways, B os 

n Corporation, "ӨЛ, 102), 

at S Cited Tramways, TÉ 

E Corporation, 12) 

are ard Hampstead Railway M9, 

=r К UL 

tv in. Mines. ШЕ 

- -k per у Power. 557 

OC. A Corporation Tramways. 5 

G eper ad Farchatn Frau ways cow» 

Great Nortt ern, Бісау and Brompton 
Hal wary No ] 8756 

Great Northern, Р.га Пу and Brompten 
һа Iwas (Хе 2.5 tis te 

Great Westu m Кама» Co апе пега] 
Lendon, Kamoured Ameaigaroati no mo 

Great Western Railway (о. (New Lines), 
ic) 

Halifax Corporation, . 1019, Tans 

Hammer-ialth City and North kast Lern- 


+ 
. 
* 

um 
t, 


Ce 
‹ 
C 
с 


Electricity 


luni 


— n a = amn 
— 1 

o8 

- 

^ 


"Y 


don Railway, > 277, tdi, ото MAA o dle р. 
52 
Hast: ES Tramways. ~ 2 


Hecátnondwike Improvement. 557, 641, 4. 
S 
Lancashire and Yorkshire Railway, S19 
Lout Railways Ва 156.856, 
Light-bij«. Telegraphic Comnmiunicatiem 
м in. WT 
London County Council General Powers: 
Ма, "Cn ае» alau рр, 2. 7) 
London Courts Council ый гаш зау, toi! 
122 thine P- fe 7) 
London Electric Power Bills, %1, 
„„ 2. 11 
Loren and Paris Telephones, Hel 
Londen Sonthern Tram says 1 
Lendon Trafic, Koyal Commissten on. Nb 
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on- compliance) 57, 719, 720 
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RAILWAYS, ELECTRIC (see also 
LicHT RaILWAYS and Companies 
Index) — 

Agreement Betwcen Great Western and 
Central London Companies, 326 

Amsterdam-Haarlem Railway, 246, 459, 499 
(see also p. %) 

Berlin-Humbura, 167 

Brakes, Power Used by, 86 

Canada, 235 : 

Canadian and United States Street Rail- 
ways, Proposed Amalgamation of, 989 

Central London Railway, 326, 453, 531, 1036 
(зве also Companies’ Index and PARLIA- 
MENTARY) 

Chicago, 245 

City and South London Railway, 379 (see 
also Companies’ Index and LEGAL) 

Cleveland-Detroit, 531 . 

Colorado and Southern Railroad, Single- 
Phase Traction on, 113 | 

Cutler-Hammer Multiple-Unit Control 
System, 635 

Funicular Railways, 77 

Funicular Railway in Switzerland, 328, 406 

Gas-Electric Traction, 298 

Great Northern and City Railway, 379 («ce 
«dso Companies’ Index) | 

Great Western Railway, 326, 619 (see also 
PARLIAMENTARY) 

Hammersmith, City and North East Lon- 
don Railway, 5/1 (see also PARLIAMEN- 
TARY) 

High-Speed Electric Railway Work, Notes 
on [Carter], 361; (Discussion) 380 

Hungarian Railways, Motor Vehicles for,75 

Indianapolis and Cincinnati Single-Phase 
Railway, 787 (xee also p. 777) 

Inner Circle, 779 

Interborough Rapid Transit Co., 10, 20, 85, 
168, A 345, 995 (see also New York Sub- 
way 

Kearney-Thom Mono Rail, 655 

Lancashire andYorkshire Ruilway. 205, 779, 
1070 (see also PARLIAMENTARY) 

Liverpool Overhead Railway, 205 (хее also 
Companics’ Index) 

Locomotives, Electric, 47, 172, 384, 636, 991, 
1068 

London, Brighton and South Coast Ruil- 
way, 77, 600, 698 (хее alxo Companies’ 
Meetings) 

London, Electric Traction in, 9, 630 

Metropolitan District Railway, 4, 20, 453, 
570, 615, 082, 779, 852, 941, 966 (sce also 
Underground Electric Railways Co. of 
London and Companies’ Index and Par- 
LIAMENTARY) 

Metropolitan Railway, 310, 354, 381, 417, 473, 
779 (see also Companies’ Index and PAR- 
LIAMENTARY) 

Mexico, 115 | 

Multiple-Unit Control Systeni, A New, 635 

New York Boston, 162 

New York Central, 172. 384 

New York Central Railway Co., 959 

New York State Street Railway Associa- 
tion, 28 

New York Subway, 10, 27, 85, 168, 203, 837 
345, 361, 823 

North-Eastern Railway, 47, 74, 766, 1024 
(хее also Companies’ Index ant PARLIA- 
MENTARY) 

North - East London Railway, The Pro- 
posed, 823 

Paris Metropolitan Railway, 3, 406 

Peru, 406 

Royal Commission on London Traffic, 123, 


38 
Single Phase Railway Problems [Lincoln], 
.) 


24 

Single-Phuse Traction, 113, 777, 787 

Snow, The Effect of, 295 

South Australian Hailways, 321 

Spain, 767 

Storage Battery Locomotive at St. Louis 
Exhibition, 205 

Switzerland, 35, 77, 328, 406, 485, 523 

Telegraph Poles ou Kailway Tracks, 366 

The Iingineer and Electric Locomotives, 
291 

Through Running on Electric Railways, 


ZU» 

Tokyo Electric Railway, 442, 453 

Traction, Electric, in New York and Lon- 
don, 292 

Train Resistance, 335 

'Trespassing on Electric Railways, 1070 

Tube Railways in London, New Proposals 
for, 203 

Underground Electric Railways, ?“ 

Underground Electric Railways Co. of 
London, 4, %, 453 (see also Metropolitan 
District Co. «nd Companies’ Index) 

Valtellina Railway, 635, 802 

Vesuvius, 721 

Victoria (Australia), 325 

Waterloo und City Railway : Working 
Results |Jones], 747, 800 (see also pp. 777, 
23) 

Westinghouse Single-Phase Railway Sys- 
tem, 777, 787 


Ruting of Electrical Machinery, Tempera- 
ture Curves and the [Goldschmidt], 878; 
(Discussion) 953 (see also p. 5-3) 

Haworth's System o! Regenerative Car 
Control [Hall], 68 (see а/о p. 130) 

Rawtenstall, 106, 767 

RKYNE. R, E. H.: Temperature Experiments 
with Insulating Materials and Field 
Coils, 581; (Discussion) 958 (see also pp 
S6, 901) 


Tteading, 155, 328, 522 

Rectifier, Mercury, the Functions of the 
[Lodge], 953 (see also p. 149) 

Rectifier, The Cooper-Hewitt, 165 

Hedcar, 155 

Kedditci:, 197, 408 

Refuse Destructors (see Dust Destructors) 

Regenerative Tramcar Control. Raworth's 
System of | Hall]. 68, 180 

Regent Street Polytechnic, 366 

Reigate, 1039 

Resistance, A New, for Artificial Loads, 
[Highfield] 518; [Lea & Son) (Corres- 
pondence) 482 

Resistance Material, “ Kryptol," 238 

Kesistances, Starting and Kegulating, 230 

Retford, 522 645 


REVIEWS OF BOOKS— 


Accumulateurs Electriques | Jumau], 111 

Alternating Currents [Hanchett], 142 

Année Electrique Electrotherapique et 
Radiographique [Courmelles], 1055 

Annuaire pour 1'Ап 1905, 633 

Bau der Dainpfturbinen [Musil], 509 

Becquerel Rays and the Properties of 
Radiuin (Strutt|, 793 

Central Electric Stations: Their Design, 
Organisation and Management [Wor- 
dingham), Second Edition, 673 

Cheap Steam [Bennis & Co.], 770 

City of London Directory, 983 

Colliery Managers’ Pocket Book ( 905), 604 

Conductometer and Electrical Con- 
ductivity [Appleyard], 433 : 

Cranes and other Machinery, The Con- 
struction of (Marks], 831 

Cultivation and Preparation 
Rubber Johnson]. 356 

B (Jentsch), 510 

Die Leitungen, Schalt und Sicherhcits- 
apparate fur elektrische Starkstroman- 
lagen, Part I. [Pohl], 969 

Diseases of Electrical Machines: Their 
Symptoms, Causes and Remedies | Kinz- 
brunner], 103 

Electric Furnace [Moissan, Translated by 
de ош 22 

Electric Lighting for the Inexperienced 
| Walter], 432 

Electric Tramcar Handbook [Agnew], 181 

Electrical Engineering for Students Bot- 
tone], 633 

Electrical Motor Installations, Second 
Edition Matthews], 103 

Electricity Control [Andrews], 969 

Electricity : Its Place aud Power in the 
Universe, $97 

Flectro-Technology | Brown and Allen], 432 

Elementary Manual on Applied Mechanics 
(Jamieson , Sixth Edition, 103 

Elements of General Radio-Therapy for 
Practitioners [Freund, Translated by 
Lancashire, with Appendix by Wright],6t 

Entwurf und Konstruktion: Moderner 
Elektrischer Maschinen für Massen- 
fabrication Schulz], 510 

Export Merchant Shippers’ Directory, 770 

Fans: Including the Theory and Practico 
PUR Centrifugal and Axial Fanus | Innes ;, 


of Para 


Fowler's Electrical Engineer's Year Book 
and Directory of Light, Power and 
Traction Stations (1905), 511 

Fowler's Mechanical Eugineers Pocket 
Book (1905), 511 

Garcke’s Manual of Electrical Under- 


takings (1905), 814 

Handbook in Cable-Break Loculisation 
[Barker], 181 

Handbuch cer Physik [Winkelmann], 


Part II. Optik L, 2nd edition, 833 

Handy Book of Logarithms with Practical 
Geometrical Appendix, 633 

How to Read a Workshop Drawing |Long- 
land], 633 

Imperial Directory of Electric Lighting 
and Electric Traction Works [Vesey 
Brown], 686 

„ umformer [Arnold und La Cour], 

Leçons sur L'Electricité [Gerard], Vol. I., 
qth Edicion, 22 

Lectures Scientitiques [Hartog]. 970 

Letter of Petrus Peregrinus on the Magnet, 
A.D. 1269, 1055 

Life and Energy: An Attempt at a New 
Definition of Life, with Applications to 
Morals and Religion [Hibbert], 141 

Light Energy : Its Physics, Physiological 
Action and Therapeutic Applications 
{Cleaves!, 755 

Lockwood's Price Book (1905), 525 

Lois Fondamentales de L'Electrochemie 
[Muller] 181 

Machine Drawing | Hill}, 119 

Magnetism and Electricity, Higher Text 
Book of [Stewart], 350 | 

Magnetis*i and Electricity, First Stage 
[Jude], New Edition 356 

Munugement of Electric Tramways and 
Light Railways [Bowker], 432 (хее also 
p. 46%) 

Mathematische Einführung in die Elek- 
tronenthcoric Bucherer]. 756 

Maxwell's Theory and Wireless Tele- 
graphy | Poincaré and Vreelund], 632 

Mitchell’: Press Directory 1935. 855 

Modern Electric Practice [Edited by 
Мевар), Vols. IV. and V., 632 

Motors and Motoring Spooner], 883 

Munro And Jamieson's Electrical Engi- 
neers’ Pocket Book, 17th Edition, 356 


INDEX. 


Reviews of Books —confinued. 

National Engineering and Trade Lectures: 
Vol I. British Progress in Municipal 
Engineering [Maxwell), 970 

“ Partnership Assurance," 855 

Petrol Motors and Motor Cars [White], 633 

Practical Electric Light Fitting [Allsop], 
970 

Private House Electric Lightiug [Taylor], 
970 

Prüfung von Gleichstrommaschinen[hinz- 
brunner|, 432 

Recherches Physiques et Physico Chimi- 
ques sur l'Acier au Carbone [Benedicks]. 
1056 

Science Year Book [Edited by Baden- 
Powell], 633 

Sccond Staze Magnetism and Electricity 
[Stewart]. 791 

Smithsonian Institution, Annual Report 
for 1903. 794 

Smoke Prevention and Fuel Economy 
[Booth and Kershaw |, 883 

Steam [Babcock und Wilcox], 604 

Story of Wircless Telegraphy (Story) 104 

“Technical Words, Terms and Phrases,” 


Telegraphic und Telephonie ohne Draht 
[Jentsch]. 632 

Testing of Continuous-Current Machines 
[Kinzbrunner|, 432 

Theory of Electrolytic Dissociation | Gre- 
gory], 793 

Traité Theorique et Pratique d'Electricité 
(Pécheux |, 510 

Turbine n Vapore ed а Gas [Belluzzo], 148 

Wechselstromtechnik, Vols. I., II,, III., IV. 
(Arnold and La Cour], 794 

© West Australian Mining Industry,” 900 

“Who's Who?" 330 

Willing's Press Guide (1905), 416 

Rheumatism, Stanger Electric-Tannin 
Treatment for, 3 

Rhodesia, 144 

RHobpiN, J. G. A : Mass Analyses of 
Muntz Metal by Electrolysis, 664 (see also 
p. 650 

Richmond (Surrey), 767, 942 

Ripon, 155, 6°5 

RISELE V, H. L.: Some Plants Inspected 
during а Recent Visit to the States, 789 

River Plate Electricity Co., 483 

ROBERTSON, ROBERT : Chairman's Address 
to the Glasgow Local Section, 259 

Rochdale (Lighting), 533 ; (Tramways) 155, 
405 

ROcKWELL, Н. O.. STORER, S. B, and 
ЮОлхғокти, R. E.: Report on High 
Voltage Transmission Lines, 28 

RopERBOURG, C.: Train Lighting on the 
Prussian State Railways, 635 

Rolling Mills, 244, 272 

Rontgen Congress 1905, 994 

Röntgen Radiation, Polarised, [Burklu 
199 (see also p. J. 

Röntgen Ray Burns, 2 

Rontgen Кау Dangers, 1036 

Röntgen Ray Tubes, Milliammeter for, 239 

Rontgen Society, 416 

Rosario, 195, 237, 367 

Rotary Converter, Inverted, Voltage Ratios 
of [Clinton], 970 

Rotary Converters and Motor Generator 
Sets [ Eglin), 22 (see also p. 3) 

Rotherham, 485 

Roumania, 115 

Rowley Regis, (Tramways) 115, 237 

Royal College of Science and School of 
Mines, 493 

Royal Institution, 125, 303 

Royal Meteorological Society, 570, 823 

Royal Society, 165, 205, 297, 570, 613, 655. 
695, 731, 779, 823, 880. 954, 1025; (Medals) 
126 ; (New Council) 126 

Royal Warrants, 485 

Rubber, 369, 444, 602 

Rubies, Artificial, 722 

RuppLEÉ, M.: Chairman's Address to the 
Dublin Local Section, 177 (see also p. 22)) 

Rugby Engineeriug Society, 416 (sce also 
Index of Societies’ Meetings) 

Runcorn, 155 

Running Powers [Sellon], 316; (Discussion) 
318 (see also p. 236) 

Rural Scenery, Electric Traction and, 312 

Russia, 115 

Ryan, Prof. Н. J.: Insulation for High 
Pressures, 186 

ms V.: Cable Laying (Correspondence), 
3 


St. Andrews (N.H.),1 5, об.) 

St. Austell, 106 

St. Catherine's Lighthouse, 416 

St. Helens (Lancs.), 115, 68, 811 

St. Louis Engineering Congress, 216 (хее 
aiso Index of Societies’ Moctings) 

$t. Louis Exhibition, (dccount by Our 
Special Correspondent) 49; (Awards) 77, 
125, 126, 237, 286 ; 131, 205, 493 

St. Michaels (Azores), 288 

St. Pancras (London), 359, 522, 644, 615, 896, 
1025, 10690 | 

"alc, 724 

Sulesmen, American, Lectures to, 654 

Salford, (Lighting) 155, 645; (Tramways) 35, 
369, 615, 912, 1022 (see also LEGAL) 

SANDs, H. J. S.: The Measurement of the 
Potential of the Electrodes in Stationary 
]iiquids, 06, 106, 113 


VOL. LIV. 


SAYERS, H. M,: 
Tramway Associations(Correspondence) 
146 
Tramway Overhead Equipment Mate- 
rials, 553, 593; (Discussion) 633; (see 
also pp. 612, 718) 
Tramways v. Motor 'Buses, 697 (see also 
рр. 653, 604, 775) 
Scarborough, 405 
9 Technological, 891 
School Lighting, 35 
Scotsman Offices, Electric Power at the 
279, 339, 338 
Scott, E. K.: Refractory Metals for Fur- 
nace Linings, 1036 
Eun norpe: 35 
Searchlight, A Large, 455 | 
SEARLE, Ө F. С.: Studies in Magnetic 
Testing, 313, 359, 397 ; (Discussion) 398 (see 
also рр. 25, 482) . 
BELLON, 8.: Running Powers, 316; (Discus- 
ston) 318 хее also p. 26) 
SEMENZA, G.. Modern Overhead Trans- 
mission Lines, 701 (see also p. 64:3) 
Seoul, Electric Co., 485 
Sevenoaks, 369 
Shanghai, 173 
Shanklin, 523, 562 
SHEARPOWN, P. S.: New York Power 
Schemes, 451; (Discussion) 532 
Shettield, 416; (Lighting) 369, 444, 593. 
S21, S28, 852; (Tramways) 197, 369, 444, 
523, 852 (see also LEGAL) 
Sheffield University, 655, 1035 
SHEPHERD, J. S. : Life of Tramway Axles 
ача Wheels. 379 
Shildon, 115, 197 
Shipbuilding Works, Electricity in, 820, 
872, 894 913, 955, 996 
Shipley, 767 
Bh pa, Electricity on Board, 33, 307, 444. 


Shoreditch (London), 197, 827, 563 
Shoreham, 767 
Shrewsbury, 523 942 
BIEMENS, A.: Presidential Address to the 
Institution of Electrical Engineers, 116 
(see alsop 1:73 and Correspondence) 
Siemens Bros. & Co's New Patent, 717 
SIEMENS AND HALSKE: Electrical Extrac- 
tion of Nitrogen from the Air, 182 (Cor- 
respondence) (sce also p. 45.1) 
Siemens-Schuckert Transformer 
Large Electrostatic Capacity, 57 
Sign Flasher, Electric, 231 
Simla, 205 
Simplex Gas Producer Plant, 290 
Simplex Steel Conduit Co, 555 
Singapore, 369 
Single-Phase Railway System, Westing- 
house, 777,187 
Bligo, 115 
Smelting Works, Electricity in, 328 
SMITH, Prof. H. B.: Notes on Experiments 
with Transformers for Very High Poten- 
tials, 358 (see also p. 37) 
Sinith and Stevens’ Lifts, 515, 571 
Smoke Prevention, 736 | 
SNELL, J. F. C.: 
Applications of Electricity to Industriul 
urposes. 802 
Distribution of Electrical Energy, 255 
(see also p. 343) 
Tramways Associations 
dence), 191 
Snow and Electric Railways, 298 
Suowstorms, 205, 337 
money of Arts, 125, 879, 613, 951, 1034 (ace 
also Index of Societies’ Meetings) 
Society of Engineers. 338, 657 (see also 
Index of Societies' Meetings) 
Solihull (Birmingham), 767 
Some Difficulties in Getting On [Swin- 
burue), 173 (see also pp. 163, 415, 439) 
South Africa, 155, 328, 359, 444, 484, 485, 523, 
683, 896 (see also Transvaal) 
South America, 235, 339 
South Australian “Tramways Electric 
Traction Act 1901," 451, 475, 7J3, 706, 939 
South Bank (Yorks), 563 
South Shields, (Lighting) 811; (Tramways) 
369, 185, 942 
South Perth (W. Australia), 35 
South Wales and Mommouthshire Univer- 
sity Colleze, 3 
South Western Polytechnic, 366 
Southampton, 115; (Lighting) 602, 615; 
( "ram ways) 408 
Southampton Docks, 77 
Southend, 1069 ; (Lighting) 77, 238, 444, 767; 
(Tramways) 767 
Southern Nigeria, 651 
Southport, (Lighting) 77, 852 
Southwark (london), 724, 811, 896,951 
Sowers, К: Electric Tramways, 736 
Spain, 33, 35, 77, 444, 609, 767, 1025 (хее also 
TELEGRAPHY) | 
Speed Indicators, 730, 770 
Speed Limits, Tramway, 333, 614 
Чең 1 ie e 110 
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Brest-Dakar Cable, 204, 531, 851 

Cable Interruptions, 3, 46, 81, 125, 165, 905, 
245, 297. 337, 319, 416, 453, 493, 531, 570, 613, 
655, 695, 734, 779, 823, 865. 9.7, 950, 991. 1035 
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Leek, 646, 854 North-Eastern Railway. Co., 238 Scarborough Tramways Co., 1026 
Leith, 77, 198, 371, 564, 603, 813, 898, 1072 Northwood and Ruislip Electric Light and | Shanghai, 36, 78 
Leyton, 117, 524 Power Co., 157 Sheffield, 684, 725 
Liege, 77 Norway, 370, 584, 813 Shoreditch (London), 408, 724, 769, 819, 854, 
Lincoln, 594 Norwich, 564, 853, 897 1026, 1071 
Liverpool, 399 Nuneaton and Chilvers Coton, 982 South-Eastern and Chatham Railway Co., 
.Llandudno, 408 Oban, 1071 982 . 
London County Council, 36, 157, 238,408, Oldham, 156, 198, 290 South London Electric Supply Corpn., 
486, 524, 564, 603, 646, 769, 769, 812, 943, Ormskirk, 486, 646 407, 445, 486, 524 
982 Oude and Rohilkund Railway (India), 78 South Metropolitan Electric Power Supply 
London United Tramways, 898 Oulton Broad, 603 Co., 725 
Londonderry, 768, 812 Paisley, 725 South Shields, 524, 681, 725, 1026 
Loughborough, 726 Partick, 725 South Wales Electrical Power Distribution 
Lowestoft, 371, 724, 769, 812, 943, 1072 Pekin, 1071 Co., 943 
Luton, 981, 1026, 1071 Penhriw Colliery (Pontypridd), 1071 Southampton, 156, 446, 813 
Maidstone, 78 Perth (N. B.), 564, 769 Southend, 289, 329, 371. 446, 564, 982, 
Manchester, 77, 116, 156, 290, 371, 646, 684, Perth (W. Australia), 156 1026 
725, 768, 819, 897, 898, 948, 982 Peterborough, 854, 897 Southwark (London), 564, 725, 769, 1026, 
Manchester Ship Canal Co., 329 Plymouth, 768, 812, 854, 1026 1 
Manchester Stock Exchange, 198, 943, 982 Pontefract, 329 Spain, 198, 329, 446, 684, 725, 813, 898, 943, 982, 
Marylebone (London), 769, 853, 897, 898, Poplar (London), 117, 769, 944 1071 
913, 982, 1071 Port Elizabeth, 370, 407 ' Бреза шось, 854 
Melbourne, 198, 329, 407, 1072 Portsmouth, 198, 238, 646, 1071 Stalybridge, Mossley, Hyde and Dukin- 
Mersey Dock and Harbour Board, 1071 Portugal, 407, 594, 564 field Electricity Board, 371, 898, 1072 
Metropolitan Asylums Board, 445, 608, Preston, 36, 77, 371 Stepney (London), 157, 408, 646, 813 
685 Prussian State Railways, 524, 564, 725 Stockport, 238, 289, 446, 486, 564, 564, 603, 
Metropolitan Electric Supply Co., 725 Pudsey, 407, 646, 726 685, 725, 854, 854, 943, 1025, 1026, 1071 
Metropolitan Electric Tramways, 982 Queenstown (Cape Colony), 156 Stockton-on-Tees, 603 
Middlesbrough, 289, 329, 725 Ramsgate, 646 Stoke Newington (London), 645, 684, 725, 
Middlesex County Council, 116, 290, 982 Rathmines and Rathgar, 684, 725, 896, 943 768, 812, 1026 
Midland Railway Co., 329. 646 Reading, 330 Stoke-on-Trent, 289, 329, 446, 813 
Milan, 1071 Rhymney, 524 Suffolk Electricity Supply Co., 399 
Mirfield, 943 Richmond Workhouse, 117 Sunderland, 36, 370, 407, 486, 646, 684, 725, 
Monte Video, 399 Rochdale, 329, 371, 486, 685, 769, 1026 13, 1026 
Musselburgh, 77 Rotherham, 854 Sutton (Surrey), 854 
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Swansoa, 36, 77, 116, 198, 871, 524, 646 

Swindon, 117, 289, 329, 684, 726, 854, 898, 1026, 
1071, 1071 

Swinton and Pendlebury, 564 

Sydney, 116, 962 | 

Tamworth, 36 

Todmorden, 646 

Torquay, 290, 768, 812, 854, 897 

Trafford Power and Light Supply. 585 

Tranmere Bay Development Co., 646 

Tynemouth, , 898 

Underground Electric Railways Co. of 
London, 157, 290 

Victoria, 7 

Vryheid (Natal), 157 

Wakefield, 725 

Wallasey, 1071 

Walsall, 813 

Walthamstow, 117. 156, 238, 725 

Wandsworth (London), 157, 407 


West Derby Guardians, 898 

West Ham, 78, 289, 408, 624, 564, 603, 646, 
725, 812, 813, 898 

West Sussex Education Committee, 898 

Westminster (London), 290 

Whitby, 36, 77, 116, 156, 198, 524 

Whitechapel (London), 445, 486, 524 

Whitehaven, 36, 564, 898 

Nn 1096, 1070 

Willesden, 107, 769 

Wimbledon, 684, 725, 769, 1026, 1070 

Wolstanton and Burslem Guardians, 77, 


829 
Woolwich (London), 871, 982, 1026, 1071 
Worcestershire County Council, 198 238 
Wrexham, 812 
Yarmouth, 116, 371, 524, 524, 564, 603, 724, 
725, 769, 853, 897, 943, 1072 
York, 157 


Companies, Joint-Stock (New Electrical, &c.), Registered. 


Aberavon District Tramways, 410 Electric Power Development, 201, 690 International Dowsing Electric Heating, 818 
Accessories Mfg., 1030 Electrical and Hardware, 860 Invicta Motor Accessories, 448 
Automatic Electric, 410 Electrical Safety Appliances, 902 Kuettuer, Macdonell and Cookson, 916 
Bamford, W. W., 448 Electro- Medical Supply, 988 Kramos, 410 
Bergtheil and Young, 488 Electromobile Hiring, 860 ' Langdon-Davies Motor, 608 
Birmingham and Midland Motor Omnibus,203 Engineering Contract, 860 Light Electric Motor, 81S 
Bohm Lens Lam „ 690 Falkirk Electric Construction, 120 | Lindsey Light Railway Syndicate, 293 
British Automobile Development, 98S Ferranti, 860 London and District Motor 'Bus, 860 
British Contracting, 160 Fireproof Celluloid, 160 London, Deptford and Greenwich Tramways, 
British Electric, 650 Folkestone District Electric Light and Power, 902 
British Electric Equipment, 201 902 Lowden Electric Lamp, 690 
Brynamman and District Electric Supply, 333 Foreign Electrical Bleaching Patents, 608 Manchester and Milford Engineering, 448 
Chameleon Signs, 210 Forster & Sons, 946 Mann Egerton, 860 
Checkogram, 410 Garcin Renault Electric Cars and Accumu- | Mansfield, 860 
Cheshire Light Railways, 203 lators, 40 Marlborough Electric Supply, 374 
Cordoba Central Buenos Ayres Extension Gascoigne, E. P., 488 Meadows, Teeton and M inshall, 485 
Railway, 800 Genera Electrie de France, 526 Melhuish, R., 650 
Daimler Motor (1900, ?10 Gosportand Alverstoke Electric Lighting, 333 | Mexican Power Development, 958 
Delafon Batteries, 210 Hastings and District Electric Tramways, 201 | Mill, English, 240 
Dorchester апа Dist riet Electric Supply, 10 Hayward-Tyler, 1030 Mors, 374 
Dowell, 690 , Hexham and District Electric Supply, 946 Muirhead, 40 
Durham Collieries Rlectric Power, 600 Hill (II. F.), 240 National Carbide, 902 
Edinburgh Suburban Electric Tramways, Потап, James, 860 New British Electric Supply, 448 
1074 | Houghton-le-Spring and District Electric Nicholson and Robinson, 293 
Electric Flash Lights, 730 | Lighting, 560 Patents and Industries, 120 


Electric Ignition, 988 Immisch Launch and Boat, 160 Peebles Steam Car, 860, 946 


Plumpton, H., 448 

Prestea Railways, 860 

Raworth's Traction Patents, 160 

Raymond-Phillips Electric Railway and 
Tramway Equipment, 1080 

Richardson Electrical, 1074 

Saxonia Electrical Wire, 120 

Shanghai Electric Tramways, 526 

Shropshire, Worcestershire and Staffordshire 
Syndicate, 410 

Singapore Electric Tramways, 1080 

Sisson, 120 

Societé Anonyme Metallurgique Procédé de 

. Naval, 946 

Stanley Electric Carriage, 6^0 

Sumner (W. & E.), 160 

Supplies, 383 

Sutcliffe, John W., 448 

Traction Corporation, 160 

Tramways Development, 448 

Webster Electrical Engineering, 818 

Weston, Clevedon and Portishead Docks 
Railway, 40 

още (West Riding) Electric Tramways, 

74 
Zea Arc Lanip, 818 


Companies’ (Joint-Stock) Meetings, Reports, Dividends, 


Statutory Returns, &c. 


Adams Randall Telephone Patents—Stat. 869 | Blackpool and Fleetwood Tramroad—650,Mtg. Bury, Rochdale and Oldham Tramways—81, 
Adelaide Electric Tramways—Stat. 730 817 201 | ‚ 
African Concessions—Mtg. 240 Bournemouth and Poole Electricity Supply— | Calcutta Electric Supply—775, Div. 1075 
African Direct Telegraph—375 875, 411. 661, Div. 819, Rpt. 901, Mtg. 985 Calcutta Tramways—Rpt. 1020 

Airdrie and Coatbridge Tramways—HRpt. 946 Brisbane (Queensland) Electric Supply — 989 Caledonian Railway— 903 


Allen (W. Н). Son—Stat. 120 Bristol Tramways and Carriage—Rpt. 090 Callender's Cable and Construction —Div. 41 
Allgemeine Electricitiits Gesellschaft (Berlin) | British Aluminiuni—332, Rpt. 1073 Cambridge Electric Supply—Rpt. 729, Mtg. 

— Div. 201 British Columbia Electric Railway—Rpt. 80, 817 
Alliance Electrical — E pt. 1029 Mtg. 120 Cape Electric Tramways —Rpt. 161, Div. 488, 
Amalgamation, Rumoured, between the West- | British Continental Electricity—Stat. 100 Stat. 608 

inghouse Co, and Armstrong-Whitworth— | British Electric Light Wiring— Stat. 608 Car and General Insurance—Mtg. 608 

047 British Electric Traction—731, Stat. 160, Div. | Carlisle Electric Tramways—731, Mtg. 855 
American Telephone and Telegraph—947 411, 651, Rpt. 448 Central Electric Supply— Div. 201, Rpt. 688 
Anglo-American 'lelegraph — Rpt. 008, Mtg. | British Electric Transformer—Rpt. 817, Mtg. Central London Railway- 566, Div. 609, Rpt. 

88, Div. 1075 (see also p. 845) 858 . 349, Mtg 658 | 
Anglo-Argentine Tramways—Rpt. 946, 1029, | British Engine, Boiler and Electrical In- Charing Cross and Strand Electricity Supply 

Mtg. 1973 surance —Mtg. 858 —Hpt. 729, Mtg. 771 (Correction, 361) («ee 
Anglo-Portuguese Telephone 902 British Insulated and Helsby Cables — Div. also Charing Cross, City and West End) 
Arc Lainps—Rpt. 410 902, Rpt. 048, Mtg. 980 Charing Cross, City and West End Electricity 
Armstrong-Whitworth—947 British Railway Tratlic and Electric—Stat.730 Supply – 801 (see also Charing Cross and 
Aron Electricity Meter —Rpt. 240, Mtg. 202 British Thoinson-Houston—Mtg. 874. Stat. 730 Strand) 


Automatic Electrical Advertising- Stat. 608 British Westinghouse Electric and Mfg —947, Chathain and District Light Railways—Div. 


Babcock and Wilcox - Div. 989, Rpt. 1029, Rpt. 202, Mty. 332 (see also p. 295) 775 

Mtg. 1073 Bromley (Kent) Electric Light and Power— ! Chelmsford Electric Lighting—Stat. 526 
Bahia Blanca and North-Western Railway— Rpt. 987 Chelsea Electricity Supply—608, 649, Div. 691, 

526, 651 Brompton and Kensington Electricity Supply Rpt. 729, Mtg. 772 
Baker Street and Waterloo Railway — 731, — Div. 731, Rpt. 901 Chili Telephone Div. 526 

Mtg. 773 Browett, Lindley—Rpt. 987 Chilian Electric Tramway and Light—Stat. 
Barcelona Tramways- Rpt. 1073 Bruce Peebles—Rpt. 987. Mtg. 1029 120 
Bath Electric Tramways— Mtg. 80, Div. 411, | Brunner, Mond—Div. 81 Chiswick Electricity Supply—Mtg. 1029 

488 Buenos Ayres and Belgrano Electric Tram- | Chloride Electrical Storage—Stat. 374 
Beardmore, W.—Mtg. 504 ways— Rpt. 987, Mtg. 1029 City and South London Railway - iv. 566, 
Blackpool Electric Tramways (South)—448 Bullers Stat 488, Rpt. 293 Кре. 603, Mtg. 648 
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Li 


City of Buenos Ayres Tramways— 489 

City of London Electric Lighting—375, Div. 
729, Rpt. 817, Mtg. 856 

Clayton and Shuttleworth — 526 

9 and Durham County Electric Power 
—527, 609 

Commercial Cable—Div. 489, 947 | 

Compagnie Francaise pour J'Exploltation 
des Procédés Thomson-Houston (Paris)— 
Div 947 

Compagnie Generale de Traction (Paris) — 449 

Compania-Telegratico Telefonica del Plata 
(Moute Video)— Div. 1075 

Companies Struck off Register, 561, 979 

Companies Wound up, Dissolved, &c., in 1904, 
479 

Concordia Electric Wire—Stat. 608 

Conduit and Insulation—Stat. 40 

Cork Electric Tramways and Lighting—Rpt. 
902 

Costa Rica Electric Light and Traction—Rpt. 
411, Stat. S00 

County of Durham Electric Power Supply— 
Rpt. 902 

County of Durham Electrical Power Distri- 
butioun—Mtg. 901; 1080 

County of London Electric Supply—S1, 375, 
651, 1075, Div. $19, Rpt. $58, Mtg. 945 

Cowper-Coles, Sherard - Stat. 608 

Crossley Bros. — Rpt. 773, Mtg. $17 

Crystal Palace — Mtg. 332 | 

Cuba Submarine Telegraph —Mty. 40, Div. 1031, 
Rpt. 1078 


— E 


VOL. LIV. 


Companies’ (Joint-Stock) Meetings, Reports, 


Czeija, №151. —410 
Davis and Tiriniins—Div. 541, Mtg. 2 
De Beers Consolidated] Mines - Mig. 240 
Расса Bay Development — Rpt. 374 Mtg. 449 
Deut~ch-Atlantische Telegraphen—161, 327 
Deutsche Elison-Akkumulatoren— 72 
Deutsche see-Telegra phen—527 
Dick, Kerr—Stat. 121 
Direct Spanish Telegraph — Div. 561, Rpt. %72, 
Mtg. 945 
Direct United States Cable—Div. 527, 
Rpt. 506, Mtg. 007, Stat. 80 
Direct West India Cable—Stat. 240 
Dolter Electric Traction — Mtg. 449 
Douglas Southern Electric Tramways— Rpt. 
489 
Drake and Gorham—Rpt. $0, Mtg. 120 
Dublin and Lucan Electric Railway - Div. 0. 
Dublin United Tramways (1%) Rpt. 566, 
Mtg. ti 
Dunderland Iron Ore—1031 
East London Railway— Mtg. 650 
Eastern Extension Australasia and China 
Telegraph— Rpt. 161, Mtg. 200, Div. 375, 527, 
181, 1075 
Eastern and South African Telegraph — 41, 
10785 
Eastern Telegraph —41, 1975, Div. 
Rpt. 567. Mtg. 606. Stat. 955 
Elison and Swan United Electric Light —Mty. 
39, Ntat. 374 
Edmundson's Electricity Div. 442, 489 
Edwards Air Pump Syndicate Rpt. 773 
Electric and General Investment—Div. 333, 


131, 


79, 947, 


Electric Supply Co. of Victoria — tat. 52. 
Electrical Canal Haulage— Stat. 058 
Electrical Corporation — tat. 605 
Electricity Supply Co. of Spain — 161 
Electrolytic Alkali- Rpt. 41, Mtg 81, Stat. 
608 (хее also p. 2 
Engineering Instriments Stat. 050 («+ also 
Schattner Electricity Meter) 
Ernest Scott and Mountaiu—Stat. 40 
Europe and Azores Telegraph —Stat. 25 
Evered— Rpt. 987 
Falkirk Electric Construction—Mtg. F1^ 
ee aa: Electricity Supply — Rpt. 7. Mtz. 
"14 
Frankenburg & Sons—Stat. 102» 
Gariner Electric Drill ani Hanimer—Stat. +9 
Gateshead and District Tramways - Rpt ote, 
Мір. 1029 
General Electric —Stat. 40; 223, 819 
Geneva Tramways— Rpt. 240, M:. 332 
Giants Causeway and Portrush Electric 
Tramway-—Rpt. 72v, Mtg. 77. 
Globe Telegraph and Trnst — Div. 41, 
Glover, W. T.— Mtz. © 
Goreeinon Electric Lizht— Stat. 4" 
Great Eastern. Railway Mtg. C 
Great North of Scotlan] Railway—:*dg 
Great Northern and City Railway —411, Rpt. 
650, Mtg. 59 
Great Northern, Piccadilly anl Brompton 
Eailway— Rpt. €-9; 8129 
Great Northern Railway— Mtg. 773 
Great Northern Telezraph - 7 
Greerock and Port Glasgow Tramways—Rpt. 
9-7 
Guildford Electricity Supply Mtz. 1074 
Halifax aod Berna „Jas Cavie—Stat. 171 
Harrow Electric Licht and Power—Rpt. 946 
Harrow and CI r., e ltailway— 051 (see also 
Metropolitan Ка. мау) 
Hart Accumulator—Rpt 773, Mtg. 17, Stat. 
1! 
Hastings and District Electric Iratiways— ml 
Havana Electricity — - 
Henley W. T.) Telegraph Works—Div. 773, 
Bpt. als, Mtg. 957, Stat. Logs 
Howg Ког 2 Electric Trau. u ay I 
Hove Electric Lightinz —Kpt. . Mr g. 817 
Imperial Тгатжауз-- Брі. 774. Mtg. 17 
India Rabber, Gutta Percha ani T-l-zraph 
Works—Hpt. 374, Mtz. $e 
Inlo-E';rojean Telezraph —Rpt. 1607», 1074 
Ind .stnal лга 25 Battery —121, 2, 21. 449 
Isle of Thanet Eiectric Tramways and Lishting 
Кр". 532, Mts. 275 
Joint Stock Cou paries, Electrical, of 1, 478 
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January 13, 1905 
January 20, 1905 .. 
January 27, 1905 
February 3, 1905 
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Ке! еу Electneal Ensen: - Stat 


Kensington anl Кт. tee E „tee 
Luhtoz—bis 641, Rpt. 225, M2. 16 Stat 
HIS 


Kent Electric Power - 81 
Kidderminster and District Electric Lighting 
am! Tractton Rt. 1i? Mts. 173 
Kobe (Japan) Electric Light) Div. e2 
Rraftubertrazutzweike Rheinfelien.- bn. 
947 
Lanarkshire Trauiwav«—Rpt. 7741: iea) 
Lancashire Electric Power Мад so 
Lancashire Eleetmeal Etc c oerte Stat. T39 
Lancashire Power Construction Rpt 374 
Lancashire anl! Yorkshire Балла Mt. 
Lancaster and Distiict Troms i M^ 
Liverpool Dis!rict Jaghtinz- Ae эх? 
Liverpool Overhead FÉailwav--Htpti , ,, 
Mtg. 72 
London and Sonth-Western Rai «ay -Meroe su 
London, Brighton and S oth Coast Казу — 
Mtg. 650 
London, Chatham and Dever Калау 
Єк 
London Electric Suff: = Diy, ecl, Rpt. Tae 
Мі. 773 see alo p . 
Lomion Electr Wire - stat 
London General Ome с = Mtz vis 
London Roa: Car- 
Loudon Unitesi Tras ways (1301 
Mts. `17 
Malaga Electrcctv — Stat !?1 
Mars Electric К aa. Kee 410, M! tse 
Marconi [r*^rmmatic a. Marne to „ одао 
— Stat, mis 
Marconi Wireless Tele 
Mig. 725 (nee als b o Vu) 
Market Draston Electa ош asd Power 
Mey. 1074 
Mather arel Piatt— Stat. 274, Div. TSI 
Ma:s-Oat»avy Fire Spp Ann R.! 211 
Melton M. «ray Бе Eo cht МД. 74 
Mersey Ra. way 2 Күр". . Mts. 7 
Merthyr Electric Tract on sud адад 
lene 
Metropolitan Distret Railway (6, Mte osu 
Metropontan Ele trie Supply —687, buss slt, 
Rpt. ss, Mt. 
Меге tan Elect ie Tramways —Rpt. 1074 
Metroga tan Кама) Rpt Gos, Mts. 60 see 
al». Ilan ou a:. Lyen die Railway: 
Meri. tam Railway Paris) 92 
Middlesbrough, Ntockt: nami Tho:naby Tran- 
"ways —Mt.. 17 
Mines and General Tri t 2Mtz | 2 
Monte Vices Telephone - Rt. en. Mtez. O. 
Stat. 240 
Montreal Electoe Lizht and! Power? 
M recante Traoways Rpt. del Mtg 241 
Morey Electrical Egner g- a'! sen 
Мог „асе aud Charges (Ato EKiectrie Rire 
and Taret) ~is, lose, i Bastian Meter) e, 
PILIS (Benham ani Kcoudi 2 (Fir iale 
District Electric Nuppli sts, British Pro. 
methenx) 121, (pro^ and Gea) 2e, 
(Burnand Trais'orinir) |, io Carl 
Oy man Blestrte Cart in. ~ (Chelm e. 
Jord Fleetric Li Мант) € CH,’ Kire- 
tricity Suppdu) 310,755, County of London 
Electric Suppl 121. (чапа Hes. 121, 
Dune land Tron Ore) 410, (Eon Ore 
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Milling), 121, (Eb trie Lamp Renorating: „ Buenas Ayres dut 06:4 
iss, (Electrie & Co. of Vietoeriay & Prose Troc save [ку 577, M'g Ul 
Electrical hucliin , ло uw, Rai Contra? Eie trie Мад рза sou d 
(Bleetrolytie Alkali) 41, 20. Gos © 2, Bor „ 1. 10 
(Empire Bleetric Liih* and Port) Vii, | Raw rtl. raten Patents 375, 4097 
Ernest Scott and Mountain, 445, Frinton: Rhode Bes tre Mee -In. l.. Mee. 19 
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NOTES. 


_————— 

IN view of the enormous extension of electric power supply 
during the past few years, the Board of Trade and the Home 
Office have wisely decided upon a modification of their 
regulations, the effect of which will be to simplify the 
methods and to remove some of the formalities now exacted 
when electric power at a higher pressure than 250 volts 
is to be supplied. Under the old Board of Trade regula- 
tions, the pressure of supply to any consumer might not 
exceed 250 volts without the express consent of the Board 
of Trade, and transformers on consumers’ premises were only 
allowed up to the limits of high pressure (3,000 volts), extra- 
high-pressure supply (i. e., above 3,000 volts) being forbidden 
except in premises in the sole occupation of the undertakers. 
The new Board of Trade regulations, the preliminary draft of 
which was published in our issue of August 26th, permit the 
employment of medium“ pressure—i.e., from 250 to 650 volts 
—on consumers’ premises without express permission, on the 
consumer undertaking to comply with certain regulations 
which are set forth. High pressure and extra high pressure 
may also be supplied to factories, mines and electric traction 
works with the consent of the Board of Trade and, in the 
case of factories and mines, subject to regulations made 
by the Home Office. A draft of the proposed regulations 


Prick бІХРЕМСЕ (бое 
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for mines was issued some months ago, and also a draft 
of the proposed Home Office regulations for sub-stations, 
but the extra-high-pressure regulations for factories have 
not yet appeared, The draft regulations issued by the 
Home Office this week, and appearing on another page of 
this issue, refer only to the use of medium pressure in 
factories. Asa matter of fact, the new Board of Trade regu- 
lations already referred to, cover the same ground as the regula- 
tions drafted by the Home Office, but it is considered that 
they will have more effect in the shape of regulations under 
the Factory Act, for then the occupier or consumer is made 
responsible for their observance. The Board of Trade regula- 
tions only prescribe penalties in the case of non-observance of 
the regulations by undertakers, so that the * undertaking" by 
the consumer to comply with the Board's medium pressure 
regulations has not much value. We therefore consider that 
the action of the Home Office is a wise one, and the only 
criticism we have to offer is that the text of the Home Office 
and Board of Trade medium pressure regulations ought to 
be identical. 


NERNST lamps, especially the earlier types, have, unfor- 
tunately, earned a reputation for capriciousness, and opinions 
on them have varied from the highest praise to the utter- 
most condemnation. The photometric results obtained by 
disinterested German experimenters will, therefore, help to 
define more clearly the qualities of the Nernst lamp. These 
tests, of which details are given in another column, were 
carried out in a methodical manner and on a fairly compre- 
hensive scale by the Hamburg inspectorate of electric lighting, 
between April and June of this year. It is characteristic of 
both the quarter-ampere type and the half-ampere type that 
their illuminating power falls very rapidly in the first 25 
hours, then decreases gradually during the next 500 hours or 
so, and finally falls rapidly after this time. The consumption 
of energy, according to the tables, remains for several hundred 
hours between the limits of 2 and 2:5 watts per candle-power, 
increasing towards the end to more than 3 watts. This result 
is excellent, the more so when it is borne in mind that the 
smaller lamp, at any rate, is of the 16 c.p. size only. On the 
other hand, it must not be forgotten that the illuminating 
power was measured only in the direction of the axis of the 
lamp. For this reason, the figures quoted are not directly 
comparable with those concerning incandescent electric lamps, 
whose consumption figures generally relate to hemispherical 
By comparing the figures for the larger type 
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measurements. 
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in Tvs that the opportunity arose of putting the Order into 
eles. NMegouaUuons between the Council and the Company 
Speeily resten dn a mutually satisfactory arrangement, 


the Company azreed to erect a pioneer station in the 
This 
statiin—iwo-phase 60  periol— was set to work in May 
year, and the Bridgend Urban District Council, who 
Live recently published the results of their 101 months 
working to March 31, are to be congratulated on having 


of las: 


made a net profit of £150 after paying interest and sinking 
fund 


sary stepelown transformers, and deliver to the Council two 


charses. The South Wales Company чирү the neces 
phase curent at a pressure of 210 veits on a flat rate of ld. 


per unit. The Councils capital expenditure is, therefore, 
very low—only £6,150 -of which £4,700 is for mains and 
and £170 for street lamps. The litter 
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upon the capital expenditure. The tetal costa, en the other 


hand, 


Company 


came to £453, made up of £442 paid to the Power 
fer the Lill, 


Manarement expenses, Ac. The Ilo. pront realised w is, there. 


biuk SIPPY, ane Which covered 


fore. £5602, of which £235 was геи el for pay ment of interest, 


and £174 for sinking fund instalment, leaving a net surplus of 


£150. or рга апу 21 percent. on the capital of the Counc s 


undertaking. This result cannot be rezarded as other than 


hizhly satisfactory, considering the smadness of the concern, 
the low pewerfactor prevailing (9 f per cent) and the very 
теак не tatiff that has been adopted. The customer are bat 
69? in number, and only 5 H.P. of motors are connected to the 
Counci s mains, since the South Wales Company supply current 


direct te the Various Works and mianufacteries in the area. 
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CONSIDERABLE alarm is being created by the daily papers 
It bas 


been md that many medical men who have been in the 


rezanlinz the danger attending the use of Rentgen mays. 
haut ot handling and using X-ray tubes are now suffering froma 
peculiarly painfal disease which closely resembles cancer. This 
oe Until 
there is definite medical testimony to the contrary, however, 


disease” attacks the skin, and is said to be incurable, 
we refuse to believe that cancer can possibly result from the 
application. of Х-гауз. It is. perhaps, just conceivable that 
repeated X-rays burns might, in particularly adverse cireum- 
stances Cause, 


the tissue to get into such a condition that 


it may fall an easy prey to cancer. But is it equally. con- 
ceivable that the same effect might ensue from a nezlectel 
wound or a Мом, which tends to enfeeble the ti--uc ! Any 
discovery connected with electrical science is still set down as 
mysterious by the mystery-loving publie, and 
cancer is still unknown ; 


the cause of 
the vulzar mind loves to force а con- 
nection between two * mysteries,” whether they be tho-e with 
which men of science are concerned or those of Scotland Yard. 
Уо far as regards the X-ray burns themselves, although our 
sympathies are naturally with the men who are sufering from 
this painful aliment in the cause of humanity and science, it 
must, nevertheless, be remembered that if due cate is taken by 
the operator to shield himseif by proper sereens, ne danger 
of X-ray dermatitis need exist. If, however, the present scare 
will diminish to some extent the number of unquaiitied. per- 
sons Who apply N-ray treatment. we 
геге it. 


Joe] have no cause to 
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IN his Paper on “ Rotary Converters and Motor-generator 
Sets,” read before the Electrical Congress of St. Louis, Mr. 
Wm. C. L. Есім reviewed briefly the pros and cons of both 
means of converting alternating current to continuous current. 
Nothing of striking novelty to engineers in this country was 
communicated by the author, whose Paper appears in another 
part of this week’s issue ; but some interesting figures and one 
or two useful hints were given. For instance, an announce- 
ment was made, that will be read with some surprise, that, on 
starting а set from the continuous-current bus bars, the 
current required may be reduced to half, or less than half, by 
manually helping the armature at starting with a bar. Of 
course, in any case, the current taken is only momentary, but 
a reduction of 50 per cent. may save an unpleasant flicker. 


Personal.—His Majesty the King has given Prof. L. F. Vernon- 
Harcourt, M.A., professor of Civil Engineering and Surveying 
at University College, London, permission to accept and wear 
the Comthur Cross of the Imperial Order of Franz Josef, 
conferred upon him by the Emperor of Austria in recognition 
of valuable services. 


Cable Interruptions. Date of Interruption. 
Oayenne—Pinheiros %% T Aug. 18, 1902 
Reissi-Issa ( Temen)—Camarau nns Oot. 22, 1902 
Tarifa Tangieerr . Jan. 18, 1904 
Cayenne —Paramaribo o July 13, 1904 
Cap Haitien Mole St. Nicholas Aug. 20, 1904 
Bundaberg—Gomen (New Caledonia) Aug. 80, 1904 
Cap Haitien—Puerto Plata .................. Sept. 26, 1904 
Trinidad —Demerara ........................ Oct. 11, 1904 
Bolama—Bissao 2 62 2 62 „ „6 о % %% W % % % % % % „% %% „% өө өө ө о Oct. 13, 1904 


South Wales and Monmouthshire University College.— 
The twenty-first anniversary of this college was celebrated on 
Wednesday last week, when the president, Sir Alfred Thomas, 
M.P., and Mrs. Griffiths received about 3,000 guests, amongst 
whom were the Court of Governors, the College Council and 
staff, and past and present students. Sir Alfred Thomas, in 
the course of his address, expressed the hope that during the 
next twelve months the foundation stone of the new college 
buildings would be laid in Cathays Park, on a site presented 
by the Cardiff Corporation. The total expenditure would 
amount to a million, of which they had £77,500. 

Extension of the Paris Metropolitain Railway.—The first 
section of an-extension of the Metropolitan Railway of Paris 
was opened on Monday. The whole extension will run from 
the Avenue Villiers to the Place Gambetta, but the section 
referred to above only goes as far as Pére Lachaise Cemetery. 
A four-minute service will be maintained, the trains consisting 
of five or more coaches, three of which are motor cars, these 
being placed one at either end and one in the centre of the 
train. The lighting of the tunnels is maintained from indepen- 
dent circuits and at intervals of 100yds. throughout the length 
of the tunnel switches are placed, which, when operated, cut 
off the current from the line and at the same time warn the 
officials at the nearest station that a breakdown has occurred. 


The Cable to Iceland.— According to an announcement by 
The Times, this cable (particulars of which were given in our 
issues of September 30th, p. 935, and October 7th, p. 975) is 
to be landed on the East Coast of Iceland (Seydisfjord or 
Reydarfjord), and connected with Reykjavik, the chief town 
of Iceland, by land lines, which are to be erected and worked 
by the Icelandic Government, and to which the Great Northern 
Telegraph Company pays £16,700 once for all. Asregards the 
cable and the land lines on Iceland, the rates аге to be fixed by the 
Minister of Public Works and the Icelandic Government respec- 
tively. An engineer has been sent to Iceland, the Shetland 
and the Faróe Islands, to investigate the conditions and best 
landing places. The telegraph poles, about 15,000, will be 
prepared in Norway and Sweden. The cost of the cable is 
estimated at about £111,000, aud that of the land lines at 
£21,100. Several telegraph stations will be established on 
Iceland, and probably a network of telephone lines connected 
therewith. 


Wireless Telegraph Notes.—In view of the opening of 
the wireless telegraphy stations at Ushant and Porquerolles 
for the despatch of private messages between ships at 
sea and France, Algeria and Tunis, The Times, in its 
financial and commercial supplement of Monday, gave some 
interesting particulars of the principal regulations. The 
telegrams should bear the inscription н уу жш 
and be written in accordance with the international telegraphic 
regulations established in London in 1903. In addition to the 
dra address they ought to give the name and official 
number of the ship and its nationality. The charge is 75c. 
(74d.) а word, in addition to the cost of transmission of the 
telegram at the ordinary rate to the wireless telegraphy station. 
The sender may mention the number of days during which 
the station may keep his telegram, and after the 29th day may 
extend it for a like period. The wireless telegraphy charge 
will be refunded if the message cannot, for any reason, be 
delivered. In a general way the provisions of the London 
telegraphic regulations of 1903, in so far as they are not opposed 
tothe preceding stipulations, will be applicable to wirelesss. 
telegrams. 


The Stanger Electric -Tannin Treatment for Rheumatism.— 
A new system of electric baths for the cure of rheumatism, 
gout, &c., is being introduced into this country from the Con- 
tinent by Mr. G. Stanger, who has, until recently, been con- 
nected with the tanning industry, and Mr. T. W. Baker, an 
electrical engineer. The bath itself is of impregnated wood 
and is filled with a fluid consisting of a solution of extracts of 
barks and herbs and of a certain percentage of tannic acid ; 
the latter is, it is claimed, eminently adapted for dissipating 
uric acid deposits which settle in the tissues and joints. The 
solution is used at temperatures ranging from 90°F. to 105?F. 
and the maximum duration of a bath is half-an-hour. Metal 
strips run along both sides of the bath, and are connected to 
the two terminals of an electric supply. Ten carbon electrodes, 
in the form of large rectangular plates, hang down into the 
bath at either side. "They are electrically connected to the metal 
strips by brass supports, the construction of which is such that 
the carbon plates may be fixed at practically any point within 
the bath and at any angle. The voltage across the terminal 
strips may be regulated by a rheostat, and is usually about 
30 volts. A voltmeter and ammeter are mounted, one on 
each side of the regulating resistance. The current—about 
2 to З amperes—flows from one set of electrodes to the other 
set, and it may be localised or varied in strength by suitable 
fixture of the electrodes. A switch is also provided for 
changing the direction of the current. Certain diseases 
are treated by means of an apparatus, which takes the form of 
a chair, at various parts of which are cushions of metal gauze. 
These are covered with cloth soaked in the solution, and are so 
connected up to the + pole and - pole of the supply, that the 
current passes in a predetermined manner through the patient's 
body. We ате given to understand that the company which 
is to be formed for administering the treatment will only 
receive patients sent them by qualified medical men. 
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MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, October 21st. 
М№овтн-Елвт Coast INSTITUTION oF ENGINEERS AND SHIPBUILDERS. 
7:30 p.m. Annual General Meeting at the Literary and Philosophica? 
ociety, Westgate-road, Newcastle-on-Tyne. The Right Hon. 
Lord Armstrong will deliver his Presidential Address, 
INSTITUTION оғ MECHANICAL ENGINEERS, 

& p.m, General Meeting at Storey’s-gate. Paper to be read: “А 
Scientific Investigation into the Possibilities of the Gas Turbine," 
by R. M. Neilson. 


TUESDAY, October 25th. 


Farapay SociETx. 

8 p.m. Ordinary Meeting in the Library of the Institution of Elec- 
trical Engineers, 92, Victoria-street, Westminster, S.W. The 
following Papers are down for reading:—(1) Note on a Sug- 
gested New Source of Aluminium," by B. Pool (2) "The 
Measurement of the Potential of the Electrodes in Stationary 
Liquids : The Determination of Changes of Concentration at the 
Cathode during Electrolysis,” by Н. J. 5. Sands. (3) “ Electro- 
lytic Oxidation of Hydrocarbons of the Benzene Series: Part I. 
—Hydrocarbons containing the Methyl Group," by H. D. Law 

and Е. Mollwo Perkin. 
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THE LOT’S ROAD GENERATING STATION OF THE UNDERGROUND ELECTRIC 
RAILWAYS CO. OF LONDON. 


This station, which is the largest of its kind in Great 
Britain, is now rapidly nearing completion, the switch gear 
being practically finished. Work on it was commenced about 
two years ago, and, considering the magnitude of the under- 
taking and the various alterations and additions to the scheme 
as originally planned, the actual time occupied is anything but 
excessive. Not only will the station supply electrical energy 
to the entire District Railway, but also to the Great Northern, 


! 


Piccadilly and Brompton, the Baker Street and Waterloo, the 


Charing Cross, Euston and Hampstead and the Hampstead 
and Edgware and Edgware and Watford Railways. 
all the permanent-way work, feeder system and sub-stations of 
the District. Railway are finished, while thework on the other 
railways is in various stages of advancement. 

The generating station is situated in Lot's- road, Chelsea, and 
is bounded on one side by the Thames and on another by 
Chelsea Creek, which runs into the river at this point. Thus 
there will be entire independence of railwavs so far as coal 
supply is concerned. It will be seen in Fig. 1 that a special 
basin has been provided for the accommodation of barges. Оп 
the opposite side of the creck there is a branch of the West 
London Extension Railway, by means of which rail-borne 


| The Electrician 


Nearly | 


| battery locomotive. 


— — — 


road is the first station in this country in which they have 
been arranged on two floors, Fight alen on one floor (four 
on each side of the gangway) form a battery. Directly 
opposite each battery of boilers is situated a generator set, 
each of which is supplied with steam by eight boilers; on 
the switehboard, each generator panel in opposite its machine, 
and, in fact, the entire station, from feed pumps to feeder 
cables, is а striking example of the individual unit system 
now becoming standard practice. In the removal of ashes а 
departure from ordinary practice bas been made. Owing to 
the enormous quantity of ashes which will be produced, a 
special railway track has been laid under the boilers, and on 
this will run a small train of trucks hauled by a storage 
The ashes from the boilers оп both 
Hoors fall by gravity, through shoota, directly into trucks, 
which automatically dump their contents into barges after 
being raised by pneumatic hoists on the dock wall at the 
western end of the building. In the event of there being no 
harzes empty the ashes may be deposited, for the time being, 
in an adjoining ashpit. 

As shown in Fig. 1, there are four chimneys, erected by the 
Alphons Custodis Chimney Construction Co., each having an 
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Fig. 1.— PAN SHowinc POSITION oF GENERATING STATION. 


coal can be delivered. The barge basin is spanned by a couple 
of huge travelling gantry cranes, each capable of dealing with 
one ton of coal at a time. After being weighed in one of the 
crane towers, the coal is deposited on to a belt conveyor and 
raised to a height of 140ft., at the top of one end of the build- 
ing, by means of duplicate inclined elevators. Coal brought 
in by the railway is discharged into a hopper under the 
waggons and taken to the top of the other end of the boiler 
‘house by an inclined elevator. It will thus be seen that the 
bunkers can be fed from either end of the building, and for 
this purpose duplicate belt conveyors are installed, the direction 
of travel, in both cases, being reversible. No less than 
15,000 tons of coal can be stored in the bunkers at the same 
time, and it is anticipated that about 800 tons per day will be 
required under normal working conditions. 

When the station is complete there will be no fewer than 
80 B. and W. boilers, each of which will be fitted with 
a chain grate stoker having 83 sq. ft. of heating surface. 
Each boiler has 5,212 sq. ft. of heating surface and 672 sq. ft. 
-of superheating surface. At the present time 61 of these 
boilers are in position, these representing eight batteries 
of eight boilers per battery. American practice has been 
followed regarding the boilers, and it is noteworthy that Lot's- 


internal diameter of 19ft. at the base and a height of 275ft. 
They are practically devoid of ornamentation, as is the 
building itself, which consists of steel framework filled in 
with terra cotta and bricks, the interior of the engine room 
being painted white. Fig. 2 is a plan of the engine room and 
boiler house, from which the arrangement of the economisers 
can be clearly seen. There are as many economisers as boilers, 
and it will be observed that they are situated behind the 
boilers, somewhat further apart than is usual. Each has 
1,540 sq. ft. of heating surface, and the tubes are loft. in 
length. The usual by-pass flue is, of course, provided. All 
boiler feed pumps are steum-driven and are situated on the 
ground floor. Feed water is obtained from an “іп, artesian 
well, having a depth of 475ft., and this water is delivered 
into ring mains on both boiler room floors. From each 
battery of boilers there are eight Gin. pipes feeding into a 
main 1410. steam header placed inside the boiler house, and 
from this header steam pipes are taken through the wall to the 
turbine opposite, in the engine room. There is one feed pump 
for each group of boilers, and there is no steam connection 
between the various groups with the single exception that a 
supplemental header is provided at the cast end of the boiler 
house for connecting the two enl groups. The function of 
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Fia. 2.— PLAN or ENGINE Roou AND Boll. En Horse. 


this supplemental header is to supply the steam- 
driven auxiliaries, such as exciters, air compressors, 
&c. 

The turbines are of the Westinghouse-Parsons 
four-stage parallel flow type. Each is coupled to а 
three-phase generator rated at 5,500kw., and hav- 
ing 4n overload capacity of 50 per cent. for two 
hours at practically the same consumption of steam 
per kilowatt-hour. When running at 1,000 revs. 
per min. these machines generate 11,000 volts at 
a frequency of 334 ~ per second. One vertical 
surface condenser, having a cooling surface of 
15,000 sq. ft., is provided for each generator, and, 
as may be seen from Fig. 2, the condensers are 
situated below the engine-room floor between the 
turbine foundations. It may be remarked here 
that the greater portion of the engine-room floor 
consists of removable chequer plates, which facili- 
tates the inspection and repair of plant situated in 
the basement. Circulating water is obtained from 
the Thames by means of a 66in. pipe (shown dotted 
in Fig. 1), and as the outlet is at the same level as 
the inlet, the arrangement acts as a syphon, and it 
is merely necessary to overcome the friction of the 
pipes. This is effected by a 20in. centrifugal pump 
to each condenser, and at minimum low tide the 
tops of the condensers are within 29ft. of water 
level. It 1s possible to cause the circulating water 
to flow in either direction, and the condensers 
work on the dry vacuum principle, separate air 
and water pumps being employed. Electric driving 
has been adopted for all condenser pumps. 

Returning to the generators, these machines are 
excited by four 125kw. 125-volt continuous-current 
dynamos, driven by reciprocating engines at a 
speed of 375 revs. per min. They arestar-wound, 
and the neutral point is connected to earth through 
a resistance which limits the current going to earth 
to 1,000 amperes. The negative excitation leads 
are connected directly from the exciters to the 
generator fields, by means of duplicate cables, which 
are carried in iron pipes on a rack underneath the 
engine-room floor. These leads run the entire 
M dee of the engine room, and are tapped opposite 
each generator, the services being controlled by 
switehes contained in iron boxes situated at the 
junctions. All regulators, meters and service 
switches are in the positive wire. ' 

The switchboard is of the remote-control type, 
and occupies three galleries running the entire 
length (454ft.) of the engineroom. Opposite each 
generator set, on the engine-room floor, is a cable 
uptake consisting of three compartments divided 
off by bricks. This extends from the engine-room 
floor to the underside of the first gallery and carries 
in each of its compartments one of the generator 
cables. For the purpose of getting the cables 
from the generators to the bottom of the uptakes, 
earthenware pipes have been embedded in concrete 
laid between certain pairs of girders supporting 
the engine-room floor. The cables are then drawn 
into these pipes and proceed direct to the switch- 
board, via the brick uptakes. Near the underside 
of the floor of the first gallery and in the uptakes 
are the current transformers, these, it will be 
observed, being interposed between the generators 
and their oil switches. The cables are then carried 
through the first gallery floor by means of porcelain 
tubes to the generator motor-operated oils witches, 
which are of the B.T.-H. type, capable of dealing 
with a current of 500 amperes. They are very 
similar in design to those at the Carville power 
station of the Newcastle-upon-Tyne Electric Supply 
Co., described and illustrated in The Electrician 
of July 8th, p. 470. On one side of each oil 
switch are built two brick chambers, one above the 
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other, and on the other side isathird brick chamber. Each of 
these chambers accommodates a potential transformer, one being 
for each phase. These are star-connected on both the primary 
and secondary sides, and the neutral is earthed. They stand 
on asbestos composition trays, are oilcoolel, and reduce 
the voltage from 11,000 to 110. Current from their secondaries 
is employed for working the generator wattmeters, voltmeters 
and reverse-current relays. The secondary leads themselves 
are carried to the various instrumenta in iron pipes buried 
in the concrete flooring of the gallery. The generator oil- 
switches stand out towards the gallery hand-rail, away from 


the cable panels, and the cables are taken from them to the 
panels by means of separate brick compartments on the floor. 
Porcelain insulators are fixed to the gallery floor and the 
cables are fastened to their tops, a stone slab covering all three 
compartments. 

On reaching the panels, the cables are supported vertically 
on triple petticoat insulators and pass upward through the 
floor to the second gallery. Before leaving the first gallery 
panels, however, each passes through an isolating knife-switch 


which is, of course, intended to be operated only when no 
energy is passing, although the terminals may be alive. The 
opening and closing of these switches is [есте by means of a 
hook on the end of an insulating rol. The generator cable 
compartments are divided by acti dal stone barriers 2n. thick, 
the compartments themselves being Дош. between centres, On 
the second gallery are the main bus bars, also in three separate 
brick compartments, one above another and extending the entire 
length of the engine room. These bus bars like thoseon the third 
gallery, consist of threecopper bars, measuring Zin. by pin., spaced 
lin apart, and supported at intervals by porcelain: insulators. 


They are divided lengthwise into tive sections, and between 
adjacent sections there is placed a D.T.-H. 1.200 ampere motor- 
operated oil switch. Normally, these four switches remain 
closed, and the five sections thus constitute one long ‘bus bar. 
To each section are connected the cables from two generators, 
which come through the floor from the first gallery. The last 
section has, however, been designed for three generators. The 
generator cables, still kept apart by stone partitions, come up 
at the back of the bus bars, and are attached to brass studs 
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which pass through insulators in the panels, and are then | bars being made dead so as to permit of cleaning and inspection. 
bolted to the bus bars. Thus, between the generators and | It has already been mentioned that the tive 'bus-bar sections are 
the main 'bus bars there are the following: Main generator oil | connected through motor-operated oil switches, but, in order 
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switch, disconnecting knife switch and potential and current | that these switches may also be attended to while the station 
transformers. The function of the disconnecting knife switches ; is running, disconnecting knife switches are inserted in the 
is simply to allow of all gear оп the generator side of the bus | cables on both sides of the oil switches. Cables have, of 


D 


necessity, to be used for making connections from the knife 
switches to the oil switches, and these are carried on insulators 
in separate brick compartments, under a false floor. Not only 
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are the section switches between adjacent sections electrically, 
but they are also in this position physically, and therefore the 
actual length of cable used is a minimum. 

On the third gallery are the feeder bus 
bars, also extending the length of the 
engine room and housed in separate brick 
compartments; they are, in fact, almost 
a counterpart of the gencrator 'bus bars. 
There is, however, one great difference— 
viz., their division into 10 instead of five 
sections. Bolted to the studs, which con- 
nect the generator cables to tlic main ’bus 
bars, are other cables which proceed vorti- 
cally through the floor above to motor- 
operated oil switches, each being capable 
of breaking a circnit carrying 1,200 
amperes. Knife disconnecting switches 
are inserted in the cables previous to their 
entering the oil switches. Two of these 
cables are connected to cach section of 
main bus bar, and after passing through 
the oil switch each cable is connected to 
one section of feeder ’bus bar. The oil 
switches are termed *group switches," 
since each controls the six or seven feeders 
which are connected to its section of feeder 
"bus bar. There are, altogether, 68 feeders 
connected to the ’bus bars, each being con- 
trolled by a motor-operated oil switch, 
which may also be isolated by a discon- 
necting knife switch on the ’bus-bar side. 
Our illustration (Fig. 5) gives an excellent 
idea of the appearance of the feeder 
oil switches. The stone slabs which are 
shown in the foreground are employed for 
covering the separate brick compartments 
in whicb the cables are run from the "bus bars to the 
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lines of railway, while the remaining three supply three banks 
of transformers (Fig. 6), which reduce the voltage from 11,000 
to 220 for the purpose of supplying low-tensian three phase 
current for lighting and working certain of the electrically- 
driven auxiliaries in the station. There are three single-phase 
166: ку. transformers in each bank, and they were supplied 
by the Westinghouse Company. As may he seen by the illur- 
tration, the high-tension cables are brought up to the traris- 
formers on insulators in a false floor, while the low-tension 
leads pass downwards through the floor on the opposite side. 
The transformers themselves are air-cooled, the blast being 
created by means of electrically-driven fans. : 


Returning to the feeders, these pass from the oil-swit¢ 
terminals at the back of the board on the third gallery, 
through the floor to the second gallery, where they still con- 
tinue as three separate cables and where the current trans- 
formers are interposed. After passing through the floor of the 


second gallery each of the three cables forming one feeder is 


attached to the terminals of two knife-disconnecting switches 
in such a manner that the lightning arrester may still be left 
connected to the feeder even when vhe latter is not being fed 
from the generating station. On the other hand, when it is 
desired to clean or inspect the arrester, this operation may be 
effected while the feeder is in service, by pulling out one of 
the disconnecting switches. The cables are then brought into 
three-way dividing bells, from which each fecder emerges as a 
three core lead-covered cable. All these cables are cleated to 
the wall and then taken through the floor to the conduit, and 
so to the sub-stations. All cables within the station, except 
those which have been specifically mentioned as being lead- 
covered, are rubber-covered and asbestos insulated. | 
The control boards are very similar in arrangement anl 
construction to those at Carville. Fig. 8 shows the generator 
control board, which is of the bench type and is mounted in a 
bay of the second gallery, facing the engine room. The instrn- 
ments are on a level with the operator's eye and the switches 
are all situated so as to be manipulated with the greatest ease. 
In each phase there is an ammeter, while cach generator is 
provided with one indicating and one recording polyphase 
wattmeter, a power-factor indicator, a voltmeter and a field 
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ammeter. Synchronisers of the dial type are mounted on 


switches. Of the 68 feeders, 65 are for operating the various swinging brackets at both ends of the board. Each panel, so 
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far as instruments ure concerned, is an exact duplicate of 
every other panel, but there is a certain amount of difference 
with regard to the switches. Altogether, there are 11 panels 
on the operating board, and, apart from the instruments men- 
tioned above, the following are common to all :—One control 
switch for each generator oil switch, one for each group switch, 
one for each motor-operated generator field rheostat, one control 
switch for each motor-operated turbine governor, one push 
button for signalling to the driver and one synchronising 
receptacle. Since the main 'bus bars are divided iuto five 
sections by four switches, only fóur control switches are 
required, and these have been placed on panels 2, 4, 6 and 8, 
while the corresponding synchronising receptacles for the 'bus- 
bar sections are on panels 1, 3, 5 and 7. In addition to the 


Fig. 9.—FEEDER CONTROL Boarp. 


above, there is a field switch of the knife-blade pattern on each 
panel. All the control leads are carried in iron pipe buried 
in concrete, and the circuits are operated from a battery at 
110 volts, which is the same potential as that used in the 
instrument circuits. 

The feeder control board (Fig. 9) consists of 18 panels, 
17 of which are equipped with feeder instruments and switches, 
while the eighteenth is set apart solely for the control battery. 
Each of the 17 feeder panels carries an ammeter and a watt- 
meter, with an overload relay in each phase and a control 
switch for operating the oil switch. All control switches, 
both on the generator and feeder boards, are accompanied by 
coloured signal lamps which indicate whether the main switch 
is open or closed. | 

For controlling: the electrically-operated auxiliaries and the 
station lighting there is an auxiliary board consisting of 
24 panels. Of these four are exciter panels, each carrying 
а single-pole switch. There is also one panel for а motor- 
generator, whose function it is to charge the battery. The high- 
tension oil switches for the station transforiners are operated 
from this board, and the low-tension switches are of the auto- 


matic oil-break type. There is nothing of special interest with 
regard to this switchboard with the exception that the low- 
tension alternating ’bus bars have been sectioned up in such a 
manner that at times of light load all repairs and inspection 
may be carried out without the necessity of working on live 
metal. In a station such us that at Lovs-road, where a shut- 
down would spell disaster, this is a point not to be despised. 
In the engine room are two 18-ton cranes, driven by con- 
tinuous-current motors of the В.Т.-Н. type. Each’ crane is 
equipped with three motors and control gear with automatic 
release. AM | 

The feeders, after leaving the switchboard, are led into a 
conduit which runs from the generating station to Earl's 
Court. This conduit consists of 64 pipes embedded in concrete, 
92 being one side of a 9in. brick wall and 32 on the other. 
Every feeder is in duplicate, the spares ail being laid on one 
side of the brick wall, which runs the entire distance. Three- 
core paper-insulated lead-covered cables of 0°15 sq. in. section 
are employed in the conduit, but wire-armoured cables, 
supported by brackets, ate used along the railway line. After 
the cables were laid, tests were made at a pressure of 22,000 
volts, and the result was perfectly satisfactory. This voltage 
was applied between conductors and between conductors and 
earth. Of the above cables Messrs. Callenders supplied 36 
miles. They also supplied 1 mile of 0:221 вд. in., 1 mile of 
0:52 sq. in. and 1 mile of S. W. G. 6. Most of this was used 
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in connection with the switchboard. It is single cable, insu- 
lated with vulcanised rubber, and covered with a double layer 
of prepared cotton braid. Over this is a covering of asbestos. 
Other cables in connection with the undertaking were supplied 
by the British Insulated and Helsby Cables and Messrs. 
W. T. Henley’s Telegraph Works Co. 

For permission to view the station and for much of the 
information contained in this article we are indebted to Mr. 
Jas. R. Chapman, general manager and chief engineer to the 
Underground Electric Railways Co. of London (Ltd.), and to 
Mr. J. W. Towle, resident engineer at Lot'sroad. To the 
British Thomson-Houston Co. our thanks are also due for a 
great part of the information concerning the switch gear, for 
which they secured the entire contract. 


Elektrotechnischer Verein.—In connection with the celebra- 
tion of the twenty-fifth anniversary of the foundation of the 
Elektrotechnischer Verein, which is to take place from Novem- 
ber 22nd to 24th, an exhibition of electrical apparatus 1s to be 
held at the Berlin Genera] Post Office. 
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POWER HOUSE OF THE NEW YORK RAPID TRANSIT SUBW AY. 


. Although the travelling facilities of New York at the present time 
are numerous and well organised, yet of late it has become more 
and more evident that the ever-increasing passenger traffic called 
for new and rapid ineans of locomotion. This fact led to the incep- 
tion, some years ago now, of a network of shallow underground 
electric railways. The lines at present under construction aggregate 
about 18 miles, and that part running under Broadway is expected 
to be opened very shortly. A short description of the subway 
system and of the power house furnishing the energy for operating 
it was given by our special correspondent who accompanied the 
Institution of Electrical Engineers on their American tour (see The 
Electrician, Sept. 23rd, p. 899). The New York system of subway 
traction is of special interest to engineers in this country on account 
of the work of & similar description which 1s being carried out at 
present in London, and the power station, which is to furnish electric 
energy for the whole network of New York subways, also merits 
close attention, not only on account of its size, but also because it 
marks the present-day practice in central station engineering in the 
United States. 

The city, as the actual owner of the subway, was authorised in 
1900 to issue bonds not in excess of $50,000,000 at 3} per cent., and 
$5,000,000 for property rights, and to enter into a contract for the 
private construction and operation of the system, the term of con- 
tract being 50 years on a rental equal to the interest on the bonds 
and 1 per cent. additional. The contract for the part of the system 


decided upon at that time was secured by Mr. John B. McDonald, 
but he, in his turn, assigned later on to the Interborough Rapid 
Transit Co. the lease or operating part of his contract with the city, 
that company thereby becoming directly responsible to the city for 
the equipment and operation of the road. This company was 
formed in the spring of 1902 for the express purpose of operating 
the network of subways. Extensions, which were later decided 
upon by the Doard of Rapid Transit Hailroad Commissioners, were 
carried out by the Rapid Transit Subway Construction Co., affiliated 
with the operating company alluded to above. In January, 1903, the 
Interborough Rapid Transit Co. acquired the elevated railway 
system by lease for 999 years from the Manhattan Railway Co., 
thus assuring harmonious operation of the elevated roads and the 
subway system, including the Brooklyn extension. The power 
house, which was erected by the Interborough Rapid Transit Co. 
for working the whole of the subway system, is situated on the 
banks of the North River, between West Fifty-eighth and Fifty- 
ninth streets. It was designed and equipped under the supervision 
of Mr. L. B. Stillwell, the electrical director, and Mr. John Van 
Vleck, mechanical engineer to the company. Fig. 1 represents the 
building in course of construction. 

It is about 700ft. long and 200ft. wide, and is so arranged that it 
readily admits of future extension. It is designed to accommodate 
82,000 rated horse-power, made up of 10 main units of 7,500 н.р. 
each, the remainder consisting of tour 1,250kw. turbines and two 
600 н.р. exciter engines. The overload capacity of the large units 
is 50 per cent. The arrangement ofthe plant has been made on the 
basis of & division into six sections which are normally operated 


| independently, each section consisting of six batteries of boilers, one 


chimney, two engines, each direct-connected to а 5,000kw. alternator ; 
two condensing equipments, two boiler-feed pumps, two smoke flue 
systems, and detail apparatus necessary to make each section com- 
plete in itself. The only variation is a turbine plant. In addition 
to the space occupied by the sections, an area was set aside, at the 
Eleventh-avenue end of the structure, for the passage of the railway 
spur from the New York Central tracks. In the fourth section it 
was decided to omit a regular engine with its 0,000k w. generator, 
so that this outfit can afterwards be replaced by a regular 5,000kw. 
traction generator. The operating room section is practically syin- 
metrical in its structure, with respect to ita centre; it consists of a 
central area, with a truss roof over the space, and galleries along 
both sides. The galleries along the northerly side are primarily for 
the electrical apparatus, while those along the southerly side are 
given up chiefly to the steam-pipe equipment. Figs. 2 and 8 show 
the general arrangement of the power-house. 


The steel structure of the power house is independent of the walls, 
the latter being self-supporting and used as bearing walls only for a 
few of the beams in the first floor. Although structurally a single 
building, in arrangement it is essentially two, lying side by side and 
separated by a brick division wall. There are 58 traverse and 
nine longitudinal rows of main columns, the longitudinal spacing 
being 18ft. and 36ft. for different rows, with special bracing in the 
boiler house to accommodate the arrangement of boilers. Both 
the boiler house and the engine house have five tiers of tloor framing 
below the flat portion of the roof, the three upper tiers of the engine 
house forming galleries on each side of the operating room, which 
і. clear for the full length of the building. The boiler-house floors 
are, in general, framed with transverse plate girders and longitudinal 
rolled beains, arranged to suit the particular requirements of the 
imposed loads of the boilers, economisers, coal, &c., while the engine- 
room floors and pipe and switchboard galleries are, in general, 
framed with longitudinal plate girders and transverse beams. 

Several plans were taken up with a view to the construction of a 
power house of massive and simple design, but it was finally decided 
to adopt an ornate style of treatment by which the structure would 
be rendered architecturally attractive and in harmony with the recent 
tendencies of municipal and city improvements from an architectural 
standpoint. The Eleventh-avenue facade is the most elaborately 
treated, but the scheme of the main facade is carried along both 
the Fifty-eighth and Fifty-ninth-strect fronts. The westerly end 
of the structure, facing the river, may ultimately be removed in 
case the power house is extended to the Twelfth-avenue building 
line for the reception of 14 generating equipments, and for this 
reason this wall is designed plainly. This general style of the face- 
work is what may be called French Renaissance, and the colour 
scheme has, therefore, been made rather light in character. The 
base of the exterior walls has been finished with cut granite up to 
the water table. above which they have been laid up with a light- 
coloured buft pressed brick. This brick has been enriched by the use 
of similarly coloured terra-cotta, which appears in the pilasters, 
about the windows, in the several entabulatures and in the cornice 
and parapet work. The Eleventh-avenue facade is further enriched 
by marble medallions framed with terra-cotta, and by a title panel 
directly over the front of the structure. The economisers were 
placed above the boilers instead of behind them, which made a 
material saving in the width of the boiler room. This saving 
permitted the setting aside of a gallery at the side of the 
operating room, closed off from both boiler and engine rooms, for 
the reception of the main pipe systems and for a pumping equip- 
ment below it. The main engines, combined with their alternators, 
lie in a single row along the centre line of the operating room, with 
the steam or operating end of each engine facing the boiler house 
and the opposite end toward the electrical, switching and controlling 
Apparatus arranged along the outside wall. Within the area 
between the boiler house and operating room there is placed, for 
each engine, its respective complement of pumping apparatus, all 
controlled by and under the operating jurisdiction of the driver of 
that engine. Each driver has thus full control of the pumping 
machinery required for his unit. Svmmetrically arranged with 
iespect to the centre line of each engine are the six boilers in the 
boiler room, and the piping from these six boilers forms а short 
connection between the nozzles on the boilers and the throttles on 
the engine. The arrangement of piping is alike for each engine, 
which results in a piping system of maximum simplicity that can 

e controlled in the event of difliculy with a degree of certainty not 
possible with a more complicated system. The main parts of the 
steam-pipe system can be controlled from outside this area. 

The single tier of boilers makes it possible to secure a high and 
well-ventilated boiler room with ventilation into a story constructed 
above it, aside from that afforded by the windows themselves. The 
boiler roam will, therefore, be cool in warm weather and light, and 
all difficulties from escaping steam will be minimised. The placing 
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of the economisers, with their auxiliary smoke flue connections in 
the economiser room, all symmetrically arranged with respect to 
each chimney, removes from the boiler room an element of distur- 
bance and makes it possible to pass directly from the boiler house 
to the operating room at convenient points along the length of the 
power house structure. Each chimney is situated in the centre of 
the boiler house between sets of six boilers, and thus the coal bunker 
construction is divided into separate pockets by which trouble from 
spontaneous combustion can be localised, and the divided coal 
bunkers can provide for the storage of different grades of coal. The 
unit basis on which the economiser and flue system is constructed 
will allow of making repairs to any one section without shutting the 
portions not connected directly to the section needing repair. The 
floor of the power house between the column bases is a continuous 
mass of concrete 2ft. thick. 


Water for condensing purposes is drawn from the river and dis- 
charged into it through two monolithic concrete tunnels parallel to 
the axis of the building. The intake conduit has an oval interior, 
10ft. by 81ft. in size, and a rectangular exterior cross-section ; the 
outflow tunnel has a horseshoe-shape cross-section and is built on 
top of the intake tunnel. Adjacent to the condensing water conduits 
is a 10ft. by 15ft. rectangular concrete tunnel, through which the 
underground coal conveyor is installed between the shore end of the 
pier &nd the power house. 

Babcock and Wilcox safety water-tube three drum boilers, rated 
at 600 н.р. each, have been installed, there being 6,0CO sq. ft. of 
heating surface and 100 sq. ft. of grate surface per boiler. "There 
are 52 boilers arranged on both sides of the boiler room in batteries 
of two each, with a wide aisle between the opposite rows. The 
boilers are designed for a working steam pressure of 225lb. per 
square inch and for a hydraulic test pressure of 300lb. per square 
inch. Each boiler is provided with 21 vertical water-tube sections, 
each and section is 14 tubes high. A few of the boilers are equipped 
with superheaters, both the B. and W. and Fosver types beiny used. 

Tne setting embodies several special features which are new in 
boiler erection. They are set higher up from the floor than in 
standard practice, the centres of the drums being 19ft. above the 


floor line. This feature provides a higher combustion chamber, for Е 
either hand-fired grates or automatic stokers; and for inclined а 
grate stokers the fire is carried well up above the supporting TM ON 
girders under the side walls, so that these girders will not be heated ` : 
by proximity to the fire. As regards the masonry setting, practi- К 


cally the entire inside exposed to the hot gases is lined with a high 
grade of firebrick. The back of the setting, where the rear cleaning 
is done, is provided with a sliding floor plate, which is used when 
the upper tubes are being cleaned. There is also a door at the floor 
line and at a higher level for light and ventilation when cleaning. 
Over the tubes arrangements have been made for the reception of 
superheating apparatus without changing the brickwork. Where the 
brick walls are constructed, at each side of the building columns at 
the front, cast-iron plates are erected to a height of 8ft. on each side 
of the column. An air space is provided between each cast-iron 
plate and the column, which is accessible for cleaning from the 
boiler front, the object of the plates and air space being to prevent 
the transmission of heat to the steel columns. 


In front of all the boilers is a continuous platform of open-work 
cast-iron pipes, laid on steel beams, the level of the platform being 
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8ft. above the main floor. The platform connects across the firing 
area, opposite the walk between the batteries, and at these points 
this platform is carried between the boiler settings. Each boiler is 
provided with two water columns, one on each outside drum, and ; 
each boiler will have one steam gauge above the platform for the £ 
water tenders and one below the platform for the firemen. The 7 
stop and check valves on each boiler drum have been made specially а 
heavy for the requirement of this power house, and this special 8 
increase of weight has been applied to all the several minor boiler 
fittings. Hand-fired Gibson grates of the shaking pattern have been 
furnished with 36 boilers, and for each of these grates a special 
lower front has been constructed. "These fronts are of sheet steel, 
and the coal passes down to the floor through two steel buckstays, 
which have been enlarged for the purpose. There are three firing 
doors and the sill of each door is 36in. above the floor. The 12 
boilers, which will receive coal from the coal bunker located between 
the fourth and fifth chimneys, have been furnished with automatic 
Зи It is proposed to employ superheaters to the entire boiler 
plant. 

The boiler-room ceiling has been made especially high, and in 
this respect the room differs from most power houses of similar 
construction. The distance from the floor to the ceiling is 35ft., - 
and from the floor plates over the boilers to the ceiling is 18ft. 
Over each bciler is an opening to the economiser floor above, 
covered with an iron grating. The height of the room, as well as 
the feature of these openings, and the stairway wells, and with ihe 
large extent of window opening in the south wall, will make the 
room light and especially well ventilat;d. Under these conditions 
the intense heat usually encountered over boilers will largely be 
obviated. In addition to making provisions for the air to escape 
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from the upper part of the boiler room, arrangements have been ! are bolted gate valves for shutting off the coal from the corre- 
provided for allowing the air to enter at the bottom. This inflow | sponding downtakes. From these gates the downtakes lead to 
of air will take place through the southerly row of basement ' hoppers which are on the economiser floor, and from the hoppers 
windows, which extend above the boiler-room floor, and through | the lower sets of downtakes extend down to the boilers. Just 
the wrought-iron open-work floor construction extending along in | above the hoppers on the economiser floor the coal downtakes 
the rear of the northerly row of boilers. are provided with valves and chutes to feed the coal, either 

In order to burn the finer grades of anthracite coal in sufficient | into the hopper or into the distributing flight conveyor alongside 
quantities to obtain rating with the hand-fired grates, and in order | it. These distributing conveyors, one corresponding with each row 
to secure a large excess over boiler rating with other coals, a system | of downtakes, permit the feeding of coal from any bunker or 
of blowers and air ducts has been provided in the basement under | bunkers to all the boilers when desired. They are the ordinary 
the boilers. One blower is selected for every three boilers, with | type of flight conveyor, capable of running in either direction and 
arrangements for supplying all six boilers from one blower. The | provided with gates in the 18 of the trough for ſeeding into the 
Sturtevant blowers are 11ft. high above the floor and 5ft. 6in. wide several above-mentioned hoppers. In order to eliminate the stresses 
at the floor line. Each blower is directly-connected to a two-crank | that would develop in a conveyor of the full length of the building, 
ae by 13in. by 6jin. upright automatic compound steam engine | the conveyors are of half the entire length, with electric driving 
of the self-enclosed type, and is to provide a sufficient amount of air | engines in the centre of each continuous line. The installation of this 
to burn 10,0001Ь. of combustible per hour with 2in. of water-pres- | conveyor system, in connection with the coal downtakes, makes it 
sure in the ash-pits. The main flues are arranged and fitted with | possible to carry a high-grade coal in some of the bunkers for usg 
dampers, so that the gases can pass directly to the chimney, or else | during periods of heavy load and & cheaper grade in other bunkers for 
they сап be diverted through the economisers and thence reach the the periods of light load. Each section of 12 boilers has its individual 
chimney. | | stack. Four circular flues are led from each battery and connect 

Coal is brought in from a pier, 700ft. long and 60ft. wide, on the | to a horizontal flue of rectangular cross-section, two of the 
river bank. It is unloaded at this pier from barges and is carried | latter flues serving for the three batteries of the section which 
by means of a 80in. Robbins electrically-operated belt conveyor to , are on the same side of the boiler room. These flues enter 
the power house, where it is received on 20in. inclined conveyor, into a common uptake, which leads to the stack. The flues 
which distributes it to the bunkers. It is elevated to the top of the | are lined with brick and are provided with slip expansion joints, 
boiler house (110ft. high) at the rate of 250 tons per hour or more, ' and while the present equipment of the plant does not include 
if so desired. These conveyors have automatic self-reversing trip- | economisers, provision has been made so that the gases may be 
pers, which distribute the coal evenly in the bunkers. For handling passed through the economisers should they be installed in the 
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different grades of coal, distributing conveyors are arranged under. future, or else may be delivered directly to the stack. The stacks 
neath the bunkers for delivering the coal from a particular bunker have been designed in such a manner as to encroach upon the 
through gates to the downtake hoppers in front of the boilers. i boiler-room space as little as possible, and are carried on structural- 
The coal-handling system in question was adopted because any steel columns, the bases of the stacks being at the level of the lower 
serious interruption of service would be of short duration, as any part of the coal bunkers. They were built of brick, by the Alphons 
belt, or part of the belt mechanism, could quickly be repaired or | Custodis Construction Co, and weigh about 1,160 tons, the top, 
replaced. The system also possesses advantages with respect to the | which is 15ft. in diameter, being 221ft. above the level of the grates. 
automatic even distribution of coal in the bunkers, by means of the | They are surmounted by an iron top and are provided with a 
self-reversing trippers. These derive their power from the convey- | gallery and well equipped with lightning conductors. Where the 
ing belts. Each conveyor has a rotary cleaning brush to cleanse | chimney passes through the roof of the boiler house, a steel 
the belt before it reaches the driving pulley, and they are all driven | plate and angle curb, which clears the chimney by біп. at all points, 
by induction motors. The tower frame and boom are steel, the | is provided in connection with the roof framing. This is covered 
former running on two rails along the dock, and is self-propelling. | by a hood flashed into the brickwork, so that the roof has no con- 
The lift is unusually short, for the reason that the weighing appa- | nection with or bearing upon the chimney. At a point 4ft. Gin. 
| 


ratus is removed horizontally to one side in a separate house, instead | below the cap of the chimney the brickwork is corbeled out for 
of lying vertically below the crusher. This arrangement reduces | several courses, forming a ledge, around the outside of which is 
by 40 per cent. the lift of the bucket, which is of the clam-shell ' placed a wrought-iron railing Galvanised iron ladder rungs were 
type, of 44 cubic ft. capacity. The main hoist is directly connected built in the brickwork, for ladders both inside and outside the shaft. 
to a 200 н.р. motor with a special system of control, and the trolley | In the basement, under the boiler room, are four ash tracks, two 
engine for hauling the bucket along the boom is also directly coupled , under each boiler row. The ash is discharged through hoppers 
to a multipolar motor. The receiving hopper has a large throat, , into 24 electrically-driven cars of 2 tons capacity, by which it 1s 
and a steel grizzly in it which sorts out coal small enough for the | conveyed to the pier at the river, and there loaded upon scows for 
stokers and by-passes it around the crusher. The crusher is of the disposal. Each car has two four-wheel pivoted trucks with springs. 
two-roll type, with relieving springs, and is operated by a motor, | Motive power is supplied by an electrle storage-battery lovomotive. 
which is also used for propelling the tower. Coal is weighed in ; The cars deliver the ashes to an elevating belt conveyor, which 
duplex 2-ton hoppers. The seven bunkers have an aggregate capa- fills the ash bunker. This wil ccutain 1,000 tons, and is 
city of about 18,000 tons, and are built above the boiler room, built of steel with a suspension bottom lined with concrete. 
between the stacks. Coal is brought to the boilers through chutes For de'ivering stored ashes to barges. a collecting belt extends 
which deliver on the floor in front of the fire-doors. Each bunker longitudinally under the pocket, being fed by cight gates. 
has eight cast-iron outlets, four on each side, and to these outlets It delivers ashes to a loading belt conveyor, the Outboard 
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end of which is hinged so as to vary the height of delivery is 75 revs. per min., and they were designed and manufactured 


and to fold up inside the wharf line when not in use. Under the 
aisle of the boiler room are located the water-storage tanks, which 
are filled from the city water supply. These tanks, which are 10 
in number, аге 46ft. long, 14ft. wide and 78ft. deep. The entire 
series is connected by a pipe line, and the admission of water con- 
trolled by means of floats. The feed water for the boilers is drawn 
from these tanks through an 8in. suction line and is delivered 
through a 7іп. discharge, either to the heaters or directly to the boilers. 
The feed-water piping is constructed wholly of cast-iron, except the 
‘piping above the floor line to the boilers, which is of extra-heavy 
semi-annealed brass with extra-heavy cast-iron fittings. 


| а Peed water 


Месо B 


filtering tanks. 


by the Allis-Chalmers Company. They are guaranteed not to 
require more than 12]lb. of dry steam per indicated horse- power per 
hour, when indicating 7,500 н.р. at 75 revs. per min. with a vacuum 
of 26in., а steam pressure at the throttle of 1751b., and with saturated 


‚ steam at normal temperature. The guarantee includes all the steam 
, used by the engine, jackets and reheater. For the lubrication of the 


engines an extensive oil-distributiny and filtering system is provided 
The piping to the engines is constructed on a duplicate, or crib 
system, by which the supply of oil cannot be interrupted by a break 
in any one pipe. The oil on leaving the engines is conducted to the 
A pumping equipment then re delivers the oil 
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Between the boiler and engine rooms is an area-way, in which | to the elevated storage tanks. All piping carrying filtered oil 
has been located, as far as possible, all the main steam faa tad is of brass, and fittings are inserted at proper pipes to facili. 


lower part of this space serving for the pumps, and the heaters 
earried on the raised floor of the area-way. Starting at the side of 
the boiler house away from the engine room, the three boilers of a 
section are connected by means of 910. pipes to а 14in. header which 
crosses the boiler room, and is increased to l7in. where the Qin. 
pipes from the other three boilers of the section join. From 
this point the 17in. header passes through the wall between the 
boiler and engine room, and enters the pipe areas where it 
branches into two 14in. lines which drop below the engine-room 
floor and turn with large bends and enter steam separators, 
from which a 14ір. pipe leads up to the throttle valve at the 
bottom of the high-pressure cylinder. In addition to this direct 
connection between the engine units and the boilers, three 12in. 
headers have been provided, which are run throughout the length 
of the building. At the point where the 17in. header divides into 
the two 14in. lines leading to the engine, a manifold is provided to 
which the three 12in. headers previously mentioned are connected 
and to which also is connected, by means of a by-pass, the 17in. 
header from the six boilers. With this arrangement it is possible to 
serve any engine unit from any group of boilers, and thus the chances 
of interruption to the service are rendered as remote as possible. 
The disposition of the piping is shown in detail in Figs. 4 and 5. 
The entire main steam piping is of extra heavy wrought iron with 
loose flanges of forged steel; no expansion joints of any kind have 
been provided in the steam lines, expansion being taken care of by 
means of long-radius bends. Valves are introduced in such a way 
as to provide for easy and positive operation, and quick closing 
valves have been used wherever necessary. The valves for control- 
ling the operation of the manifold, and also the lines to the engines 
have their stems extended through the wall of the pipe area, and are 
arranged to be operated from a gallery above the engine room floor. 


The main engines are twin compound, and are rated at 7,500 н.р. 


each. The high-pressure cylinders are 42in. in diameter and the 
Poppet valves are fitted 


low-pressure 86in., the stroke being 60in. 


— 


on the tops of the high-pressure cylinders, and the low-pressure · 


cylinders are provided with Corliss valves. Тһе speed of the engines 


ing | tate cleaning. The present installation includes two oil filtering 
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Fig. 6.—CowNraioL SWITCHBOARD., 


tanks at the easterly end of the power house, but the com. 
pleted plant contemplates the addition of two extra filtering tanks 
at the westerly end of the structure. Each low-pressure cylinder 1s 
connected by a short length of 30in. pipe to an Alberger 
barometric condenser. These condensers are carried оп a struc- 
tural-steel support on the front of the engine, The circulating 
water enters at one side of the condenser through a 1din.. pipe. 
and, after being divided by means of a spray plate, is brought into 
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contact with the exhaust steam in the main body of the condenser. 
The discharge is carried by means of a tail pipe to a hot well in the 
basement, from which it is led to a discharge tunnel which empties 
into the river. Condensing water is obtained directly from the river 
through a second tunnel built under the discharge tunnel. 


The circulating pump for the condenser draws the water through 
a 24in. suction pipe and delivers it through an 18in. pipe, which 
branches into two 14in. pipes, each of which leads to one condenser 
of a unit. . All the pumps, as previously stated, are located in the 
areaway under the piping, and are so arranged as to be capable of 
being controlled from the engine-room floor. All are steam driven, 
and are of the vertical cross-compound pumping engine type, with- 
out side-packed plungers. Their foundations are upon the basement 
floor level, and the steam cylinders extend above the engine-room 
floor; the starting valves and control of speed is, therefore, entirely 
under the supervision of the engineer. Each pump has a normal 
capacity of 10,000,000 gallons of water per day, so that the total 

umping capacity of all the pumps is 120,000,000 gallons per day. 
Whi e the head against which these pumps will be required to work, 
when assisted by the vacuum in the condenser, is much less than 
the total lift from low-tide water to the entrance into the con- 
densing chambers, they are so designed as to be ready to deliver the 
full quantity the full height if for any reason the assistance of the 
vacuum should be lost or not available at times of starting up A 
temporary overload can but reduce the vacuum only for a short 
time, and the fluctuations of the tide, or even a complete loss of 
vacuum cannot interfere with the constant supply of water, the 
governor simply admitting to the cylinders the proper amount of 
steam to do the work. The high-pressure steam cylinders are l^in. 
in diameter and the low-pressure are 20in.; the two double-acting 
water plungers are each 20in. in diameter, and the stroke is 80in. 
for all. The water ends are composition fitted for salt water, and 
have valve decks and plungers entirely of that materia]. 

The dry vacuum pumps are of the vertical form, and each is 
located alongside of the corresponding circulating pump. The steam 
cylinders also project above the engine-room floor. The vacuum 
cylinder is immediately below the steam cylinder, and has a valve 
that is mechanically operated by an eccentric on the shaft. These 
pumps are of the close-clearance type, and, while controlled by a 
governor, can be changed in speed while running to any determined 
rate. From each atmospheric exhaust valve, which is directly 
connected to the condensing chamber at each low pressure cylinder, 
is run downward a 80in. riveted-steel exhaust pipe. At a point just 
under the engine-room floor the exhaust pipe is carried horizontally 
around the engine foundations, the two from each pair of engines 
uniting in a 40in. riser to the roof. This riser is between the pair 
of engines and back of the high-pressure cylinder, thus passing 
through the so-cslled pipe area, where it also receives exhaust steam 
from the pump auxiliaries. At the roof the 40in. riser is run into a 
. 48in. standpipe. This is capped with an exhaust head, the top of 
which is 85ft. above the roof. 

The two condensers of a unit are connected by means of a 10in. 
equalising pipe, and from each condenser a bin. pipe leads to one 
8in. pipe which connects to the dry-vacuum pump for the unit. 

One section of the present plant is equipped with four 1,250kw. 
Westinghouse-Parsons turbines, which are directly-connected to 
generators, three of the turbines being at present in place. They 
run condensing at а speed of 1,200 revs. per min. and the genera- 
tors, which are of the Westinghouse Company's manufacture, are 
equipped with six poles and furnish three-phase current at 60 ~ per 
second and 11,000 volts. The turbine is guaranteed to operate satis- 
factorily with steam superheated to 450°Е. The economy guaranteed 
. with a steam pressure of 175lb. per square inch and 27in. vacuum 

is as follows :—Fult load of 1.250kw., 15:71. of steam per electrical 
horse-power-hour; three quarter load, 9374kw., 16°6lb. per elec. 
trical horse-power-hour; half load, 625kw , 18:8lb.; and quarter 
load, 312}kw., 28:21b. When operating with a pressure in the 
exhaust pipe of 27in. vacuum, and with steam at the throttle 
superheated 75^F. above the temperature of saturated stoam at that 
pressure, the guaranteed steam consumption is as follows: — Full 
load 1,250kw., 13°8lb. per electrical horse - power - hour; threc-quarter 
load, 487 kW, 14:61b,; half load, 625kw., 16°2lb.; and quarter 
load, 8124kw., 20:8lb. . The output of these turbo-generator 
units is to be used exclusively for the purpose of lighting the sub- 
way, power-house and stations on the system. In addition to the 
turbine units in this section there are five exciter sets, two of them 
consisting of 600 н.р. compound engines, directly connected to con- 
tinuous-current generators, the remaining three sets being motor- 
driven and having a capacity of 800kw. each. Each engine unit is 
supplied with its own condenser equipment, consisting of two 
barometie condensing chambers, each attached as closely as possible 
to its respective low-pressure cylinder. For each engine also is 
provided a vertical circulating pump along with & vacuum pump 
and, for the sake of flexibility, the pumps are cross-connected with 
those of other engines and can be used interchangeably. The con- 
densing equipment was supplied by the Alberger Condenser 
Company. 


The main generators are of the revolving-field flywheel type, and 
are mounted on the engine shaft. The weight of the revolving field is 
about 885, 000lb., which gives a fl y wheel fect of about 350,0001Ь. at a 
radius of gyration of 11ft. They have a capacity of 5,000kw. each 
and generate three-phase current at 11,000 volts, 25 cycles per second. 
The fields consist of 40 poles and rotate at a speed of 75 revs. per min. 
They were built by the Westinghouse Company, and are 42ft. in 
height; the diameter of the revolving part is 82ft., its weight 
882,0001Ь., and the aggregate weight of the machine 889,000lb. 
The design of the engine-dynamo unit eliminates the auxiliary fly- 
wheel, the weight and dimensions of the revolving alternating field 
being such with reference to the turning moment of the engine as 
to secure close uniformity of rotation. The hub of the revolving 
field is of cast steel, and the rim is carried, not by the usual spokes, 


but by two wedges of rolled steel. The angular velocity of the revol- 


ving field is remarkably uniform. This result is due primarily to 
the fact that the turning movement of the four.cylinder engine is 
far more uniform than is the case, for example, with an ordinary 
two-cylinder engine. The large flywheel capacity of the rotating 
element of the machine also contributes materially to secure unifor- 
mity of rotation. It is so arranged that the field magnets constitute 
the periphery of the revolving field, the poles and rim of the 
field being built up by steel plates, which are dovetailed to the 
driving spider. The heavy steel end plates are bolted together, 
the laminations breaking joints in the middle of the pole. Field 
coils are secured by copper wedges, which are subjected to shear- , 
ing strains only. In the body of the poles, at intervals of 
approximately 8in., ventilating spaces are provided, these spaces 
registering with corresponding air ducts in the external armature. 
The field winding consists of copper strap on edge, one layer deep, 
with fibrous material cemented in place between turns, the edges 
of the strap being exposed. The armature is stationary and exterior 
to the field. It consists of & laminated ring with slots on its 
inner surface and supported by a massive external cast-iron frame. 
It comprises seven segments, the topmost segment being in the 
form of a small keystone. This may be removed readily, affording 
access to any coil field, which, in this way, may be easily removed 
and replaced. The armature winding consists of U-shaped copper 
bars in partially-closed slots. There are four bars per slot and 
three slots per phase per pole. The bars in any slot may be 
removed from the armature without removing the frame. Exciting 
current at 250 volts is employed, and five 250kw. machines for 
such work and for motor current are provided, driven by engines 
of 400 н.р., supplemented by a Chloride storage battery of 
8,000-ampere capacity for one hour, supplied by the Electric Storage 
Battery Co. The entire electrical system of the plant, including 
the feeders to the various sub-stations, is controlled from an 
operating table (Fig. 6), which is located in a gallery built above 
the engine-room floor on the north side of the building. The bus-bar 
system, which runs almost the entire length of the building, and the 
circuit-breakers and switches are all placed under the switchboard 
gallery and away from the operating portion of the engine room. 
Part of the electrical equipment is at the level of the engine-room 
floor and a part below, between the basement and engine room. 
The switches are of the oil-break type, built in closed brick com- 
partments,and are operated by motors controlled from the operating 
table in the switchboard gallery. The motors which drive the three 
exciter generators are furnished with current from step-down trans- 
formers which reduce the tension from 11,000 to 4,000 volts, at 
which pressure current is furnished to the motors. 

The power house is provided with the following travelling cranes :— 
For the operating room one 60-ton electric travelling crane and one 
80-ton electric travelling crane. For the area over the oil switches 
one 10-ton hand-operated crane. For the centre aisle of the boiler 
room, one 10-ton hand-operated crane. The span of both of the 
electric cranes is 74ft. 4in. and both cranes operate over the entire 
length of the structure. The 60-ton crane has two trolleys, each 
with a lifting capacity, for regular load, of 50 tons. Each trolley 
is also provided with an auxiliary hoist of 10 tons capacity. 
From the power house, underground cables are led through con. 
duits to the nine sub-stations, eight of which are in New York and 
one in Brooklyn. The present equipment of each sub-station con- 
sists of from four to six rotary converters of 1,500kw. each. Current 
from the power house is stepped down from 11,000 volts by means 
of 550kw. transformers to 400 volts, at which pressure it is supplied 
to the alternating-current side of the rotaries. On the continuous- 
current side the current is fed to the line leading to the third rail at a 
pressure of 625 volts. In addition to the rotaries, there is in each sub- 
station an exciter set, consisting of а 100 н.р. or 150 н.р. motor 
directly connected to a continuous-current generator which furnishes 
exciting current. The motors of these sets also take their current 
from the transformers at a tension of 400 volts. Each sub-station 
is also provided with a 45 H.P. motor-generator set, the generator of 
which furnishes single-phase current for operating the signal and 
switching system. The ultimate capacity of this plant will be 
more than 130,000 H.P., thus making 1t the largest power plant of 
its kind in the world. 

(Го be continued.) 
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THE LEAD YOLTAMETEB.* 


BY ANSON G. BETTS AND DR. EDWARD F. KERN. 


The voltameters which are employed for measuring the amount 
of electricity passing through an electric circuit are the silver volta. 
meter, the copper voltameter and the oxy-hydrogen or detonating 
gas voltameter. These are named in the order of their scientific 
importance. The uniform results obtained in the electrolysis of 
a concentrated neutral solution of silver nitrate have lead to the 
adoption of the silver voltameter as the standard instrument for 
measuring electric currents (Carhart's University Physics," р. 260). 
"It is not employed for currents much larger than 1 ampere, 
because of the high cost of the material used for constructing the 
apparatus." For larger currents the copper voltameter is emploved. 

The results obtained by the use of the copper voltameter are not 
so uniform as those obtained by the silver voltameter, because the 
electrochemical equivalent of copper is so small, and also because 
the weight of copper deposited is a function of the temperature and 
of the current density at the cathode. But for ordinary current 
measurements, the copper voltameter is employed, as it has bcen 
found that with current densities of 1:5 to 14 ampcres per square 
foot of cathode exposure, the results are fairly accurate, enough so 
for ordinary experimental purposes, and, besides, it is an inexpen- 
sive apparatus. 

“ The high equivalent weight of silver and the fact that a very 
considerable quantity of metal is precipitated by comparatively 
feeble electric currents reduces the error of weighing the deposit 
to а minimum. The disadvantage which must be recognised in 
using the silver voltameter is that the silver is greatly inclined to 
separate as crystals, which are loosely attached to the cathode ; con- 
sequently, strong currents cannot be sent through the apparatus for 
any length of tune without the possibility of some of the deposited 
silver becoming detached. The electrolyte recommended is a 
moderately concentrated neutral solution of silver nitrate, about 15 
to 20 grammes of pure silver nitrate in 100 cubic em. solution. The 
anode is & bar of pure silver, wrapped with muslin or filter paper, 
and the cathode is either a sheet of silver or a platinum dish " 
(Oettel's Electrochemical Experiments," p. 38). Prof. Barker 
wrote that ‘‘ it is evident that the results obtained by using a volta- 
meter for measuring eleciric currents will be the more accurate in 
proportion as the electro-chemical equivalent of the ion employed 
is higher." In most precise voltametric work, therefore, the silver 
voltameter is preferred, since the chemical equivalent weight of 
silver is 107°93. Asa precaution he recommends that “ the strength 
of current which is allowed to pass through the apparatus should 
not exceed 5 milliamperes per square centimetre cathode surface 
(about 5 amperes per square foot) (Barker's Physics," p. 745). In 
practice, however, a current density of 9 amperes per square foot 
cathode exposure is employed by the Westinghouse Electric Co. 
for calibrating electrical measuring instruments. 

Modifications of the silver voltameter have been described by 
Farup (Zeitschrift fiir Electrochemie, August 14, 1902) and by T. W. 
Richards, who found that with the ordinary type of silver volta- 
meter the results obtained were not quite satisfactory. Richards 
pointed out that the main trouble arises from the formation of 
complex ions at the anode, and which, when transported to the 
cathode, deposits too much silver. This he prevented by using a 
fine-grained porous cup for the anode compartment. In the Physical 
Review of June, 1904, K. E. Guthe describes a series of experiments 
which he made in order to compare the different forms of silver 
voltameters. He found that the usual form of silver voltameter 
is not a very reliable instrument for measuring quantities of elec. 
tricity, but that the Richards porous cup voltameter is the most 
satisfactory form for the purpose" (Electrochemical Industry, 
Vol. II., p. 288). 

Judging from the results obtained by these able experimenters 
and by several others, the inaccuracies resulting from using the 
silver voltameter are very small, and for general p ses need not 
be considered. ‘ The variation of the electrochemical equivalent of 
silver is from 0:011156, obtained by Mascart, to 0:011195, obtained 
by Pellat and Leduc. G. Van Dijk and J. Kunst found the mean 
value of 24 experiments to be 00111818, which the authors believe 
to be accurate to within one part in 10,000" (Electrochemical 
Industry, Vol. II., p. 117). 

It is not the intention of the authors of this Paper to try to replace 
the silver voltameter by the lead voltameter, but to describe the lead 
voltameter and show wherein it possesses features which might be 
a means of its replacing the copper voltameter for technical pur- 
poses, such as calibrating electrical instruments and for comparison 
of electro-efficiency of electrochemical methods. 

A glance at a table of electro-equivalent weights of the metals 
will show that the metals which are deposited as solid metal on the 
cathode, and which possess high electro-equivalent weights, arc 


* Paper read before Bection C of the International Electrical Congress 
of St. Louis. Slightly abridged. 


silver (107°98), lead (103:46) and mercury (100:00). The first two 
metals, on acconnt of forming hard solid cathode deposits, are well 
suited for voltameters. 

Tur Lean Vor TAMETER. 


We are not aware that lend has ever been eimploved as a volta. 
meter for measuring electric currents by anvone except ourselves. 
Previous to the invention of the Betts process of refining lead 
alloys, the erystalline non-adherent deposit which forms on the 
cathode in the ordinary solutions was not suited for voltametric 
measurements. One of the claims of the Betts’ patent is the for. 
mation of a smooth, dense, coherent, solid deposit of lead on the 
cathode іп an acid solution of lead thiosilicate, which contains an 
organic reducing agent, such as gelatine, glue or pyrogallol, &e. 
This solution has been used constantly for over two veurs in the 
refinery at Trail, British Columbia. It is an inexpensive solution, 
easily prepared and easily maintamed. It conducts the current 
well, is non-volatile and is stable under electrolysis, which properties 
make it a suitable electrolyte for à voltameter. It also possesses the 
property that under ordinary conditions, when a soluble anode is 
used, no lead peroxide is formed, because the electrical potential 
required is so low, being in the proximity of (18. volt for con- 
centrated solutions and about (040 volt for very dilute solutions, 
when using a current density of 10 to 15 amperes per square foot. 

Several months ago the lead voltmeter was compared by one 
of us with the copper voltameter, and the results were such that the 
lead voltameter has since been. einploved in our laboratory for 
measuring current efficiencies of electrochemical experiments. 

The results given in this Paper are those obtained by comparing 
the lead voltameter with the silver voltameter. 

Esperimental Furt. -The lead electrolyte was prepared. by 
treating ordinary white quartz with comunere al. hydrotluorie. acid 
(30 per cent. acid) forming а solution of. hydro-tluo silice: acid 
(HI., Sil, ). ‘Heating the solution of hvdrotluorie ас caused more 
rapid solution of the quartz. White lead (basic lead carbonate) was 
added to the solution in the required quantity. It dissolved d 
and completely with effervescence, and any hydrothiorte acid which 
did not react with the silica formed an insoluble precipitate of lead 
fluoride which was filtered off. Lead tluosilicate is a very soluble 
salt. It dissolves in about 28 per cent. of its weight of water at 
20 C. The crystalline salt has the composition Pbsil,.411.0. 

The solution was diluted so as to contain 17 granines of PbSIE, 
and 7 grammes of free Н,” in 100 cubic ein, solution. After adding 
1 gramme of gelatine (dissolved in hot water) to 2.000 cubic em. of 
solution, the electrolyte was rendered absolutely pure, in respect to 
metals which can deposit with lead, by electrolysing for several 
days, using electrodes of refined lead. ‘The anodes were wrapped 
with two thicknesses of clean linen, so a5 to prevent the impurities 
from dropping off and floating in the electrolyte. The small 
amount of soluble impurities in the electrolyte was due princi- 
pally to the impurities in the white lead used for making 
the solution. The electrolysis was continued for four days at 
temperatures between 17°C. and 57 C., using a current density at 
the electrodes of 10 to 12 amperes per square foot. А small amount 
of “anode sludge " remained behind, and in order to prevent it 
from being oxidised by the atmosphere and subsequently going 
into solution, melted vaseline was poured on the surface of the 
electrolyte. The deposit which forined on the cathode was smooth, 
dense and non-crystalline. 

After purifying the electrolyte, about 800 grammes of absolutely 
pure lead was made by electrolysis, using ordinary refined. lead, 
wrapped with clean linen, for the anodes. The retined lead which 
was deposited on the cathode was further refined by reversing 
the current and re-depositing it on new cathodes. The solution was 
protected from the atmosphere by a covering of melted vaseline, 
The purified lead was melted, cast into a thin plate and then rolled 
into sheets about . in. to hin. thick. The sheets were eut into 
strips of suitable size and used as anodes for the lead voltameter, 
No residue was left on dissolving the purified anodes by electrolysis. 

The silver voltameter, which was used as the standard for com. 
parison, was а glass beaker containing 500 симе em. of a 15 per 
cent. concentrated neutral solution of silver nitrate. The anodes 
were four rods of re-puritied silver, žin. wide by fin. thick, and an 
average length of 4in., giving a total active surface exposure of 
12 sq. in. (one side and two edges). The anodes were loosely 
wrapped with three thicknesses of clean linen, serving the double 
purpose of a porous compartment and to prevent any particles of 
silver from dropping off. The cathode was a sheet of platinum, 
having an exposure of Jin. by 33in., or a total exposure, both sides, 
equal to 21 sq. in. The electrolyte at start and at finish of the 
experiinents was neutral to fresh litmus paper. | 

The lead electrolyte used for the first series of experiments cons 
tained 13! per cent. of lead fluosilicate (У л and 64 per cent. 
of free hydro-fluo-silieic acid (H. Si F.). It was prepared by diluting 
the purified electrolyte and then precipitating the excess of lead by 
pure sulphuric acid. The anodes were strips of the purified lead. 
Two glass beakers, each containing 500 cubic em. of the electrolyte, 
served as voltameters. (The action of the electrolyte on glass is 
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Table I.—Lead Electrolyte contained 13:5 per cent. PbSiFg and 6:5 per cent. free H.SiF,. 


A. B. | C. | р. E | F. 6. | Н. I. J. K. I. | м. 
© зэ n • о . d . fee — — 0) ы чч "PP G E B Ni : “ы 
32 8 8 7 8 88 FE 8 3 8 PERETI 8.32 8 х= 38.232 48 8 88 5 Remarks on the lead voltameters. 
АТНА E e e 
8 3 as PAR 8 8 5 Ss а AZLA SEG g og 38 52848. 88 ES 8 Sge” 
5 8 S8 O Бо a mu m- 3828 8 88 "i39 C * 
l| 14 5:8958 A5 6221 5:6910 | 0:36 | 036 | 16:0 16:0 | 0:9765 | 0:9715 | – 0:512 102-90 | One anode and copper cathode. 
2 E NS B5:6396, 5:7002 .. 0:14 8-0 9:0 ке 0 9745 | - 0:205 103:24 | Two anodes and lead cathode.* 
3| 14 5°7863 | A5:5246| 5:5970 | 0:36 | 0-14 75 86 | 09583 | 0:9547 | -0°375 | 103-04 | Two anodes and copper cathode. 
4 m: P B5:5450| 5:5840 - 0:36 | 15:0 15:0 Ке 0:9582 | – 0:010 103-43 | Oneanode and lead cathode.* 
5 2 7:8408 | AT-5108| 7:5758 | 0:36 | 0:36 | 16:0 16:0 | 09740 | 0:9734 | -0-062 | 108-39 | One anode and lead cathode. 
DT. na deus B7:.5168| 75871] .. 0:15 8:5 9:0 82 0:9741 | +0-010 | 108-47 | Two anodes and lead cathode.* 
7| 2 | 76253 | A7-3191| 7:3693 | 0:37 | 0:837 | 150 | 15-0 | 09472 | 0-9485 | +0°137 | 103-59 One anode and lead cathodc. 
8 a on BT7T:3221, 7:3855 | .. 015 7:5 8:5 sig 0:9489 | + 0:168 103:62 | Two anodes and lead cathode.* 
9| 1j 6:2287 | A5:9600| 6:0404 | 0:46 | 0-16 8:0 9:0 | 10316 | 10299 | -0165 | 103-27 | Two anodes and copper cathode. 
10 i B5 9605 60561] .. 0:15 8:0 9-0 T 1:0300 | - 0:156 | 103:28 | Two anodes and lead cathode.* 
11]| 4 16:6804 |А15`9996 16-0720 | 0-47 | 0:14 80 9:0 | 1:0360 | 1:0368 | + 0:077 103°52 | Two anodes and copper cathode. 
I2. | x ..  |B16:0014|16:0816 | .. 0:14 8:0 9:0 T 1:0869 | 0:087 | 103:54 | Two anodes and lead cathode." 
13 | 14 | 6:8652| A6:5815| 6:6421| 0-48 | 0-27 | 270 | 10-0 | 11370 | 1:1373 +0°027 | 103-47 | Two anodes and lead cathode. 
14 | .. s B6:5812, 6:6429 | .. 0:27 | 270 | 10:0 T 1:1372 | + 0:018 103-46 | Two anodes and lead cathodet 
15| 1j 9:3253 | A8:9390| 90217 | 064 | 0:37 | 870 ]|140 | 1:5444 | 1:5447 | +0019 | 103-46 | Two anodes and lead cathode. 
16 s i D8:9419| 9 0114 НА 0:36 | 37:0 14:0 m 1:5451 | -- 0:015 103-49 | Two anodes and lead cathode.t 
17 2 6:8566 | 6:5695| 06445 | 0-42 | 0-14 | 10:0 8:0 | 0:8518 | 0:8514 | - 0047 103:41 | Two anodes and platinum cathode.* 
18| 2 | 6:8754 | 65877) 67097 | 0'43 | 0-14 | 10-0 8:0 | 0:8541 | 0:8538 | — 0:035 103-41 | Twoanodes and platinum cathode.* 
Table II.— Lead Electrolyte contained 8-5 per cent. PbSiF, and 25 per cent. free HaSi Fs. 
19 2 9:0470 | A8:6678 $7618 0-45 | 0:32 9-0 100, 1:1238 11233 0 044 | 10341 | Two anodes and copper cathode. 
20 a $us B8:6663 87326  .. 0:31 9-0 10:0 Ss | 11232 -0:053 103-39 | Two anodes and lead cathode.* 
21 | 3 13:4113 |A12-:8607 12-9875 0:50 | 0:28 9:0 100 1:1107 | 11112 , 4 0:014 , 103:49 | Two anodes and copper cathode. 
22 | .. ..  |B12:8558 12:9343 .. 0:27 9:0 100°... 1:1107 ; 0:000 | 103:46 | Two anodes and lead cathode.* 
23 2 7-2780 | A6-9716 7:0313 0:40 0 42 220 8:0 0:9041 | 0:9035 — 0-066 | 103-89 | Two anodes and lead cathode. 
21| .. T B6:9755 70272 .. 0-41 | 220 8:0 | Е 0:9041 0000 103-44 | Two anodes and lead cathode.$ 
25 3 17:27833! 46-9695 7-0353 0:30 0-38! 145 5˙4 0°6024 | 0:6022 — 0:033 | 103:41 | Two anodes and lead cathode. 
26 | .. .. 1 B6-9698 7:0468  .. . 038| 145 Te 0-6022 ! -0-033 | 103-42 | Two anodes and lead cathode.* 
27 2 6:5278 | 6:2550 63494 041 024 100 | ко 0 8109 0-8107 |—0-024 103-42 | Two anodes and platinum cathode.“ 
28 | 2 6 4864 62168 62939 0-42 0:24 | 10-0 80 05055 | 0:8057 —0 012 103:44 | Two anodes and platinum cathode.* 


* Smooth, dense deposit. 


t Smooth, dense deposits, except on lower corners. 


t Deposit formed very rough and warty on the edges. | 


§ Deposit was rough on edges. 


small and the solution in а short time loses its originally small 
solvent action on glass. It may be kept in glass bottles.) The two 
lead voltameters were connected in series with tho silver volta- 
meter, and for convenience of approximately determining the current, 
an ammeter was also placed in the circuit. 

The electrochemical equivalents of silver and lead which werc 
used are those given by Carl Hering in the Electrochemical Industry, 
Vol. L, p. 170: Silver — 0:001118 grammes per coulonib, and 
lead — 0:0010717 grammes per coulomb. Compared with the atomic 
weight of oxygen = 16:00, the atomic weight of silver — 107-98, 
and that of lead = 206-92. which gives the electro-equivalent weight 
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in the lead voltameter A in experiments Nos. 1, 2, 5, 6, 11 and 12. 
It was suspended below the surface of the electrolyte by a thin strip 
of sheet copper jin. wide. It was found that there is no action of 
the electrolyte on the copper so long as it is the cathode and a 
current is passing. The deposit of lead which formed on it was 
just as smooth and as densc as that which formed on a strip of lead. 
This indicates that the copper was not dissolved, which might be 
expected, as copper stands so much lower than lead in E.M.F. 
series. Coppér, however, is dissolved by an acid solution of lead 
fluosilicate when the solution containing a piece of metallic copper 
is allowed to stand exposed to the atmosphere. The only advantage 


of lead = 103:46. These values give 4:025 grammes of silver and | which the copper cathode possessed is that a much thinner strip of 


3°858 grammes of lead per ampere-hour. The value for silver is that 


metal was used, thereby decreasing the weight, which, when using 


which was adopted by the International Electrical Congress of ! a delicate balance, was an advantage. 


Chicago, 1898. 
All the electrodes, except the silver anodes, were attached to a 
strip of hard wood by means of binding posts. This arrangemont 


trolytes at the same instant, and also being removed and instantly 
submerged into beakers of distilled water (free from chlorides) which 
were placed directly back of the voltmeters. The cathodes were 
at once detached from the strip, rinsed with distilled water, then 
with alcohol, allowed to drain, and then carefully dried over a low 
Bunsen flame. They were placed in a desiccator over sulphuric 
acid, and as soon as cooled were weighed. The lead anodes were 
washed, dried and weighed in the same manner. 


| 


allowed of all the electrodes being placed in their respective elec- | 


In all the experiments, except voltameter A, experiments Nos. 1, 
2, 3 and 4, two anodes and one cathode were used. This arrange- 
ment was found to be the most satisfactory. | 

The cathodes used for experiments Nos. 7, 8, 18 and 14 were 


strips of thin shect lead, size lin. by Zin., giving a surface exposure 


| per square foot. 


Voltameter A in experiments Nos. 1, 3 and 4 and voltameter B 


in experiment No. 2 contained one anode and one cathode, one side 
of each exposed to electrolytic action. "The size of each electrode 
was 241п. by 4jin.; the surface exposed to electrolytic action was 
9 sq. in. The distance between electrodes was lin. 


In all the other experiments, two anodes and one cathode were | 


used. The size of the anodes was 2}in. by 4jin.; the surface 
exposed to electrolytic action was 16 sq. in. The distance between 
electrodes was lin. 

The cathodes used in voltameter D in experiments Nos. 1 and 2, 
and both voltameters in experiments Nos. 8 and 4, were strips of 
lead, size 2}in. by 44in. They were suspended in the electrolyte so 
that the active surface exposure on one side was 2hin. by Bzin., or 
8i sq. in. At the surface of the solution, where tho lead was 
exposed to atmospheric action, it was slightly etched. In the other 
experiments, Nos. 5 to 8 and Nos. ll to 14, the cathodes were 
exactly Зђір. long, and were suspended tin. below the surface of the 
electrolyte by a thin strip of metal about Jin. wide. 
ment prevented the cathodes from being etched at the surface of 
the electrolyte, where oxidising action of the atmosphere takes place. 

A thin sheet of copper, size 2hin. by 83$in., was used as cathode 


16. 
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(both sides) of 6 sq. in., or a current density of 15 to 37 amperes 
They were suspended below the surface of the 
electrolyte by a thin strip of lead hin. wide. The anodes for these 
experiments were strips of the purified lead, size 2}in. by 3lin., 
giving a surface exposure of 16 sq. in. 

In experiment No. 8, when a current density of 37 amperes per 
square foot of cathode exposure was run, the deposit was dense and 
smooth, except on the edges, where it precipitated as small warty 
formation. These lumps, however, were sufficiently coherent so as 


not to be detached during washing, drying and weighing the cathode. 


When a current of 30 amperes per square foot of cathode ex- 
posure is passed through the stronger electrolyte, a smooth, dense 
non-crystalline deposit formed. A current density of 27 amperes 
per square foot was used in experiment No. 7, and the deposit was 
perfectly smooth and dense; only at the two lower corners was 


there any inclination to roughness. 


An electrolyte containing 8} per cent. of lead fluosilicate and 
2$ per cent. of free hydro-fluo-silieic acid (6 per cent. Sil; and 5 per 
cent. lead) was used for experiments Nos. 11, 12, 13, 14, 15 and 
In all these experiments, except No. 13, the deposit on the 
cathode was smooth, dense and non-crystalline. In experiment 
No. 13, when a current density of 22 amperes per square foot of 
cathode exposure was used, the deposit was smooth and dense, 
except on the edges, where it had a rough warty formation. This 


This arrange- | shows that the more dilute the electrolyte, the less is the upper 


limit of eurrent density. | 
Platinum cylinders, 2in. high and бі. cireumference, were used 
as cathodes in the silver voltameter, and in the lead voltameter in 
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experiments Nos. 9, 10, 15 and 16. The cylinders were flattened, 
forming a cathode measuring 3in. by 2in., or a surface exposure of 
12 sq. in. The current in both the silver and the lead volta- 
meter for these experiments was about 10 amperes per square foot. 

All the deposits of lead formed in all the experiments, except 
Nos. 8 and 13, were smooth, dense, coherent and non-crystalline. 
The deposits were not dissolved from the cathodes, but were formed 
one on top of the other. 

It might be mentioned that the reason for being so particular 
about purifying the electrolyte previous to the experiments, and 
for using such pure lead for the anodes, was so as to be certain 
that any variation in the results would not be due to the impurities. 
Ordinarily, such care need not be exercised in securing such pure 
lead for the anodes. A good quality of refined lead is sufficiently 
pure for general purposes. 


Conclustons.—The better form of voltameter is one with two 
anodes and one cathode. Suspend the cathode between the two 
anodes and below the surface of the electrolyte by means of a thin 
narrow strip of metal or wire, 80 as to prevent the action of the 
atmosphere on the lead at the surface of the electrolyte. This 
action may also be retarded by using an electrolyte which is less acid 
than that used in the experiments. Even with an almost neutral 
solution of lead fluosilicate its conductivity would be sufficiently 
high for a voltameter. 

The deposit which forms, even with high current-densities (20 to 
25 amperes per square foot of cathode exposure in a fairly strong 
electrolyte), is perfectly smooth, dense and non-crystalline so long as 
the electrolyte contains about one part gelatine by weight in 2,000 
to 4,000 parts of solution. With age and by use the gelatine 
slowly loses its reducing property. The appearance of the deposit 
indicates when more gelatine is needed, so that as long as the deposit 
forms smooth and non-crystalline none need be added. The gelatine 
is added by dissolving a small quantity in hot water and adding it 
directly to the electrolyte. The moment it is added the crystallisa- 
tion of the lead is prevented. 

A glance at the tables shows that the current-density used within 
fairly great limits in the lead voltameter does not affect the results. 
In experiment No. 8 a current-density of 37 amperes per square 
foot was employed, and the results obtained agreed as closely with 
the silver voltameter as when lower-current densities were used. 
The limit of the current-density seems to be controlled by the 
strength of the electrolyte and by its circulation. The more dilute 
the solution the less is the limit of current-density which can be 
used This is shown by the deposits which formed in experiments 
Nos. 7, 8, 18 and 14. 

The lead voltameter is well adopted for obtaining electrochemical 
efficiencies of experiments which require long duration. 

Of great importance is the fact that while an acid copper sulphate 
solution in contact with copper electrodes contains varying quan- 
tities of cupreous sulphate, lead exists in the solütions only as 
divalent ion. On this circumstance is founded our belief that the 
lead voltameter, properly used, will be found of extreme accuracy. 

One advantage of lead over silver is its cheapness, so that with 
a small outlay a lead voltameter of any size may be constructed. 

From an electrochemical point of view the lead voltameter also 
has an advantage over the silver voltameter in that lead stands very 
high in the E. M. F. series, so that the impurities which are ordinarily 
contained in refined lead will remain as “sludge” on the anode, 
whereas the purest silver is required for the construction of a silver 
voltameter. 

The table shows that the lead voltameter compares very favour- 
ably with the silver voltameter, as the results are within sufficient 
limit of accuracy for most voltametric work. In the majority of 
the measurements the electro-equivalent weights of the lead are 
almost theoretical. According to the most recent tables, the atomic 
weight of lead is 206°92, which makes the electro-equivalent weight 
of lead equal to 103:46. These values in the table were obtained by 
the simple proportion: (Weight of deposited silver): (Weight of 
deposited lead) = 107:98 : x. 

The difference in the amounts of lead dissolved from the anodes 
and deposited at the cathodes show that oxidation of lead took 
piace to & serious extent, particularly when the solution had not had 

ead electrodes recently immersed in it. 

For accurate work we recommend passing a current of pure 
carbon dioxide through the oxygen-free clectrolyte in a covered 
receptacle. We do not think any further precautions will be neces- 
saryin washing and drying than we haveused. It will be desirable 
to use fresh polished cathodes of lead or copper each time rather 
than re-deposit metal on cathodes which have already been used. 
Should any oxidation of lead during drying take place with the 
formation of lead oxide, for example, the error caused by dipping 
such oxidised metal into the acid solution would be increased to 
18 times (or the atomic weight of lead 207 divided by that of 
ока 16), the error caused by the simple oxidation. 

This Paper is far from complete. More work needs to be done 
in order to develop the possibilities of the lead voltameter, and to 
find out whether or not it is an accurate instrument. 


USE OF ELECTRICITY IN FACTORIES AND 
WORKSHOPS. 


The Home Office has sent out the following circular and 
draft regulations :— 


Sin: I am directed by the Secretary of State to tranemit to you the 
enclosed draft of Regulations which he proposes to make, in pursuance of 
sec. 79 of the Factory and Workshop Act, 1901, for the use of electricity in 
factories and cther places under that uct. For some yeere past certain 
requirements, directed to securiog the safety of the public, have been 
imposed by the Board of Trade in all instances where undertakers have 
sought powers to supply customers with electricity at exceeding 
250 volts, and such supplies are now given to eome thousands of factories 
under those cooditions. Instances, however, have been brought to the 
notice of the Secretary of State in which failure to observe the conditions 
laid down by the Board has resulted io serious, and sometimes fatal, acci- 
dente to employed in places under the Factory Act, and he has 
considered it to be desirable to give to certain of the requirements of the 
Board the force of regulations under sec. 79 of the Factory Act, as a 
provisional measure pendiog the issue of a more complete code. The effect 
will be to make the occupier or consumer responsil.le for theic observance. 

The present draft du rer are based upon the requirements of the 
Board, without any addition except by way of relaxation. Тову will 
apply, however, not only to works now subject to those requirements, but 

во to the use of electricity generated on the premites or taken from an 
outside source not under Board of Trade control. The dangers in both 
cases are tbe same. The intended regulations are provisional only, and 
cover only part of the ground which will eventually have to be dealt with. 
They do not contain all the precautions which the Secretary of State is 
advised may be necessary, nor do they apply at all to the generation or 
transformation of electricity. 

In accordance with the requirem nes of the Factory Act, the regulations 
are now published in draft, and are subject to further consideration. Any 
objections of substance, made by employers, work people or other persons 
affected, will be carefully considered by the Secretary of State, and will, if 
necessary, be the subject of full enquiry made by a competent person 
appointed by him. In that event, the owners, occupiers, employers, work- 
people and all others concerned will be entitled to a full hearing at the 
enquiry, and the report of the person bolding it will be considered by the 
Secretary of State before the regulations are made. 

If, therefore, any person desires the Regulations to be further considered, 
he should lodge objection in accordance with sec. 80 of the Factory Act, 
and in pursuance of that section the Secretary of State gives the following 
notice :— 

That he proposes to make regulations dealing with the use of electricity 
in factories aud other places to which the Factory Act applies, in accordance 
with the enclosed draft, copies of which may be obtained on application to 
the Factory Deportment, Home Office, London, or at the local ottioes of the 
Inspectors of Factories ; and that any objectiuns with respect to the draft 
regulations by or on behalf of any person affected sda i must be sent to 
the Secretary of State within 40 days from this date. Every such objec- 
tion must be in writing, snd must state (4) the draft regulations, or 
portions of draft regulations, oljected to; (5) the specitic grounds of 
objection ; and (c) tbe omissions, additions or modifications asked for. 

(Signed) M. D. CHALMERS. 


DRArr REGULATIONS FOR THE оза OF ELECTRICITY IN FACTORIES AND 
OTHER PLACES UNDER THE Factory AND WonksHor Аст, 1901. 

Whereas the generation, transformation, and use of eleetricity ia elec- 
trical stations and in any factory, workshop, dock, wharf, quay, warehouse 
or otber place to which sec. 79 of the Factory and Workehop Act, 1901, is 
applied by that act has been certified in pursuance of the said sec. 79 to 
be dangerous :— 

I hereby in pursuance of the powers conferred upon me by that act 
maks the following regulations, and direct that they shall apply to all 
pla- e, named above, other than electrical stations, in respect of the distri- 
bution and use of electricity where the normal working pressure is greater 
than 250 volta and less than 650 volta between any two conductors : — 

1. All wires in connection with the supply shall, where practicable, be 
completely enclosed in strong metal casing, and where this is not practicable 
they shall be во arranged that there shall be no danger of any shock or of fire. 

2. All main and branch circuits shall be protected by switches aud by 
fuses or other automatic cut-outs. 

3. The supply to every motor or arc lamp shall be controlled by means 
of an efficient switch, so place | as to be easily handled by the person in 
charge of the motor or arc lighting, and connected so that b; its means 
all pressure can be cut off from the motor or arc lamp and from any 1egu- 
lating switch resistance or other device in connection therewith : provided, 
however, that where the arc lamps ave connected ia series across the outer 
conductors of a three-wire system, aud the pressure cannot exceed 250 volts 
from earth, it shall be sufficient if one such switch be provided for each 
series of arc lamps. 

4. All switches and cut-outs shall beso enclosed and protected or be in 
such positions or of such construction that there shall be no danger of 
any shock being obtained in the ordinary handling thereof, or of any fire 
being caused by their normal or aonormal action. 

5. All metal holders for incandescent lamps, the frames of all motors, 
aud the metal casings of all wires, switcher, fuses and cut-outs, shall be 
efficiently connected with earth. 

6. Where the electricity ін derived from а public supply the following 
conditions shall be observed :—- 

(a) A suitable safety fuse or other automatic cut-out shall be inserted 
in each service line, as close as possible to the point of entry into the 
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premises, and contained within a suitable locked or sealed receptacle of 
fire-proof construction, except in cases where the service line is protected 
by fuses in a street box, but no fuse or cut-out shall be inserted in the 
intermediate conductor of a three-wire system. 

(b All service lines and apparatus shall be highly insulated and 
thoroughly protected against injury t» the insulation and against access of 
moisture, and any metal forming part of the electric circuit shall not, 
unless efficiently connectel with earth, be exposed so that it can be 
touched. All electric conductors shall be so fixed and protected as to be 
free from risk of electrical discharge to any adjacent metallic substance. 

Provided that in regard to service lines and apparatus under the sole 
control of a person other than the occupier of the premises tow hich thesupply 
is given it в be a sufficient compliance with regulation 6 on the part of 
such occupier if he obtains from such person in the montb of January in 
each year a certificate that the regulation is fully observed in regard to the 
said service lines and apparatus. Such certificate shall be produced at any 
time when required by H.M. Inspectors of Factories. 

These regulations shall come into force on the 1st day of January, 1905. 

Home Office, Whitehall, 1904. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Wireless Telegraphy.—J. Zenneck discusses recent theoretical 
work in wireless telegraphy with a view to the practical 
application of its results. The difficulty of obtaining an 
agreement between the theoretical and actual frequencies of a 
transmitter lies in the unavoidable presence of wire ropes near 
the antenna, a diffieulty which is increased tenfold on board 
men-of-war. But though it may be impracticable to calculate 
the frequency, the resonance method devised by Bjerknes 
enables us to measure it with ease and rapidity. As regards 
the merits of multiple antenns, the author remarks that a 
multiple antenna has the same effect upon the wave-length as 
a single antenna of increased thickness, but without as much 
increase of weight. For equal lengths, the capacity of a 
multiple antenna is greater than that of a single antenna. 
Besides, the ratio of energy radiated to energy supplied is 
greater, so that multiple antenne have a greater efficiency. 
The primary circuit of the Tesla transformer should have a high 
capacity and low inductance. It is best to let the primary 
circuit consist of a single turn of wire or several turns in 
parallel. The author differs from Drude as to the degree of 
coupling giving a maximum amplitude. Drude puts it at 0:6, 
but the author has obtained a maximum at 0°18, being a 
much looser connection. As regards the primary spark 
potential, the author shows that the maximum 9 in 
the secondary system rapidly increases with the primary 
E. M. F. up to a sparking distance of about 4cm. In cases 
where the damping factor is to be determined, the method of 
Bjerknes has teen found to work well. It is advisable to 
vary, not the inductance, but the capacity of the resonating 
circuit, and to measure the current by means of a bolometer 
affected by iuduction. The method yields the damping of the 
primary and sccondary systems and the frequency of one 
system, when the frequency of the other is known, with 
sufficient accuracy. 

(J. ZENNECK, Physikalische Zeitschrift, October 1, 1904.] 


Jiadio-activity and Life.—J. J. Taudin Chabot makes some 
striking speculations on certain analogies shown by the phe- 
nomena of radio-activity with ebullition on the one hand and 
with the decompositions accompanying, say, the life of albumen, 
on the other. The atoms of radio-active substances are in a 
state of unstable equilibrium. Some of them, every now and 
then, pass abruptly into the next stute. The passage amounts 
to an explosion although it differs from ordinary explosions in 
not necessarily tending to the simultaneous explosion of all 
the other atoms around. A somewhat similar phenomenon is 
presented by a boiling liquid, where certain portions of the 
gasified liquid suddenly burst out from the interior, producing 
vortices in the liquid and taking portions away with them in 
the form of spray. The vortices would correspond to the 
y-rays, the gas and the spray to the 8-гауз and a-rays respec- 
tively. Some striking analogies to the behaviour of the 
emanations and the rare gases such as argon and helium 
are offered by nitrogen, which is a constituent of nearly 
every explosive substance. Among the compounds of 
nitrogen, cyanogen, CN, deserves special consideration on 


account of its importance in the decomposition of albumen. All 
the nitrogenous compounds resulting from the decomposition 
of albumen contain cyanogen. This has a high internal energy, 
and is therefore extremely unstable. Pfliiger believes it to 
be a constituent of all living matter, and calls cyanic acid a 
“semi-living” molecule. The presence of oxygen increases 
the instability of the cyanogen compounds, so that, as in the 
case of the emanations, the least impulse suffices to make the 
living molecule “explode” and produce carbonic acid, as 
radium produces helium. The transformation of albumen 
under the influence of oxygen takes place according to an 
exponential law, as does the decay of radio-activity. Like the 
radio-active substances, albumen has a limited and predeter- 
mined life. The phenomena of life would thus become in 
principle identical with those of radio-activity, and an equally 
necessary result of known causes, but of a much wider scope 
in nature. 
(J. J. Taupin CnaBor, Physikalische Zeitschrift, October 1, 1904.) 


N-rays.—E. Salvioni gives an account of a laborious series 
of experiments made for the purpose of testing Blondlot's 
N-ray observations. Asa general result, he is of opinion that 
there is some objective reality of the phenomena mixed up with 
a number of subjective elements. e is driven to this con- 
clusion by the extreme clearness with which he observed a few 
of the appearances, such as the effect upon a line of calcium 
sulphide, and the maxima and minima from which Blondlot 
deduced the wave-length of the rays. On the other hand, he 
has failed in obtaining positive results by any of Blondlot's 
“objective methods,” and has found that physiological and 
psychological elements have a considerable influence. Both 
he and his assistants worked themselves into a state in which 
a bewildering variety of luminosities appeared to them, but 
found that a few months' rest left them in a state less fit than 
ever to obtain positive results. The author points out that the 
phenomena, especially on the medical side, show a suspicious 
resemblance to “animal magnetism,” though such resemblance 
should, of course, not prejudice truly impartial investigators. 

(E. Ѕагутомі, Nuovo Cimento, August, 1904.) 


Radio- activ Has from Crude Petroleum.—E. F. Burton has 
obtained a highly radio-active gas from petroleum obtained 
from a well in Petrolia, Ontario, where it occurs in the car- 
boniferous limestone, although it probably has its origin in the 
underlying Trenton formation. Air was passed through the 
heated oil, and then in succession through concentrated sul- 
phuric acid, a flask surrounded by ice, phosphoric pentoxide 
and glass wool. It was finally pumped into a cylindrical 
vessel of galvanised iron, containing an exploring rod con- 
nected to an electrometer. The cylinder was maintained at a 
potential of 168 volts by a battery of small storage cells, 
and the conductivity of the gas which it contained was 
determined by measuring the saturation current to the 
exploring electrode. On first introducing into the cylinder 
the air which had passed through the oil, the conductivity 
jumped up from 16:5 to 92 scale divisions per minute. 
Its conductivity steadily increased, after the cylinder was 
closed, for about three hours, when it reached a maximum 
value, after which it edi decreased approximately in a 
geometrical progression with the time. This would mean, 
according to Rutherford's theory, that the air is charged with 
emanation, and its conductivity increases to a maximum, 
which is reached when the loss in the ionising power due to 
the decay of the emanation is just equalled by the gain con- 
tributed by the excited radio activity produced in this process 
of decay. From this time the rate of change indicated gives 
the rate of decay of the emanation. The author finds that 
the radio-active gas decays approximately according to ап 
exponential law, falling to half value in 3:125 days. It pro- 
duces an induced radio-activity whose rate of decay is such 
that it falls to half value in about 35 minutes, that being the same 
value as that obtained in the case of Cambridge tap-water. 
The author concludes that the active gas obtained from crude 
petroleum is very probably identical with radium emanation, 
but admits that there are indications of the existence of a 
radio-active substance more persistent than radium emanation. 

[E. Е. Burton, Philosophical Magazine, October, 1904 ] 
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UNDERGROUND ELECTRIC RAILWAYS. 


The subject of underground electric railways just now 
occupies а very prominent position, both in this country and 
in the United States. Possibly within three months, and cer- 
tainly within six, a service of electrically-propelled trains will 
be commenced on the much-abused Metropolitan District Rail- 
way, and in as many weeks a similar service will be running 
on the New Rapid Transit subway of New York City. The 
two articles which we publish this week permit a rough 
comparison of these two examples of engineering skill. The 
generating station which supplies the New York Rapid 
Transit subway is being equipped with reciprocating engines, 
while at Lot's-road turbo- generators are being erected. 
On the other hand, both works generate current at 11,000 
volts three-phase, and the switch gear in the two stations 
possesses many points of similarity. The permanent way in 
both cases is not situated a great distance below the surface, 
like our “tubes,” but while the New York line runs in a 
shallow subway, most of the constructional work of which 
is of stecl, the London “underground” is chiefly in brick 
tunnels at a slightly greater depth. 

When the New York scheme was first proposed there was 
considerable discussion as to the form which the railway should 
ultimately take, the plans for tube and subway construction 
being considered at great length. However, the latter was 
eventually chosen, chiefly because it was thought that it would 
tend towards greater expedition in travelling. Lifts were held 
to be a great obstacle, and there is much truth in the conten- 
tion that they cause considerable loss of time. Moreover, the 
carrying capacity of the line is more or less limited. by the 
carrying capacity of the lifts, and as New York is a city that is 
growing at a very rapid rate it was thought to be a difficult 
matter to provide the necessary lift capacity. In the deeper 
stations moving stairways, or “escalators,” have been installed. 
That New York City is not built upon * London clay " may 
also have been a reason for the non-adoption of the Greathead 
tube system. On the line itself four tracks have been laid, the 
two in the centre being for express trains and those on the 
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outside for slow trains. In a future issue we hope to publish 
more details of this railway, especially with regard to the 
permanent way and sub-stations. Concerning the London 
scheme, there is not the slightest doubt that the change will be 
welcomed by the thousands whose unpleasant duty it now is to 
spend a certain proportion of each day in an atmosphere that 
defies description. In the words of Mr. YERKES, who presided 
at the company’s second ordinary general meeting held on 
Tuesday, “ 16 would shortly become a pleasure to ride in the 
Metropolitan District Railway carriages instead of a pain, as it 
was at the present time.” There is thus a certain amount 
of consolation for passengers in the knowledge that the 
company sympathises with them, and is really doing something 
to improve matters. 

Now, although this conversion from steam to electric trac- 
tion promises a revolution in travelling conditions, and although 
it will probably be an excellent thing for the shareholders, 
there must be a feeling of regret that the scheme has not been 
carried out by Englishmen with English capital. American 
engineers have been responsible for the design of the station 
and the installation of the plant; a considerable portion of 
this plant is American, and the whole affair has been 
financed through American channels. Naturally, the public 
will not trouble itself about these matters so long as it gets 
increased travelling facilities, but the matter is hardly so 
satisfactory from the engineering point of view, especially 
when it is remembered that the pioneer electric under- 
ground railway, the City and South London, was entirely a 
product of British engineers and manufacturers. The single 
station at Lot’s-road will supply no fewer than four London 
underground railways, three of which are constructed on the 
deep-level tube principle, and one surface line from Hampstead 
to Edgware. This will ensure a splendid load-factor, and 
since all the lines will be controlled by the same company 
ideal working conditions should be ensured. Thus it will 
be possible to effect additional economies over and above 
those which ordinarily attend the change from steam to 
electricity. 

At the meeting referred to above, a shareholder asked 
whether any comparison could be made between the Mersey 
Railway and the “electrified ” District Railway, the former 
not having been so successful as might be desired ; but Mr. 
YERKES replied to the effect that there could be no fair com- 
parison between the two undertakings. In justice to his 
shareholders, we think that Mr. YERKES might have amplified 
his statement, for the two lines have a very similar history. 
Both have been unsuccessful, from a financial point of view, as 
steam-driven lines; both waited far too long to adopt electrical 
equipment, gradually driving their long-suffering passengers 
away as the atmosphere in their tunnels got fouler and 
fouler; and last, but not least, both will have to pay their 
dividends on a far greater amount of capital than would 
have been expended on a modern line built initially for 
electric traction. Still, while not replying to the share- 
holder's question directly, Mr. YERKES discreetly called 
attention to an article in The Times of Tuesday, which dealt 
with the relative costs of steam and electric traction on the 
Manhattan Elevated Railway of New York. This railway, 
having about 40 miles of line, was gradually converted 
between the years 1901 and 1904, the former being the last 
year of entire operation by steam, and the latter the first year 
of electrical working. The figures put forward are certainly 
very striking, and we trust that they may be taken as 
indicative of the future of the District Railway. Since the 
adoption of electricity on the Manhattan Railway the total 


working costs have fallen from 11:977 cents per car-mile in 
1901 to 9:468 cents per car-mile in 1904, a reduction of about 
24 cents in two years. But this is only one result; the 
number of passengers carried on the same track-mileage 
increased from 248,587,022 to 286,634,195 in the same period. 
This brought the gross earnings up from $12,208,337 to 
$14,187,685, leaving a net increase of earnings for the year of 
$1,594,090. If these figures may be accepted as a criterion, 
then it would appear that the star of the District Railway is 
very much in the ascendant, and that there is a new period of 
prosperity in store for an undertaking which has rendered 
excellent service in the past but has been compelled to 
movo forward with the great wave of progress. The inertia 
has, without doubt, been considerable, but it has eventually 
been overcome by force of publie opinion, backed up by the 
Board of Trade and Parliament, the final “push” being 
administered by an American “ Railroad King.” 


OBITUARY. 


— n 


DESMOND G. FITZGERALD. 


It is with sincere regret that we announce the death, on the 
9th inst., of Mr. Desmond G. FitzGerald, at Clare, Suffolk, 
where, owing to declining health, he had gone to live after a 
long and busy life in the metropolis. Mr. FitzGerald inherited 
his literary ability, his father having filled important editorial 
and assistant-editorial positions in London daily journalism. 
After commencing his career at the War Office, where he held 
several appointments, Mr. Desmond G. FitzGerald gradually 
drifted into literary work, and took an early interest in scien- 
tific matters generally, and in electrical research work in par- 
ticular. Early in 1861 it was decided to publish a weekly 
journal devoted to electrical subjects, and towards the end of that 
year The Electrician (first series) was founded, and was chiefly 
devoted to questions relating to telegraphy and electrical science. 
In the founding of this рое journal, Mr. FitzGerald was 
assisted by the late Mr. F. C. Webb and other colleagues as 
enthusiastic as himself; and although the publication of The 
Electrician had to be discontinued for a time, subsequent events 
have proved that Mr. FitzGerald’s enterprise was not a 
mistaken one. During the period between the cessation of the 
first series of The Electrician and the inauguration of the 
present series, Mr. FitzGerald contributed largely to the more 
or less ephemeral publications which were issued from time to 
time dealing with electrical matters, and he ultimately took 
over the editorship of the Electric Telegraph Review. Soon after 
the beginning of 1878, when Mr. Julius Beer, who was then 
proprietor of the Observer, decided to re-establish The Electrician, 
Mr. FitzGerald became connected with the editorial staff of 
the paper, and for some years contributed largely to its 
columns. On the establishment of the School of Submarine 
Telegraphy at Hanover-square, Mr. FitzGerald was appointed 
director of the science classes, and continued to occupy this 
position for a long period. Electrochemistry, and in particular 
the electrical storage battery, was always a branch of electrical 
work in which Mr. FitzGerald was deeply interested, and amongst 
his other literary work his book entitled **The Lead Storage 
Battery,” had a considerable sale, and is now out of print. We 
write with a full appreciation of Mr. FitzGerald’s many excel- 
lent qualities. He was a very reserved man, and few of the 
younger electrical workers ot the present day are acquainted 
with him even by name, as it is now some years since he took 
an active part in commercial matters. Those of us who knew 
him in the prime of life fully appreciated his many gifts, not 
the least of which was his unswerving friendship and geniality. 
Death has taken from us many of those associated with Mr. 
FitzGerald in the early days of The Electrician ; but there are 
still some left who retain pleasant memories of him, and to 
whom his loss will be a cause of deep sorrow. Electrical science 
owes him a debt of gratitude. 
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CHARLES SELIM LEMSTROM. 


We learn with deep regret of the death, on October 2nd, at 
Helsingfors, of Prof. C. S. Lemström, who, after an illness of 
several weeks and an apparent return to complete convalescence, 
suffered a relapse and finally succum to an attack of 
paralysis of the heart. "When in London a few weeks ago, 
Prof. Lemström gave every appearance of being in perfect 
health, and his death was, therefore, quite unexpected here. 
Prof. Lemstróm was born at Inga, Finland, in 1838, and was, 
consequently, in his 66th year. After studying at Helsingfors 
up to 1867, he commenced his first scientific researches at 
Stockholm under Prof. Edlund, who was then making his 
famous investigations at the Academy of Science in that 
city. In 1869 Prof. Lemstróm was appointed lecturer at the 
Helsingfors University, in 1874 he took his Ph.D. degree, 
and in 1878 became professor of physics at the University. 
While engaged in the Swedish Polar Expedition of 1868 
he bated his attention to the study of the aurora, and 
continued these researches for a long шо in Lapland. 
Subsequently he was appointed to lead the International 
Finnish Polar Expedition to Sodankyla and Kultala from 1882 
to 1884. During his travels in the Polar regions he was much 
impressed by the fact that plants there, if they had resisted the 
disastrous effects of night frosts, subsequently showed a degree 
of development surpassing that of plants in more southern 
regions where the climatic conditions are more propitious. 
Deeming that this might possibly be due to the same electrical 
discharges which are made apparent by the aurora, he entered 
upon a long series of researches on the influence of electricity 
upon plant growth. He inaugurated experiments not only in 
his own country but also in other parts of Europe, the more 
recent ones being carried out in England at the Durham 
College of Science. Prof. Lemstrém recorded the results of his 
investigations and researches in Electricity in Agriculture 
and Horticulture," a review of which appeared in our columns 
last August. We hope that research in this direction will be 
continued by other workers. Perhaps the next generation may 
find that they owe to Prof. Lemstróm more than we can now 
appreciate for his pioneer work in this direction. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 6 per cent. for abroad or for foreign books, 


— — 


The Electric Furnace. By Henri Moissaw. Translated by A. T. Dr 
MouiLPiE&p,. (London: Edward Arnold.) 1904. 10s. 6d. 

Moissan’s work is known to all students of his subject. It 
is classic in every sense. The French issue of 1897 contains 
all but a very little of what is now put forth. There is good 
reason to regret that so long a time should have passed before 
an English translation was published, and there is still more 
reason to repine at the quality of the translation now issued. 
Slavishly literal, ruining the spirit and often ignoring the 
sense, it is a travesty not a translation. We take a page at 
random. On p. 170 of the original work we have : 

Ce n'est pas sans une certaine apprehension que nous avons executé 
pour la premiére fois, cette experience ; je m'étais demande s'il ne se 
produirait pas d’explosion au moment où l'on placerait dans l'eau un 
creuset rempli de fer liquide, porté à la temperature de 3,0000. En 
réalité, grace à la caléfaction, l'experience est sans danger. Nous avons 
pu préparer 250 à 300 culots de fer ainsi refroidis brusquement, et nous 
n'avons jamais eu d'accident. Avec d'autres métaux, et en particulier 
le bismuth, il n'en a pas toujours été ainsi. 

The translation is as follows : — 

Not without a certain apprehension did we carry out this experiment 
for the first time. I wondered whether an explosion might not take place 
at the moment of placing in water a crucible full of molten iron at a 
temperature of 3,000°C. As a matter of fact, the experiment 18 quite 
safe, thanks to the calefaction. We have prepared from 250 to 300 ingots 
of iron, suddenly cooled in this way, without accident, This has not 
always been the case with other metals, especially with bismuth. 

Possibly this is sense, but it is certainly not English. To 
avoid any appearance of prejudice, we venture to translate the 
passage ourselves. 

The experiment involved & certain amount of risk; it was possible 
that an explosion might occur when a crucible full of iron at a tempe- 
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rature of 3,000°C. was plunged into water. As a matter of fact, nothing 
of the kind happens, because the transmission of heat to the water is 
gradual. Some 250 to 300 ingots were cooled in this way without acci- 
dent. Other metals, notably bismuth, are more diflicult to deal with. 

There is undoubtedly a gain in space and, we think, in 
clarity. The phrase “grace à la caléfaction” presents a little 
difficulty, but it is certainly not properly rendered by ‘thanks 
to the calefaction." To the indolent reader all this may seem 
jejune enough; to his faithful slave, the reviewor, it is very 
real. Here is a great work. It should be worthily translated 
— not word by word and line by line, but with appreciation of 
its sense and with an easy working knowledge of the two 
tongues. 

Having disposed of the translation, we may come to the 
pleasanter task of commending the original unreservedly. All 
chemists know M. Moissan as a master ; every electrochemist 
recognises him as a pioneer on one side of their work. His 
researches are set forth with the precision and lucidity of a 
learned and cultivated Frenchman. It is a delight to read 
what he has written, be it understood in his own graceful 
tongue. For the benefit of those who have not studied his 
work when it appeared we may be permitted to indicate its 
chief heads. By the ail of his own form of electric furnace, 
the device of which is in itself a considerable achievement, 
M. Moissan has been able to volatilise or reduce almost all 
known metals and oxides ; he has succeeded in preparing a 
great number of novel products characteristically stable at 
colossal temperatures ; he has, in short, added a new chapter to 
chemistry. It is needless to be specially concerned in electro- 
chemistry ; every chemist who is interested in his science and 
in the arts which arise from it, must master the principles 
which govern reactions at the temperature of the arc. For 
this purpose we suggest application to the original, even though 
French may not be facile. 


Leçons sur L'Electricité Ву Eric Gran. 
(Paris: Gauthier-Villars.) 1904. 12fr. 

Some parts of this text-book have been thoroughly revised 
and re-cast in the present edition, and it remains one of the 
best, if not the best, book of its nature published on the Con- 
tinent. The present volume deals with electrical theory and 
also with the design of electric generators, other practical 
applications being left to the second volume. This separation of 
theory and practical application is, perhape, wider than will be 
appreciated by some students, as the electrical engineering 
student is probably taken as far as he will ever want 
to go in general electrical theory before the various chapters 
on practice are commenced. It must not be forgotten, s 
ever, that the volume is intended to serve as a text-book for 
students who are at the same time following a lecture and 
laboratory course of training, and that, therefore, as a book of 
reference for them a thoroughly systematic arrangement will 
probably be more useful than one representing more nearly 
the actual order of their studies. 


Vol. I. 7th edition. 
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ROTARY CONVERTERS AND MOTOR-GENERATOR 
BETS.* 


BY WM. C. L. EGLIN. 
(Delegate of Association of Edison Illuminating Companies.) 


In the distributing systems of the electric supply companies in 
the United States, the demand for low.tension direct-current 
service is usually of the first importance. The distribution is 
underground, by means of three-wire network, and fed from 
sub-stations located near the load centres; the sub-stations being 
connected by means of high-tension alternating-current feeders 
from the main generating station, which is located where the best 
facilities are available for economical operation. The sub-stations 
are usually provided with a storage battery, and in some cases with 
an auxiliary steam equipment, which is used in the event of 
emergency or for extraordinary loads during the winter months. In 
most cases, however, where auxiliary steam apparatus is used, it 
forms part of an old generating station which has been changed toa 
sub- station. The percentage of the total load converted for direct cur- 
rent varies widely in different localities, and in the larger supply com- 
panies it varies from 30 to 100 per cent. Some of the leading 


* Paper read before Section E of the International Electrical Congress 
of St. Louis. Slightly abridged. 


THE ELECTRICIAN, OCTOBER 21, 1904. 


23 


companies also supply power to the sub-stations of street railway 
companies, and thers have a 500-volt power circuit, although most 
of the direct current is supplied on three-wire 280-volt systems. In 
all cases the percentage of the total load converted from alternating 
current to direct current is large, so that an effective, reliable and 
efficient means of transforming alternating current to direct cur- 
rent is essential. The three methods available for this purpose are 
rotary converters, motor-generator sets and rectifiers, the first two 
only of which are available at present for transforming large currents. 


Rotary Converters.—In most of the larger rotary converters 
using three-phase currents, the phases are split so as to use six 
phases on the rotary converter, and in that way increase the 
capacity of the machine. The efficiency of the rotary converter is 
higher than the direct-current generator, for the reason that part of 
the current passes directly through the windings. The rotary con- 
verter may be either shunt wound or compound wound. The 
rotary may be started from either end, preferably from the direct- 
current side. 

A method which has been used on large rotary converters is the 
starting motor, using an alternating-current motor of the induction 
type to bring the machine up to synchronous speed. When only 
one rotary converter is in use, and direct current is not available 
for starting, and the rotary is therefore started from the alternat- 
ing-current side, care must be exercised to test the polarity, as it is 
very probable it may be reversed. This can usually be rectified by 
opening the switch on the alternating-current side, allowing the 
machine to slip a pole 

The rotary converter meets all of the commercial conditions 
demanded of it, and is capable of delivering current on the direct- 
current side from 110 to 600 volts. It can be operated on varying 
frequencies from 25 to 60 cycles successfully. Rotary converters 
operate better at the low frequencies for reasons which will be 
discussed later. 

In the early introduction of rotary converters difficulties were 
met which were principally due to hunting, usually caused by 
variations in the angular velocity of the generator. This caused a 
swing action of the revolving part of the rotary converter, which 
generally increased unless some means were provided to dampen 
this effect. The effect of hunting causes excessive sparking of the 
brushes, and when hunting becomes excessive the machine will 
flash over at the commutator and short circuit the direct-current 
side of the machine; and unless safety devices are provided 
the machine is liable to be destroyed. The difficulty of hunt- 
ing has been overcome by the addition of bridges between the 
poles of the machine. The design of these bridges was capable 
of being varied so as to increase the dampening effect required. 
The first form was a copper bridge placed between the poles, 
but it. was found that additional dampening effect was required. 
The poles were then undercut and copper bridges were extended 
under the pole tips. The most powerful form consisted of a 
copper bridge imbedded in the pole face. The addition of 
bridges usually reduced the efficiency of the machine, rarely, 
however, exceeding 1 to 14 per cent. The proper remedy for 
hunting is naturally the removing of the cause by obtaining a 
uniform rotation of the generator, which can be accomplished by 
the combination of an effective governor and the necessary fly- 
wheel effect on the engine. Hunting does not seem to take place 
when the generators are driven by either steam or water turbines. 
A number of rotary converters have failed owing to the killing of 
the field, due either to the circuit being open or to the effect upon 
the field caused by disturbances on the alternating-current side, 
thus allowing the machine to exceed its normal speed, or, in other 
words, run away. These failures have required the installation of 
auxiliary apparatus and of safety devices, which are usually 
installed as follows :— 

A circuit breaker on the direct-current side arranged to trip with 
excessive overload, which cuts out the rotary in the event of it 
flashing over at the commutator, and speed-limiting devices to trip 
the circuit breakers on the alternating-current and direct-current 
sides. In some cases the alternating-current side of the rotary is 
provided with an overload and reverse-current circuit breaker which 
trips when the current is reversed; or, in other words, when the 
rotary is running inverted, supplying alternating current to the line 
and taking direct current from the sub station. 

There are a number of different forms of speed-limiting devices, 
both electrical and mechanical. One form of electrical device 
consists of a differential relay, one set of coils being connected to 
the alternating-current ’bus and the other set to the collector rings. 
In the event of the rotary exceeding its speed, the frequency at the 
collector rings will increase, causing an unbalance at the relay and 
tripping the circuit breakers. The mechanical devices usually con- 
sist of some governor attachments which make contact in the event 
of the shaft running above its normal speed and tripping the circuit 
breakers. Various arrangements of the field wiring so as to allow 
combination separate and self-exciting connections have been tried 
80 as to prevent errors on the part of the operators. 

The study of the rotary converter from an operating standpoint 


early indicated that the machine had a high inherent efficiency ; 
that the voltage and load could be easily regulated and the power- 
factor adjusted to suit the best operative conditions of the system ; 
and that the first cost of the outfit was comparatively low. For 
these reasons it was extensively used, especially for frequencies of 
25 cycles. | 

Motor-generator Sets.—Before the rotary converter had been 
fully developed, a number of these machines were installed on 
systems with frequencies of 60 cycles; and at this frequency the 
difficulties due to hunting were greatly increased, and in some cases 
satisfactory operation could not be obtained. This led to the intro- 
duction of the motor-generator sets. The first motor-generator sets 
were installed so as to obtain the most reliable equipment irrespec- 
tive of the cost or efficiency. These equipments consisted of a low- 
voltage multiphase induction motor, direct connected to either one 
or two direct-current generators mounted upon a common base. 
The motors were arranged with stationary coils and squirrel-cage 
winding on the rotor, and they were similar in most respects to the 
small motors which have been used successfully for a variety of 
purposes. The generators were ofstandard design, and the motors 
were built to suit the speed of the generator, the motor being 
supplied with low-voltage current from stepdown transformers, 

The motor-generator sets can be started either from the direct or 
alternating-current side, by using the generator as a motor and 
placing a variable resistance in the armature circuit similar to the 
method used in starting the rotary converter. When the set is 
started from the alternating-current side, some current-limiting 
device is introduced in the alternating current leading to the motor. 
It has been found of advantage in practice to synchronise the larger 
motor-generator sets so as to prevent any sudden rush of current 
when throwing the motors on the system. As the usual methods 
of synchronising are not suitable for this purpose, a disc with white 
and black stripes is attached to the shaft,and with an arc lamp con- 
nected to the alternating-current ’bus the set can be readily syn- 
chronised, and at synchronous speed the black and white stripes 
are readily visible. By the attachment of mirrors to the pillow 
blocks of the various motors, each set can readily be synchronised 
by the switchboard attendant. Bringing the machine to syn- 
chronous speeds is not essential, although it is recommended for the 
larger size units; that is to say, machines of 400kw. or larger. It 
has been found advantageous to start both generators and rotary 
converters from the direct-current side with a starting bar operated 
by hand, thus reducing the amount of current required to overcome 
the friction of rest about one-half. This is often important when 
the sub-station is heavily loaded and the current is drawn from it 
to start additional machines. It also reduces the size of the start- 
ing resistance. For example, 400kw. motor-generator sets or 
rotary converters may require from 400 to 600 amperes to start 
them from rest, providing the machines have been standing for 
some time, and thus allowed the oil to squeeze out between the 
bearing and the shaft. With the assistance of the starting bar, this 
current can be cut down to 200, and not exceeding 250 amperes at 
230 volts. 

The operation of these motor-generator sets was all that could be 
expected of them, and was satisfactory in all respects; but, on 
account of their inefficiency and high first cost, improvements were 
demanded. A very rational step was the abolishment of step-down 
transformers and the substitution of a high-tension winding for the 
low-tension on the motors, the introduction of one 250 to 800-volt 
generator instead of two 125 to 150-volt generators, and, in some 
cases, the substitution of a synchronous motor for an induction motor. 

Regulators on the alternating-current side were unnecessary—the 
voltage on direct-current generators being readily controlled by a 
rheostat on the shunt field—and the operation was simplified, 
allowing the equipment to be handled by the regular class of 
dynamo operators, this being of great importance in large systems, 
as it requires less time to train the operators. Disturbanceg on the 
alternating-current side of the system have little effect on the 
motor-generator sets, and are of such a character that they are 
easily provided for by protecting dovices. | | 

The objection to motor-generators, especially those of induction 
tvpe, is the low power-factor, which increases the losses in the 
feeders. The losses in the feeders are usually a small part of the 
total loss, so that this in many cases is not important. | 

The first cost of motor-generator sets is usually somewhat higher 
than of rotary converters, particularly in the large sizes. The actual 
difference, however, is not so great as generally supposed. The 
relative costs of the various sizes are shown in the following table: 

: Comparative Table of Costs. 


| 


Rotaries with trans- 25 cycle | 25 cycle | 60 cycle; 60 eyele | 
formers and regs. syneb. ind. synch. ind. C А 
y | &pacily. 
-=-=  - —-—-— —--' motor- motor- motor- | motor- 
25 cycle. | 60 cycle. g'nerator g nerator g'nerator g'nerator Kw. 
1 105 105 , 110 103 108, 1,000 
1 100 1:05 | 105 100 1:00 | 500 
1 | 095 100 , 095 0:95 0:95 250 to 300 
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CHARLES SELIM LEMSTROM. 


We learn with deep regret of the death, on October 2nd, at 
Helsingfors, of Prof. С. S. Lemström, who, after an illness of 
several weeks and an apparent return to iu 85 convalescence, 
suffered a relapse and finally succumbed to an attack of 
paralysis of the heart. When in London a few weeks ago, 
Prof. Lemstróm gave every appearance of being in perfect 
health, and his death was, therefore, quite unexpected here. 
Prof. Lemstróm was born at Ingà, Finland, in 1838, and was, 
consequently, in his 66th year. After studying at Helsingfors 
up to 1867, he commenced his first scientific researches at 
Stockholm under Prof. Edlund, who was then making his 
famous investigations at the Academy of Science in that 
city. In 1869 Prof. Lemström was appointed lecturer at the 
Helsingfors University, in 1874 he took his Ph.D. degree, 
and in 1878 became professor of physies at the University. 
While engaged in the Swedish Polar Expedition of 1868 
he turned his attention to the study of the aurora, and 
continued these researches for a long P ow in Lapland. 
Subsequently he was appointed to lead the International 
Finnish Polar Expedition to Sodankyla and Kultala from 1882 
to 1884. During his travels in the Polar regions he was much 
impressed by the fact that plants there, if they had resisted the 
disastrous effects of night frosts, subsequently showed a degree 
of development surpassing that of plants in more southern 
regions where the climatic conditions are more propitious. 
Deeming that this might possibly be due to the same electrical 
discharges which are made apparent by the aurora, he entered 
upon a long series of researches on the influence of electricity 
upon plant growth. He inaugurated experiments not only in 
his own country but also in other parts of Europe, the more 
recent ones being carried out in England at the Durham 
College of Science. Prof. Lemström recorded the results of his 
investigations and researches in “Electricity in Agriculture 
and Horticulture," a review of which appeared in our columns 
last August. We hope that research in this direction will be 
continued by other workers. Perhaps the next generation may 
find that they owe to Prof. Lemstróm more than we can now 
appreciate for his pioneer work in this direction. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrioian Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books. 
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The Electric Furnace. By Henri Moissan. Translated by A. T. DE 
Моџирікр. (London: Edward Arnold.) 1904. 10s. 6d. 

Moissan’s work is known to all students of his subject. It 
is classic in every sense. The French issue of 1897 contains 
all but a very little of what is now put forth. There is good 
reason to regret that so long a time should have passed before 
an English translation was published, and there is still more 
reason to repine at the quality of the translation now issued. 
Slavishly literal, ruining the spirit and often ignoring the 
sense, it is a travesty not a translation. We take a page at 
random. On p. 170 of the original work we have: 

Ce n'est pas sans une certaine appréhension que nous avons executé 
pour la premiére fois, cette experience ; je m'étais demande s'il ne se 
produirait pas d'explosion au moment ou l'on placerait dans l'eau un 
creuset rempli de fer liquide, porté à la temperature de 3,0009. En 
réalité, grace à la caléfaction, l'experience est sans danger. Nous avons 
pu préparer 250 à 300 culots de fer ainsi refroidis brusquement, et nous 
n'avons jamais eu d'accident. Avec d'autres métaux, et en particulier 
le bismuth, il n'en & pas toujours été ainsi. 

The translation is as follows : — 

Not without & certain apprehension did we carry out this experiment 
for the first time. I wondered whether an explosion might not take place 
at the moment of placing in water a crucible full of molten iron ata 
temperature of 3,000°C. Ав a matter of fact, the experiment 18 quite 
safe, thanks to the calefaction. We have prepared from 250 to 300 ingots 
of iron, suddenly cooled in this way, without accident, This has not 
always been the case with other metals, especially with bismuth. 

Possibly this is sense, but it is certainly not English. To 
avoid any appearance of prejudice, we venture to translate the 
passage ourselves. 

The experiment involved a certain amount of risk; it was possible 
that an explosion might occur when a crucible full of iron at a tempe- 


rature of 3,000°C. was plunged into water. As a matter of fact, nothing 
of the kind happens, because the transmission of heat to the water is 
gradual. Some 250 to 300 ingots were cooled in this way without acci- 
dent. Other metals, notably bismuth, are more difficult to deal with. 

There is undoubtedly a gain in space and, we think, in 
clarity. The phrase grace à la caléfaction” presents a little 
difficulty, but it is certainly not properly rendered by “thanks 
to the calefaction.” To the indolent reader all this may seem 
jejune enough; to his faithful slave, the reviewer, it is very 
real. Here is a great work. It should be worthily translated 
—not word by word and line by line, but with appreciation of 
its sense and with an easy working knowledge of the two 
tongues. 

Having disposed of the translation, we may come to the 
pleasanter task of commending the original unreservedly. All 
chemists know M. Moissan as a master ; every electrochemist 
recognises him as a pioneer on one side of their work. His 
researches are set forth with the precision and lucidity of a 
learned and cultivated Frenchman. It is a delight to read 
what he has written, be it understood in his own graceful 
tongue. For the benefit of those who have not studied his 
work when it appeared we may be permitted to indicate its 
chief heads. By the aid of his own form of electric furnace, 
the device of which is in itself a considerable achievement, 
M. Moissan has been able to volatilise or reduce almost all 
known metals and oxides; he has succeeded in preparing а 
great number of novel products characteristically stable at 
colossal temperatures ; he has, in short, added a new chapter to 
chemistry. It is needless to be specially concerned in electro- 
chemistry ; every chemist who is interested in his science and 
in the arts which arise from it, must master the pana 
which govern reactions at the temperature of the arc. For 
this purpose we suggest application to the original, even though 
French may not be facile. 


Leçons sur L'Electricité By Enric Génarp. 
(Paris: Gauthier-Villars.) 1904. 12fr. 

Some parts of this text-book have been thoroughly revised 
and re-cast in the present edition, and it remains one of the 
best, if not the best, book of its nature published on the Con- 
tinent. The present volume deals with electrical theory and 
also with the design of electric generators, other practical 
applications being left to the second volume. This separation of 
theory and practical application is, perhaps, wider than will be 
appreciated by some students, as the electrical engineering 
student is probably taken as far as he will ever want 
to go in general electrical theory before the various chapters 
on practice are commenced. It must not be forgotten, how- 
ever, that the volume is intended to serve as a text-book for 
students who are at the same time following a lecture and 
laboratory course of training, and that, therefore, as a book of 
reference for them a thoroughly systematic arrangement will 
probably be more useful than one representing more nearly 
the actual order of their studies. 


Vol. I. 7th edition. 


ROTARY CONVERTERS AND MOTOR-GENERATOR 
SETS.* 


BY WM. C. L. EGLIN. 
(Delegate of Association of Edison Illuminating Companies.) 


In the distributing systems of the electric supply companies in 
the United States, the demand for low-tension direct-current 
service is usually of the first importance. The distribution is 
underground, by means of three-wire network, and fed from 
sub-stations located near the load centres; the sub-stations being 
connected by means of high-tension alternating-current feeders 
from the main generating station, which is located where the best 
facilities are available for economical operation. The sub-stations 
are usually provided with a storage battery, and in some cases with 
an auxiliary steam equipment, which is used in the event of 
emergency or for extraordinary loads during the winter months. In 
most cases, however, where auxiliary steam apparatus is used, it 
forms part of an old generating station which has been changed to a 
sub-station. The percentage of the total load converted for direct cur- 
rent varies widely in different localities, and in the larger supply com- 
panies it varies from 80 to 100 per cent. Some of the leading 


* Paper read before Section E of the International Electrical Congress 
of St. Louis. Slightly abridged. 
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companies also supply power to the sub-stations of street railway 
companies, and ое have а 500-volt power circuit, although most 
of the direct current is supplied on three-wire 280-volt aystems. In 
all cases the percentage of the total load converted from alternating 
current to direct current is large, so that an effective, reliable and 
efficient means of transforming alternating current to direct cur- 
rent is essential. The three inethods available for this purpose are 
rotary converters, motor-generator sets and rectifiers, the first two 
only of which are available at present for transforming large currents. 


Rotary Converters.—In most of the larger rotary converters 


using three-phase currents, the phases are split во as to use six 
phases on the rotary converter, and in that way increase the 


capacity of the machine. The efficiency of the rotary converter is 
higher than the direct-current generator, for the reason that part of 
the current passes directly through the windings. The rotary con- 


verter may be either shunt wound or compound wound. The 
rotary may be started from either end, preferably from the direct. 
current side. 


A method which has been used on large rotary converters is the 
starting motor, using an alternating-current motor of the induction 
type to bring the machine up to synchronous speed. When only 
one rotary converter is in use, and direct current is not available 
for starting, and the rotary is therefore started from the alternat- 
ing-current side, care must be exercised to test the polarity, as it is 
very probable it may be reversed. This can usually be rectified by 


opening the switch on the alternating-current side, allowing the 
machine to slip a pole 


The rotary converter meets all of the commercial conditions 


demanded of it, and is capable of delivering current on the direct- 
current side from 110 to 600 volts. It can 


discussed later. 


In the early introduction of rotary converters difficulties were 


met which were principally due to hunting, usually caused by 
variations in the angular velocity of the generator. 


swing action of the revolving part of the rotary converter, which 


generally increased unless some means were provided to dampen 
this effect. The effect of hunting causes excessive sparking of the 


brushes, and when hunting becomes excessive the machine will 
flash over at the commutator and short circuit the direct-current 


side of the machine; and unless safety devices are provided 


the machine is liable to be destroyed. The difficulty of hunt. 


ing has been overcome by the addition of bridges betwoen the 
pole 


в of the machine. The design of these bridges was capable 
of being varied so as to increase the dampening effect required. 


The first form was a copper bridge placed between the poles, 


but it was found that additional dampening effect was required. 


The potas were then undercut and copper bridges were extended 
The most powerful fori consisted of a 
The addition of 


under the pole tips. 
copper bridge imbedded in the pole face. 
bridges usually reduced the efficiency of the machine, rarely, 
however, exceeding 1 to 1j per cent. The proper remedy for 


hunting is naturally the removing of the cause by obtaining a 


uniform rotation of the generator, which can be accomplished by 
the combination of an effective governor and the necessary fly- 
wheel effect on the engine. Hunting does not seem to take place 
when the generators are driven by either steam or water turbines. 


A number of rotary converters have failed owing to the killing of 


the field, due either to the circuit being open or to the effect upon 
the field caused by disturbances on the alternating-current side, 
thus allowing the machine to exceed its normal speed, or, in other 


words, run away. These failures have required the installation of 


auxiliary apparatus and of safety devices, which are usually 
installed as follows :— 

A circuit breaker on the direct-current side arranged to trip with 
excessive overload, which cuts out the rotary in the event of it 
flashing over at the commutator, and speed-limiting devices to trip 
the circuit breakers on the alternating-current and direct-current 
sides. In some cases the alternating-current side of the rotary is 
provided with an overload and reverse-current circuit breaker which 
trips when the current is reversed; or, in other words, when the 
rotary is running inverted, supplying alternating current to the line 
and taking direct current from the sub station. 

There are a number of different forms of speed-limiting devices, 
both electrical and mechanical. One form of electrical device 
consists of a differential relay, one set of coils being connected to 
the alternating-current 'bus and the other set to the collector rings. 
In the event of the rotary exceeding its speed, the frequency at the 
collector rings will increase, causing an unbalance at the relay and 
tripping the circuit breakers. The mechanical devices usually con- 
sist of some governor attachments which make contact in the event 
of the shaft running above its normal speed and tripping the circuit 
breakers. Various arrangements of the field wiring so as to allow 
combination separate and self-exciting connections have been tried 
80 as to prevent errors on the part of the operators. 

The study of the rotary converter from an operating standpoint 


operated on varying 
frequencies from 25 to 60 cycles successfully. Rotary converters 
operate better at the low frequencies for reasons which will be 


his caused a 
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early indicated that the machine had a high inherent efficiency ; 
that the voltage and load could be easily regulated and the power- 
factor adjusted to suit the best operative conditions of the system; 
and that the first cost of the outfit was i ghana low. For 
these reasons it was extensively used, especially for frequencies of 
25 cycles. 

Motor- generator Sets.—Before the rotary converter had been 
fully developed, a number of these machines were installed on 
systems with frequencies of 60 cycles; and at this frequency the 
difficulties due to hunting were greatly increased, and in some cases 
satisfactory operation could not be obtained. This led to the intro- 
duction of the motor-generator sets. The first motor-generator sets 
were installed so as to obtain the most reliable equipment irrespec- 
tive of the cost or efficiency. These equipments consisted of a low- 
voltage multiphase induction motor, direct connected to either one 
or two direct-current generators mounted upon a common base. 
The motors were arranged with stationary coils and squirrel-cage 
winding on the rotor, and they were similar in most respects to the 
small motors which have been used successfully for a variety of 
purposes. The generators were of standard design, and the motor s 
were built to suit the speed of the generator, the motor being 
supplied with low-voltage current from stepdown transformers. 

The motor-generator sets can be started either from the direct or 
alternating-current side, by using the generator as & motor and 
placing a variable resistance in the armature circuit similar to the 
method used in starting the rotary converter. When the set is 
started from the alternating-current side, some current-limiting 
device is introduced in the alternating current leading to the motor. 
It has been found of advantage in practice to synchronise the larger 
motor-generator sets во as to prevent any sudden rush of current 
when throwing the motors on the system. As the usual methods 
of synchronising are not suitable for this purpose, a disc with white 
and black stripes is attached to the shaft, and with an arc lamp con- 
nected to the alternating-current 'bus the set can be readily вуп- 
chronised, and at synchronous speed the black and white stripes 
are readily visible. By the attachment of mirrors to the pillow 
blocks of the various motors, each set can readily be synchronised 
by the switchboard attendant. Bringing the machine to syn- 
chronous speeds is not essential, although it is recommended for the 
larger size units; that is to say, machines of 400kw. or larger. It 
has been found advantageous to start both generators and rotary 
converters from the direct-current side with a starting bar operated 
by hand, thus reducing the amount of current required to overcome 
the friction of rest about one-half. This is often important when 
the sub-station is heavily loaded and the current is drawn from it 
to start additional machines. It also reduces the size of the start- 
ing resistance. For example, 400kw. motor-generator sets or 
rotary converters may require from 400 to 600 amperes to start 
them from rest, providing the machines have been standing for 
some time, and thus allowed the oil to squeeze out between the 
bearing and the shaft. With the assistance of the starting bar, this 
current can be cut down to 200, and not exceeding 250 amperes at 
280 volts. 

The operation of these motor-generator sets was all that could be 
expected of them, and was satisfactory in all respects; but, on 
account of their inefficiency and high first cost, improvements were 
demanded. A very rational step was the abolishment of step-down 
transformers and the substitution of a high-tension winding for the 
low-tension on the motors, the introduction of one 250 to 800-volt 
generator instead of two 125 to 150-volt generators, and, in some 
cases, the substitution of a synchronous motor for an induction motor. 

Regulators on the alternating-current side were unnecessary—the 
voltage on direct-current generators being readily controlled by a 
rheostat on the shunt field—and the operation was simplified, 
allowing the equipment to be handled by the regular class of 
dynamo operators, this being of great importance in large systems, 
as it requires less time to train the operators. Disturbanceg on the 
alternating-current side of the system have little effect on the 
motor-generator sets, and are of such a character that they are 
easily provided for by protecting devices. | | 

The objection to motor-generators, especially those of induction 
tvpe, is the low power-factor, which increases the losses in the 
feeders. The losses in the feeders are usually a small part of the 
total loss, so that this in many cases is not important. | 

The first cost of motor-generator sets is usually somewhat higher 
than of rotary converters, particularly in the large sizes. ‘The actual 
difference, however, is not so great as generally supposed. The 
relative costs of the various sizes are shown in the following table 


' Comparative Table of Costs. 


— — ———— 


Rotaries with trans- | 25 cycle | 25 cycle 60 cycle 60 eyele! 


formers and regs. | syneb. ind. „ ind. | Capacity. 
e- 0-7 = motor motor- motor- | motor. | 
25 cycle. | 60 cycle. g'nerator g'nerator g'nerator g’nerator Kw. 
1 105 1:05 1:10 1295 100 Б 
1 1:00 1:05 105 | | i | 
1 0:95 1:00 0-95 0:95 0:95 250 to 300 


L 
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This is based on quotations by the same manufacturer of rotary 
converters and motor-generator sets of 25 and 60 cycles, with a 
25-cycle rotary converter with transformers and regulators as a unit. 

The following table shows the efficiency of a 400kw. 60-cycle 
rotary converter and a 400kw. 60-cycle motor-generator set with 
both high and low-voltage motors. These tests were made at the 
works of the manufacturers, and show that even at high frequencies 
the rotary converter is more efficient than the motor-generator set :.— 

2-phase 16 poles 400kw., 450 revs , 230 to 300 volts rotary. 

2-phase 60 cycles, 5,000 volta primary, 210 to 160 volts secondary, static 
transformer. 


Per cent —— —— Combined efficiency 
load. at 210 volts. at 160 volts. 
100 8998 88 90°5 
. 880 ee 88:9 
50 — 84:3 —— Án 85:5 
8 tssane 73-0 е 75:3 


Motor-generator Set : 
D.C. 10 poles 400kw., 450 revs., 125 to 150 volts. 
A.C. 16 poles 560kw., 450 revs., 280 volts. 
Per cent. load. Combined efficiency at 150 volts. 
100 dd EP 82-0 
Motor. generator Set: 
D. C. 10 poles 400k w., 450 revs., 2 30 to 300 volts. 
А.С. 16 poles 560k w., 450 revs., 220 volts. 
Per cent. load. Combined efficiency at 300 volts 
100 84:9 
Motor-generator Set : 
D.C. 10 poles 400kw., 450 revs., 230 to 300 volts. 
A.C. 16 poles 560kw., 450 revs., 5,500 volts. 
Per cent. load. Combined efficiency at 300 volts. 
100. Беа 86:9 
After these machines were installed in the sub-stations, a series 
of tests were made, using the same observers and the same instru- 
ments (the instruments whicli were checked between tests), so as to 
obtain the all-day efficiencies when operating under commercial 
conditions, the rotary converters being placed in one sub-station 
and the motor-generators in another, but both supplied from the 
same generating station. It would appear from these tests there is 
no practical difference in the commercial efliciency between the 
high-voltage motor-generator set and the rotary converter, and, as 
was to be expected, the low-voltage motor-generator set was the 
most ineflicient. 


All-day Efficiencies under т Commercial Condi cial Conditions. 
| 


| Power: factor. 


Nu EM 

Type of machine. H.P. m Eff. 
| A Ph. 0 Ph. Av. 
Empty 0 | 0 , 459 | 220 
«i Ind molar Quarter | ү" € 140 | 729 | 671 | 864 | 76-7 
„ 280 | 82-1 | 83-6 | 928 | 882 
, | 1 490 | 853 | 864, 904 | 884 
uL ss d ну» | Full , 560 | 854 | 887 921 904 
Empty’ 0 | 0 3-9 | 291 165 
55 - motor, Quarter f 1 140 | 72-7 | 569 | 69-7 | 63:3 
^ Pes it н i 280 | 812 | 7T4 825! 80:0 
vores | 3 420 | 84-7 | 82:5 | 86:2 | 843 
R Fun , 560 |859 | 856 88:9 | 878 
134 | 709 | 99-2 106-0 1102-6 
zl d dos | | ' 268 772 11005 105-1 1025 
| 350 vo ТА MT 1 4021804 | 974 102 4 99-9 
R Full! 536 | 541 | 976 980 978 


Conclusions.—The type of machine to be installed in sub-stations 
depends principally upon the frequency of the system and the 
importance of reliable and continuous service. The frequency to 
be used depends upon other conditions which are outside the scope 
of this Paper. In cases where the largest percentage of the output 
of the generating station is to be transformed to low-tension direct- 
current, 25 cycle rotary converters should be installed on account 
of their higher efficiency and lower first cost. The very large 
number of these machines which are now in successful operation 
proves conclusively their reliability and effectiveness. In mixed 
systems, and where the percentage of current transformed for low- 
tension distribution is small, motor-generators are desirable. With 
higher frequency, particularly 60 cycles, it has been shown that 
motor-generators compare favourably in efficiency and are much 
more reliable and simple in their opération. 


The Late Prof. Finsen.— An appeal has been issued in Copen- 
hagen for contributions towards the cost of erecting a monument 
to the late Prof. Finsen, and also for the foundation of a fund 
to be devoted to scientific and humanitarian purposes. About 
1,400 signatures are attached to the appeal, and these include 
those of all Ministers, members of the Rigsdag, editors of all 
Danish newspapers, and many patients who had been cured by 
the late professor, 
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SOME SINGLE-PHASE RAILWAY PROBLEMS.* 


BY PAUL M. LINCOLN. 


Up to the present time practically all long-distance power trans- 
mission bas been carried on with three-phase currents on account 
of the obvious advantages due to its use. The use of single-phase 
currents, however, introduces practically no new elements into the 
transmission problem. Its effect is to simplify the arrangements 
both of the line and the translating apparatus at the ends of the 
line. On theline two conductors instead of three will be used with 
a corresponding reduction in the number of insulators. At the 
terminals one transformer will take the place of a group of three, 
and the switching apparatus is very greatly simplified. 

One apparent handicap under which the single-phase line labours 
is the apparent fact that to transmit a given amount of power a 
given distance with a given loss requires more copper single-phase 
than three-phase in the ratio of 4 to 3. If we assume that the 
voltage between the single-phase terminals is equal to that between 
any two of the three-phase terminals, this apparent fact holds. 
Under normal conditions of operation, however, this assumption 
is not fair to the single-phase line. It is evident that, so far as 
the transmission line is concerned, the true criterion of voltage 
strain is that which exists between any conductor and ground and 
not the voltage between conductors. It is further evident that 
under normal conditions ground potential will exist at the geo- 
metric centre of the electric system. For instance, ground 
potential for the single-phase line will exist at a point midway 
between the terminals as shown at (a) Fig. 1, while in the three- 
phase system it will exist at the geometric centre of the triangle as 
shown at (b). With the same terminal voltage, therefore, the insu- 
lation strain between any terminal and ground will be the greater 


in the three-phase system in the ratio of 2 to ./3. But if the ter- 
minal voltage be so adjusted that the insulation strains to ground 
be made the same, then to transmit a given amount of power a 


| 
| | 
| ) 
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given distance at a given loss will require for the single-phase line 
an amount or copper no greater than that required by the three- 
phase line. In other words, for equal insulation strains on the line 
the terminal voltage of the single-phase system may be greater than 
that of the three-phase system in the ratio of 2 to 4/3. 

It may be well to draw attention to the fact that the above obser- 
vation holds good only for the normal condition—that is, the con- 
dition that ground potential occurs at the geometrical centre of the 
system. If опе of the conductors becomes grounded an abnormal 
condition arises and the insulation strain becomes equal to the ter- 
minal voltage. Under this condition, however, the three-phase 
system suffers the disadvantage of having the insulation on two 
conductors subjected to a strain equal to terminal voltage, while in 
the single-phase system only one conductor is so subjected. 

On account of the fact that a polyphase generator is for a 
given output much lighter and cheaper than a single-phase gene- 
rator, it becomes of advantage, so far as the generating plant is 
concerned, to derive the single-phase currents necessary fer opera- 
ting a single-phase railway from polyphase generators. The saving 
in cost of generators thus effected amounts to approximately 30 
per cent. In order to secure this advantage it is necessary to use a 
switchboard and transformer equipment which is somewhat more 
complicated and expensive than would be the case with single- 
phase generators, but as a rule not sufficiently so to prevent а 
greater economy in the use of polyphase generators over single- 
phase. For this purpose the two-phase generator is in general 
preferable to the three-phase, since it is easier, generally speaking, 
to divide a given amount of single-phase load into two parts than 
into three parts. Three-phase generators can, of course, be used, 
but a balanced condition of load is obviously more difficult to secure. 

The use of single-phase current from two wires of a three-phase 
line also involves a tendency to produce disturbances in neigh- 
bouring telephone and other circuits, which is not apparent at first 


* Paper on the Transmission and Distributing Problems Peculiar to 
the Single-Phase Railway“ read before Section D of the International 
Electrical Congress of St. Louis. 
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thought. Under the normal condition of operation of a three-phase 
circuit the sum of the static potentials of the three phases is always 
zero at any and every instant of time. Thercfore, static induction 
on neighbouring wires is due only to the fact that different distances 
necessarily exist between the disturbed cirenit and each conductor 
of the three-phase circuit, and, therefore, is matter which can be 
corrected by proper transpositions. If, however, one of the three 
wires be taken away, as may be the case with a single-phase from 
a three-phase circuit, the sum of the static potentials no longer 
remains at zero, and static induction will take place on neighbouring 
circuits without the possibility of correction by any method of 
transposition. 

In other words, two conductors of a three-phase circuit will, under 
normal conditions, give rise to an amount of static induction on 
neighbouring circuits equal to about one-half that which would be 
occasioned by the three conductors under the abnormal condition 
arising when one of them becomes grounded. Therefore, if there 
is any danger of disturbing neighbouring circuits by static induction, 
it is advisable on this account to use threo distinct two-conductor 
circuits rather than the alternative of taking single-phase from the 
three conductors of a three-phase circuit. An alternative is to 
carry all three of the conductors to all points to be served. This 
often involves running three wires where two would carry the load 
simply for the purpose of obtaining the static influence due to 
this third wire. Since the static intluence is independent of the 
material of the wire and also largely independent of the size of 
the wire, this third conductor need not necessarily be as expensive 
in first cost as the other two constituting the working circuit. 

In general, therefore, the transmission problem is changed but 
little by the adoption of single-phase in the place of three-phase. 
But when we come to the problem of the distribution of alternating 
current to cars on trains along the line of a railway we find a 
material difference between this and its counterpart — the distribu- 
tion of direct current to railways. In the following discussion it is 
assumed that the general arrangement of the typical alternating- 
current railway will be practically the same that is now followed 
in the typical direct-current railway. ‘That is, the svstem will 
consist of a generating station sending out the required energy at a 
high voltage. At various points along the line this high-voltage 
energy will be transformed down to the voltage that has been 
selected as the trolley voltage and fed directly into the trollev. The 
general arrangement of the alternating and direct-current systems 
is, therefore, very similar. The main differences between the two 
svsteins arc, first, the elimination of a trolley voltage limit except 
that set by considerations of insulation and safety; and second, the 
elimination of rotary converters from the sub-stations and the 
consequent elimination for the necessity of constant attendance. 

Assuming that in any given case the trolley voltage is fixed, there 
will still remain two variables to be determined -first, the cross- 
section of the trolley copper, and sccond, the distance between 
transforming stations. These two quantities are evidently inter- 
dependent. That is, a variation in one requires, in order to render 
n given service, a variation in the other. For instance, if we increase 
the number of feeding points the cross-section of copper to convey a 
given amount of power with a given loss is decreased. 

The considerations upon which, these quantities should be deter- 
mined may evidently be classed under the following heads :— 

1. Maximum economy. 2. Voltage drop. 3. Insurance against 
accident. 4. Mechanical considerations. 5, Avoidance of undue 
multiplicity of stations. 

Ma.imum Economy.—]It is evident that à cross-section of copper 
and a distance between transforming stations should be used which 
will give the maximum economy, provided the limit as thus set 
does not fall beyond that as absolutely fixed by other considerations. 
Kelvin's law gives us a basis for the calculation of the most 
economical cross section of copper. As is well known, this 
cross-section is dependent only on the cost of power, the cost of 
conductors in place, the load-factor and the interest and deprecia- 
tion on the investment for conductors. Knowing the above factors, 
we may derive at once the density of current per unit of cross- 
section of copper which will be most economical. This current 
density per unit of cross-section is entirely independent of the dis- 
tance power is to be transmitted as well as the amount of power and 
the transmitting voltage. Once having derived the most econo. 
mical density of current per square inch, it is easy, by making 
certain other assumptions, to fix the most economical distance 
between transforming stations as well as the proper size of copper. 
The most economical distance between stations is given by the 
formula: D=0°00814 KVA, WL, in which D=distance between 
adjacent transforming station in miles, К = (ће cost of a single trans- 
forming station in dollars, V=trolley voltage, А = most economical 
current density in amperes per square inch as derived from the 
conditions mentioned above, W —average apparent kilowatts used 
per mile of road and P =price of copper in cents per pound. 

This formula is simply another method of saying that to make 
first cost a minimum the cost of the transforming stations should 
be made equal to the cost of the trolley copper. Knowing the 


values of A, D and W, the cross-section (in circular mils) of the 
trolley is, of course, fixed by the expression 6:85 x 10 DW/VA. 

To derive the above expression for distance between stations the 
assumption is made that the cost of a transforming station is 
independent of its capacity, an assumption which, of course, is not 
strictly true, but one which is not so far from the truth as appears 
at first sight. The total cost of a transforming station is made up 
of transformers, auxiliary apparatus and building. The cost of the 
building and the auxiliary apparatus will remain practically station- 
ary for large variations of capacity. The cost of the transformer 
item, of course, decreases with decreased capacity, but decrement 
in cost is not nearly so great as the decrement in capacity. 
Further, the decrement in capacity to render a given service will be 
less than the decrement in distance between stations. For when a 
car or train is opposite a given transformer station practically all of 
the energy to operate it must come from that transformer station. 
Within wide limits, too, the maximum load on any transformer 
station will be that due to a single car or train. The maximum load 
on any transformer station is, therefore, within wide limits, inde- 
pendent of its spacing, and, therefore, independent of its capacity. 
Closer spacing only limits the element time during which the load 
pulls on a transformer station, and not the element of maximum load. 
Since the capacity of a transformer station should be adjusted to the 
root mean square load and not to the average load, it follows, as 
stated above, that the decreinent of capacity in transformer stations 
is not proportional to the decrement of spacing. 

As indicated above, however, the consideration of economy should 
be allowed to fix these quantities only when they fall within the 
limits as fixed by other considerations. 


Voltage Drop.- It is, of course, essential that sufficient voltage 
exists at the car to operate it, and it is preferable that the fluctua- 
tion of voltage be within the limit of successful incandescent light- 
ing; and in the spacing of transformer stations and the choice of 
trollev wire the dictation of economy may have to be modified by 
the dictation of allowable drop. In comparing the question of 
voltage drops in an alternating-current railway line with those of & 
direct-current railway line, two marked differences obtain, one an 
advantage to the alternating system of distribution and one a dis- 
advantage. An advantage for the alternating system accrues from 
the general fact that alternating voltages are capable of being trans- 
formed with comparative ease and high efficiency. It is possible, 
therefore, to instal an apparatus on an alternating-current car 
whereby any voltage drop that occurs may be compensated for. 

On the other hand, the alternating system labours under the dis- 
advantage that inductive drops which are peculiar to the alternating 
system are added to the ohnnc drop, which is the only element to 
be considered in the direct-current system. The amount by which 
the total drop is increased by this inductive effect is dependent, of 
course, upon the size of trolley wire, its distance from its return, the 
nature of the return, the frequency and the power-factor of the load. 
The general statement may be made, however, that with 25 cycles, 
the usual height of trolley wire, the usual power-factors that will be 
met in practice, and sizes of trolley wire not exceeding No. 4—the 
total drop in the trolley line will rarely be more than the ohmic 
drop increased by 50 per cent. This figure assumes that the term 
“ohmic drop" takes into consideration the additional loss that 
alternating current causes in the return rail circuit over that caused 
by direct current. 


Insu ru nee. A second point which should be borne in mind when 
determining the size of trolley and the distance between stations, 
and which may require a moditication of these quantities as fixed 
by consideration of economy, is the possibility of the temporary 
breakdown of any transformer station. These elements should be 
so chosen that in this event operation of cars or trains past the 
disabled station may be effected from adjacent stations. This con- 
dition may fairly be considered as an abnormal one, however, and 
so long as operation under this condition still remains possible 
the questions of economy and drop may be lost sight of in that 
section where the abnormal condition exists. An arrangement of 
transformer stations which may be suggested in this connection is 
one in which a reasonable amount of spare capacity is provided by 
making each transformer station a certain percentage larger than 
necessary to take care of its normal load, and only providing a 
single transformer in a station. In case of the disablement of any 
station, its load can be taken care of by the adjacent stations until 
such time as the transformer can be replaced. 


Mechanical Considerations.—This point is sufficiently covered 
by the consideration that the trolley wire must be on the one hand 
of sufficient size to make a strong mechanical structure, and, on 
the other hand, not of so large a cross-section as to make the sup- 
porting structure unduly heavy. The size dictated by maximum 
economy must, therefore, be subject to the modification of mechanical 
fitness. 

Danger of Multiplicity of Stations.—In viewing this problem 
from the standpoint of the high-tension line, it must be borne in 
mind that that every point at which it is necessary to tap the line 
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and take power becomes a point of danger, а point where accidents 
may happen. And the higher the hig -tension voltage the more 
difficult and expensive it becomes to take power from the line, and 
the greater becomes the liability of danger. This point becomes a 
good reason for reducing the number of transformer stations to a 
minimum. 

It may be easily gathered from the above discussion that there is 


no golden rule for the determination of the spacing and capacity of 


transformer stations or the size of the conductor. It is, like most 
other engineering problems, a matter of compromise between various 
elements, some of which point in one direction and some in the 
other, and a matter which must be determined by engineering 
judgment rather than by any inflexible law. 
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THE CONDUCTION OF ELECTRICITY IN MERCURY 
VAPOUR.” 
BY A. P. WILLS. 


When а current of electricity is made to pass through a tube 
containing mercury vapour it may, or may not, encounter a large 
resistance at or near the junction of the vapour with the negative 
electrode. If an induction coil or a static machine be employed as 
a source of current supply, this large resistance invariably exists. 
But under certain conditions it disappears almost completely ; in 
fact, it may so far disappear that, instead of & resistance of 
thousands of ohms, one of less than 1 ohm may obtain. Under 
such conditions, the current-carrying capacity of a tube may become 
enormous. In some cases a current of over 100 amperes has been 
passed through a tube containing mercury vapour. 

The discussion in the present Paper is chiefly concerned with the 
experimental investigation of the eonducting properties of the 
so-called “ positive column." Before going into & detailed discus- 
sion of this matter, some general phenomena to be observed in & 
tube carrying large currents will be noticed. 


General Phenomena.—Fig. 1 represents a tube exhausted save 
for mercury vapour. The positive electrode a is oi iron, although by 
slightly varying the construction of the tube a positive electrode of 
liquid mercury might be used. In fact, any metal may be used as 
a positive electrode with good results, provided it does not undergo 
physical or chemical change under the conditions of use. The 
negative electrode b always consists of liquid mercury, because this 
material, although easily vaporised, soon condenses and falls to the 
bottom of the tube, thus becoming again part of the electrode ; and 
this action has no deleterious effect upon the walls of the tube. 
Furthermore, it has been shown that electricity passes from а gas 
to a metal much more readily when the latter is easily capable of 

‘disintegration of some sort. When the tube is operating normally, 
there is about the anode a region extending to c which is practically 
non-luminous. Аё с the luminous column begins and ends at d. At 
d there ів а narrow dark space, then а narrow luminous section, 
and following this & dark space, extending to the negative electrode 
but penetrated by a conical flame extending from a brightly-luminous 
spot on the surface of the electrode to the bright layer just men- 
tioned. The anode, under normal conditions, presents nothing of 
particular interest in a casual observation of its action except a 
slight Iuminous protuberance, which projects out into the non- 
luminous region about it, and the electrode itself does not appear to 
be heated to any extent. But if the tube is made to carry an 
abnormal amount of current, the luminous column extends up to 
the electrode and joins with it, sometimes in one, sometimes in 
numerous bright spots, and at these spots the electrode itself is 
sometimes heated to a red or even a white heat and the tube is said 
to arc.“ Under ordinary conditions, the current appears to be 
leaving the electrode over а considerable extent of surface. Again, 
under certain conditions, a blue velvety glow will appear over the 
entire surface of the electrode. When this is present, and likewise 
when arcing takes place, there is a large increase in the potential 
drop over the anode, and also in the temperature measured by a 
thermo-couple in the neighbourhood of the anode. 

The bright spot at which the current enters the cathode indicates 
that the current must encounter considerable resistance just there. 
This bright spot does not remain stationary, but dances around over 
the surface in very lively fashion. This dancing effect can be made 
to disappear, as Dr. Hewitt has shown, by causing a platinum wire 
to protrude slightly above the surface of the mercury. When this 
is done, the current seems to prefer to enter the electrode where the 
wire emerges from its surface, At the point where the current 
enters the electrode there is a marked depression in the surface of 
the mercury. The depth of this depression is sometimes as much 
as 8mm. or 4mm. 

The length of the first negative dark s 
the current and the diameter of the tu 


ace seems to increase with 
e, and also depends upon 
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the vapour density. The effect of increasing the density is to 
decrease the length of the dark space. The temperature in the 
dark space except near its junction with the luminous column, and 
possibly in the negative flame, is low in comparison with that in 
the luminous column; for, in this region, the vapour condenses 
readily upon the walls of the tnbe. The positive column, viewed 
from the side, usually appears uniformly luminous except in the 
neighbourhood of its extremities c and d; viewed from the end, it 
appears brightest at the axis of the tube; and at low vapour 
densities the Juminosity falls off gradually towards the walls of the 
tube; but at high vapour densities the luminosity is confined to & 
small circular cylinder concentric with the axis of the tube. The 
cross-section of this cylinder increases with increase of current, and 
decreases with increase of vapour density. 

The Eleciromotive Intensity and the Temperature along the 
Positive Column.—In order to find out how the temperature and 
the electromotive intensity vary along the length of the column, 
the tube shown in Fig. 2 was constructed. At a, b, c and d are 
thermo-couples serving also as terminals for an electrostatic volt- 
meter. The tube was 1:9cm. in diameter, and the distance between 
successive electrodes 88cm. The results contained in Table I. were 
found, the electromotive intensity being the uverage between the 
points indicated: 


Table I. 
Current Electromotive intensity in volts Temperature in degrees 
i per centimetre between centigrade at 
amperee a—b. | b-c. id | a. | b с | d 
1-25 0-645 | 0-060 | 0-641 123 88 | 105 | 134 
1:75 0:612 0:612 0 590 143 | 88 143 | 160 
2-25 0:580 0:585 0:557 172 125 175 200 
2°75 | 0:552 0:559 0:537 200 |123(?) 205 | 241 
825 0535 0:548 0:561 243 297 


167 242 


The numbers in this table are for the case of the tube operating in 
air at the room temperature of about 20?C. The results given are 
typical of those which could be obtained from a tube of any diameter. 


0 Amperes 
Fic. 3. 


Fio. 1. FIG. 2. 


The Drop in Potential over the Anode.—By the phrase “ drop 
in potential over the anode" is meant the difference in potential 
between the anode itself and a small wire (thermo-couple) sealed 
into the tube with its end about lein. in front of the anode. The 
following table gives the results obtained from a tube l'9em. in 
diameter; the temperatures given are those furnished by the 
thermo-couple, which at the same time served as one of the 
terminals for the electrometer :-— 


Table І. 


J ———— —— 
Current in Атрегез.............. 1:95 | 1:75 | 225 | 2°75 | 3°25 
Anode drop in volts ............-- 6:5 58 5:4 51 |46 
Temperature in degrees Centigrade | 12 143 | 172 200 | 243 


These figures were obtained while the tube was behaving normally 
at the anode—that is, there was no arcing and no bluish haze over 
the electrode. The effect of these is to greatly increase the drop in 
potential over the anode, and also to cause a large increase of the 
temperature. The anode drop may rise to 15 volts when the anode 
is behaving abnormally. Much larger currents than the last given 
in the table could not be used without producing arcing. It is note- 
worthy that the larger the current the less the anode drop. If the 
anode consist of liquid mercury instead of iron, the anode drop 18 
considerably greater under similar circumstances. The current 
probably does extra work in vaporising the mercury. 

The Drop in Potential over the Cathode.—From experiments 
upon a number of different tubes it appears that the drop in poten- 
tial over the cathode is very nearly independent of the current, and 
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about 5 volts in magnitude. Dr. Von Rechlinghausen has shown 
by using very short tubes of large diameter, so that the resistance of 
the vapour could be neglected, that the sum of the cathode and 
anode drops decreases slowly as the current increases. He employed 
in one instance a current as large as 100 amperes. The lowes 
value for the sum of the two drops which he obtained was 7:5 volts. 
From what has been said above, it is probable that this low value 
is due to the favourable action of large currents in decreasing the 
resistance encountered by the current at the anode. 

Suppose a tube to bo operating, and let the current be gradually 
decreased. When the current reaches а certain value the tube 
suddenly ceases to operate; repeat the experiment, and the same 
thing happens at approximately the same value of the current. This 
value of the curre: . is called the minimuni value," and is desig- 
nated by Im. Now Inis a function of the external inductance and also 
of the external resistance, and, moreover, not only of the magnitude 
of the inductance, but also of the nature of the same. By this is 
meant, for instance, that an inductance with a closed iron core will 
have a different effect in determining the value of I, than will an 
inductance of equal magnitude with a straight iron core. The latter 
determines a smaller value of Im. The general nature of she func- 
tional relation between I, and the inductance L is as follows :— 
When the inductance L is quite small, a few milli-henrys, say, 
and the resistance in series with the tube is not very largo, say over 
80 ohms, then I, will be somewhere in the neighbourhood of 
8 amperes. As the value of L is increased the value of I, will 
decrease very rapidly at first, then more slowly. When L hasa 
value of 1 henry, then I,, is about 0°5 of an ampere. An increase 
in L to 4 henrys causes but a slight decrease in I,. In fact, if the 
functional relation be plotted, the curve appears to become asymp- 


totic to a line I, = 0:4 approximately. The ‘minimum value of 


the current seems to vary somewhat with the diameter of the tube, 
being smaller for tubes of smaller diameter. The increase of 
external resistance, the E.M.F. of supply being increased to corre. 
spond, effects a decrease in I,. But in practice this is not so good a 
.method of producing the desired result namely, a small value of 
I,,—which means steadiness of operation. 
Certain Voltage-current Relations.— Before proceeding to the 
consideration of the specific factors which determine the conduc- 
tivity of a mercury vapour column, certain relations between the 
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voltage over a tube and the current passing through it will be pre- 
sented. The remarks immediately following арріу to the case of a 
tube operating in air at ordinary room temperature. The diagrams 
comprehending the results are from a Paper already published by 
Dr. Hewitt. Fig. 8 shows the general nature of the relation 
between the voltage over a tube and the current passing through 
it. The form and position of this curve may easily be changed by 
altering the radiating power of the tube, and this is more especially 
true of the right-hand limb of the curve. This fact points towards 
the conclusion that the density of the vapour plays an important 
1516 in determining the conductivity of a vapour column. 

Fig. 4 is another diagram taken from Dr. Hewitt’s earlier Paper. 
The currents employed and the diameter of the tube were such that 
the vapour density was an important factorin determining the con- 
ductivity of the vapour column. The points fixing the curve were 
obtained as follows:—The tube was started with a current of 
8 amperes and the voltage over the tube taken, then the external 
resistance was suddenly decreased, causing an increase of current: 


the voltage did not immediately increase, but soon began to do so, 
and the current simultaneously decreased somewhat. In a few 
minutes the current and voltage became stationary ; these were 
noted, and determine the second point on the curve. The other 
points were obtained in the same way. The points thus represent 
steady states. The interesting thing in connection with this experi- 
ment is the fact that considerable time is required to reach а new 
steady state after the current is changed. This is attributed to the 
sluggish variation in the vapour density following the increase in 
temperature due to the increase in current. 

To discover experimentally the exact role which the density of 
the vapour plays in determining the conductivity of the vapour was 
difficult. Perhaps the most difficult thing of all was to discover 
what vapour density exists in a tube carrying a large current of 
electricity. Owing to large temperature differences between points 
along the axis of the tube and points near the walls, there is probably 
a very considerable variation in the vapour density over a cross- 
section of the vapour column. So far, what has been done is to 
find the effect of varying the mean density in a tube upon the 
electromotive intensity. ‘The experiments about to be described 
show how this was accomplished. It was finally decided to adopt a 
method of experimentation which would ensure the vapour to be in 
a state of saturation at every point in the tube at any desired temm- 
perature while no current was flowing. Then, if the temperature 
corresponding to this stete be known, the vapour pressure and the 
vapour density may be deduced with the aid of tables. Now, if a 
current be sent through the tube, and the drop in potential over a 
known length of vapour column be taken immediately, it will be 
that corresponding to a mean density of the vapour equal to the 
sued density existing in the tube just before it was started, which 
is determined as described above. By repeating this procedure over 
a range of temperatures, the effect of variation of the vapour 
density upon the electromotive intensity may be found. In the 
application of this method it is assumed that a variation of the mean 
vapour density follows but slowly the introduction of the current. 
That this is the case has already keii pointed out. 

The tubes employed in the experiments to be now described were 
all about 60cm. in length. The diameters of these tubes varied 
from 1:25cm. to 5:08em. | 

In making an experiment, the usual procedure was to raise the 
temperature to about 170'C., and to keep it stationary there for 
about 10 minutes before starting the tube. The desired current 
was started in the tube and a reading on the voltmeter taken as 
soon as possible, after which the current was turned off. Then the 
temperature was very gradually lowered and further readings taken 
at the temperatures selected and with the same current. The time 
occupied in making a set of experiments upon a given tube with a 
given current was usually about six hours. The vapour pressures 
corresponding to the temperatures selected were taken from a curve 
plotted from the experimental results given by Hertz. The galva- 
nometer used in connection with the thermo-couple had а bad habit 
of changing its zero position in the midst of a set of experiments, 
and in spite of the care used to overcome this trouble it is probable 
that some slight errors crept in from this cause. "The tubes used in 
the experiments vary in diameter from 1:25cm. to 5:08cem., the cur- 
rents from 0°5 to 8 amperes, and the pressures employed were within 
the limits of O-1mm. and 6:4mm. of mercury, corresponding to the 
temperatures 81:4*C. and 170˙1Cꝰ. са. 

It became evident from the numerous experiments carried out 
that, with the exception of values of the electromotive intensity 
corresponding to pressures less than 4mm. of mercury, the relation 
between electromotive intensity and pressure may be fairly well 
represented by two intersecting straight lines. The pressure corre- 
sponding to the point of intersection of these lines depends upon 
both the diameter of the tube and the current, and if Ag be the 
pressure correspondin^ to the point of intersection, then approxi- 
mately A4 // V, numerically, wherein I stands for the current 
in amperes, and D for the diameter of the tube in centimetres. At 
a value of the pressure about equal to Ag, the walls of the tube 
seein to cease to exert & restrictive action upon the conducting 
vapour column ; the luminous column seems to leave the walls of 
the tube about this point and to grow less and less in diameter as the 
pressure increases. It appears then, that in considering the action 
of pressure, or rather of vapour density, in affecting the conductivity 
of the vapour contained in the tube, it is necessary to consider two 
cases—viz., case I., in which the walls of the tube exert a restrictive 
action upon the luminous column; case IL, in which the luminous 
coluinn is practically free of the walls of the tube. It was found 
that the results are represented with considerable accuracy by the 
empirical formula 
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wherein X represents the electromotive intensity in volts per centi- 
metre, I the current in amperes, D the diameter of the tube in 
centimetres aid Д the vapour pressure in wiilimetres of mercury; 
and wherein a, b, c and а are constants whic’: suddenly jump in 
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value when the pressure Ag is reached; the values of the constants 
which do not change invalue when this point is reached are inserted 
in the formula. The numerical values of these constants are :— 


Below A9. Above 49. 
G aa ee 0:0545 — ЧА 0:150 
FFF 0775  ..... . 0-398 
с — T DL. Goss 0:122 
@ LESER ECEV E ih. 0:370 


The above formula gives fairly accurate results excepting in 
the case of the tube with the diameter 1:295cm. and current 
0:5 ampere. In this case the values given by the formula are about 
8 per cent too bigh. The formula does not represent the results for 
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pressures below O-dinm. of mercury. At about this pressure, the 
electromotive intensity assumes a value which remains nearly 
constant as the pressure is still further decreased. There is one 
objection to the method employed in the present investigation 
which applies particularly to small tubes, in that the method pro- 
hibits the use of very large currents, which would cause such rapid 
heating as to produce a considerable change in the vapour density 
existing 1n the tube before the necessary readings could be taken. 
In order to exhibit the relation between electromotive intensity 
and current, the curves shown in Fig. 5 were plotted from the 
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formula. The curves shown all 1elate to a pressure of lmm. of 
mercury. The effect of current in increasing the conductivity of a 
tube is clearly shown. It would appear, however, as though this 
effect of the current may be largely due to a change in the distribu- 
tion of the vapour density radially from the axis of the tube. For, 
us an increase in the current means more heating of the vapour in 
the path of the current and a consequent higher temperature, the 
vapour density in the path of the current will therefore be decreased, 
with the result that the conductivity of the tube is thereby increased, 
The current, as it were, throws the obstructing matter out of its 
path. This view seems to be supported Бу the fact that, when the 
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current is small, the effect is greatest. For, in this case, there is 
more relatively non-conducting space near the walls into which the 


‘obstructing matter may be pushed without being still in the path of 


the current, which is for the most part in the neighbourhood of the 
axis of the tube, where the heating is greatest. As the current gets 
larger more and more of the available cross-section of the vapour 
column becomes conducting, with the result that the space into 
which the superfluous material may be thrust without interfering 
with the passage of the current becomes less. The effect of increasing 
the vapour density is to cause the current to become more concen- 
trated in the neighbourhood of the axis of the tube, so the effect 
just described should be larger at higher densities. Another cause 
operates also to assist the action of the current in reducing the 
electromotive intensity—namely, the increase in conducting area 
which follows an increase of current. 

The Relation between Electromotive Intensity and Diameter of 
Tubes.—This is exhibited in Fig. 6 for four different currents, the 
curves all corresponding to a pressure of 1mm. of mercury. 

If the general empirical formula given above may be assumed to 
hold for very large currents and diameters, then the least electro- 
motive intensity which will maintain a current in mercury vapour 
is somewhat greater һап 0-1 of a volt per centimetre when the current 
is restricted, and somewhat greater than 0:87 of a volt per сепй- 
metre when it is unrestricted. It is questionable, however, if the 
formula be capable of such wide application. But it is most pro- 
bable that a current of electricity may be maintained in mercury 
vapour under an electromotive intensity of less zhan 0°5 of a volt 
per centimetre. 

The experiments described in this Paper were performed in the 
laboratory of Dr. Peter Cooper Hewitt, under his auspices, and at 
his instigation. I wish to acknowledge my obligations to Dr. Hewitt 
for his cordial encouragement throughout the progress of the work. 


REPORT ON HIGH-VOLTAGE TRANSMISSION LINES. 


BY 5. B. STORER, Н. О. ROCKWELL AND К. E. DANFORTH, 


The committee of the New York State Street Railway Associa- 
tion, appointed to investigate the dangers incident to high-voltage 
power transmission lines, have submitted the following report to 
the Association :— 

The committee, in their investigations, have assumed that the 
principal objects to be attained were the determination of the con- 
ditions under which high-voltage power transmission lines become 
dangerous to the general public, and also to determine, if possible, 
the proper measures to be taken for the prevention of such 
dangers. With this end in view, and by the courtesy of Mr. C. 
Loomis Allen, general manager, and Mr. W. J. Harvie, Electrical 
Engineer, of the Utica and Mohawk Valley Railway Co., of Utica, 
N.Y., а short transmission line was erected and arrangements made 
to conveniently subject the conductors to the worst possible con- 
ditions that might arise in the operation of any high-voltage line. 
This experimental line was built on the railway company's pro- 
perty adjacent to their Frankfort sub-station, which is supplied 
with 20,000-volt three-phase 60.cycle alternating-current power 
generated at the Trenton Falls water-power plant of the Utica 
Gas and Electric Co. Poles Nos. 1, 8 and 6 are cedar, poles Nos. 2 
and 5 are chestnut, and pole No. 4 is of iron, being a standard 
4in., 5in., біп. tubular type, 28ft. long. The wooden poles are 85ft. 
in length and set to a depth of 7ft. Poles Nos. 2 and 4 are set in 
concrete and the others set in earth in the usual way. For con- 
venience the poles are numbered, beginning with the one adjacent to 
the sub-station. 

A double set of cross-arms are provided, the upper one carrying 
four conductors and the bottom one two, arranged so that the 
wires on each side of the pole form an inverted triangle approxi- 
mately 24in. on a side. The wires on one side of the poles were 
copper and those on the opposite side aluminium, all being mounted 
on Locke No. 100, chocolate-coloured, insulators. Tests were made, 
however, only on the aluminium conductors. The upper cross-arm 
was 7ft. 5in. long, and the lower one 56. 4in. long, both being 
4jin. by 4in. These cross-arms are set in gains and fastened on 
with a single bolt passing through the pole and supported by a 
one-piece galvanised iron brace which is lag-screwed to the pole, 
and bolted to a sinall angle iron attached to the arm. The above is 
the standard type of construction used by the Utica and Mohawk 
Valley Railway Co. The cross-arms on the iron pole were held in 
place by а collar and bolts, no braces being used. 

In order to obtain the necessary high-voltage current without 
causing trouble to the main transmission system, two 330kw. oil- 
insulated, self-cooling transformers were supplied and connected 
80 as to receive current at 360 volts, raising it to 20,000 volts for 
use on the experimental line. The transformers are V connected 
so as to transforin from three-phase to three-phase, giving regular 
working conditions. The switching of the current was all done 
in the low-voltage side of the transformers. in which there were 
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also connected three alternating-current ammeters supplied by 
the Westinghouse Electric and Mfg. Co. for use during the 
tests. One meter was connected in each phase. The voltmeters 
used were of the Weston portable, alternating-current type and 
a Westinghouse static ground detector reading from 0 to 3,000 
volts, all of which had been recently calibrated. One of the Weston 
meters had a double scale for either 150 or 300 volts and the other 
one a double scale for 800 or 600 volts. In order to approximate 
the conditions which might be met by a person leaning against a 
pole and receiving a shock, due to possible leakage through the pole 
or over its surface, an aluminium cable was wrapped around poles 
Nos. 2 and 8 about 6ft. from the ground, three turns being taken 
around each pole and a connection to the centre of the pole being 
made by a large spike driven into the pole and around which the 
ends of the aluminium cable were fastened. The difference of 
potential between this aluminium band around the pole and the 
ground would represent the maximum shock or voltage obtainable 
by any person leaning against the pole or coming in contact with it. 
With the line in normal operating condition, either wet or dry, 
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it was impossible to find any difference of potential between these 
points as determined either by voltineter or by personal contact 
nor could any be found when different wires were laid on cross- 
arms on adjacent poles until they were tied to the iron braces. 
With one conductor removed from the insulator and lying on top of 
the cross-arm, as well as being connected to the iron brace, no 
leakage was obtainable with the pole dry; with the pole wet after 
а 12 hours’ hard rain, the Weston voltmeter showed a difference of 
potential of 90 volts. The shock obtained by personal contact was 
somewhat in excess of this amount owing to the higher resistance 
of the human body than that of the voltmeter. The closing of the 
voltmeter circuit between the aluminium band wire and the ground 
would materially reduce the shock. 

In order to obtain severe conditions one of the other conductors 
was removed from its insulator on pole No. 3, laid on the cross-arm 
and connected to the iron brace exactly in the same manner as on 
pole No. 2. This arrangement gave a difference of potential of 
20,000 volts between the two cross-arms on pole No. 2 and pole 
No. 3, and is the shortest path obtainable for the current flowing 


through the entire length of the poles and the intervening ground. 
Under these conditions, with both poles soaked after a 12 hours’ 
hard rain, the difference of potential between the band wire on No. 9 
pole and the ground was 270 volts, and that between the band wire 
on No. 8 pole and the ground was 170 volts. This difference was 
probably due to the fact that the one showing the higher difference 
of potential was set in concrete, while the other was in wet earth. 
This shows that the resistance of the concrete, even though wet, is 
considerably higher than that of wet earth. 

As the worst possible conditions, the third wire of this line was 
removed froin its insulator and laid on the cross-arm supported by 
the iron pole. It will be noted that this arrangement gave all three 
phases with conductors removed from their insulators and laid on 
the cross-arms of three consecutive poles—the two wires on the 
wooden poles being, in addition, tied to the iron braces—one of the 
poles of iron and the two wooden ones, water soaked after a heavy 
rain. Between the band wire on pole No. 2 and the ground the 
voltmeter indicated 320; between the band wire on pole No. 8 and 
the ground the voltmeter indicated 300; while between the iron 
pole and the ground there was no difference of potential—showing 
that although set in concrete its base probably extended through to 
wet earth, making a good ground. m 

The voltineter was then connected in circuit between the band 
wire of pole No. 2 and that on pole No. 3, showing a difference 
of potential of 870 volts, which, by calculation from current and 
voltmeter resistance, shows a resistance of approximately 1,400 ohms 
between these two points. During a later test after several days 
of dry weather, the poles having been wet down with a hose, the 
resistance of pole No. 2 from the band wire to the ground was 
determined as approximately 1,780 ohms, a static voltmeter being 
used. This difference in resistance is due to the fact that in the 
later test the body of the pole contained less moisture than in the 
first test. The latter test also seemed to show that at least 75 per 
cent. of the total drop in potential occurred at the point of contact 
between the brace or lag screw and the pole. It should be noted 
that. as stated previously, the shock obtainable by a human being 
would be considerably in excess of that indicated by a Weston volt- 
meter, and would be correspondingly less than that indicated by a 
static voltmeter. The above results were obtained by using a line 
voltage of 20,000, but the effect of increasing or decreasing the line 
voltage would be to modify the results obtained in practically the 
same proportion. 

The most interesting experiment performed was for the purpose 
of determining the possible danger to persons standing on the ground 
and holding a hose throwing a stream of water on either a trolley 
wire or a high-voltage transinission line. For ере of this 
demonstration a fire ongine was secured from the village of Frank- 
fort, and placed so as to take water from the Erie canal, which is 
within about 300ft. of the sub-station. А line of 34in. hose with a 
о nozzle was carried to the experimental line, the nozzle being 
placed at an angle of about 60deg. and throwing the stream directly 
on the 600-volt trolley wire, and later on the 20,000-volt trans- 
mission wires. In neither case was it possible to obtain the 
slightest shock even while standing on the rail or the wet ground 
and holding the brass nozzle in үк hands. The length of the 
stream from nozzle to trolley wire was about 20ft., and about 30ft. 
to the transmission wires. It was also found that it was impossible 
to short-circuit the 20,000-volt line even by throwing the stream so 
as to strike two of the wires, which, as stated previously, are only 
24in. apart; nor did any change in the ammeters in circuit indicate 
that any current passed between the two wires over the stream of 
water. The series of tests indicate that under certain possible con- 
ditions of high-voltage transmission, wooden poles may become 
sufficiently charged to render them dangerous. These conditions 
while possible are, however, extremely improbable, but it is, never- 
theless, advisable that proper means be devised for affording neces- 
sary protection ; and we therefore offer the following suggestions in 
relation to such protection. 

It was shown that when the band wire which was wrapped 
around the wooden poles was grounded it was practically impos- 
sible to obtain a shock by standing on the ground and touching any 
portion of the pole below the band wire. We therefore sugyest 
that all wooden poles in exposed locations, which are carrying 
high-voltage transmission lines, be supplied with a metal band 
placed tightly around the pole about 6ft. from the ground and 
permanently and durably connected to the ground. Where iron 
poles or towers are used, if they are merely set in earth по pro- 
tective device of the above character is required. If they are 
set in concrete there might be a slight shock obtained if the 
concrete was very dry and covered every portion of the pole 
where placed in the ground. This condition ean be avoided by 
having the pole project several inches through the concrete into 
the earth. Galvanised iron poles or towers set in earth without 
the use of concrete are, therefore, preferable as regards safety from 
accidental shock over any other type. For protection from possible 
danger due to wires carrving a high voltage breaking in and lying 
on the ground we would suggest that poles or towers in exposed 
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places be fitted with thoroughly and permanently grounded iron 
shields or brackets which extend on each side of each pole and cross- 
arm to a sufficient distance and at a proper height, so that a break 
in the wire would cause the ends to come immediately in firm contact 
with the grounded shields by dropping upon them. In this case no 
one received a severe shock from the broken ends which might be 
lying on the ground or suspended within reach, as the wires would 
be at the same potential as the earth on which the person was 
standing. A grounded network suspended under the transmission 
wires, if properly installed, would accomplish the same results. 
The suggestions embodied above are the results of experiments 
conducted on three different occasions under widely varying con- 
ditions. The committee feels that this is a highly important sub- 
ject, and demands further investigation before final recommendations 
are made. 


EXPERIMENTS ON NERNST LAMPS. 


Herr von Gaisberg has communicated to the Elektrotechnische 
Zeitschrift of October 13th the results of some life and efficiency 
tests on 110-volt Nernst lamps obtained by the Hamburg 
Inspectorate of electric lighting. The lamps were taken from 
stock, being of the type known as the “B pattern,” with a 
straight filament stretched horizontally below the flat zigzag 
heater (illustrated in The Electrician, Vol. LL, p. 455). No 
trouble was experienced with the series resistances, which 
were designed for 15 volts. During the tests, the lamps were 
extinguished twice every 24 hours, but switched on again 
after having cooled down. They were equipped with globes 
of opal glass and the photometric measurements were made in 
the axis of the lamps. It is likely that the values obtained 
in the direction of the axis are not very different from those 
relating to any point within a cone with an angle of 90deg. 
at the apex. 
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Tramcar Collision at Halifax. А serious tramcar collision 
occurred at Halifax on Friday last when а “one-man” car 
with “regenerative control got beyond its driver's control, 
rushed down a steep gradient and dashed into a similar car 
just commencing the upward journey. The front of each car 
was smashed in and the runaway finally left the rails, over- 
turning a waggon of the Health Department, and inflicting 
an injury upon the driver of the waggon. There were two 
ipa in the up-going car, one of whom was badly cut. 

he driver of the down-going car was slightly injured, but the 
man in charge of the up car escaped by jumping off before 
the collision. At the point where the car got beyond control 
the gradient is 1 in 12. No explanation has yet been offered 
us to the cause of the accident, but we are informed that the 
controller handle was found to have been left in the “off” 


Ln The car was equipped with both slipper and wheel 
rakes. 


CORRESPONDENCE. 


—— 


WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: With reference to your editorial note in your issue of 
October 14th on the subject of a '*loop" or “ closed circuit " 
aerial wire or antenna, patented in 1903 by Mr. J. Nevil 
Maskelyne, I should like to draw your attention to a patent of 
mine, No. 14,449 of 1899, in which substantially the same 
arrangement has been described and claimed.— Yours, &c., 

London, E. C., Oct. 18. S. G. BROWN. 


[The patent (No. 14, 449 of 1899) to which Mr. Brown 
refers describes, among other things, the employment of two 
vertical wires, one attached to each side of the spark- gap in the 
transmitting apparatus, and one attached to cach end of the 
coherer in the receiving apparatus. The specification pro- 
ceeds: “ The vertical wires may ог may not be closed at the 
top or joined through a small capacity, and a rectangular or 
other shape may be given to the wires, and the dis may 
consist of more than one turn of wire, so as to enclose an 
area." Claim 5 of the patent is as follows: —“ In wireless 
telegraphy the combination with a transmitting or receiving 
apparatus of two wires attached, one to each side of the spark- 
gap or coherer, and bent so as to enclose an area."—Ep. E.] 


LEGAL INTELLIGENCE. 


Poole & District Blectric Traction Co. v. Bournemouth 
Corporation. 
ARBITRATION. 
(Concluded from р. 1,041, Vol. LIIT.). 


The proceedings were concluded on Friday last, Oct. 14. 

Mr. H. LLOYD, K.C., in handing in a revised list showing the weekly 
traffic receipta of the company from the commencement until Sept. 21, 
1904, pointed out that during the last nine months of 1904 slightly 
less car-miles had been run than during the corresponding nine months 
of 1903, a few more passengers had been carried, and the receipts were 
slightly less. This result had been achieved during one of the best 
gummers experienced for many years. 

Mr. BALFOUR BROWNE, K.C., pointed out that although 1904 had 
been the best summer for many years from the point of view of weather, 
from the money-taking point of view this had not been so. 

Mr. LLOYD replied that in Bournemouth their takings had been 
£1,500 in excess of the previous summer. 

Mr. BALFOUR BROWNE then addressed the arbitrators on behalf of 
the company. In the first place he claimed that Mr. Lloyd had attempted 
to prejudice the case in the minds of the tribunal by his final remarks as to 
the number of years' purchase which, in his opinion, the sum claimed by 
the company would work out at. But there was really nothing in it, as the 
figures given did not relate to income alone, but to other rights wher 
there was no income. Going back to the earlier part of Mr. Lloyd’ , 
тоз he said he was at once at issue with him as to the figures in 
the profit and loss account of the balance-sheet for 1901 not being 
solid figures. Mr. Lloyd had departed from the balance-sheet of 
1901 in making up his estimates, despite the fact that it had been 
agreed between tbe partios that that balance-sheet was to be taken 
as the basis in arriving at a valuation. In effect, the Corporation 
claimed that the balanze-sheet was not a solid figure, and although no 
charge was made that any of the items were untrue, yet the tribunal was 
asked to consider the receipts side as solid and the expenses side as 
unsound. It was one of the advantages which the company secured in 
having the balance-sheet of 1901 taken as a basis, because in that year 
the expenses were only 47:4 per cent. What was a solid figure? А fact; 
and the balance-sheet showed facts. The Corporation had all these 
tigures before them when the agreement was sealed, yet no question was 
raised. Then it was claimed that something should be set aside for 
depreciation. He did not know why that should be. The company 
had 30 year: unexpired of its term, and then only could the under- 
taking be purchased as a going concern. Therefore the company 
considered that they were in precisely the same position finan- 
cially as a railway company, а gas company or а water company. 
He knew of no such company that allowed depreciation. The only 
depreciation that was allowed by a gas company was depreciation for 
works upon leasehold land, because a time must come when they came 
to an end. But the Poole Company never came to an end. Again, the 
Corporation knew that no depreciation had been allowed out of income 
during 1901, and yet they put their seal to the agreement. The alloca- 
tion of the profits after they had been earned was a matter solely for the 
directors, and did not affect the profit and loss account at all. The 
£1,000 which Mr. Lloyd had tried to introduce was not in the balance- 
sheet at all, but was merely part of tne distribution of the profits. 
Coming to the evidence, he regarded it as curious that in his speech Mr. 
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Lloyd had not once referred to his own witnesses, but from cross-examina- 
tion it was quite clear that all their estimates had been made up irre- 
spective of the existence of the agreement to take the balance-sheet of 
1901 as the basis of the valuation. Mr. Waller, for instance, had taken 
figures from the accounts of 1901 and 1903, whilst Mr. Baker and Mr. 
Hamilton had not taken a single fignre from the 1901 balance-sheet. All 
this proved that the Corporation felt themselves in a hole and that the 
company had got the pull, although he would not go so far as to say that 
the Corporation, knowing this, had entered into an unfair agreement. 
Practically speaking, however, the injunction which the company obtained 
in 1901 affected the whole of the Corporation tramway system. And now, 
after entering into an agreement to purchase the Christchurch rights and 
the Poole extension, the Corporation said that they were worse than 
worthless to them. He contended that the arbitrators had no right to go 
into the balance-sheet except to find the multiplier to be applied in ascer- 
taining the fair market value of the Poole undertaking a8 & going concern. 

The UMPIRE: I want you to indicate, at some time or other, how 
you think our minds are to come to а conclusion as to the number of 
years to adopt. 

Mr. BALFOUR BROWNE said that he thought the tribunal should 
deal with it from the point of view whether the profit of £5,622 shown 
in the balance.sheet of 1901 was absolutely well secured. "This would be 
determined by the tenure, and no matter what number of years there 
were to run, the figure of £5,622 must be adhered to. This was how he 
read the section of the Act of 1902 confirming the agreement. To his mind 
the case was exactly the same as if the tribunal had been given the figure 
of £5,622 and then asked to fix the fair market value under the conditions 
obtaining. Supposing, for the moment, that the Corporation's view 
of the case that 161 years were sufficient, that would only give the 
fair market value of the existing undertaking. But the agreement 
expressly stated that the arbitrators should take into account the prospec- 
tive increase of profits, besides the other rights and privileges of the com- 
pany, as well as any other circumstances likely to be of benefit to the 
company during its unexpired term. That was the bargain. It might have 
been & bad bargain for the Corporation. No doubt it was; but it was what 
they had put their seal to, and it was not the case they had put before 
the arbitrators. Therefore, he asked that the arbitrators would address 
themselves to this aspect of the case, and not to the consideration of 
whether or no the company secured any advantage under the agreement. 

Mr. LLOYD said he had just seen the traffic receipts of the company 
down to Oct. 13, and these showed that there was an increase of only 
£2. 19s. 7d. over the corresponding period of last year, and that in order 
to earn this extra sum 38,000 additional passengers had been carried. 

The decision was reserved. 


Wylie & Lockhead v. Wilkins & Bros. 


At Liverpool County Court last week plaintiffs sought to recover from 
defendants (a firm of decorators) £5. 10s. for the use of certain electric 
fittings and decorations at & bazaar held at Glasgow in October, 1903. 
For plaintiffs, it was stated that they had been entrusted with the electric 
light installation at the Fine Art Institute, G!asgow, for a serles of 
bazaare. Defendants had a contract for the installation for a three-days’ 
bazaar, to be held on dates intervening the plaintiffs’ series. With a 
view to saving time and expense, an arrangement was come to by which, 
according to plaintiffs’ contention, defendants hired the entire installation 
for а sum to be arranged. When an account was sent in for the use of 
fittings, defendants alleged thata sum of 20s. paid was to cover the whole. 

For the defence, Mr. LORD said it was not until January that defen. 
dants knew that any further amount was claimed. Defendants had sent 
their electricians and all the necessary decorations and fittings to Glasgow, 
and only on the repeated requests of plaintiffs’ representatives had they 
allowed their fitti to remain and be used for an agreed sum of 203., 
which had been paid. 

His HONOUR held that the balance of evidence was in favour of defen- 
dants, and he gave them judgment, with costs. 


rH — 


Р.О. Telephone Wires. 

At Brentford County Court, on Friday, Judge Shortt, K.C. (as arbi- 
trator under sec. 3 of the Postal Telegraph Act, 1878), gave his award 
in the dispute between the Postmaster-General and Brentford District 
Council on the question of overhead or underground wires. The Post. 
master-General intended to construct telephone lines along Ealing and 
Hanwell-roads, Brentford, but the local authority refused to sanction 
overhead wires. It was contended for the Postmaster-General that he was 
bound to make the service as cheap as possible in order that the lowest 
fees could be charged to the public, and he therefore proposed overhead 
wires, as the roads were rural in character and little populated. Overhead 
wires would cost £71. 4s, 7d., and an underground system £364. 5s. 6d. 

For the respondents it was urged that the district was thoroughly 
served by the National Telephone Co. and that no extension was needed. 

His Honour said he had visited the roads along which these lines were 
proposed to be 1un, and he was satisfied that, owing to their narrowness, 
they were unfit to have poles set up in them. He did not think the extra 
expense of putting the wires underground sufficient excuse to outweigh 
that view, and he therefore found for the Council. He was not satisfied 
that there was any pressing need for those new wires, but in any event 


they must be laid underground. Costs were given against the Postmaster- 
General. 


Tramway Owners' Liabilities. 

Mesers. Wild & Robbins, market gardeners, sued the London United 
Tramways (1901), Ltd., at Westminster (London) County Court last week 
for compensation for damages to avan. The evidence went to show that 
the van was being hauled by a traction engine, and suddenly turned on to 


the ‘‘ off-side ” track from behind another heavily-laden van too late for the 
motorman to avoid a collision. Plaintiffs’ engine driver admitted tbat 
he had had several collisions with cars and that the one under conside: a- 
tion was the second on the day in question. 

Judge WOODFALL found for defendants with costs, as he considered 
that, if he accepted the contention of plaintiffs’ counsel, that the tramcar 
driver should have stopped when he saw the leading van, for fear something 
might comeout from behind, i$ would be impossible to work tramways at all. 


In another case against the same company, the Rev. M Whatton sued 
for damages to & motorcar. Plaintiff was driving the car at the time of 
the accident, and followed a van on to the “off-side” to avoid a stationary 
vehicle when an electric car approached. The van got clear, bat plaintiff, 
being unable to turn in time, stopped. 

Several witnesses said the motor car pulled on to the line t:o late for 
the tramear driver to avert the accident. | 

In this case also the Judge found for defendants, on the ground of 
plaintiff's want of care. 


National Telephone Oo. v. Palmer. 


At Haverfordwest County Court on Wednesday judgment was entered 
for plaintiffs in this action for breach of ment. The facts were 
given in our issue of Aug. 26. It appeared that several Haverfordwest 
subscribers to the National Company's system alleged breach of agree- 
ment by the company, and declined to pay four years’ rent at £8 per annum. 
The agreement stipulated that defendants would be given free use of the 
ро in all towns that might be connected up in the Pembrokeshire 
exchange area, which embraced Milford, Neyland, Pembroke Dock and 
Pembroke. It was alleged by the subscribers that the company's agents 
represented that all those places would be joined up, but as & matter of 
fact neither town was connected. The claim against the present defen. 
dants was heard as a test case, and there was a counterclaim for damages 
caused by misrepresentation. 

À verdict on the claim was agreed to, but the jury found there was 
a collateral agreement on the part of the company’s agent by which 
defendants had been induced to enter into the contract, and they, there. 
fore, found a verdict for the subscribers on the counterclaim. 

His Honour held that the agreement entered into and signed by the 
defendants was explicit and could not be upset by anything the agent said 
contrary to its terms. Verdict was accordingly entered for the company 
on the claim and counterclaim, with costs, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


3 
APPOINTMENTS VACANT AND FILLED. 


Wolverhampton Lighting committee require a canvassing епп. 
neer, competent to prepare specifications and estimates for light and 
motor power installatlons. Particulars from the borough electrical 
engineer (Mr. C. E. C. Shawfield). Applications to the town clerk 
(Mr. Horatio Brevitt) by noon Oct. 81. See also advertisement. 


An assistant electrical engineer is required by Erith District 
Council. Salary £150 per annum. Applications to the clerk (Mr. 
Chas. Н. Fry), Council Offices, Bexley-road, Erith, by 10 a.m. Oct. 24. 


Farnworth District Council require a chief assistant engineer. 
Salary £120. Applications by Oct. 31. 


Applications are invited for the position of lecturer and demon- 
strator in electrical engineering at the school of engineering, elec. 
tricity and technical science, Canterbury College, University of New 
Zealand. Salary £300 per annum, with saloon passage to New Zen- 
land. Particulars of qualifications and forms of application from 
the Agent-General for New Zealand, 13, Victoria-street, London, 
S. W., to whom applications by Oct. 29. See also advertisement. 


A lecturer in electricity and physics is required in January at the 
Municipal Technical School, Birmingham. Commencing salary £140. 
Particulars from the secretary, Mr. Geo. Mellor. Applications by 
Nov. 19. See advertisement. 


A draughtsman used to transformer design and calculations is 
required. Sec advertisement. 


An engineer’s draughtsinan, accustomed to high-tension switch- 
board design, is wanted in London. See advertisement. 


An engine driver is required for a lighting and traction station in 
the Midlands. See advertisement. 


Amalgamated Society of Engineers.—The proposed alteration 
of the rules of this Society has been approved :— 

All the 64 amendments have been carried, The general effect of 
the changes is to weaken the power of the Executive Council, which 
now must give a detailed statement of its reasons for disapproving of 
District committee resolutions. A majority of three votes to two will 
be necessary before a general strike may be entered fon, but a bare 
majority will be sufficient to reject or accept a settlement. A new 
clause in one of the rules stipulates that the Council may enter into 
conference with the Employers’ Federation executive with a view to an 
amicable settlement of any dispute that may arise in any district of the 
society; but on no account shall they take апу ease from the district in 
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which the dispute ocourred to the Central Conference unless requested to 
do so by the local District committee, and then only after all local efforts 
have failed. The Executive Council, or any one acting on their behalf, 
shall not be allowed to complete an agreement with any employer or 
employers concerning wages, piecework prices, or system of working 
unless the terms of agreement are first submitted to the district or dis- 
tricts affected. In all cases of disagreement between the district or districts 
affected and the Executive Council the whole case shall be submitted to 
and decided by the vote of the whole society, to which both sides of the 
question may be put by each party concerned. 


A1msgh.—Mr. H. T. Harris has been appointed consulting elec- 
trical engineer to report upon electric lighting. 


Australasian Preference.— The Commonwealth Government 
has decided, in connection with the tenders invited by the Deputy 
Postmaster-General of Melbourne for the supply of telegraphic and 
telephonic material, to allow on some of the items a preference of 
15 per cent. in favour of the Commonwealth goods. and 10 per cent. 
in favour of those of British production or manufacture. 


Bangor.—An inquiry was held last week into the application of 
the Council to borrow £2,300 for electric lighting extensions—viz., 
£1,000 for service cables, £1,000 for meters and £300 for new 
battery plates. 

a The borough electrical engineer (Mr. Price White) supplied technical 
etails. 

The Іхзркстов (Mr. M. K. North) said he would have to inquire more 
closely into the item of £300 for new battery plates. 

Mr. WirirE said that when the batteries had been working for a 
year he discovered that the battery plates were buckling,” and it was 
absolutely necessary that they should be renewed, There had been two 
renewals of plates, the first costing £187. 19s. 6d. and the second 
£176. 6s. 2d. There had not been a maintenance clause in the original 
contract, the committee having been advised that it would be cheaper to 
maintain the batteries themselves. In futu-e they proposed t» insist on 
а maintenance clause. 


Bedford.—-An unopposed inquiry was held on Friday into the 
application of the Council for sanction to borrow £39,950 for electric 
lighting extensions. 


Bermondsey (GLondon).— 31,509 8 c.p. lamps have been applied 
for up to Oct. 18 by private persons (189 in number), or, including 
public lighting, 34,495. 


Bexhitl.—An inquiry was held here last week into the applica- 
tion of the Council to borrow £3,500 for electric lighting extensions. 


Bishops Stortford.—The Council have resolved to apply fora 
provisional electric lighting order. | 


Bradford.—The annual report of the Tramways department was 
adopted by the Tramways committee on Monday. 

Some minor extensions were made during the past year, and it is con- 
sidered that nearly every part of the city is well served with tramways. 
The electrical equipment of new sections with direct labour has, the com- 
mittee state, been again executed with satisfactory results. The route 
length of tramways worked by the Corporation has increased from 45 to 
53 miles, which includes over 10 miles outside the borough boundary. 
The trem-cars carried the total population served (about 324,000) 134 
times during the year. The car-mileage increased by 502,884 miles and 

. the receipts by £29,353. On April 30 last the department took over the 
Shipley tramways, by arrangement with Shipley Council and the Mid- 
Yorkshire Tramways Co. On Dec. 19 the new section from Forster-square 
to the junction of Otley-road with Barkerend-road was opened, and some 
improvements had been made in the city termini. The new car shed at 
Saltaire had been opened. On land acquired at Bowling it was proposed 
to erect а permanent-way depot, car shed and apparatus for screening 
the material from the slag heap for use as grit on the track and for 
purposes connected with the permanent way department. There were 
239 cars fully equipped, the whole of which had been in service. 100 
cars had been fitted with covered tops and seem to have been appreciated 
by the travelling public. Whilst the car tops certainly increased the 
expenditure, it was hoped that the increase in revenue would more than 
counterbalance that. The committee, after considerable experience with 
chilled iron wheels, had decided to adopt steel tyres, and hoped in that 
way to effect considerable saving in car maintenance and repairs. No 
less than £28,526, or 1:48d. per car-mile, was spent during the financial 
1 aC March in repairs, renewals, ?leaning and inspection of rolling 
в'осК. 

Correspondence has passed between the Board of Trade and the 
Traraways committee as to the regulation of the Board insisting 
upon a headway of 6 clear feet between the floor of the top deck 
of the tramcar and the arch of the railway bridge at Eccleshill. 

There is little more than an inch less than this space, but by using the 
cars taken over from the Mid-Yorkshire Tramways Co., and certain 
others that the Tramway committee are running, the required space 
would be obtained, and the committee suggest to the Board that they 
should run none but those cars on the Greengates section. 

With regard to standing in tramcars, the committee decided to adhere 
to their previous resolution that 10 persons should be allowed to stand 
inside & car, the total number not to exceed the number which the cars 
are certified to carry inside and out. 

Bradford Education committee propose to add a textile depart- 
ment to their technical college at an estimated cost of £45,000, 
Electric driving will be adopted throughout. 


Brentford.— Four companies have served notices upon the Dis- 
trict Council of intention to apply for provisional orders, and 
negotiations have been opened with two of them. On the recom- 
mendation of the General Purposes committee, it has now been 
resolved “ that the time has not yet arrived for the lighting of the 
town by electricity,” and the Council are advised to withhold their 
consent to any scheme for at least 12 months. 


Buenos Ayres.— Hitherto the mayor has claimed the right to levy 
20 cents per lineal metre every time the tramway rails are changed, 
as a charge for the giving of the levels. The Council have now 
decided that once the level has been given, the rails can be changed 
without further payment of the tax. 


Burslem.— The Council have been advised that authority to 
supply electricity in bulk to Tunstall Council cannot ће obtained by 
provisional order, and a deputation has been appointed to meet repre- 
sentatives of Tunstall Council to discuss the question of promoting 
& bill in Parliament. 

Canterbury.—An unopposed inquiry was held here last week into 
the application of the City Council to borrow £10,000 for additional 
machinery for the electricity works. 

Carlisle.-—Sanction has been obtained to'a further loan of £5,000 
for extensions of the electric lighting mains. "The Council have 
secured the contract for the supply of electric current to the North 
British Railway Canal Goods Yard. 

Oheltenham.—On the 13th inst. Mr. James Swinburne (who was 
nominated by the president of the Institution of Civil Engineers, 
at the request of Cheltenham Town Council, to investigate the 
working of the electrical undertaking and report as to its manage- 
ment) attended at the Town Hall for the purpose of hearing repre- 
sentations concerning the undertaking from ratepayers. 

Мг. W. ANSELL, appeared for the Ratepayers’ Association, and in a 
lengthy speech, attempted to substantiate the truth of criticisms und 
allegations of mismanagement made by himself at a recent town's meet- 
ing. Eis criticism was levelled against the Electricity committee under 
Ald. Norman’s chairmanship. Не contended that thie committe: had 
never grasped the business side of the question, but had left matters 
mainly in the hands of Ald. Norman and the engineer (Mr. Hamilton 
Kilgour). He proceeded to mention instances in which amounts varying 
from £200 to £400 had been expended in making extensions of mains to 
private houses the annual receipts from which for the supply of energy 
fell short of the capital charge on the extensions. 

Mr. KiLaovn here pointed out that in several cases the amount sanc- 
tioned was more than that actually spent, and that the extension, once 
made, had been available for other customers. 

Mr. Swixnunxx observed that the locality of the extensions had to be 
taken int» account before the Council could be convicted of bad judgment. 

Mr. ANSELL argued that in more than 50 per cent. of the extensions out- 
side the compulsory area loss had been incurred, and he blamed the 
Corporation for not safeguarding the interests of ratepayers in those 
instances by insisting on guarantees or contributions from customers 
towards capital outlay. He contended that the Corporation had sup- 
plied current to private consumers and for traction to the light railway 
company at unremunerative prices. He also referred to the absence of 
depreciation and machinery antiquation accounts, the neglect to ask for 
open tenders for plant and the policy of allowing the yearly deficits on the 
undertaking to accumulate instead of wiping them out year by year as the 
provisional order required. . 

Councillor Lex Моор stated in reference to this latter point that it 
was impossible, without fresh legislation, to make the ratepayers pay tbe 
£17,000 of accumulated deficiency, and that it would be hard on the 
present ratepayers if they were compelled to bear a burden which ought 
to have fallen on their predecessors. 

Other prominent ratepayers addressed the inspector, who, in closing the 
inquiry, remarked that, so far, he had heard only one side of the matter ; 
the other side would present their case in due course. 

Ohurch Lighting.—Electric lighting at St. Paul's Established 
Church, Perth, was inaugurated on Sunday last. A local firm (Messrs. 
McLeish, Morrison & Co.) carried out the wiring and fitting work. 

Cottage Lighting.—Twenty additional cottages at Tooting will 
be handed over bv the contractors to the London County Council in 
a few days. Each room in these houses is lighted electrically at 1d. 
(in the slot) per light for about six hours. 

Croydon.—The Council have authorised application being made 
for powers to extend the tramway system to South Norwood-hill. 

Darlington.—The charge for electric current for private lighting 
has been reduced from 5d. to 41d. per unit for the first 1,000 units, 
to 44d. for the next 2,000 and to 4d. for over 3,000 units per annum. 


Derby.— Messrs. J. G. White & Co. inform us that the question 
between the Derby Corporation and themselves of delay in execution 
of works has been amicably settled. It is understood that the work 
actually carried out was largely in excess of the contract require- 
ments, and involved numerous changes in the specifications. | 

Devonport.— The Corporation have decided to apply for an addi- 
tional loan of £7,958 for extensions of the electric lighting under- 
taking. 

Dover.—The Rural District Council have consented to the applica- 
tion of the Corporation for a provisional electric lighting order for 
the rural parishes round Dover, including 5t. Margarets. 
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Dublin.— An inquiry was held on Tuesday into the application of 
the Corporation for permission to borrow £21,000 for their electric 
lighting scheme. 

For the Corporation, Mr. O'Brien, K. C., said the necessity for the loan 
arose from the absolutely unexpected success of the electric lighting 
scheme. When the original estimates were prepared they were made on 
a certain anticipated demand, but they now wanted additional machinery, 
&c., as the demand had exceeded their most sanguine hopes. The Cor- 
poration were bound to supply electric current to everyone who demanded 
it in the electric lighting area under a penalty of £2. 

Mr. F. J. ALLAN, secretary of the Lighting committee, gave evidence as 
to the progress made by the electric lighting in the city. On March 31, 
1908, there were 819 consumers, but up to Oct. 18, 1904, the number of 
new agreements entered into numbered 580. Two of these were cut off 
and 35 were extensions of existing installations. The total number of 
equivalent 8 c.p. lamps was 79,042, but there were 8,440 lamps still await- 
ing connection. | 

The city electrical engineer (Mr. Mark Rupp.e) stated that it was 
necessary to provide additional plant in order to meet the increased demand 
for electric lighting. 

In eross- examination by Mr. Снлмвенв (who represented opposing rate- 
payers), Mr. Ruddle stated that for the past 12 months it was arranged 
that Mr. Robert Hammond should have a salary of 1,000 guineas for 
supervising the works, but he did not know whether he had had it. He 
estimated the cost of production, including allowance to Mr. Hammond, 
wages, coal, oil, &c., at 2:584. per unit. With the amount needed for 
repaying loans the cost per unit would be 5:63d. The revenue derived 
from the public lighting he estimated at 4:41d. per unit. ; 

The Inspector (Mr. Cowan) : You are only getting 4d.; in that case you 
are losing ? 

Mr. Сплмвевѕ: Taking interest and sinking fund at 3 1d. and the cost 
of production at 2:58d., if you are selling at under 4d., you must be losing? — 
That is, the average price for public as well as private lighting. The 
average price for public lighting was £22 per arc lamp. There were 
456 arc lamps. Private lighting was, of course, on & higher scale than 
public lighting. The private lighting came to £15,514. The cost 
of private lighting was 4'4d. and of public lighting 2 054. per unit. 
It would be necessary to spend £25,000 on the old lighting area to 
make the supply there proper and efficient under the new system. He 
estimated that in 15 months there would be an increased demand of 
50 per cent., and the cost per unit would be reduced as the output grew. 

Mr. J. Inwix, J.P., chairman of the Lighting committee, said а Cor- 
poration, unlike a company, was paying back its capital, and in the earlier 
years that was a heavy drain on the undertaking. The loss on the under- 
taking so far was £10,000 or £11,000 a year. The offers made by Mr. 
Hammond to take over the undertaking for a certain period would come 
up for consideration before the next meeting of the Council. 

In cross-examination, with a view of showing that the present loan 
would would be inadequate to meet future developments, Mr. InwiN said 
the matter had been fully discussed by the committee. Notwithstanding 
& loss of £42,000 on the undertaking, he believed it would eventually pay. 
The total capital expenditure was £347,500, and the gross profit was 
£15,027, equal to 44 per cent. on that capital. 

The Insrecror iud it was true the ratepayers had to meet £17,817 a 
year more than they had to meet before the starting of the electric lighting, 
so that they were paying 5d. in the £, but they had for that a very much 
better lighted city. 

Mr. Irwin said that was so, and the dd. in the £ would be the most the 
citizens would be called upon to pay. He thought the provision for 
depreciation quite sufficient, and under careful management that 5d. in 
the £ could be reduced he felt satisfied. 

Мг. R. KNowrrs, electrical engineer, said he had been superintendent 
of the works at the Pigeon House station. They were well designed and 
economically worked. There was no difficulty in runniog the condensers 
regularly, except occasionally at low tides, and, since the alterations, that 
would only occur once in six monthe. 

Mr. Ковевт Нлммохр considered there was great misapprehension in 
saying that it required £25,000 to complete thc scheme. Не did mention 
that if another 1,000kw. supply was required they would have to spend 
another £40,000 in generating plant, but as far as the original scheme 
was concerned, he did not think it right that it should be added to as 
part of the original scheme by the expenditure of money on mains beyond 
those which the original scheme contemplated. Every yard of Prot. 
Kennedy’s mains originally laid down was used by him. Не was told he 
had to utilise the present distributing site in Fleet-street, and he quite 
concurred with tbat. Then he was asked to make an estimate for very 
largely extending the public arc lighting, and the result was that, in con- 
sultation with the city surveyor (Mr. Harty), he drew up a list of streets for 
that purpose. His further task was to devise а sy tem of distributing 
mains outside the old area. The only proposal whi.h was not carried 
out was the raising of the voltage in the old acca. If it were 
decided by the Corporation to raise the voltage, they cou. do so; there 
was not the slightest difficulty. Mr. Hammond then дє` with the 
defects in the original plant. From time to time he ^ad men- 
tioned these things, but he had no power until he made th. formal 
tests, and then, he was bound to say, that in some respecis the 
plant was faulty. The day had not yet arrived for an official test 
of the new plant. He was pleased with the way the engines were 
working, but when he tested them he would reject them if they were 
not satisfactory. Мг. Ruddle had included in the cost his witness's) 
1,000 guineas for supervision, which was not to be paid to him every year. 
The operation of the new undertaking had convinced him of the sound. 
ness of his estimate in his original report of the possibility of generating 
and delivering electricity in the city at 34d. per unit. They had agreed that 


the generating cost for the year ending March 31, 1905 would be 1:594. 
unit. Thai was not an optimistic figure. It was with reference to the 
original plant and well within its capacity. So long as he was consulting 
engineer to the Corporation he was bound to fight the city's battle. He 
had said that he would be willing to take over the scheme. Well, he did 
not want to interfere with the city's control of its electricity undertaking, 
but if the city was afraid of it he would take the responsibility on his own 
shoulders. 

The inquiry was adjourned. 

Dunblane (Scotland).—The gas company have declined the 
Town Council's offer of £8,000 for the gas works, and the Council 
are now considering the desirability of adopting ele-tric lighting. 


Dunfermline.— Mr. W. B. Sayers has been called in by the Cor- 
poration to advise whether they shall proceed to negotiate with the 
Fife Electric Power Co. for the supply of electricity in bulk or 
construct and equip municipal works. 


Blectric Power in Docks.—At the new graving dock in the ship- 
building yard of Messrs. Robert Stephenson & Co., Hebburn.on- 
Tyne, there is a complete electric light and power plant, comprising 
two sets of 650 н.р, triple expansion engines, driving two Westing- 
house dvnainos, generating current at 250 volts. In the new platers' 
shed, as well as throughout the yard, the machinery is worked 
either electrically or hydraulically, nearly all the machinery having 
separate motors. There are also two large electric cranes. The 
dock has been constructed by Robert McAlpine & Sons, Glasgow, 
to the designs and under the superintendence of Thomas Meek & 
Sons, of Westminster. 


Electrical Oontractors Association (Incorporated).— Тһе first 
annual general meeting was held on Tuesday for the purpose of 
considering the report of the central board, and for the transaction 
of the ordinary business of the Association. 

Mr. W. R. RawLisNcs (in the chair) welcomed the representatives from 
Ireland, Scotland and the provinces to London, and recounted the earlier 
history of the association. He referred to the negotiations and agree- 
ment with the manufacturing houses, and urged members to act loyall 
to this agreement. He eulogised the work of the joint committee an 
mentioned the opposition offered to Sheffield Corporation. After dwelling 
at length on the reconstitution and the incorporation of the Association, 
he explained the composition of the central , sectional boards and 
local branches. 

The Treascrer presented his financial statement, showing a deficit of 
£165. 10s. td. This, he said, was more apparent than real, as the sub. 
scriptions due May 1 last had not yet been called in. These would pay 
all outstanding acccunts, and leave a balance of about £100. 

Mr. Martin (Glasgow) moved the adoption of the balance.sheet, and 
Mr. Wattis (Leeds) seconded, the motion being carried unanimously. 

Mr. STEINTHAL proposed that the subscriptions for members of all 
classes should be £2. 2s. per annum, and that the entrance fee for 
members and fellows be £2. 2s., and for associates £1. 1з. The motion 
was carried, with two dissentients. 

Mr. Mebrnuor moved that the meeting accept the recommendation of 
the central board, and confirm the purchase of the ‘‘ Electrical Con- 
tractor " for £200.— Carried. 

Some further business, upon which some divergence of views was 
manifested followed. 

Reports were received from the sectional boards for London, Man- 
chester and Glasgow. 

Мг. R. TwrkprE Вмітн then gave an address on Municipal Trading." 

Mr. Woopwarp moved that the Association oppose municipal trading 
in so far as it affected the electrical profession.— Carried unanimously. 

The Ркечіриит read a letter from the Manufacturers’ Association giving 
notice to terminate the agreement on Dec. 31 next. 

A vote of thanks concluded the proceedings. 


Electrical Ming Масһіпегу Oontract.— Messrs. Scott & 
Mountain, of Close Works, Newcastle-on-Tyne, have secured a con- 
tract from the Alquife Mines & Railway Co. for a complete elec- 
trical plant for their mines in the South of Spain. This installation 
is of interest on account of water power being used. The Mining 
Company have secured the water rights of the Rio Aleazer, where, 
under the worst conditions, from 300 н.р. to 400 н.ь., with a fall of 
280ft., is available. 

The electrical plant consists of а 300 н.р. double Pelton wheel with a 
special form of governor, the turbine being fitted with a heavy flywheel 
and directly coupled to a: Scott & Mountain three-phase alternating- 
current generator of 250kw. capacity. This generator delivers three- 
phase current at an E. M. F. of 500 volts to a transformer, where it is 
transformed to 5,500 volts, and conveyed from the power station to the 
mine, а distance of nearly 10,000yds., by bare overhead cables. At the 
mine the current is again transformed down to 500 volts by step-down 
transformers for the power motors and to 250 volts for the lighting of the 
private houses, workshops and oflices. There will also be installed at 
the mine two motors of 100 н.р. each for driving the briquetting 
machinery, six 15 n.r. motors for driving elevators, &c., and nine 5 it.r. 
motors for driving the feeding gear from the kilns, hoists, workshops, 
Ke. About 275 incandescents will light the workshops, offizes, £c. 

Electrical Power Afloat.—Mr. Henry Burrell, of Glasgow, is 
the inventor of an electrical arrangement for handling cargo on 
board steam-driven vessels, and he informs us that the Clyde is 
about to assume the lead in the progress of ship equipment by the 
adoption of electricity as the prime mover for economically hand- 
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ling such cargo instead of the conventional steam winch. Under 
Mr. Burrell's method the usual derricks are to be dispensed with 
and in their place a complete system of electric cranes is to be sub- 
stituted, fixed two abreast, and so placed that two pairs of cranes 
can work alternately into one hold, either with a port and starboard 
delivery, or into a double-tiered warehouse. Electrical energy is to 
be generated in a specially-provided room in the after end of the 
vessel by steam turbo-dynamo sets of large size. The vessel is 
to be provided with a common switchboard for power and light- 
ing, each crane having a separate D. P. switch and fuse, power 
being carried to the crane by concentric cables. These cranes 
are not only to be well adapted for ordinary mixed cargoes, but are 
to be specially designed to withstand the heavy racking work of 
dealing with coal or ore by crabs, and it is considered that in this 
class of work their value is likely to be mostpronounced, owing to 
the avoidance of manual labour by their means. Provision is made 
in Mr. Burrell's scheme for night work by the electrical illumination 
of the working area of the cranes, cluster lamps being fixed on the 
jib. In an illustration which accompanies Mr. Burrell's particulars 
the general arrangement of turbos, cranes, &c., is shown. 


Blectricity Meter Litigation.— We recently announced that 
the British Westinghouse Co. were commencing an action against 
Ferranti Limited for infringement of meter patents. We have been 
asked to state that Ferranti Limited are defending this action, and 
nre prepared to give indemnities to anyone using their meters who 
niny consider this indemnification necessary. 


Embankment Tramway.—At the meeting of the Court of 
Common Council (City of London) yesterday (Thursday), a letter 
was read from London County Council seeking consent to the pro- 
posal for connecting up the present tramway termini at Blackfriars 
and Westminster by the construction of tramways between those 
points, via Blackfriars Bridge, Victoria Embankment and West- 
minster Bridge. The communication was referred to the Streets 
and Bridge House Estates committee. 


Exeter.—The total income of the electricity department for the 
year ended March 31 was £10,398. 16s. 114. and the expenditure 
£6,252. 8s. 11d., leaving gross profit £4,070. 12s. 6d. 

Interest required £1,832. 1s. 2d. and sinking fund £1,120, leaving net 
profit £1,118. 11. 4d. The capital expenditure was £82,279. 3s. 6d. 
441,879 units were sold, including 361,028 to private consumers and 
75,427 for publiclighting. Thetotal maximum supply demanded was 452kw. 


Farnborough.— The Board of Trade propose to revoke the Farn- 
borough Electric Lighting Order, 1899. 


Fulham (London).—The electrical engineer (Mr. A. J. Fuller) 
reported at the Council meeting on Wednesday that of the £52,042 
voted for extensions to the electricity undertaking work to the value 
of £10,242 was already in hand. He propdsed to call for various 
tenders and to give orders for the remainder of the vote. Mr. Fuller 
described the various works and plant upon which expenditure was 
to be incurred, and the proposals were adopted. 


Hackney (London).—For the year ended March 81 the total 
income of the electricity department was £26,692. 11s. 8d., and 
the total annual expenses £10,502. 8s. 10d., leaving gross profit 
£10,190. 2s. 10d. 

Interest absorbed £6,577. 8s. 10d., redemption of loans £1,682. 8s. 5d., 
and reserve for accrued principal and interest £2,450. 17*. 1d.. leaving 
a net profit of £5,546. The equivalent of 94,016 8 с.р. lan ps шеш 
178 motors, with an aggregate of 614 н.р.) was connected ſo the mains. 
2,548,083 units were generated. 582,475 were supplied for public lighting 
at 2d. per unit, and 1,598,916 to private consumers at an average of 3:234. 
Works costs were 0-73d. per unit, a reduction of 0:06d, on the previous 
year. Total works costs were 1-04d., or an increase of 0 014. The total 
maximum supply demanded was 1,479kw., and the load factor was 
16:88, against 18:88. The total capital expenditure was £246,575, 14s. 9d., 
an increase of £31,334. 193. 4d. during the year. 


Halifax Tramways.— The Brighouse-Bailiffe Bridge electric 
tramway route is now open for traffic. 


Hammersmith (London).—A statement as to extensions to the 
electric lighting plant was submitted to the Council by the Finance 
committee on Wednesday. 

The sum voted was £40,000, which it was proposed to spend as 
follows :—Three boilers, including brickwork, feed-water heater, forced 
draught apparatus, economiser, pumps, piping, &c., £12,100 (total of 
contracts accepted to date 44, 899); two 1,500kw. turbo-alternators, con- 
densers, &c., £20,000 (total of contracts accepted £18,482. 10s.); ash 
conveyor, tank, battery, chimney, flues, extension of condensing main, 
buildings, &c., £5,900 (total of contracts accepted £2,067. 6s.) ; sundries, 
£2,000. The statement was approved. 


Hanwell.— The Council have decided to ask Ealing Corporation 
and the Harrow Electric Light & Power Co. upon what terms they 
would be willing to supply electricity in bulk to the district, and, 
in the meantime, Hanwell Council are considering the advisability 
of appointing a consulting engineer. 


Hastings.—At the last meeting of the Council it was reported 


that a communication had been received from the Local Govern- 
ment Board stating that the Board had had under consideration the 
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by him into the application of the Council for sanction to borrow 
£3,416 for electric lighting. 

The Board observed that the accounts of the electricity department for 
1900-3 inclusive showed a loss on each year’s working, and only during 
the last year had any sum been raised by rate towards meeting those 
deficits, the deficits carried forward on Dec. 31, 1993, amounting to 
£4,468. 8s. 11d. The Board desired to know what steps the Council 
intended to take with a view of wiping out this deficit, and to prevent a 
recurrence of such deficits. 

In reply, the Electricity committee informed the Board that, in addition 
to the provision of £1,500 made in the estimate for the current year, the 
committee intended to recommend the Council to raise and set aside a 
similar sum of £1,500 yearly until the deficiency had been wiped oat, unless 
in the meantime, through more successful working of the undertaking, 
the revenue might be found sufficient to cover any then existing deficiency. 

In a later communication the Board wanted a copy of & resolution of 
the Council undertaking to set aside a yearly sum of £1,500 for wiping 
out the deficit, and the committee accordingly recommended that the 
Council undertake to appropriate £1,500 yearly out of the general district 
rate for the purpose of wiping out the deficiency. 

After considerable discussion, the recommendation was adopted. 


Handsworth Tramways.—The Board of Trade inspection of the 
new route from New Inns to Kinver (14 miles) took place yesterday 
(Thursday). 

Heywood.—The Council have paid £20,239 to the old tramway 
company as the Council’s share of the purchase price of the com- 
pany's undertaking, but have failed to come to a working arrange- 
ment with Bury and Hochdale, who ask 5d. per car-mile run in 
Heywood. Heywood offers 43d. 

Huddersfield.—The capital outlay on the tramways to date is 
£414,969. The receipts for the past six months were £37,371, and 
working expenses £19,199. The gross surplus was £18,171. 
£12,390 was required for interest and redemption of debt, leaving a 
net surplus of £5,781, but without provision for depreciation. 

On the recommendation of the Electricity committee, sanction 
has been sought for a loan of £4,300 for giving a supply of electricity 
to Golcar. 

Islington (Gondon).—Estimates amounting to £668 for exten- 
sions of mains have been approved by the Finance committee. 

Jamaica.—-Electric lighting is, it is announced, to be installed at 
St. Ànn's Bay. 

Keighley.—For the year ended June 30 the total revenue was 
£2,922. 8s., compared with £2,102. 1s. 10$d. in 1902.3. The expen- 
diture was £2,090. 14s. 3d., against £1,933. 19s. 6d., and the gross 
profit was £831. 13s. 9d. 

After paying interest, sinking fund, &c., the deficit was £1,622. 10a. 2d., 
against £1,850. 128. 81d. Units sold amounted to 184,307, an increase of 
46,586. Generation costs per unit were 1:41d., total works costs 2-40d., 
and the total cost (including interest and sinking fund) 5:60d. The 
maximum load was 140kw., and the average price obtained 8:61d. per 
unit. There were 176 consumers, and the motors connected represented 
192 н.р. Total capital expenditure is £48,556. 9s. 3d. 

The Board of Trade have approved the Council's proposed tram- 
way scheme. 

Leeds. — The accounts of the city tramways for the half-year ended 
Sept. 29 were subinitted to the Tramways committee on Monday. 

Heceipts were £161,089. 5s. 10d., against £151,367. 15s. for the corre- 
sponding period last year, an increase of £9,721. 10s. 10d. Working costs 
were £83,500. 6s. 2d., against £80,635. 5s. 10d., but in the last half-year 
upwards of £3,000 was spent on maintenance of permanent way. From 
the gross profit of £77,585 have to be deducted: depreciation, interest 
and sinking fund, leaving an estimated net profit of £39,293. 15s. 5d., 
against £36,890. 6s. | 

The Corporation are recommended to give a supply of electric 
current in Kirkstall. 

Liverpool.—At the final meeting of the Electric Power and Light. 
ing committee on Wednesday the chairman (Mr. R. Dart) stated 
that the number of consumers of electricity in the city had increased 
during the year from 4,790 to 5,345. 

The energy supplied for lighting and power showed an increase of 20 
per cent. over last year, and for tramways 124 per cent., the increase on 
the total output being 15 per cent. The new power station at Lister-drive 
would be ready in a few weeks, and additional plant was being provided 
for sub-stations. The city was at present lighted by 18,312 electric and 
gas lamps. 

The chairman of the Tramways committee (Sir Chas. Petrie) also gave 
an interesting account of the progress made during the year. During the 
nine months of the present year (he said) there had been an inerease of 
33 per cent. in passenger traffic and in rezeipts of 31 per cent. The com- 
mittee had for some time been considering the question of extending the 
tramways and had recommended the City Council to obtain Parliamentary 
powers to construct about 334 miles of additional line. The fatalities 
in connection with the tramways continued to steadily decline, the ratio 
to passengers carried being 1 in 29,000,000, against 1 in 28,000,000 last 
year, and against 1 in 5,000,000 in the last year of horse traction. The 
committee had authorised 350 cars to be fitted with top covers, all of 
which would, it was hoped be in service before the end of the winter. After 
maintaining efficiently the whole system out of revenue, and providing for 
sinking fund, there was set aside £64,161 to reserve, renewal and depre- 
ciation fund, leaving a balance of £32,080, which was transferred to relief 


report made by their inspector (Mr. Boulnois) after the inquiry held „ of rates. The question of the carriage of parcels and light merchandise 
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had been receiving close attention, and it was thought that a scheme 
might be usefully propounded dealing with this phase of tramway work 


at an early date. 


London County Oouncil.—At Tuesday's meeting the Finance 
committee reported that the average price obtained for the issue ot 


£1 468,000 required for the Marylebone electricity undertaking loan 


had been £96. 14s. 10d. per cent. 


Electric Lighting.—It was resolved that the electrical staff of the 
Council should carry out the work of sabstituting elect: ic lighting for gas 


at the tramway offices at Camberwell at an estimated cost of £350. 
London County Council Tramways.—The Council have already 


parliamentary authority to double the track of and to convert to 
electric traction the Lewisham portion of the Catford—Greenwich 


tramways, and to construct electric tramways from Lewisham High. 


road, through Brockley to Park-road, from New Cross to Lewisham 
Lewis- 


ham ratepayers have petitioned the Borough Council to endeavour 


Obelisk, and from High-street, Lewisham, to Lee Green. 


to secure the extension of the Brockley and Park-road line, through 


Sydenham, and its continuation in a semi-circular route via Bell 
It is also suggested that 


Green and Perry Vale back to Catford. 
the Camberwell line should be extended on to Forest Hill, and that 


the Brockley line should further be linked up with Catford by a 


tramway through to Forest Hill. 

London United Tramways.—A conference of local authorities 
through whose districts these lines run will be held at Ealing on 
Monday to discuss the question of the noises alleged to be caused by 
the traincars, and the desirability of taking coinbined action on the 
subject. 

Mexico.— Senor A. Lefebvre has made application to the Govern- 


ment for a concession for the utilisation of water power fron the River 


Amacuzac, Tetecala (Morelos), forthe production of electric power, &e. 


Misdeclaration.— The subject of the misdeclaration of goods 
delivered to the railway companies at the different ports of entry into 
this country from the Continent and abroad has reached such a point 
that it has been stated to represent at some ports no less than 80 per 
cent. of the packages examined of late, and the various Chainbers of 
Commerce are agitating this matter with a view to securing а more 
regular and exhaustive examination of goods at the ports of entry. 
It is said that freight advantages varying fron 25 to 40 per cent. 
havo been secured in this illegal and dishonest manner, to the detri- 
ment of the home trader. The agitation is likely to lead to an 
important conference between traders and the railway officials with 
a view to improving the present condition of affairs, and possibly 
amending the classification in such manner as to make it less 
unwieldy than at present. 

Municipal Telephony.—A correspondent of the Western Mail" 
contributed to the issue of that journal for Oct. 11 some comments 
upon the application of Swansea Corporation to borrow a further 
sum of £2,000 for telephonic extensions. The communication is a 


lengthy one, and the writer holds strong views on the subject of 


municipal telephony in general and the Swansea installation in par- 
ticular. The communication would, we think, have carried more 
weight had the writer's name been appended thereto. 

North London Tramways.—Stoke Newington Council have 
instructed their delegates to the forthcoming conference on the elec- 
trification of the above tramways to offer no opposition to the over- 
head system of traction for the Moorgate-street- Manor House route. 


Paignton.-—A site has been acquired for electricity works. 


Panama.—It is announced that a contract has been signed with 
an American company for the establishment of а system of wireless 
telegraphy between Bocas del Toro and Colon on the one hand and 
Bocas del Toro and Port Limon (Costa Rica) on the other. A similar 
system is to be ivstalled to connect Colon with Panama, and thence 
with several other districts in South America. The published par- 
ticulars state that the first-named line is due to be opened within 
12 months, the last-named in 18 months, and the continuation from 
Panama within two years. The system selected is not given. 

The value of electrical apparatus imported into Panama for the 
year 1908 was 4336, almost entirely of American manufacture, 

rance standing for £40. 

Perth.— On Thursday last the Council decided by 13 votes to 9 to 
proceed as soon as possible with the conversion of the existing horse 
tramways to electric traction. The estimated cost of the scheme is 
about £70,000. The burgh electrical engineer (Mr. John Lambert) 
has been instructed to report as to the additional plant required at 
the electricity works for supplying current to the tramways. 


Poplar (bondon).— The borough electrical engineer and manager 
(Mr. P. N. Hooper) has tendered his resignation and this has been 
&ccepted with regret by the Council, who have acceded to Mr. 
Hooper's application for a testimonial under seal. Advertisements 
are to be issued inviting applications for the vacant position at a 
commencing salary of £400 per annum. 

Russia.— As the Archangel municipal authorities have failed to 
come to terms with any contractor, the scheme for the electric 
lighting of the town remains in abeyance, while the project for 


establishing an electric tramway has been abandoned. Large exten- ' 


sions of the coast telegraphs in this district have been made, the 
line now reaching within 75 miles of Cape Sweetnose, to which 
point it is to be extended in the near future. 


Balford.—The traffic receipts of the tramways department for 
the past year were £198,492. 7s. 6d. With £161. 18s. 1d. received 
from Manchester Corporation as proportion of fares for working the 
Bury Old- road lines, and £63. 158. 8d. recovered for damage to cars, 
the total was £198,646 1s. &d. 

Expenditure was £138,541. 6s. 4d., showing gross profit £60,106. 14s. 11d. 
Current cost £47,986. 103. 2d.; traffic expenses were £57,508. 17s. 14., 
of which £40,494 was for wages of motormen, &о.; £7,649. 13s. 44. was 
wages for cleaners, oilers, &c. ; and £1,429. 17s. 3d. wages «f clerks and 
inspectors. £2,185 was paid to Manchester for hire of cars After 
paying interest and sinking fund (£34,005. 148, 24), rents of lines 
(£10,903. 4s. 5d.), providing for depreciation and renewals (T 3.439. 198. Id.), 
the balance (£12,000) was trans'erred to the borough fund in aid of rates. 
The total capital expenditure was £100,807. 178. d. The total liabilities 
at March 31 amounted t» £612,882. 10s. 9d., anl the assets to 
£575,064. 17s. 6d. The report states that the high price paid for current 
(2d. per unit, less 23 per cont.) has seriously hampered the Tramways 
committee during the year, and the charge has since been reduced to 14d. net. 

The accounts of the electricity department show total revenue £63,767. 
The expenditure was £25,907, leaving a gross profit of £42,860. After 
liquidating & deficiency of £2,394 on last year's account and paying 
£81,086 in interest and redemption of loans, &c., the committee placed 
£8,000 to depreciation and renewals fund, and the balance (£1,380) was 
transferred to the district fuod in relief of rates. The capital expenditure 
for the year ended March was £48,233. The total liabilities amount to 
£521,537 and tho assets to £563,693. 

School Lighting.— Finchley higher elementary schools, which 
were recently opened by Lord Stanley of Alderley, arc lighted elec- 
trically, as is the four-dial clock in the tower above the building. 


Scunthorpe. —Application has been made for sanction to a loan 
of £4,500 for electricity supply. 

South Australla.— A bill has been introduced to authorise the 
Government to purchase certain tramways in and around Adelaide 
at prices to be fixed by arbitration (failing agreement), but giving 
the Government power to decline to carry out the purchase if the 
award is unsatisfactory to them. The Government will, however, 
be able to again exercise the right of co:upulsory purchase after 
two years. The bill further seeks power to lease the tramways to 
companies or to sell same to municipalities, to equip tramways electri- 
cally, and to re-acquire the undertakings from lessees after 14 years. 


South Perth (W. Australia).—This rising residential suburb, 
which is at present without any system of public lighting, is shortly 
to have an electric light supply, the Council having granted a 21 
years’ concession to Messrs. J. Barre Johnston & Co., Perth. It is 
proposed to instal at the commencement a plant sufficient for about 
1,700 8 c.p. lamps, including Babcock & Wilcox water-tube boilers, 
steam dynamos, balancer and switchboard. Distribution will be on 
the continuons-current three-wire system, at 460 volts between the 
outers, the mains being carried overhead on jarrah poles. [t is 
expected that there will be a fair demand for energy for motors for 
deep well pumping. The contractors are allowed eight months to 
complete. 


Spain. Don José Xinxo has applied to the Spanish Government 
for a concession for an electric tramway from the Plaza Rovira 
(Gracia) to San Juan de Horta. More favourable terms than those 
offered by the applicant will receive consideration if lodged by 
Nov. 9 at the office of Public Works, Madrid. 

The generation of electricity for industrial uses in Murcia and 
other towns from the waters of the River Segura at Rio Muerto is to 
be undertaken by Don José L. Gomes Navarro, the concessionaire. 


Stratford-on-Avon.—The Council have decided to enter into an 
agreement with the Birmingham Installation Co. for a transfer of 
the Council's provisional electric lighting order and for the erection, 
equipment and maintenance of electricity works. 


‚ Buederland.—On Tuesday an inquiry was held into the applica- 
tion of the Council to borrow £25,000 for extensions of the electric 
lighting undertaking. 

The acting town clerk (Mr. C. Bevan) said the loan was for extensions 
to buildings and machinery and for extensions to mains and services. 
. The borough electrical engineer (Mr. J. F. C. SxTLI.) said the undertak- 
ing had been in existence for 10 years, and at the end of last year they 


had 950 consumers, with the equivalent of 197,683 8 c.p. lamps connected. 


The capacity of the generating plant was 5,530kw. aud the number of 
units consumed 3,508,139. The gross revenue for last year was £36,128, 
and the engineering and management costs £19,769, leaving a gross profit 
of £16,359, which was allocated as follows :—Interest £7,999, sinking 
fund £7,114, reserve fund £1,246. The total amount sanctioned to Dec. 
31, 1903, was £288,035, and the actual amount expended £286,079. Of 
the £25,000 now applied for, £8,668 was for buildings, and in connection 
with that item work costing £2,006 had already been done. 

_ Bwitzerland.—The Federal Assembly has issued a decree grant. 
ing & concession for the construction and working of a narrow-gauge 
electric railway from Sierre to Indin or Rumeling. This concession 
has been granted to a syndicate comprising MM. O. Zan-Ruftinen 
and Н. Gentinette, of Louèche, and three others, the syndicate's 
capital being about £80,000 (2,000,000fr.). 
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Tariff Changes.—The new tariff proposals of the Norwegian 
Customs include the imposition of 5 per cent. ad val. duty on 
machinery. 

Taunton.—A reduced scale of charges for electric current came 
into force on 1st. inst. 


Telegraphic Feat.—In the issue of the ‘ Daily Telegraph’ 
(London) on Thursday, last week, there appeared a despatch 
11 columns in length from the redoubtable war correspondent Mr. 
Bennet Burleigh. This message, dated Liao-Yang, Sept. 4, was 
telegraphed from Vancouver on Oct. 12, appearing in the issue of the 
“ Daily Telegraph for Oct. 18. The successful work of the Com- 
mercial Cable Co. is mentioned in the Daily Telegraph " for the 
14th in the terms following: —‘‘It is due to the Commercial Cable 
Co. to say that the despatch of over 20,000 words was telegraphed 
from Vancouver to our London office with remarkable rapidity and 
accuracy—indeed, almost without a slip.“ 


Tewkesbury.— The Council have decided to apply for a provisional 
electric lighting order. 

Thefr.— At Chelmsford Petty Sessions a labourer named Runcie- 
man was sentenced to two months’ hard labour for stealing a quan- 
tity of copper and other metals from Messrs. Crompton & Co. 


West Fife Tramways.—Cowdenbeath Town Council expressed 
approval of this scheme on Friday. The consulting engineers are 
Messrs. Bramwell & Harris, and the tramway is to be laid first of 
all from Dunfermline to Lochgelly and Kelty, via Crossgates and 
Cowdenbeath. The estimated initial cost is £130,000. 


West Ham.—The Education committee decided on Monday to 
obtain quotations for incandescent electric lamps of 8, 16 and 
82 c.p., to be supplied in quantities of 1,000. 

i Whiteh:vep.—The electric lighting mains are to be extended to 
tells. 


TRADE NOTES AND NOTICES. 


TENDBBS INVITED. 


Whitby District Council invite tenders for the supply and erection 
of one 200kw. direct-current dynamo, coupled to a high-speed 
engine (reciprocating or turbine type) ; and one water-tube boiler, 
fitted with chain grate mechanical stoker. Specifications from the 
electrical engineer (Mr. L. H King), to whom tenders by 5 p.m., 
Nov. 21. See also advertisement. 


Swansea. Corporation invite tenders for the removal, alteration 
and re-erection at a new station of опе 450 r.H.P. modern type triple 
expansion engine and of a 225kw. continuous-current dynamo ; also 
the supply and erection of an 8-ton travelling crane. Specifications 
from the borough electrical engineer (Mr. C. A. L. Prusmann). 
Tenders to the town clerk (Mr. John Thomas), by noon Nov. 12. 


The Visitors committee of Cumberland and Westmorland 
Lunatic Asylum, Garlands, Carlisle, invite tenders for two Lan- 
cashire boilers, feed pumps, steam exhaust and water pipes and 
valves; two 50kw. and one 30kw. steam dynamos, and a -ton 
travelling crane ; economiser ; underground bitumenised cables and 
boxes; wiring of buildings, switchboards, motors, fans, &c. Speci- 
fications from and tenders to Mr. C. W. Allan Hodgson, The Courts, 
Carlisle, by Nov. 1. 

Sunderland Corporation invite tenders for two 300kw. three-phase 
generators (5,500 volts) to couple to existing Belliss engines, and 
two 300kw. synchronous three-phase motors (5,000 volts) to be 
coupled to. existing multipolar Silvertown dynamos. Tenders 
(addressed chairman of Electricity and Lighting committee) to the 
n clerk (Mr. Fras. M. Bowey), Town Hall, Sunderland, by noon 
28th inst. | 


Tamworth Corporation are prepared to consider offera for the 
construction and maintenance of electricity works. Particulars from 
the town clerk. 

Preston Tramways committee invite tenders for motors and 
trainway boosters. Tenders to engineer and manager by Nov. 9. 


Tenders are invited by noon 27th inst. for the steel work of a bridge 


at the Sculeoates-lane electricity works, Hull. 


Shanghai Municipal Council invite tenders for the construction 
and operation of about 24 miles of electric tramways on the trolley 
evstem in the streets of the Settlements of Shanghai. Alternative 
proposals are desired for single-trolley and double-trolley lines. 
Copies of pro forma contract, &c., from the Council's agents, Messrs. 
John Pook & Co., 63, Leadenhall.street, London, E.C., or from 
Messrs. Fearon, Daniel & Co., 90, Wall street, New York, from 
whom further information may be obtained. Tenders to the secre- 
tary, Municipal Council, Shanghai, by March 81, 1905. 


TENDERS REOBIVED AND ACOEPTED. 


In connection with Whitehaven Harbour lighting the Council 
have accepted the tender of the Gilbert Arc Lamp Co. for arc lamps, 
and that of the British Insulated & Helsby Cables for cables. 


The following tenders have been received by London County 
Council in connection with the construction of the Greenwich 
tramway power station :—- 

Steam Ezhaust and other Piping. 


John Spencer (Ltd.) (accptd) £9,785 | E. Le Bas & Co. ........ £10,593 
J. Fraser & Son.......... 15,468 | T. Piggott & Co. ........ 10,560 
J. G. Moore ........... . 11,941 | Aiton & Co. ....... s. 10,581 
Hefford & Shuttlewood .. 11,518 | Foster Bros. ............ 10,146 
T. Potter & Sons ........ 11,247 | S. Russell & Sons........ 10,096 
J. Musgrave & Sons...... 11,212 | Mechan & Sons.......... 9,884 
Westwood & Wrights... 10, 801 Stirling Boiler Co. Oo. 9,793 


Condenser and other Piping. 


James Oakes & Co. (accptd) £6,419 Holwell Iron Co........... £6,975 
Clayton, Goodfellow & Co... 11,668 Aiton & Coo. 6,911 
Westwood & Wrights...... 8,473 John Spencer Limited .... 6,725 
Sheepbridge Coal & Iron Co. 8,014 Sir Hiram Maxim Elect -ical 
E. Le Bas & Co. ......... . 1,430 & Eng. Co. ........ .... 6,487 
J. Musgrave & Sons . 7,365 
Pumping Plant. 

Electric Construction Co. W. H. Allen, Son & C». .. £9,800 

(accepted) £8,083 | Bruce Peebles & Co....... 9.795 
Andrew Barclay, Sons & Co, 10,500 | Entwisle & Gass ........ 9,105 
Electrical Co. 10,319 | Ditto 14 ur AES 9,050 
Johnson & Phillips ...... 10,229 : Vickers, Sons & Maxim .. 9,071 
Ernest Scott & Mountain. 9,921 | Gwynnes Limited 8,575 
British Westinghouse Co . 9,807 · John Cochrane 8,500 


The tenders of John Thom and the Mirrlees Watson Co. were 
incomplete. 
Three Electric Car Traversers, 


C. & A. Musker (accptd) £1,458 10 | Heenan & Froude...... £1,872 0 
J. M. Henderson & Co... 2,406 0 J. Hitchin & Son ...... 1,856 0 
J. Buchanan & Son.... 2,300 0 Ditto ................ 1,774 0 
Ransomes & Rapier .... 2,006 0 Brush Co. 1,850 0 
Dis 8 1,766 C Dick, Kerr & Co. ...... 1,828 0 
Cowans, Sheldon & Co.. 1,955 0 Hurst, Nelson & Coo. 1.645 0 
R. W. Blackwell & Co... 1,950 0 Jessop & Appleby Bros . 1,534 0 


Messrs. W. F. Jones & Co., 50, Cannon- street, E. C., have secured 
a contract from Brussels Corporation for 500 iron.clad three-wire 
house-service fuse boxes. 


BUS) NESS NOTICES, &c. 


Messrs. Robson & Coleman, electrical engineers, 5, St. Mary’s- 
place, Barras Bridge, Newcastle-on-Tyne, have taken over the 
electrical contracting business of Mr. Thompson Gradon, jun., 181, 
Barras-bridge, Newcastle. 

Mr. A. S. E. Ackermann has removed to 25, Victoria-street, 
London, S.W. 

Messrs. А. C. & G. Hands (trading as Hands Bros.“), electrical 
engineers, &c., 80 and 34, Snow-hill, London, E.C., have dissolved 
partnership. Debts by Mr. A. C. Hands. 

Messrs. G. A. Smith & G. H. Huntsworth, electrical engineers, 
180, Regent-road, Liverpool, have dissolved partnership. Debts by 
Mr. Smith. 

Messrs. Geo. Becker & Otto Bóhndel (trading as Schoen Bros.), 
electrical fittings agents, 29, Cock lane, London, E. C., have dissolved 
partnership. Debts by Mr. Böhndel. 

The German Steelworks Union Agency (Ltd.), who have been 
appointed sole agents for the United Kingdom of the Stahlwerks 
Verband A.G., have opened offices at 13 and 14, Abchurch lane, 
London, E.C. The company, which is composed of 14 firms, is 
divided into three departments—viz., the rail, the joist and the half- 
products departments. Mr. A. Reichwald is chairman. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


In the bankruptcy of James Marsden, electric fittings manufac- 
turer, 89 and 40, Woodcock-street, and 4, Grove-road, Sparkhill, 
Birmingham, the first meeting of creditors will take place on Oct. 21 
at 174, Corporation-street, Birmingham, and on Nov. 21 at the 
County Court, Birmingham. 

G. W. G. Booker, formerly electrical fittings maker, &c., Regent- 
parade and V yse-street, Birmingham, has been adjudicated bankrupt. 

Claims against Thos. Hyom, electric light fitter, &c., 139, 
Faweett-road, Southsea, by Nov. 1 to Mr. E. H. Hawkins, 8, 


: Barbican, London, E.C. 


Claims against the Bath Electric Mfg. Co. (Ltd.) by Nov. 30 to 
Mr. A. C. Comley, Albion-chambers, Bristol. 

A meeting to receive an account of the winding-up of the London 
Telegraph & Steam Gauge Electric Co. (Ltd.) will be held at 
4, Romford-road, Stratford, Essex, on Nov. 21. 

The Electrical Bleaching Co. (Ltd.) is to be wound up voluntarily. 
Mr. W. B. Winnicott, Queen-street, Nottingham, is liquidator. 

The Traction Development Co. (Ltd.) have decided to wind-up 
voluntarily, with A. P. Ibbott, 9, Throgmorton-avenue, London, 
E.C , as liquidator. Claims by 19th inst. 

Winding-up Petition.—A petition for the winding-up of the 
Elmore Trust (Ltd.), presented by Alice Jane Reynolds, will be 
heard in the High Court on 25th inst. 
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Plant for Sale.—A six-pole compound-wound dynamo of 150kw. 
(230 v., 612 amp., 145 revs.) for direct-coupling to engine is adver- 
tised for sale, owing to alteration of original scheme of driving. 
Applications to Messrs. Andrew Handyside & Co., Britannia Iron 
Works, Derby, or to Messrs. Greenwood & Batley, Leeds. See 
also advertisement. 

Electric lighting plant, consisting of two 80-unit Willans- Mather 
& Platt sets, is for sale. Address, Engineer-in-chief,” Messrs. A. 
Guinness, Son & Co., Dublin. See also advertisement. 

Oarbons for Sale.—Mr. N. Cohen, of 3, Peter-street, Wardour- 
street, London, W., advertises for sale 18,000 carbons of various sizes. 

Motor Wanted.—4An electric motor about 85 B. H. p. is required 
for direct coupling, also starting switch. See advertisement. 

Premises to be Sold and Let.—The 40 years' lease of Crown 
Works, Bancroft-road, Mile End-road, London, E., is to be sold on 
Friday, 28th inst. There is 84,000ft. of working space on two floors, 
a yard, stables, offices, &c., with option of purchasing freehold. 
Particulars from the auctioneers (Messrs. George W. Dawes & Co.), 


12, Basinghall-street, London, E.C. See advertisement. 

A warehouse or factory is to be let at Lewisham, close to main 
road and within 2 minutes of station. Floor area about 6,000 sq. ft. 
Applications to Mr. Win. Jerrard, 40, Loampit.vale, Lewisham, 
London, S.E. See advertisement. 

A well lighted factory is advertised in another column to be let. 
Applications to 469, Hornsey-road, Holloway. 

A well-equipped factory of four floors, 11,800 sq. ft., is to be let 
&t 558, Holloway road, London, N. Applications to Mr. A. Monk, 
558, Holloway-road, N. See advertisement. 


Tramway Life-guards.—The increased speed of electric over 
horse-drawn tramcars has led to the adoption of a life-guard on 
the faster vehicles, and the most efticient of these guards have come 
into extensive use. In our description of the Leicester Corporation 
tramways (The Electrician, May 20, 1904) we referred to the life- 
guste adopted on these lines. This form of guard is manufactured 

y Hudson-Bowring (Ltd.), of Manchester. The accompanying 
illustration gives a sketch of Style A of the Hudson-Bowring life- 
guard, of which over 2,000 are now in daily use. Besides Leicester, 
these guards are employed at Manchester, Sou hport, Glasgow, 
Ilford, Stalybridge, Bath, Wellington (N. Z.) and other places. 
From the shaft A is suspended a swing-gate, B. Upon а shaft, С 


The Hudson- Bowring Tramway Life-guard.—Style A. 


(carried by the pilot board), is a cradle, D, held up (so long as the 
gate is vertical) by a bar, E, and a *' toggle " or knuckle lever, F. 
When the gate swings inwards it breaks the toggle," and allows 
the cradle to fall and gather up the obstruction. The foot rod G 
re-sets the “ toggle.“ Compressed steel is used in the manufacture 
of all the mechanical parts of these guards, which are made in 
various patterns to suit the requirements of tramway owners, the 
chief points of difference being that woven wire is employed in 
some styles in place of the wooden lathes adopted in other forms of 
the guard, and the re-setting gear is varied. In each style the 
“ gate is free to trail in the event of the rear of the car being 
depressed owing to uneven distribution of the load on the car. 


Mathematical Instroments.— We have received from Mr. W. J. 
Brooks, 83, Fitzroy-street, London, W., specimens of flexible and 
parabola curves. These admirable devices arc made of celluloid and 
are invaluable to students and draughtsmen. Every student, at some 
time or other, has felt the need of an inexpensive reliable flexible 
curve which will enable him to draw a curve approximating to 
points obtained experimentally, and although there are several of 
these on the market, that designed by Mr. Brooks undoubtedly 
possesses advantages. It is made in four patterns, the first. (A) 
consisting of a flexible strip of celluloid or steel, provided with tabs 
along its length. Up to the Sin. size, this curve сап be held down in 
position by placing the fingers of one hand on the tabs. In the 
larger sizes the tabs are secured by weights or drawing pins, and the 
ruling pen is not obstructed by these. Pattern В is a steel strip, and 
any shape given to it is retained by means of a stiff-hinged link- 
work attached to the tabs. "The parabola curve is very accurately 
eut in transparent celluloid by specially-designed appliances, and 
its axis, focus and latus rectum are engraved upon it. It is of con- 
siderable use to draughtsmen and teachers of mathematics. Used 
in conjunction with squared paper it effects a great saving in time 
in the graphical solution of quadraties. 


New Switches.—We have received from Mr. A. P. Lundberg, 
477-487, Liverpool-road, London, N., samples of twoswitches which 


he has recently placed upon the market. It is claimed for these that 


the ** Pivot Intermediate” switch (Fig. 1) is the first switch of tumbler 


Fic. 1. 


action on а single base ever produced for“ intermediate wiring (con- 
trolling lamps (гош апу desired positions in a circuit). Previously turn. 
typeswitches have been employed or tumblerand turn-type combined. 
Occasionally, when tumbler-type switches were specified for use 


Fia. 2. 


throughout, it was necessary to couple two 2-way switches together 
for the intermediate positions, which necessitated the employment 
of an ugly fitting and more complicated circuit connections. The 
diagram of connections (Fig. 2) shows how the new switches can be 
arranged. The Pivot Inter- 
mediate " switch, although a little 
higher, is of the same diaineter as 
standard single or two-way switches 
of the tuinblsr type, and covers, 
&c., used with these switches are 
interchangeable with it. It has a 
patent variable - leverage action 
which is very definite. The patent 
locked type of cover can be fitted, 
and large size loop-in terminals are 
arranged. It can be supplied for 
flush work (see Fig. 3) and all types 
of standard fronts, &c., are inter- 
changeable ; or it may be used as a 
reversing switch Another applica- 
| tion is its use ав a parallel series 
switch in hospital wards, &c., the removal of one of the copper 
contact pieces on the rocking contact arm being the only alteration 
necessary to convert it for this purpose. The second switch is an 
improved “ Bowspring " pear switch (Fig. 4). The current-carrying 


Fio. 4. М 


parts of this switch are mounted on а vitreous porcelain base, and 
а wider break than in previous patterns is arranged. in addition 
to improved terminals. The porcelain base is easily lifted from its 
containing case to facilitate wiring up, and the appearance and 
design is admirable in every respect. 
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Electric Radiators.— The names of Mr. Н. J. Dowsing and the 
Dowsing Radiant Heat Co., 24, Budge-row, London, E.C., are 
inseparably associated with the development of the luminous elec- 
tric radiator, and in a new list which the company are now issuing 
some fine examples of this apparatus are listed and described. We 
have selected from a large number of illustrations two examples, 
one plain and one ornamental. Fig. 1 is of a light portable type, 
coppered all over except the back, and specially designed for waiting 
rooms, offices, &c., where a portable heater of good appearance is 


Fic. 2. — Dowsing Radiator. 


Fra. 1.—Dowsing Radiator. 


required. The overall dimensions of this radiator are—height 2141п., 
width 16in., depth біп. Fig. 2 is fan-shaped, patent coppered 
reflector, with fancy brass frame, adapted for drawing rooms, bed. 
rooms, boudoirs, and wherever a handsome type of radiator is 
required. Overall dimensions—height 29in., width 25%in., depth 
104in. Both these radiators are, as shown, fitted with two switches, 
enabling one-half the current to be shut off when not needed The 
circular list contains much information regarding Dowsing radiators, 
which are coming into general use. 


Oatalogues.—The India Rubber, Gutta Percha & Telegraph Works 
Со. have just issued several sheet lists dealing with (1) Rymer- 
Jones testing keys, (2) Rymer-Jones universal shunt, and (3) 
Rymer-Jones patent connectors. In the first- mentioned list itlus- 
trations and particulars of discharge, reversing and short-circuit 
keys are given. These keys have spiral wires to ensure perfect 
metallic connection between the contact arms and their terminals, so 
that the bearings may be well lubricated to secure free movement. 
Friction between the rubbing contact surfaces keeps them clean, 
and, as one is of gold and the other of platinum, there is no tearing 
action. In the second list a universal shunt, which can be used for 
all the tests for which the Wheatstone bridge and the Kelvin and 
Varley slides are suitable, is illustrated. This shunt is made on the 
same principle as the larger pattern shunt which has been employed 
in the India Rubber Co.'s works for the past eight years, and has 
been found to be in every way satisfactory. Instead of the instru- 
ment being contained in two large and separate cases, as hitherto, 
both parts are now made in a single case, measuring 18їп. by Tin. 
by 8hin. In this way the smaller pattern shunt is particularly suit- 
able for use on board ship or in cable huts, where space is limited, 
and enables effectual insulation to be provided, besides reducing the 
cost of the instrument. The third list illustrates several forms of 
connectors for electrical testing. 

Messrs. Holden & Brooke issue a new list describing and illus- 
trating Brooke’s patent exhaust head, of which a section is shown in 
the accompanying illustration. These heads 

are constructed on an improved principle 
and break the beats and muffle the noises 
caused by exhaust steam ; and, further, catch 
hot and greasy condensations, and prevent 
the distribution of greasy spray. The internal 
areas are arranged to avoid back pressure 


The Stern-Sonneborn Oil Co., 57, Grace- 
church-street, London, E. C., have prepared 
a circular relating to a special class of lubri- 
cating oil which the company has placed 
upon the market for use in turbine lubrica- 
Brooke's Exhaust Head. tion, and of which the company offer samples 

free to interested parties. This company's 
“ Occentoline " oil, a cylinder oil for superheated steam cylinders, 
is also dealt with in a circular now available. 


Particulars and illustrations of further examples of telpherage 
installations made by the United Telpherage Co., Westfield, New 
Jersey, U.S.A., are to hand. 

Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 


which is not separately specified) from Oct. 12 to 18, with the ports 
of destination : — 

Africa — Alexandria, £169; Beira, £269 (including E238 telegraph appara- 
tus); Cape Town, £192; Chinde, £16 (telegraph material); Durban, £1,952 
(including 21,479 telegraph material); East London,£99; Port Elizabeth, 
£396. Argentina—Buenos Ayres, £258 including £165 telegraph material) ; 
Australasia—Adelaide, £15; Auckland, £125; Brisbane, £35; Fremantle, 
£192 (including £172 telegraph material); Lyttelton £20; Melbourne, 
£223 ; Napier, £57 ; Otago, £20 ; Perth, £21 (telegraph material); Sydaey, 
£2,501 (including £158 telegraph material) ; Wellington, £164. Belgium — 
Antwerp, £558 ; Ghent, £48 ; Ostend, 141 cwt. (telegraph wire). Brazil 
Rio Janeiro, £68 (including £16 telegraph material). C«nada —Halifax, 
£36,329 (telegraph cable). Ceylon—Colombo, £117. China—Shanghai, 
£516 (including £300 telegraph material). Cyprus, £15 (telegraph 
material). France Boulogne, £347; Paris, £3,335 (including £3,240 
telegraph material). Germany—Hamburg, £102. Gibraltar, 16 ewt. 
and £40 (telegraph material). Holland—Amsterdam, £35; Flushing, 
£112. Hong Kong, £435. India—Bombay, £4,330; Calcutta, £400; 
Madraz, £212. Russia—St. Petersburg, £407 (including £295 telegraph 
paper). Spain—Cadiz, £10. Straits Settlements—Penang, £58; Singa- 
pore, £127. Sweden—Gothenburg, £46. West Indies—Trinidad, £13. 
Total, £54,357, against £13,725 in the corresponding week last year 
(Oct. 14 to 20). 


BOOKS RECEIVED. 


(Copies of the undermentione1 works can b» hid from The Electrician office, post 
free, on receipt of published price. Add 5 pər cent. for abroad or for foreiga books ) 

* Lectures Scientifiques: A French Reader for Science Students." 
By №. G. Hartog. (London: Rivingtons.) 5s. 

“ First Stage Magnetism and Electricity.” 
New edition. (London: W. B. Clive.) 2s. 

„The Higher Text Book of Magnetism and Electricity.” 
К. Wallace Stewart. (London: W. B. Clive.) 6s. 6d. 

* The Law and Practice relating to Letters Patent for Inventions." 
By Nicolas Vale. (London: Butterworth & Co.) 15s. 

, " Notices sur L'Électricite. By A. Cornu. Extraites de l'Annu- 

aire du Bureau des Longitudes." (Paris: Gauthier-Villars.) fr.5. 

“ The Electric Tramcar Handbook." By W. A. Agnew. (London: 
Alabaster, Gatehouse & Co.) 9s. 6d 

*Elektrolytisches Verfahren zur Herstellung parabolischer 
Spiegel." Monographien über angewandte Elektrochemie. No. 
XIV. By S. Cowper-Coles. Translated by Dr. E. Abel. (Halle: 
Wilhelm Knapp.) Im. 

Künstlicher Graphit.“ Monographien über angewandte Elek. 
trochemie. No. XV. By F. A. J. Fitz Gerald. Translated by Dr. 
Max Huth. (Halle: Wilhelm Knapp.) 3m. 


By R. H. Jude. 


By 


PATENT RECORD. 


— — 

The following List of Application for Patents and Specifications published 
has been compile l for this Journal by Messrs. MgwBunN ELis & Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


NoTE.— The under mentioned Applications are nol open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
accompanics «pplication, an asterisk is affircd. 

Unless otherwise stated, the application is made in London, 


September 6, 1904. 

19,198 J. N. FipLER and S. W. Fipter. Manchester. Life-guarda. 

19,252 A. BLoNDEL. Arc lamps. (Date applied for, Sept. 9, 1903, date 
of application in Belgium.)* 

19,242 Н, Lea and S. MtrcHELL. Electric light fittings. 

19,2245 A. Dicktnson and J. MANNHEIM. Electric generator locomotives 
and the like. 

19,245 R. P. WILSON and A. C. MansHaLL. Automatic signalling for elec- 
tric railways or tramwaye.* 

19,265 К. HoESISCk E. Indicating devices for electrical fire-alarms.* 

19,266 К. ZIEGENBERG. Galvanic cell.“ 


September 7, 1904. 
19,305 E. M. T. Boppam. [Electric interlocking apparatus for electric 
signals and points. 
19,526 J. F. Jangs. Electric hand switches for motor cycles, (с. 
19,555 J. Younc, Eliminating the effects of induction in telephone 
systems and the like. 
19,554 FRM or Reiss & KLEMM. Liverpool. Electric motors. 
applied for, Oct. 12, 1903, date of application in France.)* 
September 8, 1904. 
19,541 T. Haynes. Birmingham. Bearing for motora, dynamos, &c. 
19,343 J. Murray, J. MURPHY and P. Goopigr. Birkenhead. Regulating 
trolley head. 
19,364 L. W. Branston. 
electric cranes. 
19,565 W. Н. IsHerwoop. Leeds. Metallic conduits for wires and cables. 
19,419 W. Н. CHAPMAN. Removing static electricity from paper, yarn, 
power belts, &c.* 
19,422 H. J. Happan (Allgemeine Beleachtungs und Heizindustrie A.-G. 
Germany). Regulating mechanism for are lamps.“ 


(Date 


Batb. Combined driving gear and brake for 
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' September 9, 1904. 

19,423 T. TAYLOR. Birmingham. Internal insulation cf tubes and fittings 
for electric conduite. 

19,440 W. H. Isaerwoop. Leede. Switches. 

19,475 О. Imray (Siemens Schuckert- Werke, G. m b. H., Germany). Elec- 
tric cranes or the like, 

19,477 Warwick Macainery Co. (G E. Co., U.S.). Emergency governors. 

19,478 B.T.-H. Co. (G.E. Co., U.S.). Regulators fcr electric circuits. 

19,479 B.T.-H. Co. (G. E. Co., U. S.). Electricity meters. 

19,482 G. P. FiNNIGAN. Electric automatic block signal and eafety syntems.“ 

19,500 A. вант. Electricity meters of the mercu:y electrolytic type. 

19,502 A. Ұвіснт and Н. FLAXMAN Reason. Electrolytic meters for 
alternating currents. 


September 10, 1904. 

19,506 G. E. FLEzTCHER. Manchester. Wall sockets and switches. 

19,525 A. BAUMANN, Electromotors. (Date applied for, S*pt. 12, 1903, 
date of application in Germany.)* 

19,540 J. Dixon and T. О. Dixoy. Combined rail and road electric tram - 
way system and vebicles therefor. 

19,561 J. HoNNETTE and H. Gergarpi. Trolleys for electric tramwaye.* 

19,571 А. G. BrLoxaM (Société Anomyne d'Etudes Electro- Chimiquee, 
Switzerland). Lead peroxide. 

19,572 B.T.-H. Co. (G. E. Co., U. S.). Controlling circuit-breakers. 

19,575 B. T.-H. Co. (G. E. Co., U.S.). Train control systems. 

19,574 B. T. H. Co. (G. E. Co., U. S.). Motor control systems. 

19,580 T. Duncan. Electricity metere. (Date applied for, Dec. 29, 1903, 
date of application in U.S.)“ 

19,590 M. MacDonatp McHarpy. Casing or conduit. 


September 12, 1904. 

19,609 A. G.Sgaman. Kingston. Flectro-magnetic N gear. 

19,611 J. KLINKENBERG. Glasgow. Controlling apparatus for electric 
motors. 

19,012 A. Duncan. Terminal for electric conductors. 

19,646 Bastian Метев Co., С. О. Bastian and С, Н. CHUBcHILL. Elec- 
trolytic electricity meters. 

19,47 Е. C. Smita and F. Н. Davis. Birmingham. Chain for pendant 
electric light fittings. 

19,651 J. CLARKE. Electric railways nod tramways. 

19,665 Н. HaAWTHORN. Automatic transmitters for electric fire alarm o1 


other signal“. 
September 13, 1904. 
19,685 J. ScHoFrIELD. Manchester. Trolley poles. 
19,748 and 19,749 A. F. Berry. Apparatus for distribution of alternating 
electric current. 
19,758 M. WILDERMAN and R. L. Monp. Thermopiles. 
19,762 R. Ames. Points for electric tramways aad light 1ailways on the 
conduit system. 
September 14, 1904. 
19,822 M. Latour. Starting resistances for electric collector motors. 
(Date applied for, Sept. 16, 1903, date of application ia France.)“ 
19,823 J. J. Норсѕом. Protecting “ live rails on electric railways. 
19,825 F. W. HowoRTH (A. Hommel, Switzerland). Magnetic induc‘ore. 
19,833 W. J. Davy. Arc lamf s. 
September 15, 1904. 
19,838 Т. Милев. Glasgow. Operating points of an electric railway or 
car line from an approacbing car. 
19,848 A. G. HvsLoP. Glasgow. Electric conduit system-. 
19,885 E. EiSEMANN, Liverpool. Electric igniters.* 
19,885 B.T.-H. Co. (G.E. Co, U.S.). Electric controllers. 
19,886 B.T.-H. Co. (G. E. Co., U.S.). Electric railway systems employing 
sectional conductors. 
19,887 B.T.-H. Co. (О.К. Co., U.S.). 
systems. 
19,888 B.T..H. Co. (О.Е. (o., I“. S.). 
19.889 B. T. -H. Co. (G. E. Co., U. S.). Electromagnetic mechanism. 
19,890 B. T.-H. Co. (G. E. Co., U.S.). Systems of signalling. 
19,891 B. T.-H. Co. (G. E. Co., U. S.). Protective devices for signal systems. 
19,898 H. E. BLackBuRN. Barnes. Primary bat: eries. 
19,917 E. G. HA RC OUT. Push buttons and the like. 
19,923 A. Hommes, Electromagnets having polarisel armatures for 
apparatus operated by revereals of electric current. (Date applied 
for, Dec. 21, 1903, date of application in Switzerland.)* 


September 16, 1904. 

19,953 E. E. CLARK. Manchester. Third-rail systms of electric traction. 

19961 H. V. Jamas. Manchester. Electrically-controlled driviag gear. 

19,976 W. К. Everett and E. J. Ngwrox. Electrical propulsion of vehicles. 

19,979 W. К. Everett and E. J. NgwruN. Magneti: wh<el-. 

19,993 Ev&RsHED & VIGNOLEs and E. B. ViaNoLES. У зцабв for ele:trical 
instrumenta of the moving-coil type. 

19,997 Н. К. STUART. Apparatus for regulating the voltage of electrical 
circuits. (Date applied for, Sept. 25, 1903, dite of application 
in U.S.)“ 

19,938 K. Е. Evers. Current collecting devices for electric generators and 
motors. (Date applied for, Sept. 26, 1903, date of app.ication 
in U.S.)* 

19,969 C. LE G. Fortescug.  Electri:al transformers. (Date applied for, 
Sept. 39. 1903, date of application ia U. S.)“ 

20,000 C. Lg G. FogTEkscUE. Coils for electrical apparatus. 
for, Sept. 50, 1903, date «f applicition in U. S.)“ 

20,001 P. M. Li^cotN. Systems of electrical distribution. 
for, Sept. 30, 1903, date of application in U.S.)* 

20,005 K. BiREELAND and S. Eyps. Process and furnace for subjecting 
solid materiala to the action of the electric arc. (Date 
app'ied for, Sept. 19, 1903, date of application in Norway.)* 


Safety devices for electric s gnalling 


Signalling systems. 


(Date applied 
(Date applied 


SPECIFICATIONS PUBLISHED. 
NoTE.—All specifications can be obtained at the uniform price of 84. 


1903. 
19,251 Brown. Telegra phy. 
19,341 Hayes. Laying pipes for electric light and other mains. 
21,227 TURNER and Turner. Life-guards for electric vehicles. 
21,315 Caste. Steps for electric and other vehicles. 
21,980 HvuLsaRT and ADAMS. Arc lampe. 
235,559 VEULLE. Sparking plugs and the like for electric ignition. 
25,540 Abaus and CunTIs. Resistance boxes. 
23,636 Brown. Raising and lowering arc lampe. 
25,022 McMvunikz. Couplings for electrical conduits. 

Nov. 21, 1902). 
1904. 


7,980 Meroapier. Fuses ог cutouts. (Date applied for, April 7, 1908.) 
8,540 Swirt. Printing telegraph receivers. 
10,688 Вонм. Device for grinding commutators. 
11,025 Horssorcu. Polar plotting paper. 
12,268 MaRiAGR. Automatically putting alternating-current transformers 
in or out of circuit. | 
14,221 DakiBBOLZ. Galvanic batteries. | 
14,366 Latour. Sterting resistances for electric motor commutators, 
(Date applied for, June 27, 1903.) 
15,043 Lake (Submarine Signal Co.). Electric telephonic transmitters 
and hke instruments. 
15,2035 Arr. Electric burglar and fire alarms. 
15,296 Рниллрз (Vogel.) Elec’ ric elevators, 
15,457 Krun. Vapour electric conductors. 
1903.) 
16,699 Воквм. 


(Date applied for, 


(Date applied for, July 11, 


Electrical resistances. 

15,874 RuPPrERT. Electrical fire extinguiaher. 

15,981 BRowNsLL. Telephone directories. 

16,179 Раск and Fortesccg, Electrical transformere. (Date applied for, 
Aug. 8, 1893.) 

16,294 DickiN:oN. Elec'ric lamp guards. 

17,190 GiuisGBAM. Manufacture of glow lamps to represent candles. 


COMPANIES' MEETINGS AND REPORTS. 


Edison & Swan United Electric Light Co. 
(Limited and Reduced). 


The twenty-first ordinary general meeting was held on Monday, under 
the presidency of Mr. Henry WoLrENDEN. 

The SECRETARY (Mr. H. Charles Gover) read the notice convening 
the meeting. 

The CHAIRMAN, said: In the concluding part of my speech last year 
I remarked, “ We are making steady progress." I may now claim that 
that remark has, so far, been Pastified. —we have made progress. Both our 
sales and our earnings show an increase compared with the previous years. 
The quality of our manufactures and the costs are alike favourable, and 
our financial position continues to improve. We have 8:111, however, to 
contend with active competition, which we are quite prepared to meet, 
and our confidence in the future remains unabated. Taking the accounts as 
they stand, you will see that in the net revenue account the balance brought 
from profit and loss is £42,603 against £30,831 Jast year, an increase of 
£11,768. This is not the result of higher prices, as we have to recognise 
the tendency of the times and to study the interests of our customers. 
With regard to our stocks, we have priced these in our usual conservative 
manner. After providing for interest (£18.760) we appropriate £5,000 to 
depreciation on freehold and leasehold property, and allocate also £5,000 
to depreciation on plant, or about 6j per cent. upon the sum standing 
against this item in our books at the commencement of the year, 
and we put £1,000 to tools account. The stocks are depreciated by 
£1,442, and we have provided the usual £1,000 for future stock deprecia- 
tion. This reserve now amounts to £8,488, and must be regarded as an 
insurance fund. £1,508 is reserved for bad and doubtful debts. This 
leaves the result of the year’s trading with a credit balance of 
£8,891, which in the ordinary course would have been available for 
dividend. The cost of establishing the business, goodwill, &c., remains 
unaltered, but we have reduced the debt of the Altrincham Company by 
£1,466—that is to say, that company have paid us in cash during the 
year not only the interest on their debenture debt and on the amount 
they owe us on open account, but also a sum of £1,466 in reduc- 
tion of their past indebtedness to us. Of course, the goods which we 
supply to them regularly from time to time are being regularly paid for 
in addition. Adverting to the auditors’ note with reference to our method 
of dealing with the interest accrued during the year on the Altrincham 
Company’s debt, we think we are acting in a perfectly correct manner, 
We have no reason to assume that the Altrincham debt is not a good one, 
but, on the contrary, there is every indication of its being gradually paid 
off with interest. Our freehold and leasehold property (£82,101) is 
reduced, not only by the £5,000 written off as depreciation, but also by a 
further £2,140 reserved for redemption of leases. Our stocks and plant 
(£234,091) show a reduction of £11,423, sundry debtors (£47,003) show 
a slight increase on last year, accounted for by the fact that we are 
doing a larger turnover. Investments at cost and loans on security 
(£26,857) contrasts with £7,000 last year, and, therefore, shows an increase 
of £19,857. This is easily realisable at short notice, and is perfectly good. 
On the other side you will note that sundry creditors and credit balances 
stand for £16,974, а reduction of £9,129 from last year and of no less 
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than £29,071 compared with 1902. The resolution approved last May 


sanctioning the writing down of the capital of the company was duly con- 
firmed by the Court, and its effect is shown in the balance-sheet. 
amount cancelled does not, however, suffice to extinguish the debit balance 


by £8,589, and this amount, therefore, falls to be deducted from the 


credit balance brought from net revenue account leaving £5,302 to be 
carried forward to credit of the current year. 
sing the details of the working of our business, as I hold that a public 
meeting is not the place where that should be done ; but if any shareholder 
desires information upon any point I shall be pleased to see him at the 
offices. As to the future, symptoms seem to point to an improvement in the 
general trade of the country, and doubtless we shall participate in this. 
I now move the adoption of the report and accounts. 

This was duly seconded and carried unanimously. The remaining 
routine business having been completed, the usual vote of thanks 
terminated the proceedings. 


Cuba Submarine Telegraph Co. (Ltd ) 


The sixty-sixth ordinary general meeting was held on Wednesday, Mr. 
CuanLEs W. Parisu presiding. 

The SECRETARY (Mr. James Scott) read the notice convening the 
meeting, and also the auditors’ report. | 

The CHAIRMAN said: The accounts are for the six months ended 
June 30 last, and the traffic receipts amount to £16,526, while last year 
they were £17,244, a falling off of £718, which arose in the month of 
June, when the Manzanillo-Santiago cable became interrupted ; but our 
interest receipts were rather larger, and the total income comes out 
£18,715 this year, as compared with £19,325 in 1903, or an actual 
reduction of £610. Expenses were £6,369, or £303 more than last year, 
due to additional expenses at the stations. Besides our usual working 
expenses, we have had to write off the special cost of the attempted 
repair, during January, February and March last, to the Cienfuegos- 
Santiago 1875 cable, amounting to £7,670. I referred to this matter at 
our meeting last May, but the payments in connection with the hire of the 
repairing ship are included in the accounts before us. "The expenses of 
£6,369 and this special outlay of £7,670 amount to £14,039, which, de- 
ducted from the £25,686 we have to the credit of revenue, including £6,970 
balance from the previous half-year, leaves £11,647 to deal with. The 
preference dividend requires £3,000, and we propose to pay a dividend 
at the rate of 5 per cent. per annum on the ordinary shares and carry 
forward a balance of £4,647, which I think we may consider a satisfactory 
outcome of rather an unfortunate half-year. Our last report informed 
you that we had contracted for a new cable to be laid from Cienfuegos to 
Santiago. The manufacture of this cable has made good progress, and 
I hope, if all goes well, we may have it working before the end of the year. 
Unfortunately the Cape Cruz-Santiago section of the Manzanillo and 
Santiago cable beame interrupted on Jone 14, the date of the great 
storm which fell upon the south-eastern portion of the Island of Cuba. 
This particular length of cable was the one laid nearest to the shore. 
The depth of water is very great in places, and there is an uneven 
bottom with banks of rocks which makes it most difficult to successfully 
repair breaks. The West India & Panama Co.'s steamer, the Henry 
Holmes," has tried to repair the break, but, after working on the spot 
for some time and finding the cable could not be recovered near the 
break, we came to the conclusion that it would be necessary to change 
its position and take & considerable pait of it further out to sea, away 
from the rocky and uneven bottom. We are sending out some extra 
cable, which will enable the position of part of this broken cable 
to be diverted into a better one, and where we may expect it will 
work for many years without any interruptions. In the meantime we 
are working under some difficulties, and until our new cable is laid I fear 
we must expect a decrease in our traffics. We are still waiting news of 
our applications to the United. States Government for payment of the 
expense we were put to by the cutting of our cables during the Spanish- 
American war; also our representative in Cuba has not yet succeeded 
in obtaining from the Government the subsidy due to us under our con- 
cessions for the coast cables, but we are still working away at these two 
matters, and trust in time to receive a satisfactory settlement, although 
these continual delays are most disheartening. I move the adoption of 
the report and accounts. 

The motion was carried unanimously, and the dividends being approved 
and the retiring directors and auditors having been re-elected, a vote of 
thanks terminated the proceedings. 1 


MONTE VIDEO TELEPHONE CO. (LTD.)—The directors’ report for the year 
ended July 81 states that the net profit was £13,527. Зв. 2d. By adding 
£1,783. 11s. 11d. from last year, the available balance is £15,310. 15s. 1d. 


After putting £2,000 to a reserve for renewal of plant and transferring - 
£5,000 to reserve, the directors recommend payment of the full preference | 


dividend at ће rateof5 per cent. anda dividend of 3 per cent. on the ordinary 
shares, leaving £1,805. 15s. 14. to be carried forward. During the recent 
civil war telephonic communication in the provincial districts of Uruguay 
was much interrupted. The number of subscribers and revenue in Monte 
Video continues to improve. 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)—At 
the meeting on Tuesday the Chairman (Mr. Chas. T. Yerkes) said the 
power house at Chelsea was very nearly finished. Its capacity would be 
more than sufficient to give power to all the companies which were to derive 
energy from it, including the Metropolitan District, the Great Northern, 
Piccadilly & Brompton, the Baker Street & Waterloo, and the Charing 
Cross, Euston & Hampstead Railways. Those companies were com- 
pelled to take their power from the company's power house, thus ensuring 
that all the power which they would generate would be sold. At the same 
time it gave to those companies their electric power at a much lower price 


The 


I abstain from discus- 


than they would be able to generate it for themselves. The electrification 
of the District Railway had been delayed somewhat by manufacturers of 
material, and there would be some delay by the car builders. While the 
directors expected to have electric trains on the route by Jan. 1, the whole 
of the railway would not be running electrically by that time. It was 
impossible to take off the steam trains one night and commence with 
electric trains the next morning. Ii must be done gradually, for several 
reasons, the main reasons being that the men were not educated to the 
new system, and that the signals could not be worked properly. The 
Baker Street & Waierloo Railway was progressing rapidly, but they 
would be a little late there owing to the laying of the permanent way and 
the building of the street stations. The Great Northern, Piccadilly & 
Brompton and the Charing Cross, Eyston & Hampstead Railways were 
going on very well. The London United Tramways, in which they hada 
controlling interest, were doing a good and constantly increasing business. 

In reply to a query, the chairman said they should probably run the 
first electric train from Ealing to the Mansion House. If precedents were 
anything to go by, electric working would be much more economical than 
steam. In the first place, by electricity they operated more cheaply ; 
secondly, they could run more trains, and thirdly, travelling was more 
comfortable. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— — 


NEW COMPANIES. 


GARCIN RENAULT ELECTRIC CARS & ACCUMULATORS (LTD). 
(82,298.)—Reg. Oct. 15, capital £20,000 in £10 shares, to adopt an agree- 
ment with P. Verhaeghe and to carry on business of dealers in and factors 
and vendors of motors, ships, accumulators, cycles and other vehicles, 
electrical, mechanical and general engineers, manufacturers of motor 
accessories, &c. The subscribers are P. Verhaeghe, engineer, G. Droulle, 
merchant, A. Renault, metchant, L. Garcin, engineer, E. Guibert, M. 
Duboys aud À. Bosquet, merchant. 


MUIRHEAD & CO. (LTD.) (82,270.)—Reg. Осі. 12, capital £50,000 in 
£10 shares, to acquire business carried on at Elmer's End, Kent, under 
style of Muirhead & Co., to adopt an agreement with A. Muirhead and 
F. L. Muirhead, and to carry on the business of electrical, mechanical 
and telegraph engineers and contractors, engine builders, boiler makers, 
electricians, manufacturers of and dealers in dynamos, telegraphic instru- 
ments, wires, cables, insulators and any apparatus and things required in 
connection with the generation, distribution, supply, regulation, accumu- 
lation and employment of electricity, heat, steam or other power, iron, 
brass and metal founders, launch and ship builders, machinists, fitters, 
millwrights, tube makers, iron and steel converters, smiths, metallurgists, 
&c. The subscribers are: A. Muirhead, D.Sc., F. R. S., Н. J. Muirhead, 
F. L, Muirhead, M.A., LL.B., Mrs. E. M. Muirhead, Mrs. G. J. Muirhead, 
Mrs, E. E. Muirhead and G. J. B. Porter. No initial public issue. First 
directors, A. Muirhead, Н. J. Muirhead and F. L. Muirhead. Qualifica- 
tion £500. 


WESTON, CLEVEDON & PORTISHEAD DOCKS RAILWAY CO. (LTD.) 
(82,275.)—Reg. Oct. 12, capital £120,000 in £1 shares, to carry on busi- 
ness of railway and tramway proprietors, carriers of passengers and goods 
by land and water, constructors and workers of underground, surface or 
overhead railways and tramways, owners of power stations and suppliers 


of electricity, &c. 
STATUTORY RETURNS. 


CONDUIT & INSULATION CO. (LTD.)—Return to Sept. 8 gives capital 
as £40,000 in £1 shares, of which 33,878 have been taken up. 41 per 
share has been called up on 15,878, and £15,878 has been received, 
including £7 paid on seven forfeited shares. 18,000 shares are considered 
as fully paid. Mortgages and charges, nil. 


GENERAL ELECTRIC CO, (LTD.)—In return to Aug. 10 the capital is 
£800,000 in 40,000 preference and 40,900 ordinary shares of £10 each, of 
which 25,000 preference and 30,180 ordinary have been taken up. £10 
per share has been called up on 18,000 preference and 5,180 ordinary, and 
£231,800 has been received. £320,000 is considered as paid on 7,000 
preference and 25,000 ordinary. Mortgages and charges, £200,000. 


GORSEINON ELECTRIC LIGHT CO. (LTD.|—The return to July 8 gives 
capital as £1,000 in £1 shares, all of which have been taken up. £1 per 
share has been called up and £990. 103 received. Mortgages and 
charges, £800. 

NEWTONS LIMITED.— According to return to Sept. 29 the capital is 
£40,000 in 4,000 shares of £10 each, of which 3,265 have been taken up. 
£10 per share has been called up on 1,865, and £18,650 has been received. 
£14,000 is considered as paid on 1,400. Mortgages and charges, £10,000. 


ERNEST SCOTT & MOUNTAIN (LTD.)—In return to Oct. 4 the capital 
is £150,000 in 100,000 ordinary and 50,000 preferred ordinary shares of 
£1 each, of which 97,790 ordinary and 28,700 preferred ordinary shares 
had been taken up. £1 per share has been called up on 75,790 ordinary 
and 28,700 preferred ordinary, and £104,240 has been received, £4. 10s. 
has been paid on one forfeited share of £10 nominal value, and £22,000 
is considered as paid on 22,000 ordinary shares. (Capital was originally 
£70,000 in £10 shares, and was increased to £100,000 in £10 shares in 
1897, 50,000 new shares of £1 each were created in March, 1904, and the 
existing £10 shares were subdivided into £1 shares). Mortgages and 
charges, £20,100. 

YALE ELECTRIC POWER CO. LTD.) — The return to Oct. 7 gives capital 
as £20,000 in 800 shares of £25 each, of which 605 have been taken up. 
£25 per share has been called up on 537 and £13,375 has been received, 
leaving £50 in arrears. £1,700 is considered as paid on 68 shares. Mort- 
gages and charges, nil. 
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MORTGAGES AND CHARGES. 


ELECTROLYTIC ALKALI CO. (LTD.)—Issue on Sept. 12 of £10,350 
debentures, part of series created July 9, 1904, to secure £50,000, charged 
on companya undertaking and property for time being, including uncalled 
capital. Trustees, Liverpool Mortgage Insurance Co. 

MEXICO ELECTRIC TRAMWAYS (LTD.) Trust deed dated Sept 21, 
1904, to secure £500,000 second debentures, has been registered. Property 
charged, certain ordinary shares and second mortgage debentures held by 


company in Cia de los Ferrocarriles del Distrito Federal de Mexico and 


company's general assets. Trustees, L. Breitmeyer and C. Rube. 


NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.)—Issue on 
Sept. 22 of £10,000 and on Oct. 6 of £700 mortgage debentures, part of 
series created Feb. 18, 1904, to secure £100,000. Property charged, 
company’s undertaking and property, present and future, except uncalled 
or ERS capital. Holders, York ae County Banking Co., H. Cleveland, 
W. W. Whytehead, H. E. Cradock, R. G. H. Boulton and W. W. Boulton. 
No trustees, Previously issued of same series, £66,100. 


PERTH (W.A.) ELECTRIC TRAMWAYS (LTD.) — Issue on Oct. 6 of £500 
6 per cent. debentures, part of a series created Dec. 22, 1903, and covered 
by trust deed of Dec. 30, 1903, to secure £50,000, charged on company's 
undertaking &nd property, present and future, including uncalled capital, 
benefit of certain agreements, tramways in Perth, &c. Trustees, Lord A. 
Butler and J. S. Austen. Previously issued of same series, £35,000. 


ROYOE LIMITED.—Issue on Oct. 7 of £1,900 debentures, part of series 
created March 27, 1903, to secure £25,000, charged on company's under- 
taking and property, present and future, except uncalled capital. Trustees, 
Law Guarantee and Trust Society. Previously issued of same series, 
£23,100. 

SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.)— 
Issue on Sept. 23 of £58,292 debentures, part of series created by resolu- 
tions of July 3, 1900, and May 6, 1904, to secure a sum not exceeding in 
aggregate amount of share capital paid up for time being. Dates of trust 
deeds, Aug. 3, 1900, and June 3, 1904. Property charged, company’s 
undertaking and property, present and future, including uncalled capital 
(as floating security except as to freehold or leasehold hereditaments for 
time being comprised in said trust deeds). Trustees, H. R. Beeton and 
W. R. Davies. Previously issued of same series, £120,000. 


CITY NOTES. 


— — 


MEMORANDA (Осі. 20).— Bank rate 3 per cent. (since April 21, 1904). 
Price of silver 26}j}d. per oz. Consols 88, —88 |1 for money, 883 —883 
for account; 24 per cent. annuities 873—88}, Consols Pay Day, Nov. 4; 
Stocks and Shares Continuation Days, Oct. 25 and Nov. 9; Ticket Days, 
Oct. 26 and Nov. 10; Pay Days, Oct. 27 and Nov. 11; Mining Share 
Carry-over Days, Oct. 24 and Nov. 8. 


CALLENDER'S CABLE AND CONSTRUCTION CO. (LTD.) —The directors 
have declared an interim dividend of 5s. per share (10 per cent. per annum 
on the ordinary shares. Sir J. Fortescue Flannery, M.P., has been electe 
a director in p of the late Lieut.-Cul. G. A. Elliot 

ELECTROLYTIC ALKALI OO. (LTD.) —The net profit for the year ended 
Aug. 81, after ample expenditure in keeping up buildings, works, plant, 
machinery and tools in an efficient state, and making adequate allowance 
for depreciation, is £521. 188. 9d., making, with £852. 10s. 7d. from last 
year, a total of £1,374. 9s. 4d., which the directors recommend should be 
carried forward. To the great depression of the market price of bleach- 
ing powder throughout the year the unsatisfactory results of the year's 
working are attributed. 


EASTERN TBLEGRAPH CO. (LTD.)—This company announce the pay- 
ment by warrants on Nov. 1 of interest for the half-year ending Oct. 31 on 
the 4 per cent. mortgage debenture stock. The transfer books will be 
closed from Oct. 25 to 81 inclusive. 

EASTERN & SOUTH AFRICAN TELEGRAPH CO. (LTD.)—It is announced 
that the payment by warrant on Nov. 1, 1904, of interest on the 4 per 
cent. Mauritius subsidy debentures will be made on Nov. 1. The transfer 
books will be closed from Oct. 25 to 31 inclusive. 

GLOBE TELEGRAPH & TRUST CO.—A quarterly interim dividend of 3s. 

er share on the preference and of 2s. per share on the ordinary shares 
as been declared. 

ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.) -The following divi- 
dends have been declared for the current year: — An interim of 3 per 
cent. on the 6 per cent. cumulative preference shares (less tax) and an 
interim of 8 per cent. on the ordinary shares (tax free), payable 31st inst. 

SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.)—During the first 
nine months of the year 6,590,572 units were sold, against 2,788,400 units 
for the corresponding period of last year, giving a gross revenue of 
£51,009, against £27,065. 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee have 
appointed Oct. 26 а special settling day in £200,000 44 per cent. first 
mortgage debentures and a further issue of 16,000 £5 ordinary shares of 
the Urban Electric Supply Co. (Ltd.) 

WEST AFRICAN TELEGRAPH CO. (LTD.)—An interim dividend at the 
rate of 4 per cent. per annum for the six months ended June 30 has been 
declared. 

WESTERN TELEGRAPH CO. 1 directors (after transferring 
£22,000 to general reserve and £18,000 to maintenance ship’s reserve) 
recommend a final dividend of 3s. per share (making 6 per cent. for the 
TM to June 30), and a bonus of 2s. per share (both tax free), payable Nov. 3. 

he register of transfers will be closed from Oct. 25 to Nov. 2 inclusive. 


ELEOTRIO TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 
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* Partly electrical, t Minus 8 days, ! Minus 2 days. $Plus2days.  *| Plus 8 days. 
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NOTES. 


——— a aa 
THERE is an article abstracted in this issue which touches a 


great subject. The author, Mr. EDsTROM, rightly realises 
that the fixation of nitrogen in a form competent to be 
utilised is of high industrial importance. The most obvious 
method is to burn air. This has been done by chemists for 
many years, and within the last ten has been used by Lord 
RAYLEIGH to isolate argon. As energy has to be imposed on 
the elements to be united, direct burning must be performed 
in such a way that particles, or even molecules, are heated to 
the necessary temperature and at once are able to escape. 
The notion has been put into working form by BRADLEY, 
who employs a number of very thin arcs. Now, BIRKELAND 
and EYDE attempt the same thing by causing an arc to oscillate. 
The principle in each case is the same ; energy must be poured 
into the mixture of gases, and as svon as the desired combina- 
tion has occurred, it must be turned into another field. The 


difference lies in the size of the apparatus and the method of | 


directing the energy. There is no quantitative side yet put 


forward for these experiments 


Price SIXPENCE (Оре 
Abroad Qd., or 18 cents, or 90c., or 80р/. 


success must be adjudged on that. Everybody knows that 
nitrogen ean be burned to useable compounds ; we want to 
know what is the cost. There is plenty of nitrogen in a com- 
bined state obtainable from gas producers, and by bacterial 
action from waste materials, and although both these methods 
draw on existing stores, yet oue must be convinced that these 
are approaching exhaustion before welcoming synthetical 


methods unreservedly. 
— — 


ANOTHER Paper read before the Electro- Chemistry Section 
of the St. Louis Congress has been receiving some attention. 
It is one by Messrs. A. G. Betts and E. F. KERN, and sings 
the praises of the lead voltameter for absolute measurements. 
We published it in full in our last issue. The point of interest 
in the Paper is that lead can be deposited from a solution of its 
fluosilicate in a coherent and weighable form. This discovery 
has been turned to account in the refining of lead, and the 
suggestion has naturally resulted that lead should be used as 
a standard material for measuring current. Lead has some 
advantage in cheapness and in its high equivalent ; further, 
any exact method of checking accepted values by a new mode 
of deposition must be welcomed. The precise degree of accuracy 
which may be secured by the use of lead can be ascertained by 
an examination of the tables which we print. The discrepancy 
in the results is too large for a method worthy of being used 
for absolute measurements, if we assume an extreme degree of 
accuracy in the silver voltameter observations. There is, of 
course, just a possibility that errors in the silver determina- 
tions may account to some extent for the discrepancies in the 
figures, and to have made the investigation quite complete the 
authors should have measured accurately by other means 
the eu, values of the currents used in each experiment. 
On chemical grounds, however, the lead voltameter must stand 
inferior to the silver voltameter. There is a risk of oxidation 
of lead which does not occur with silver, and there is no cor- 
responding increase of the equivalent to compensate for this. 
Moreover, silver has the considerable advantage of remaining 
monovalent whenever it can; sometimes it may slip, but on 
the whole its behaviour is quite as virtuous as one can expect. 

OMNES 

THE extent to which the newly-discovered properties of 
radium are likely to revolutionise our views of the universe is 
strikingly exemplified by the calculations of Herr LIERENoW) 


of which we give an account in another column. Following 


a matter of regret, because | оп the suggestions put forward by Prof. RUTHERFORD at the 
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Royal Institution last May (The Electrician, Vol. LIII., p. 212) 
-he shows arithmetically that the whole of the internal heat of 
the earth may be accounted for by the very natural supposi- 
‘tion that radium is uniformly distributed throughout the mass 
-of the earth in quantities of about one-thousandth of what is 
‘known to occur in pitehblende. The heat known to be given 
out by the whole earth is sufficient to heat some 50,000 tons 
-of water from freezing point to boiling point in one second. 
The occasional displays of volcanic activity are insignificant 
beside that constant stream of energy, and can be easily thrown 
in. Now, there are many indications to show that radium 
occurs more frequently than this in all known rocks, and the 
irresistible conclusion is that its occurrence is more frequent 
mear the surface of the earth than in the interior. This 
demolishes at a blow all our conceptions of a liquid interior at 
ithe tremendous temperatures implied by a uniformly rising 
gradient. The fact that the gradient of temperature does not 
rise uniformly in the deepest mines has been known for some 
time, but it has, of course, been entirely unexplained, since no 
theory of a cooling earth could account for a cool nucleus and 
a hot intermediate layer. It now becomes quite permissible 
‘to assume that the temperature rises towards the centre, but 
-attains a maximum at no very great depth, and that the 
interior beyond that point is at a uniform and comparatively 


low temperature. 
—— 


IN view of the recent demonstrations of the value of wire- 
less telegraphy in naval warfare, the delay of Admiral RoJDEsT- 
"VENSKY in communicating with the Russian Government after 
his bombardment of British fishing boats in the North Sea is 
inexplicable, and his report published yesterday in no way 
explains this delay. We know that the flagship, and presumably 
all the other ships of the Baltic fleet, are equipped with wireless 
telegraph apparatus, and inspite of the credible reports as to the 
general state of non-repair of the vessels, the wireless apparatus 
was in order, as the flagship is said to have spoken the North 
Foreland by wireless telegraphy. There are several points on 
the North Sea and the Channel at which the Admiral’s mes- 
sages could have been received, and if he did not avail him- 
self of this facility of sending an immediate report to his 
Government, it is evident that the reason was a desire for delay. 
The Russian Admiralty circulated a statement on Tuesday 
that they had no means of communicating with the squadron, 
a statement which is clearly incorrect for the reasons we have 
stated. It would, in fact, have been quite possible for the 
Russian Government to have been in continuous communica- 
tion with the Fleet from within a few hours of the incident 
until its arrival in the Atlantic. 


5 

Muc sound and practical advice concerning extra-high- 
tension transmission schemes is given by Messrs. KELLY and 
BUNKER in their Paper read before Section D (Electric Power 
Transmission) of the St. Louis International Electrical Congress 
and published in abstract in this week's Electriciun. American 
engineers have done much pioneer work in long-distance high- 
tension transmission, and it would be unwise of us in this country, 
who are to all appearances on the eve of similar work, to ignore 
the difficulties they have encountered and the way in which 
these difficulties have been overcome. The authors record the 


tendency of American engineers to substitute iron towers for 
wooden poles. In this they are in agreement with the other 
American electricians who spoke at St. Louis on the same 
subject. This substitution does away with burning or charring 
effects; it allows longer spans, conduces to longer life of the 
line construction and facilitates in some cases the transport 
of the line material. Of the relative cost of iron towers and 
wooden poles, the authors unfortunately, say nothing, but 
since the former are being substituted in cases where wooden 
poles were originally erected, it may be expected that the 
higher first cost of steel towers over wooden poles is more 
than offset by the advantages gained. But iron towers 
have also some drawbacks, the principal one mentioned by 
the authors being the necessity of shutting down the trans- 
mission line at once should a wire come in contaet with the 
fronwork. The authors, apparently, have been troubled with 
wooden pins charring, owing to continual leakage of current 
over dust-coated insulators. But it must be noted that dust 
does not always lead to such detrimental effects as in the 
author's case. In the Paper by Mr. L. M. HANCOCK on the 
Bay Counties power transmission, for instance, which was also 
read before the St. Louis Congress, it is stated, that little or 
no trouble was experienced from dust, except near cement mills. 
The nature of the country traversed in this particular instance 
may have something to do with this result ; perhaps, too, the 
insulators were of a different design. It emphasises once more, 
however, the maxim, announced by most writers on high- 
tension power transmission, that it is absolutely necessary to 
investigate local conditions thoroughly before embarking on 
high-tension power schemes. The necessity of properly trans- 
posing the power wires in cases where a telephone circuit is 
strung from the same poles is forcibly brought home to the 
reader by the figures quoted by Messrs. KELLY and BUNKER. 
It will surprise many, no doubt, that the voltage induced in 
a telephone circuit hung below the non-transposed wires of a 
10,000-volt power transmission was, in certain instances, as high 
as 2,000 or 3,000 volts. 


age 


EVERYONE who has followed the career of the Hargreaves- 
Bird process will feel regret that the report of the Electrolytic 
Alkali Company, published elsewhere, is not more satisfactory. 
The Company, as we know at first hand, has in use a sound 
and practical method. It has operated in a thorough and 
business-like way. Examination of the works has shown that 
the situation has been sensibly chosen, that the plant is good, 
and thas adequate capital has been expended with a courage 
not always characteristic of English manufacturers. In spite 
of all this, the Company has to acknowledge that its situation 
is not free from difficulty. 
are compelled to attribute this difficulty to the commercial 
situation. It must be remembered that, until electrolytic pro- 
cesses for making chloride of lime came into use, the Leblanc 


Knowing the process as we do, we 


manufacturers were resting comfortably. When their chlorine 
monopoly was successfully attacked, they changed their 
methods, and prices for bleach fell with a bump. The history 
of the economics of the alkali trade has yet to be written. In 
the hands of a real romancer—we should prefer Mr. H. G. 
WELLS—it could not fail to be entrancing. 
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Іт would appear that the difficulties in connection with the 
conversion of the horse tramways in the north of London to 
electric traction are not smoothing themselves out in a manner 
likely to lead to a speedy and satisfactory settlement of the 
grievances of the three parties concerned. To the credit of 
the London County Council, be it said, however, it is quite 
evident that they take a common-sense view of the situation— 
viz., that the overhead system should be adopted for the tram- 
ways in North London, rather than the more expensive and 
complicated conduit system. In this, of course, the North 
Metropolitan Tramways Co. quite naturally cone urs; but the 
real stumbling block is the existence of sec. 23 of the London 
County Council (Electrical Powers) Act, 1900, which provides 
that in no Borough may the overhead system be adopted with- 
out the consent of the Borough Council. Bu? for this it is 
possible that effect might have been given to a compromise, 
which it was stated a short time ago had been arrived at 
between the County Council and the Company now working 
the horse cars on lease. In our issue for July 22nd we gave 
a report of a Conference of the local authorities north of the 
Thames, and we understand that a similar Conference is again 
to be held. In the meantime, the date of expiry of the Com- 
pany’s lease (1910) becomes less distant, but we fail to see 
that the County Council will be in any better position even 
at that date. So long as the Borough Councils insist on the 
conduit system, and the County Council refuses on the score 
-of capital expenditure, there is a deadlock. An indication of 
ithe views of a responsible section of the Council is given in 
a report of the Finance Committee mentioned on another page 
of this issue. Owing to the difficulties in connection with the 
reconstruction of the existing northern lines, the construction 
‘of certain other new lines has been delayed, and the powers 
for the construction of a line along Rosebery-avenue expire 
next year. In order to avoid the lapse of the powers and the 
consequent, expense which would be entailed in applying to 
Parliament again, it is recommended that the construction 
of this short line upon the conduit system be proceeded with 
at once, but that it should be worked by horses by arrange- 
ment with the North Metropolitan Company until the 
conversion of the entire tramways in the north. In advising 
this course, however, the Committee points out that this decision 
must not commit the Council to the adoption of the conduit 
system for the whole of the lines in the north. 


eae eo 


ELECTRIC condensers, while one of the oldest electric 
apparatus used, are amongst those pieces of electric machinery 
which are least understood and which have undergone but 
little improvement during the past. They have acquired the 
reputation of being unreliable—at least, when used for storing 
considerable quantities of electric energy at high pressures— 
and their employment for results which can be obtained by 
other means is studiously avoided. But there are many 
occasions where their employment, if only they were cheap 
and reliable, would conduce to a decided betterment of things. 
This is notably so in alternating-current installations, where 
condensers might advantageously be used for rectifying phase 
differences, or for creating phase differences, as the case 
may be. But we are yet far from adopting condensers as a 


standard piece of apparatus with the same confidence as we 
would use, say, a choking coil. As Mr. SWINBURNE said in 
his Presidential Address to the Institution of Electrical Engi- 
neers two years ago: “ Bringing the poles of a large station 
within a small fraction of a millimetre over an enormous area 
with nothing but a few thicknesses of paper between them 
does not appeal to an engineer." A step towards the realisa- 
tion of a cheap high-tension condenser for considerable power 
has been made by Herr MoscicKt, whose investigations are 
recorded in another part of this week's paper. As will be seen, 
the pattern of condenser finally adopted by the experimenter 
closely resembles the old Leyden jar, but with the all-important 
difference that the dielectric is thickened at the edges of the 
coating, thus rendering these critical places as puncture-proof 
as any other part of the jar. Since the energy which can be 
stored in a condenser is in proportion to the square of the 
potential employed, it is obvious that the higher the voltage 
the smaller will be the capacity of the condenser required to 
produce the same effect. As Herr Moscickt claims that his 
condensers will stand extremely high voltages, he therefore 
proposes, where the voltages are not already very high, to 
connect them through transformers across the circuit in which 
an alteration in phase is to be obtained, placing the primary 
of a step-up transformer across the circuit and connecting the 
condenser to the secondary terminal. 


A peculiar coincidence occurred in the Old Kent-road, 
London, on Monday. A fire (not ‘‘ due to a defective electric 
circuit ") broke out on the premises of a tailor, and the fire 
brigade was called to extinguish the flames. Whilst they 
were at work one of the London County Council electric 
tramcars came up, and the fuse in the plough blew. This, as 
occasionally happens, set fire to the preservative compound in 
which the ploughs are dipped periodically, and flames were 
seen to issue from beneath the car. An intelligent fireman 
immediately directed his hose upon the car and extinguished 
the flames. The coincidence of the two occurrences. and the 
fact that the fire brigade was on the spot when the flare-up 
happened underneath the tramcar, must be the reason for the 
peculiar report which was published in Tuesday's Times, from 
which it would appear that the serious fire occurred on the 
tramcar and that the fire brigade was called to extinguish this, 
while no mention of the fire brigade is made in connection 
with the tailor's shop fire. The report reads as follows :— 


One of the London County Council's electric trams caught fire last 
night in the Old Kent.road. The passengers hastily left the car, and 
firemen extinguished the flames. A defective electric circuit was the 
cause of the mishap.—A fire broke out last night at 510, Old Kent-road, 
S.E., on the premises of a tailor named Posiler. The shop and house 
were severely damaged. 


It would appear, however, that there is need for a non- 
inflammable preservative compound for “dipping ” the ploughs. 
— 998 «899 . — —— — ——— 


Bequest to Cardiff University.—It was announced by 
Principal Griffiths at the annual meeting of the University 
College, Cardiff, on Friday, that, under the will of the late 
Dr. Isaac. Roberts, the college would become the recipient of 
nearly £15,000. This was under the condition that two 
scientific research scholarships, open to graduates or non- 
graduates, of the value of £50 a year each, be established. 
It is understood that University College, Liverpool, and 
Bangor College will also benefit under the will. 
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Standards for Bull-headed Railway Rails.—The Engineer- 
ing Standards Committee has issued its report on the standard 
specification and sections of bull-headed railway rails. The 
standard specification relates to questions of chemical com- 
position, manufacture, permissible variations in weight, tem- 

lates, length of rails, branding, tests and soon. It is followed 
by an illustrated description of forms of British standard 
tensile test pieces. This is succeeded by a series of tables 
containing the principal dimensions and areas of standard bull- 
headed rails and nine full:sized dimensioned sections of rails, 
ranging—in steps of 5lb.—from 60lb. to 100lb. per yard. 


Cable Interruptions and Repairs. 
Date of Interruption. 

Cayenne—Pinheiros ... . Aug. 13, 1902 
Reissi-Issa (Yemen)—Camaran Oct. 22,1902 .. 
Tarifa—Tangier ........... . Jan. 18,1904 .. 
Cayenne--Paramaribo ...... July 13,1904 .. 
Cap Haitien—Mole St. Nicholas Aug. 20, 1904 
Bundaberg—Gomen (New Cale- 

Aug. 30,1904 .. Oct. 


deni)! ex 
Cap Haitien—Puerto Plata. Sept.26,1904 .. — 
Oct. 11,1904 .. — 


Trinidad— Demerara ........ 
Bolama—Bissao ...... rer Oct. 13, 1904 .. 
Jupiter Inlets (Florida) Nas- 
sau (Bahamas).......... .. Oct. 20, 1904 
Electrical Indication of Fire in Edinburgh Theatre Royal.— 
An outbreak of fire occurred in the Edinburgh Theatre Royal 
on Tuesday during a rehearsal. The fire originated among 
some wood shavings and packing in the basement under the 
stage, but it was almost extinguished by the time the fire 
brigade arrived on the scene. In addition to the ordinary 
hand alarm to the fire station, the Edinburgh Theatre Royal is 
equipped with the May-Oatway automatic alarm device, and 
this was instrumental in turning out the brigade. We are 
informed that there are only four theatres in the United 
Kingdom equipped with combined hand and automatic alarm 
devices, and all these theatres are in Scotland. The damage 
at the Theatre Royal did not exceed £5. 


Magnetic Alloys of Non-magnetic Metals.—According to 
the Western Electrician of Chicago, successful experiments have 
recently been conducted with a view to the production of 
magnetic alloys from non-magnetic metals. "With the same 
manganese that obtained a practically non-magnetic iron alloy 
a magnetic copper alloy may be produced. The non-magnetic 
metals, copper, aluminium and manganese, combined in certain 
proportions, produce an alloy having considerable magnetic 
properties. No combination of copper and aluminium pro- 
duces a magnetic alloy; hence, the presence of magnetic 
properties must be ascribed to the manganese. The manganese 
was submitted to the temperature of liquid air ; but no change 
was found to occur, the metal remaining non-magnetic. This 
was found to be the case with the copper and aluminium. 

А New Engineering Society.—A society known as The 
Wolverhampton and District Engineering Society " has been 
formed at Wolverhampton. The officials are as follows: 

President, Sir Alfred Hickman, Bart., М.Р. Vice-presidents—Councillor 
Berrington, Messrs. W. Buchan, P. M. Baker, Joseph Evans, George 
Green, E.S. W. Moore, A. J. Robinson, C. E. C. Shawfield, H. Stubbs, 
John Thompson. Secretary, Mr. T. Smith. Hon. Members—His Worship 


ш Mayor (Ald. Levi Johnson, J.P.) and Councillors Corbett, Weaver 
an ite. | 

Visits will be paid to works and Papers will be read before 
the society once a month. The programme for the session 
includes the following :— 

„Steam Engine Packing," A. MeSwiney ; The Parsons Steam Tur- 
bine and some of its Applications," Jno. D. Bailie; ' А New Type of 
Reversing Rolling Mill Engine," H. Stonewall Jackson; Electricity 
Switch Gear and Transmission,“ Leonard Andrews; Pumping 
Machinery, E. C. R. Marks; The Lanchester Car," F. W. Lanchester ; 
a Paper by C. E. C. Shawfield ; Boiler Construction,” S. J. Thompson. 


The Electric Lighting of London.— Ап American paper 
publishes the following wonderful information concerning the 
electric lighting of the City of London :— 

„was in London а few months ago, and paid a visit to the lighting 
plant there. Itis one of the most complete in the world. It is located 
in the East End, and, with some smaller stations, furnishes electricity 
for 4,500,000 arc lights. The lighting costs the municipality about 
$50,000,000 a year, or slightly over $11 a lamp. The main plant con- 
sumes about 2,000 tons of coal a day in the summer and three times that 
during the longer winter nights. Coal is bought in instalments of 
60,000 tons. Storage bunkers holding nearly that amount always are kept 
filled in view of possible strikes or other emergencies. There are 40 


Date of Repair. 


Pl dl | 


21,1904 - 


half a dozen 3,000 н.р. dynamos and one 6,000 н.р. dynamo. 


boilers with a capacity of 1,000 н.р. each, supplying power to operate 
Sufficient 
voltage is carried by the main cables to kill an army of 90,000 men. 
There are 3,000 miles of cable in the city connected with the electric 
lighting plants. The sum of $50,000,000 for lighting each year seems 
pretty large. But when you consider the average cost per light, it is 
cheaper than you find in American cities.” 

Electrolysis of Water Mains.—The Electrical Iterie of New 
York states that in the last report of the Metropolitan Water 
and Sewerage Board of Boston it isalleged that on 90 linear ft. 
in a 48in. pipe in Cambridge (U.S.A.), 5,225 pittings were ob- 
served, varying in depth from in. to zin. In parts of two lines 
of 36in. cast-iron pipe under the Charles river 11 pittings from 
дїп. to 6in. in diameter and gin. to z in. in depth were found. 
The pipes in the river are being destroyed very rapidly. At 
other river crossings damage was noted. In the city of 
Chelsea a 24in. cast-iron pipe line in 280 sq. ft. of pipe sur- 
face showed 250 pittings from 4';in. to ,";in. deep. In Lynn, 
on 175 sq. ft. of the surface of a 12in. pipe were found 387 
pittings from in. to Fa in. in depth, and at another place 
over an area of 44 sq. ft. were found 200 pittings. The deepest 
of these was 0-45in. with but 0:24in. of the original thickness 
of the pipe left. A large portion of these pipes will have to 
be replaced.. An insulating joint with a connection made of 
a rubber gasket 0-5in. in thickness placed between two flanges, 
has been found helpful in preventing the flow of a large 
amount of electricity from the Metropolitan pipes to those of 
the city of Cambridge. 

Wireless Telegraph Notes.—It is stated in a consular report 
that while submarine telegraphic communication between Mar- 
tinique and the outside world was interrupted for over 12 
months in 1902-3, owing to the terrible volcanic disaster in the 
neighbourhood of the island, a system of wireless telegraphy 
was established between Martinique and Guadeloupe. As 
communication was frequently interrupted by atmospheric and 
other causes, the experiment was not an unqualified success. 
During the first four working months of the wireless system 
an average of 10 messages of 10 words each per day were sent. 
Now that the French company's cable, which alone serves 
Martinique. has been repaired the wireless system is to be 
discontinued. 

While on a recent visit to America, Mr. Marconi, it is stated 
by the Western Electrician of Chicago, made the following state- 
ment :— | 


lhough thus far the experiments have been imperfect, they have 
mainly failed because of lack of power. I purpose to increase that of 
the Cape Breton station, and I have new appliances for a more perfect 
radiation for the electric waves. I believe that I can overcome the long 
distance with more power. The Cunard steamships now get their 
bulletins readily and accurately when 1,500 miles from shore. With 
sufficient power the remaining distance across the sea can be overcome, 
I believe. Recent experiments in Italy developed curious phenomena 
which distance only cannot explain. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, October 28th. 
PuysicaL Society. 
5 pm. Meeting at the Physical Laboratory, Royal College of Science, 
South Kensington, S. W. Agenda: (1) An Interference Appa- 
. ratus for the Calibration of Extensometers," by J. Morrow and 
E. L. Watkin. (2) A Sensitive Hygrometer,“ by Dr. W. M. 
Thornton. (3) * Note on a Property of Lenses, by Dr. G. E. Allan. 
SATURDAT, October 29th. "P 
JUNIOR INSTITUTION OF ENGINEERS. 
3 p.m. Visit to the National Physical Laboratory, Bushy House, 
Teddington. 


TUESDAY, November 1:t. 
INsTiTUTION Or CIVIL ENGINEERS. 

5 p.m. Address by Sir Guilford L. Molesworth, the President. The 
medals and prizes awarded by the Council will afterwards be 
distributed. 

THURSDAY, November 3rd. 
Tramways AND Їлөнт RAIL WAS ASSOCIATION. 

$ p.m. Meeting at the Society of Arts. Paper to be read: “ Notes 
on Permanent Way,” by A. N. Connett. 

RUGBY ENGINEERING SOCIETY. 

$ p.m. Meeting at the Benn Buildings, High-street, Rugby. Paper 

to be read: Permanent-way for Tramways,” by C. T. Taylor. 
RoNTGEN SocrETY. 

5:15 p.m. Meeting at 20, Hanover-square, when Mr. C. Thurston 

Holland will deliver his Presidential Address. 
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20ft. 6in.; wheel base of each truck, 6ft. Gin. ; width over cab, 7ft. 6}in. ; 
NORTH-EASTERN RAILWAY ELECTRIC GOODS ыыр over aide solea; 7. 0 width over-all, 8ft. Sin.; height 9 0 
rails to top of cab, 11ft. 9in.; height from rails to top of floor, 4ft. 32 in.; 
LOCOMOTIVES. diameter of wheels, 3ft.; diameter of axles at шин, 6ўїп.; 1 of 

| | axles at journals, бїп.; length of journals, 10in. 
The electric locomotives which we illustrate herewith are | The trucks are of the steel plate frame type, built in accor- 
said to be the largest ever built inthe United Kingdom. They | dance with English railway practice, and strengthened with 


GENERAL View or Locomotive, 


are of the double-bogie type with central cab and sloping ends, | steel angles and gussets with a swinging bolster built up with 
and when in running order each weighs 50 tons. The motors | steel sections and steel castings. Two nests of coil springs of 
are the G. E. 55 type with two-turn armatures, the gear having a | circular section support the bolster, and the latter is pro- 
ratio of 3:28, and there is one motor mounted on each of the | vided with cast-steel wearing plates, cast-steel centre and 
four axles. The Sprague-Thomson-Houston multiple-unit | side-bearing plates. The side frames are supported on 


Y —- 
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Scale of Feet 
0 7 2 8 4 5 6 


КЕ duds | the axle boxes by laminated springs of 
" E recte TEE E heavy design, while the axle boxes them- 
i NA — MÀ o" selves are of cast steel machined to work in 


the horn plates, which are also of steel and 
machined, and are riveted to the side frames, 
which are cut out to receive them. Wings - 
are fitted to the axle boxes to take the shoe 
beams, and heavy brasses, babbitted, are em- 
ployed in them, ample provision being made 
for lubrieation and exclusion of dust. Owing 
to the important part that the brake gear plays 
in the work that the locomotive has to handle, 
which is chiefly on heavy grades, a specially 
heavy design has been got out, blocks being 
fitted to each side of each wheel and all gear 
being made heavy enough to stand operation 
by air pressure. The wheels are of the cast- 
steel disc type, balanced, and fitted with rolled 
steel tyres 5jin. wide by 21in. deep on tread, 
Boeig Truck ron ELECTRIC LocouorivE. held in place by retaining rings and also 
by eight set screws; the movors are car- 
ried on the transoms by means of cast-steel 
system has been adopted, this being similar to that used on the | brackets in which the nose on the motor rests and is held 
passenger trains. Some of the principal dimensions are given | there by a forged strap. Oak shoe beams are bolted to 
below :— the axle boxes, the shoes being hung outside the wheel base 
Gauge, 4ft. Szin.; length over central cab, 9ft. Jin. ; length over head- | as shown on the drawings. All holes are drilled, edges of 
stocks, 35ft. ; length over buffers, 37ft. 1lin, ; pivotal centres of trucks, | plates planed and rivets hand riveted. 


1 
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The underframe is constructed of steel sections and ballasted | &c. Air gauges and ammeters are also fixed in each driving 
with cast-iron blocks to bring it up to the weight desired. position. Underthesloping ends are fixed thecontactors, reversers 
Each side sole is formed by a girder 12in. by 6in., weighing | and rheostats. The apparatus for each two-motor equipment 
54lb. to the foot and of I section ; there are also two centre is fitted in its own end of the cab, the four-motor equipment 
longitudinals, each Sin. by 34in. by ġin., of channel section, being thus split up into two equipments as regards location. 
these four longitudinals being connected at their ends by head- An angle-iron framing built on the floor of the cab supports 
stocks 15іп. by 4in. by zin. of channel section, and to the front the contactors, the reversers and resistances being bolted to 
of these are bolted oak headstocks 1531р. by 8in. The whole | the floor, but raised above it so that the cable runways may go 
frame is firmly riveted together with steel angles and gussets, | underneath them. The air brake is of the quick-acting pattern, 
all holes being d:illed and edges of plates machined. The , air being supplied by a B.T.-H. electrically-driven compressor 
underframe bolster is formed by two girders, each 6in. by 5in. , of the C.P. 14 type, which is hung underneath the frame. 
by zin. of I section, held together on the top by a plate 3ft. This compressor wil work against a pressure of 90lb. per 
wide and ŝin. thick, while on the lower side there is a plate square inch with a cylinder displacement of 20 cubic ft. per 
l7in. wide by Tin. thick. Between the bolsters, evenly spaced, , minute. The air reservoirs are fixed in the end of the sloping 
there are five cross girders, each Sin. by 3lin. by šin., of | cabs, as are also the sand hoppers, the sand being carried by 
channel section, backed with a plate 15in. wide by їп. thick, | flexible tubes to the fixed pipes on the trucks, while the air- 


and on the top of the frame is a floor of fireproof wood lin. 
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operating pipes are connected to them at the baseof the hoppers. 


Part Plan of Cab 
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Half Plan of Underframe 


Scale of Feet. 
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PLAN AND ELEVATION oF ELECTRIC LOCOMOTIVE. 


thick, fixed transversely with a top or lining floor of Zin. thick- 
ness laid longitudinally. The draw gear, side couplings and 
buffers are ot the standard English pattern. 

Tbe centre cab is constructed of z in. steel plate and angles 
and is quite separate from the sloping ends, which are also 
constructed in a similar manner, all three portions being bolted 
to the underframe. Two side windows are provided on each 
side, those at the driving corners being arranged for lowering. 
A sliding door constructed of ash is fitted on each side, and is 
glazed at the top and paneled at the bottom, bearing on the 
outside the arms of the company in transfer. The doorways 
are 2ft. 4in. wide and 6ft. in the clear. At the ends of the cab 
are two windows arranged to slide transversly. Arrangements 
are made for driving the locomotive from either end of the cab, 
and it is, therefore, fitted in duplicate with master controller, air 
brake, and sand and whistle valves. Inthe centre of the cab is 
fitted a cast-iron column to carry the hand-brake gear, and on 


each side is a panel for the control and pump circuit accessories 
capable of handling a 300-ton train on the level at a speed of 


with a main panel at one end for main and control switches, 


Brake leverage = 10:16 to 1 =34'9 tons = 70 per cent. of total weight. 


A shaded lamp is fitted in each driving corner, with three 
lights in each of the sloping ends and a headlight on each end. 
All lamps are 32 c.p. and arranged for working six in series on 
a 600-volt circuit; two portable lights are also provided. 

As the locomotives have to operate over sections fitted both 
with overhead line and third-rail, a sliding bow trolley has 
been provided of special design, which automatically reverses 
itself according to the direction of travel of the locomotive, 
and is also capable of being reversed and lowered from the cab 
by a hand-wheel actuating a worm and wheel device when not 
in use. 

All cables are asbestos- covered and are run either in wood 
troughing lined with uralite or in steel tubing. Besides being 
fitted with the nine-wire coupler at each end for the control 
circuit, bus or main line and pump line couplers are also pro- 
vided, so that two locomotives can be coupled together for 
dealing with heavier loads, and operated by one man. 

Each locomotive, when operating on a 600-volt circuit, is 
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14 miles per hour and of starting with a train of 150 tons on 
a grade of 1 in 27 under all conditions of weather, running up 
this grade at a speed of 9 to 10 miles per hour. They were 
supplied by the British Thomson-Houston Co., the trucks 
and bodies being built by the Brush Electrical Engineering Co. 
to the specification of Mr. C. H. Merz, consulting electrical 
engineer to the line. 


CHRISTCHURCH (N.Z.) ELECTRICITY SUPPLY 
WORKS ACCOUNTS. 


The accounts for the first financial year’s working of this 
undertaking have just reached us. Supply was commenced 
on August 1, 1903, on the continuous-current two-wire 
system. The installation, we are informed, is the only one 
in Australasia consisting of a combined refuse destructor 
and electricity works, the former being a four-cell Meldrum 
destructor which is rendering a very satisfactory account of 
itself. Coal is used merely for the purpose of assisting the 
destructor on the peak, and the total consumption for the 
month of August, 1904, was only 39 tons, no fewer than 
26,880 units of electricity being generated. At the present 
time the plant is working non-condensing, and it is anticipated 
that when condensers have been put down even this low coal 
consumption will be reduced. From the copy of the accounts, 
which only deal with the first eight months’ working, it 
appears that nothing is paid for steam supplied by the destruc- 
tor, and although the two undertakings work in conjunction 
with each other, yet the accounts are kept entirely separate, the 
destructor having been in existence before the electricity works. 

During the eight months ended March 31, 1904, the units 
sold numbered 39,423 and the actual maximum demand was 
92kw. There are no public lamps and the number of power 
consumers at the end of the seri numbered 15. The capacity 
of the plant is 200kw. and the number of consumers 60. A 
total capital of £12,142, averaging £60-7 per kilowatt, has 
been expended, of which £6,226 was for plant, £3,833 for 
mains, and £2,088 miscellaneous. The revenue for the eight 
months was £945, which works out at 5:764]. per unit sold. 
The total costs being £475 (2:89d. per unit), there remains a 
gross profit of £470. Of this, £155 has been set aside for 
depreciation, and, as the interest amounts to £317, there is a 
deticit of £305. However, as the figure set aside for depre- 
ciation represents 5'7 per cent. of the capital, calculated for 
eight months, and as that for interest represents 3:9 per cent., 
calculated for a similar period, the omission of any provision 
for a sinking fund can hardly be regarded as very serious. 
The following tables give the cost per unit sold under the 
usual headings. It may be pointed out, however, that the 
expenditure on distribution is not given, the reason being that 
it is probably so small as to be included under Repairs." 
Apparently, too, the undertaking is free from all rents, rates 
and taxes, while stationery and law expenses are too insig- 
nificant to be set forth as separate items. Under “Salaries " 
there is only the small sum of £74, and even the wages 
amount to no more than £216. Thus, for cight months’ 
work the entire staff has received only £290; we can only 
wonder what the chief engineer's salary may be. 


Expenditure. 
Works Сохтз — а 
uel vs CCC 0:45d. per unit. 
S/ e pia ͤ K 0:39d. „ 
ОРЕГОН SM 1:304. „ 
Гера тео 7ꝶ. ²m РЬ 0:224. „„ 
Distribution .............................. — 
Publio lights ERAS — 
Total works соз{з.................. res. 27864. 4 
MANAGEMENT— 
Rents ..... Sia PS Wasp eae Cae OA wn vA QE — 
Rates and takheeee ss — 
/o» ] ob mr . 0:444 „ 
Staten nnn eu ate Roe am жа 
Establishment, &c. ei 009d. „ 
P. occ Pm — 
Total costs 289d. „ 


In order to show that the undertaking is rapidly achieving 
better results, Mr. Lawrence Birks, the engineer, has sent us 
an analysis of the accounts for the month of August, 1904, and 
this we give below :— 


Destructor. 
REVENUE— EXPENDITURE— 
Refuse destroyed .... £8 19 0 Wages (five weeks) .. £71 15 2 
Ashes sold .......... 114 6 FFC 6 
Refuse sorters........ 4 0 0 
£9 13 6 £78 2 8 
Net working oost.............. £68 9 2 


Total quantity destroyed, 1,041 loads—i.e., 19-3 loads per eight hours’ 
shift, or 232 loads per week (12 shifts) 

Working costs, 18. 6d. per load gross, 1s. 89d. per load net. 

Standing charges— Interest, £13,700 at 4 per cent., £46; sinking fund, 
at 4 per cent., 26—252, 


Concerning the electrical plant, there were 115 consumers 
who took 18,436 units, for which they paid £316. 2s. (4 11d. 
per unit). The total costs were £151. 9s. 114. (1:974. per unit), 
leaving a gross profit of £164. 12s. ld. Calculating interest 
at 1j per cent., depreciation and sinking fund at 5} per cent., 
the standing charges amount to £104. 6s. (1:36d. per unit), 
and thus there is a net profit for the month of £60. 6s. 1d., 
which practically offsets the cost of working the destructor. 


NOTES ON THE ELECTRICAL EXHIBITS AT 
ST. LOUIS. 


BY OUR SPECIAL CORRESPONDENT. 


The utility of an international exhibition must always be a 
difficult matter to gauge, especially with reference to a par- 
ticular industry. lf each country were to make a point of 
sending machinery and appliances illustrative of its high-water 
mark of development, the result would be a collection of 
exhibits worthy to be called international, and of its utility 
there could be no doubt. There are many obstacles to be met 
in order to achieve this end, the chief of which are the selection 
of a suitable situation for the exhibition (to make international 
co-operation possible) and the apathy of manufacturers in 
plaeing their products on view where no immediate benefit 
to their business can be easily discerned. 

It may be stated at once that both these aspects of the 
question are rong S brought out in the electrical section at 
St. Louis and the character of its exhibits. In the first place, 
its situation is too far from Europe to make it an easy matter 
to transport large machines, and, further, the possibility oí 
acquiring new business in that class of goods in face of a 
high protective tariff is an exceedingly remote one. The 
Palace of Electricity, although full of machinery and apparatus 
meriting the most careful study, has drawn its contents almost 
entirely from the manufacturing houses of the United States. 
European countries are represented practically only by instru- 
ments of precision, telegraphic apparatus, electrocliemical 
appliances and special testing plant. 

The cost and trouble of transport of this class of goods is not 
prohibitive, and, in addition, the more enterprising manufac- 
turers of Great Britain and other countries are not wholly 
unsuccessful in selling their specialities, even against high 
tariffs and home competition. 

Naturally, the space alloted to European countries was but a 
small fraction of the whole, but, bearing in mind the restricted 
character of the exhibits, they deserve considerable attention. 
Great Britain, in the group of scientific apparatus, was well 
represented by nearly all the best-known instrument makers, 
while the Post Office had sent some fine examples of their 
latest telegraphic practice. The Duddell oscillograph, which 
was on view, worked admirably—no small credit to the British 
Commissioner, as it is the kind of instrument often apt to be 
very unresponsive to anyone but an expert. IIlustrative of 
quite a different field was the working model of Behr's mono 
railway, the demonstrations of which were conducted by the 
enthusiastic inventor himself and drew large crowds. 

Germany was conspicuous by the attractive and orderly 
manner in which its exhibits were arranged, but, like those of 
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the British section, they comprised almost solely electricity 
measuring instruments, with the addition of apparatus for 
research in electrochemistry and its industrial applications 
Italy was represented by but little in the way of manufac- 
tured articles. There were, however, a few well-designed 
instruments and some specimens of cable on view. The 
numerous photographs and drawings of the great water-power 
stations in Lombardy for the production of electricity showed 
the importance of the advances that had been made in this 
industry, which means so much to a country without coal. 


France, in her exhibits, was somewhat more ambitious in 
heavy machinery than the other countries, and sent a 700kw. 
three-phase set by the Société Alsacienne de Belfort. The 
Gramme Company also had a series of generators and motors, 
but the interest in them was mostly historical. In the fine 
collection of fittings and electroliers there was abundant evi- 
dence that on the artistic side France holds a high position. 
The rest of her exhibits fall into much the same category as 
those of Great Britain i. e., measuring instruments, electricity 
meters, telegraph apparatus and small accessories. 

Coming now to the bulk of the native products it was hardly 
to be expected that there would be many startling novelties, 
seeing that the present Fair follows so shortly after the Paris 
Exhibition of 1900. Most of the machinery on view was, in 
fact, of standard design, and probably familiar to most Euro- 
pean engineers. It was noticeable that almost all the smaller 
American firms were represented, but throughout the whole 
Electricity Building there was a pervading sense of the magni- 
tude of the two rival organisations, the General Electric and 
the Westinghouse Companies. 

In the history of electrical enterprise in America the influ- 
ence of Edison is of paramount importance. The services he 
rendered to the development of the incandescent lamp, and to 
the idea of the central station generally, are forcibly indicated in 
the remarkable collection of his earlier machines and apparatus, 
which has been arranged under the auspices of the Association 
of Edison Companies. The existence and continued prosperity 
of these companies to-day are the best exemplification of the 
high standard to which central station distribution had reached 
before our legislature had begun to give facilities for a similar 
development in Britain. In the model of an early Edison 
station we have an illustration of all the essentials of a modern 
installation, including the feeder and mains system, three-wire 
distribution and the extensive use of the glow lamp. Among 
the Jumbo dynamos and other machines that tradition has 
made familiar, we find the less-known model of what is claimed 
to be Edison's invention of the electric tramcar. 

In the department of polyphase machinery there are only 
two active exhibitors—the Westinghouse and the G.E. Com- 
panies. This dominating position is not due only to their size 
and power, but to the fact that they are the only licensees under 
the Tesla patents, which in America appear to control the 
whole field of polyphase working. One or two other firms 
show three-phase machines, but that is merely to educate the 
public in advance, pending the expiry of the patents. 

For the provision of light and power to the whole exhibition 
a complete central station of 14,000 н.р. had to be designed, 
and this work, carried out by the Westinghouse Company, 
constitutes one of the most imposing features of the machinery 
building adjoining the Palace of Electricity. The plant 
consists of four Westinghouse Corliss engines coupled to 
three-phase generators, two of the latter built by the G.E. 
Co. and two by the Westinghouse Company. These fur- 
nish current at 6,600 volts and 25 periods. "They have not, 
however, the distinction of being the largest generators in the 
Fair, this being held by an engine and generator set of 3,500kw. 
made by the Bullock Mfg. Co. This runs at 85 revs. per min. 
with the same voltage and frequency as the service plant. 

The Westinghouse Company have running a Parsons tur- 
bine of 400kw. capacity, and they show another of the same 
size in detail to make its construction clear. In their guide- 
book they are half-apologetic for its size, as they have now in 
hand some machines of 8,000 H.P. The revolving field of the 
generator consists of a solid steel cylinder milled out to form 
the poles in which there are deep slots for the windings. 
Special precautions have to be taken for ventilating, but this 


type of construction is well adapted for the high speed of 
3,600 revs. per min. and the consequent magnitude Jf the 
centrifugal stresses. 

Among the Westinghouse machinery are found several ty pes 
of three-phase motor, most of them, even when of 200 H.P. or 
300 H. P., having squirrel-cage armatures which are started 
under load by a regulating transformer. Others are provided 
with the more common slip-rings and resistance to be inserted 
in the armature circuit. The single-phase railway motor, 
which has already been described, is also in evidence, together 
with a multiple unit system of train control. One of the most 
attractive features of this section of the exhibition is the 
auditorium in which are shown cinemutograph pictures of the 
Westinghouse workshops in operation, taken by the light of 
the Cooper-Hewitt lamp. 

As is now pretty generally known, these lamps possess great 
actinie power, enabling instantaneous photographs to be taken 
in dark rooms or shops, with only a small number of them in 
use. A good deal of general illumination throughout the 
buildings was done with this type of mercury vapour lamp. 


Of the large machines made by the G.E. Co., the most con- 
spicuous was the 2,000kw. Curtis turbine, which runs at the 
comparatively low speed of 750 revs. per min. It forms an 
auxiliary to the lighting service plant. 

This company has brought together a very complete range 
of its manufactures, including the new commutator single- 
phase motor for railways, the development of which has been 
already touched upon. At its principal stall are seen at work 
large transformers, rotary-converters, a special design of motor- 
controlled high-tension oil switch, switchboards and their acces- 
sories. The operating electric car equipment is well arranged, 
the design of the controller requiring little responsibility on 
the part of the motorman. Its working is almost automatic, 
it being merely necessary for the handle to be placed full on, 
when the proper sequence of switching operations will be per- 
formed with sufficient time intervals. Should the motorman 
leave hold of the handle it at once flies back to the initial 
position, and shuts off the current. This exhibit in detail is 
worthy of the positiou which this company occupies in the 
province of car controller development. 

One of the curiosities of the G.E. Co.'s stall is a type of 
single-phase motor frequently pointed out as a possibility to 
“ third-year students,” but which one rarely sees in this prac- 
tical world. This machine of 74 H.P. derives its rotating field 
partly from a condenser in series with a special induced circuit. 
This condenser serves the purpose not only of providing the 
requisite phase difference for self-starting, but also of compen- 
sating for the wattless current when the machine is running. 
The condenser, formed of tinfoil and paraffined paper, is con- 
veniently placed in the base of the motor. 

Amongst the newer methods of illumination this company 
is not behind in its experiments, and has already developed its 
own type of mercury vapour lamp, many of which were in 
actual service in the exhibition. În the field of arc lighting 
there was also on view Steinmetz’s magnetite and copper are. 

In purely single-phase working a good deal is now being done 
in America with the repulsion motor principle. One of the firms 
best identified with it is the Wagner Mfg. Co., which has 
designed a motor that finds a ready market for use not only on 
single-phase networks, but also ou three-phase systems where 
it is connected to one phase. The motor is provided with a 
commutator and starts first as a repulsion motor, but when 
the speed nearly reaches synchronism, a centrifugal apparatus 
short-circuits the commutator segments and it then runs as an 
induction motor. " 

A very noticeable feature of most of the machinery exhibits 
was the almost universal application of the direct-driving 
motor. Especially was this the case with the heavier machine 
tools, where the natural advantages of the electric motor were 
fully recognised. Not only were shafting and belts dispensed 
with, but the more distinctive features of the electric motor 
such as the regulation of speed, the possibility of reversal and 
quick-return motion, were brought into play. | 

In the division of measuring instruments the collection of 
the National Bureau of Standards overshadowed all the others. 
Not only was the apparatus of the most complete kind, but it 
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was in active operation for carrying out the work of com- 
parison of standards, and thus rendered more highly educative. 
As before pointed out, the instruments and equipment will 
all be removed to the new National Bureau Buildings at 
Washington, now being got ready for them, when the 
exhibition closes, Those now in charge of the exhibit were 
most courteous in explaining the apparatus and methods to any 
engineer who cared to inspect it. 

At the Weston Company's stall one naturally sought for 

apparatus possessing accuracy and beautiful finish, and was 
not disappointed. The range of types is not perhaps very 
wide, but the evolution of the Weston instruments forms an 
excellent instance of what has been accomplished hy pains- 
taking experimenting and specialisation—after the so-called 
American method. 
. The progress in wireless telegraphy has been greater than 
in most branches of the science during the last five years, and 
the names of inventors and rival svstems are now almost 
inconveniently numerous. At St Louis, however, the one 
most conspicuous is that of De Forest. In the exhibition 
grounds are erected a tower 300ft. high and a mast 220ft. 
high at the two transmitting stations, which are in constant 
use. From one of these messages have successfully been sent 
as far as Chicago. 

After this the wireless telephone, which is worked hy the 
simple device of a buried coil influencing a small coil held in 
the hand looks somewhat paltry. Although the Westerner is 
pleased with the apparent mystery, most central station men 
had already used the same device when “ fault finding " on 
mains. 

Admitting that the scope of the electrical section is some- 
thing distinctly short of international, it forms a good land- 
mark in the development of tho industry. The features it 
will be associated with in the minds of most electrical engineers 
will probably be: the magnitude of its electric lighting effects, 
the size of the modern electricity generators and engines, the 
recognition of the steam turbine, the mercury vapour lamp, 
wireless telegraphy, and (more prosaic, but not less useful) the 
extended employment of direct-driving motors. 


. ... a E — 


THE SUPERIORITY OF ALTERNATING CURRENT FOR 
THE SUPPLY OF CURRENT TO LARGE CITIES.* 


BY DR. GOTTHOLD STERN, 


The production of continuous current by steam-driven dynamos 
in large cities requires only short treatment in view of our experi- 
ence to date. The necessity of sub-dividing the service between 
several small central stations built on expensive real estate and 
the difficulty of supplying them with coal and water in the midst of 
streets crow ded with ігаћс, has led all modern electrical engineers 
to abandon this oldest method of current supply, even such as, until 
recent years, wished to have nothing whatever to do with alterna- 
ting current. Moreover, continuous-current dynamos cannot be 
constructed of the capacities now required by large central stations, 
and such continuous-current stations are, therefore, equipped with 
a number of smaller units. Very few of the continuous-current 
dynamos in Europe have a capacity greater than 1,000kw.; the 
average capacity of the dynamos in operation in the largest 15 Con- 
tinental continuous current stations is 920kw. It is evident that 
steam engines adopted to such capacities are far from being as 
economical as larger units of the same quality ; moreover, the 
labour required by a number of smaller units is greater, their first 
cost is ed and the space required greater. It will be contended 
that smaller units could be apportioned more readily to the variable 
load created by the varying demand on an electric light station; 
but on drawing the load curves of a characteristic summer and 
winter's day and circumscribing them by a broken-line diagram 
indicating the units in operation, it is evident at once that even in 
the largest stations a sufficient relation between engines in opera. 
tion and the load on the station can be secured by 6 to 8 units, 
including the reserve; this number is still further diminished in 
the case of continuous current if the load is equalised to a certain 
extent by batteries. Practically, therefore, in stations of the same 
size, continuous-current dynamos should be selected in units of 
even larger capacities than alternators. However, in spite of this 
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requirement, difficultics in manufacture of continuous-current units 
of large size compel the selection, in a large city, of continuous- 
current dynamo units of a smaller capacity than would be dictated 
by the selection of the most favourable size of unit. 


In the present period of transition to the steam turbine there is 
added another difficulty. At the high rotative speeds of these tur- 
bines there results such & high number of pole reversals in the case 
of continuous-current dynamos as to make commutation extremely 
difficult. It is difficult enough to construct the commutator with 
sufficient safety mechanically for the high speeds, and the tendency 
to sparking is greatly increased at the higher differences of poten- 
tial resulting from the higher number of pole reversals between 
adjacent commutator bars. The wear on the commutator and the 
brushes is enormous, and although methods have been suggested 
for eliminating the sparking by special windings, this difficulty will 
always stand in the way of the application of large continuous- 
current dynamos to steam turbines. Some of the lesser difficulties 
in the station incidental to continuous-current working need not 
even be cited in the comparison. We shall, for instance, ignore the 
difficulty of handling the continuous-current commutator in contrast 
with the ease of maintenance of the contact rings of the alternator. 
We must not forget, however, that alternating-current working has 
also its inconvenience; the separate exciter in the case of the alter- 
nating-current generator is a certain complication, and the parallel- 
ing of alternators undoubtedly requires somewhat more practice 
than paralleling of continuous-current dynamos. 


Finally, we must not leave out of consideration the advantages 
inherent in the continuous current in connection with the possibility 
of its storage in storage batteries. If this possibility were coupled 
with sinaller losses and if storage batteries had greater durability, 
there would be established a preference which for many Altes 
would outweigh many other disadvantages. Unfortunately, how- | 
ever, both conditions have not been fulfilled. The real purpose of 
a storage battery should consist in changing the variable load on 
the central station machinery to a more uniform load i. e., to 
almost integrate the daily load curve. We should then reach a 
steady loading of the engines and boilers and they would operate 
continually at highest efficiency. The increased safety attained by 
the application of storage batteries is certainly very valuable as 
the batteries can take up at once the supply of current should an 
accident occur to the machinery. 

But with what losses and costs is coupled the operation of storage 
batteries. It appears from statistics of the Association of Central 
Stations" in Germany that in cities with a population of over 
200,000, in which storage batteries are used, the losses occurring in 
the batteries amount on the average to 33°5 percent. The first cost 
of the storage batteries for each kilowatt-hour supplied through 
them amounts to 98pfs. (24:5cts.), and as interest and depreciation 
at the longest life of the cells—10 vears—must be reckoned as at 
least 15 per cent. per annum, they increase enormously the cost of 
the current passing through them. If the cost of production of the 
kilowatt-hour at the dynamo terminals be 10pfs. (2:5сіз.), it is 
increased by the losses in the storage batteries to 13-35pfs. (3°337cts.) ; 
and on account of interest and depreciation on the invested capital 
by 14·7pfs. (3°675cts.) additional, a total of 28:05pfs. (7-Olcts.). Of 
course, the increase of price applies only to that part of the output 
which has passed through the storage batteries. In the cities above 
referred to this amounts on the average to 12 per cent. of the total 
energy produced, so that the storage batteries cause an actual increase 
of 21°6 per cent. in the price of the total production of current. 
And 5 this, it cannot be denied that storage batteries 
present a considerable advantage on account of the increased safety 
and better equalisation of the service. This advantage cannot be 
realised, however, until such time as a good storage battery may be 
available—a time unfortunately not yet at hand. 

The comparison will not be complete if the losses in the trans- 
formers are not considered also. The capacity of the transformers 
in well-planned alternating current stations is less than the number 
of connected lamps; their efficiency is up to 99 per cent. at full 
load, and even at half load, and, in good construction, not under 
97 per cent. Of course, the iron loss of the transformers is con- 
tinuous while the transformer is in circuit. This circumstance was 
formerly considered to be the weakest point in alternating-current 
service. Under the most unfavourable conditions this loss is calcu- 
lated about as follows: The total transformer capacity is sufficiently 
valued at 80 per cent. of the connected. installation of the station ; 
for 100kw. of connected installation, representing in the station of 
a large city an annual consumption of 60,000 kw.-hours, there would 
be, therefore, 80kw. of transformers whose iron loss, if of good con- 
construction, is about 1 per cent. or O'8kw. In the whole year 
there would be a loss in the transformers of 7,000 kw.-hours, or 
about 11:7 per cent. of the energy consumed. If the proper number 
of transformers is sclected in the sub-stations, and those not 
required for the demand at the time are cut out of circuit by hand 
or by automatic switching apparatus, this loss can bo considerably 
reduced. Apparatus of this kind has been continually improved 
from time to time, and it has also given good service for single 
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transformers. Тһе copper loss in good transformers is very small 
and proportional to the momentary load. 
It is important not only to manufacture the commodity cheaply 
and of the most satisfactory quality, but it must be transported 
cheaply and delivered cheaply to the customer at his residence. 
In the case of a large city with a diameter of about 5km. (8:1 miles), 
if it is desired to limit oneself to a single station—and it із 
desirable to do this for inany reasons—it becomes necessary to 
use high tension, to avoid the expenditure of unheard-of sums for 
copper conductors, and the enormous loss of energy in the cable 
network. If some measure of importance is attached to uniformity 
in the pressure furnished to the consumer, the demonstration of 
this statement by actual figures need hardly be required at this 
time. Continuous current can hardly be seriously considered for 
high tension; first, because it is almost impossible to maintain 
high-tension continuous-current dynamos in operating condition; 
secondly, because high-tension continuous current can be trans- 
mitted by cables only with great difficulty ; and thirdly, because the 
pressure of continuous current can only be converted by rotating 
machinery. Operating at the same pressure, conductors for 
alternating current are superior to those for continuous current as 
regards safety and durability, for, in the case of continuous current, 
in addition to the E. M. F., which constantly tries to effect an 
equalisation between the conductors of different potential, thereby 
tending to break down the insulation, there is added thereto the 
electrolytic effect which exerts a destructive action, not only on the 
conductors but, under certain conditions, on neighbouring metal parts 
also. ‘This is particularly the case with underground cables, and 
probably no manufacturer has yet given a guarantee for an under- 
ground cable for continuous current at over 1,000 volts. As a 
matter of fact, cables which have been underground approximately 
15 years subjected to 2,000 volts alternating current are not notice- 
ably affected, as shown by lengths of cable in the Vienna cable system. 
Of the Vienna 2,000-volt alternating-current network which was 
begun in 1889, which had 75km. (16:4 miles) in 1892 and to date 
has increased up to 400km. (248 miles), there have been replaced 
during the whole time only 340 metres (1,120ft.), or less than 1 per 
cent.. on account of failures, and the insulation resistance per kilo- 
metre has the same value to-day as at the time it was laid. Of 
course, failures in the cable network occur also with alternating 
current due to mechanical injury, Ae.. and we shall examine now the 
manner in which these show themselves. For simplicity's sake, let 
us consider à two-wire system. If one of the alternating-current 
conductors is damaged at one point, so as to become earthed, the 
service is in no way affected; even a second damage to the same 
conductor, by which a part of the current finds a return path 
through the earth, is without any particular harmful effect. With 
continuous current, on the contrary, the passage of the current to 
earth gives rise to an eleetrolvtie action, which not only destrovs in 
а short time long stretches of the conductor itself and its metallic 
sheathing. but also causes serious chemical decomposition in its 
passage from the metal parts of water and gas pipes, street-car rails, 
Fe. Ifthe second conductor also is completely earthed, a short 
eireuit results, Which. in the ease of continuous as well as alternating 
current, сап be productive of disastrous consequences, if provision 
is not made for switehing off at the right time by properly pro- 
portioned safety catches. It is different with the“ sneaking “earths 
When there is no complete earthing, but only a lowering of the 
resistance. ln this ease also, with the defect on one pole, a part of 
the current is diverted through the earth, and but a few amperes 
of continuous current. winch are thus shunted around the cable. 
cause ап есу пе Action. which results in damage to the whole 
lc nzin of the саси (moin the beginning of the first fault to the end of 
the last. 
lta csneasing Sur” of this kind appears on both poles, it has 
бараки Bhaprenel in the ease of continuous current that one of 
The CUAL ef Was completely destroved over a considerable length. 
hin deed. ihe heavier eurrent had not previously completely fused 
fe Pie QI sa... tr. reduced in dts cross-section. An alter- 
MUNI rend пем отк, even for high-tension current, is not in the 
ЧАМ АЛАТКО OV )eatins m a single pole even if they appear in con- 
Side Ae dents and at diferent points; in failures on beth poles 
NO a Nets R suis are experienced at first until the current has found 
ше Мел ропи of the faulty piece and caused a complete break- 
чома ap dns pexnt. Ine fault is, however, confined to this one 
мАч. and can easny be repaired by a simple splice. Cable faults 
AIX COTE not Pa ASW with any syster but the practical station 
QPODAIOTO WI. preter the олегуспе manifestations of breakdown ina 
UG Tension Adermating-curm nt cable to the lurking danger of the 
c. es curr at cornosion. 
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Asernanng entpent hich-tension cables are. of course. subject to 
ШАБУ ЧАДУ noi neni witht continuous-current cables: there are 
bx odo ns caused ba ascilianons in pressure which arise with 
ch, Dac. f Hunderten and capacity favoured by the 
Av ande ot Paruenie waves. Since these phenomena have 
Gerne better Renu. it is not so didicult to provide protection 
Against ie consequedees, and disturbances from these causes are 


avoided by the application of devices protecting against excessive 
tension and spark-gaps. High-tension alternating-current cables 
are always so constructed that the several conductors are enclosed 
under the same sheath and iron armour. This is necessary to 
avoid inductive effects. This is readily possible only because com- 
paratively small copper sections are necessary. In this way self- 
induction in the cables is prevented, and there is also no disturbing 
eflect to neighbouring telephone and telegraph wires. The absence 
of lurking defects in insulation in the case of high-tension cables, 
and the small currents carried by them, prevent telephone dis- 
turbances from stray currents, and these occur with much less 
frequency than with low-pressure conductors as used for continuous 
current. In addition, the alternating current has an inherent charac- 
teristic, by which the high tension at which it can be generated can 
readily be practically utilised—z.c., the possibility of conversion in 
transformers. Not until this characteristic became а practical 
possibility, through the efforts of Zipernowsky, Deri and Blathy, 
could the alternating current begin to conquer its territory. It is, 
of course, also practicable, in the case of alternating current, to 
transform from high. tension to the distributing voltage by rotary 
converters. The advantages of transformers as compared with 
rotary converters are so numerous that they could be left out of 
consideration on other grounds. First, their cost is about one-half ; 
second, the weight of a 100kw. transformer is only 0°6 the weight of 
a rotary converter of the same capacity and 0'4 that of a motor- 
generator of the same capacity, quite aside from the fact that often 
in the case of motor-generators—and always in the case of rotary 
converters —transformers are required in addition. "Transformers 
require no constant attendance, they occupy less space and their 
eflicieney is higher. It is not difficult to construct transformers 
having 99 per cent. efficiency. Rotary converters with over 95 per 
cent. efficiency have probably not been constructed, and at partial 
loads the difference in favour of transformers increases, especially if 
the comparison is made between smaller tvpes. All of these cir- 
cumstances lead to the fact that it is possible with transformers to 
increase notably the number of sub-stations without sacrifice in 
economy of cost of installation or of operating. In such cases the 
sub-stations supply only a small area of the city, and the influence 
this has upon the cost of the secondary network is clearly apparent. 
In the case of rotary-converter installations, in order to secure 
larger units and a smaller operating force, and because it is difficult 
to obtain suitable real estate for sub-stations, it is desirable to limit 
the sub-stations to the smallest possible number; the primary 
circuits are, in consequence, somewhat shorter, but the increased 
cost of the secondary net is many times this saving. It is desirable 
then to select as high a secondary pressure as possible, not forget- 
ting, however, that by so doing the mistake which it is desired to 
avoid becomes emphasised—the delivery to the consumer of a less 
valuable kind of current. 


We have now touched upon the second question which I advanced: 
Which kind of current is of more value to the consumer? In con- 
nection with the house wiring there appears at once а great 
ditference. The same conditions which appear to make the con- 
tinuous-current conductors in the street inferior as regards durability 
and safety hold in a still higher dezree in favour of the alternating 
current in residences. The insulation of continuous-eurrent house 
wiring at the same pressure must be better on account of the more 
severe requirements imposed by the electrolytic etlects; they are on 
this account denrer for the same safety, or at the same installation 
cost are less safe. Furthermore, the distributing pressure in the 
case of continuous current must be higher on account of the greater 
distance between sub-stations, causing an additional ditlieulty in 
this direction. Finally, it appears that, on account of the secondary 
network with widely-ramitied branches, every lack of insulation at 
every point, either in the street eables or in any house installation, 
causes an undesirable disturbance in the installation of every con- 
sumer connected to the same sub-station. The most desirable from 
the standpoint of the consumer is, therefore, an alternating-current 
service with house-to-house transformers at low secondary pres- 
sure. I believe Lam not saying too much when I maintain that 
the consumer will also prefer the alternating-current meter to the 
continuous-eurrent in the long run. Without the commuzator or 
brush contacts common to most eontinuous-eurrent meters, it is a 
simpler instrument and subject to fewer troubles. The clock meters 
of the Ameriean type are constructed for both systems, aud the 
electroly tie meter has been abandoned for many years. 

The consumer in a large еу uses electricity primarily for light- 
ing. and usually with ineandeseent lamps ; are kunps and motors 
oceupy а second place; and, tinally, we may consider several special 
applications. for medical purposes, Aen which, however. would not 
determine a preference in the seleetion of the type of current. 
After a careful reflection. E have not put motors in the first place in 
the consideration of centralstation service, as is generally the ease, 
and my decision is based upon the following considerations :—The 
price of electric current for motors must be considerably cheaper 
than tor lizhting in order to compete suceesstully with other motor 
powers. There is really no other reason why central stations sell 
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current for motors so much cheaper than for lighting. The supply 
of current for electric railways is not here considered because they 
usually have separate stations. According to the statistics of most 
of the large cities, the average use of current for motors is not 
greater than current for lighting. During the hours of maximum 
lighting load in the European Continental cities the motor load 
does not fall off; in the winter months, in average latitudes, the 
heavy lighting load begins at 4 o'clock and reaches a maximum at 
5 o'clock, but the motor load does not cease until 6 o'clock. Even 
the fact that the maximum demand of the current for lighting does 
not show the same number of average hours' use per year as current 
for power does not strongly modify this conclusion ; for, although 
it is difficult to obtain exact data on the maximum demand of this 
or that service, it can be stated with some certainty that current for 
motors will not show any sensibly better load-factor than current 
for lighting in the large Continental cities. There remains but 
one reason for the cheaper prices for motor current—expediency, 
Current for lighting must be considered, therefore, as that for 
which the highest price is paid and from which the station receives 
the best returns, and should be considered, therefore, as of first 
importance. The value of power supply should not be left out of 
sight, however, for it represents about 35 per cent. of the connected 
load in large Continental cities, and because it increases the hours 
of service, although to an extent which is overrated. Furthermore, 
the distribution of energy is a great national economic advantage in 
the development of cities, which sections operated by municipalities 
will not leave out of sight. Although the question as to which form 
of current is best adapted for motor service should not alone deter- 
mine the choice of the system, it is, nevertheless, a factor which 
must be considered. Until several years ago the majority of elec- 
trical engineers recognised only the continuous.current motor ; 
since the digcoveries of Ferraris and Tesla in connection with the 
concatenation of alternating-current circuits, all thie has gradually 
changed, and to-day the polyphase motor is no doubt superior 
to all others. In large cities it is largely a question of application 
to industries of a character in which the motor will receive but little 
attention—small factories, private establishments, bakeries, butcher 
shops, &c., services which require that the motor should operate as 
soon as the switch is thrown. The commutator is an obstruction for 
such service ; itis often neglected and then gives rise to disturbances; 
even the rheostat which must be switched in is too complicated. 

In the case of the polpyhase motor, particularly if for service of 
this kind it is equipped with short-circuited armature, these diffi. 
culties do not appear; it is necessary only to open or close a three. 
pole switch. The polyphase short-circuited is to be preferred, 
particularly for service in which the motor receives no attention for 
long periods. "This would be the case also in the application, sought 
for by central-station technologists, of electric motors to the driving 
of small ice machines, which, of simple construction, could be intro- 
duced in the large cities in great numbers, giving a welcome summer 
load for the central stations. The polyphase motor is of a type 
which, of all electrical machines, has the least mechanical work- 
manship, possesses the fewest number of parts subject to wear, 
requires least repairs, and approaches most nearly the ordinary 
machine construction. As regards etliciency, it is the equal of the 
best continuous-current type, and, produced in quantities, its cost 
of production is less than continuous-current motors. Even the 
constructions with contact rings are characterised by their sim- 
plicity as compared with continuous-current motors, and possess all 
of the characteristics through which the shunt continuous-current 
motor secured its extensive introduction for steadiness of running, 
regulation of speed and large starting torque. 


Of late, single-phase motors, the shortcomings of which constituted 
for a long time a hindrance to the extension of the single-phase 
system, have entered a new stage of development. The series and 
repulsion motors for alternating current, known for a long time, 
had the defect that it was hard to prevent sparking at their соп. 
mutators, and their speed varied considerably with variable load. 
The types of Lamme, of the Wagner Company, of Deri, of Finzi, 
of Eichberg, of Latour and of the General Electric Co. and others, 
have so far overcome this difficulty that to-day it is adopted for that 
most difficult application of the electric motor, the electric railway. 
It is to be expected that these methods will be still further developed 
in the near future and that then the single-phase alternating-current 
system—the simplest of alternating-current systems - will receive 
the appreciation which it really deserves. 

One of the most important applications of the electric motor in 
large cities is the driving of elevators. [n the Continental cities of 
Europe this part of the service is not very lucrative for the central 
station, as the average use is very small and is contemporaneous 
with the lighting maximum; however, the elevator service is the 
best means of securing the introduction of electric lighting in a 
house. In this service also, the polyphase motor has surpassed the 
continuous-current elevator; it has a steady speed; it can be 
arranged for equally large starting torque; it is reversible with equal 
ease, aud much less sensitive as to its windings, which in the case 
of shunt continuous-current motors, particularly for 2 х 200-volt 


systems in which the motors are wound for 400 volts, are easily 
burned out by careless switching, and in other respects is subject to 
greater repairs than the polyphase motor. There is hardly a service 
which cannot be undertaken with polyphase motors more rationally 
and economically than with continuous-current motors, and even 
if the motor service is considered of the greatest importance to the 
central stations in large cities, the alternating current supply is to 
be preferred to continuous-current supply in this respect also. 


As regards the utilisation of the electric current for incandescent 
lamps, the two kinds of current have for a long time been considered 
as of equivalent value. This is really the case at the same pressure ; 
but the fact is becoming more recognised that the filament incan- 
descent lamps are more advantageous at low than high pressures. 
But the continuous-current stations have a tendency, in order to 
utilise their networks to best advantage, to raise the pressure, while 
in the case of alternating current, especially with house-to-house 
transformers, the service pressure can be chosen almost as low as 
may be desired. The 200-volt incandescent lamp, according to 
exhaustive tests, consumes 20 per cent. more current with the same 
life or at the same efficiency; it has 20 per cent. shorter life than 
the 100-volt lamp, while the cost is 15 per cent. greater. 200. volt 
lamps of less than 10 c. p., or less than 24 watts per candle-power, 
cannot be produced as yet. Extensive tests have shown that in 
order to operate filament incandescent lamps most economically, it 
is necessary to go below 100 volts and down to 50 and 25 volts. 
The newer types of incandescent lamps, like the Auer-osmium 
lamps with their wonderful efficiency, cannot be advantageously 
manufactured above 35 volts. Such tensions it is possible to obtain 
very readily through appropriate transformers, on account of the 
extraordinary flexibility of the alternating current. In the case 
of continuous current, on account of its rigidly fixed pressure, 
it is necessary in such cases to have recourse to connecting the 
lamps in series, thereby losing the most valuable characteristic of 
incandescent lighting, the independence of the individual lamps. 
Again, other types of lamps require higher pressure, such as the 
Nernst lamp, which at 200 volts gives more satisfactory results 
than at 100 volts. In the case of alternating current it is possible 
to obtain at once this higher pressure even in the case of a 100-volt 
system, 80 that each type of lamp can be supplied with the pressure 
best adapted to it. The latest and apparently most economical type 
of lamp, the Cooper- Hewitt lamp, has not yet received a practical 
test on the European Continent and even in its native land it must 
no doubt be further perfected ere it can be considered adapted to 
general practical use. As far as known here, its adaptability for 
three-phase currents is the same as for continuous current, and in 
addition it affords a good method of securing an equal loading of 
the three legs of a polyphase system. 

The alternating-current arc lamp was for a long time considered 
of less value than the continuous-current arc lamp. Аз a matter 
of fact, with the same consumption of energy at the lamp terminals, 
the usefully developed light is about 20 per cent. greater for con- 
tinuous-current than for alternating current. This relation changes 
at once, however, if account is taken of the fact that about 20 per 
cent. of the energy necessary for a lamp is expended without utilisa- 
tion as a steadying resistance, and this loss can be reduced to a 
minimum in the case of alternating current by economy coils and 
inductive resistances. With the alternating current there is secured 
at the same time the independence of each lamp, while with con- 
tinuous current only two or three lamps can be simultaneously 
operated on 110 volts and four or five lamps on 220 volts. Enclosed 
are lamps of the Jandus type which require higher pressures do not 
give the light output which is the advantage of the continuous- 
current lamp, and they require still greater steadying resistances. 
The alternating-current arc lamp has lately reached the same value 
as the continuous-current arc lamp, as regards the production of 
light per unit of energy at the lamp terminals, since chemicals have 
been added to the carbons, increasing the lighting effect. ‘Thus the 
alternating current gives better results than the continuous current 
in similar lamps, using economy coils and resistances, as every 
increasing loss can be obviated. The lighting effect is the same in 
both lamps and the alternating.current arc lamp has the advantage 
in construction on account of the inclined carbons, which in these 
lamps are of the same size and are less likely to cause unequal 
consumption than the carbons of different diameters in the con- 
tinuous-current lamp. With this construction the inherent defect of 
alternating-current arc lamps of a lesser lighting of the ground dis- 
appears. Outside of lighting and motors the electric current 1s used 
for only a few special purposes, but they are of so little importance 
that the special adaptability of a type of current to one of these 
seldom-used applications should not be the deciding factor in the 
selection of the system. 

In proposing a new plant for a large city I would proceed as 
follows, and the reasons are to be found in the requirements of à 
good current distribution previously outlined : At each of two points 
located about diametrically opposite in the periphery of the eity— 
assume about 12km. (7:5 miles) distance —there would be located, 
on cheap ground, with convenient access for coal and water, a large 
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central station, each station containing six to eight large generating 
units. The dynamos would be built on a principle somewhat similar 
to the monocyclic system, so that with a heavy single phase winding 
there would be combined a correspondingly weaker auxiliary wind- 
ing in quadrature, with and connected to the middle point of the 
main winding, thereby giving exactly three phase alternating cur- 
rent. The number of periods would be 50 cycles per second, and 
the voltage about 3,000 volts, so that a single transformation could 
safely be made to 100 volts. The cables would have three strands, 
to consist of two heavy and one lighter strand, under a common 
metallic sheath. At the points of heavier load, particularly for 
large power demands, single transformers would be installed, 
for districts in which the demand is more distributed, trans- 
former sub-stations would be used, from which would go out 
secondary circuits of a similar construction to the primary circuits. 
In the suburbs and where there was only a small load, a four-con- 
ductor cable for 2 x 100 volts, with a smaller neutral conductor, 


might be used. The transformers would normally be single phase, 


and three-phase transformers would only be connected in case of 
power load, one phase to be connected in parallel with the former. 
The transformers could be cut in and out by automatic primary 
switches, particularly in cases where a single transformer would 
not carry the load. In the larger transformer sub stations the 
switching would be done by hand before and after the maximum 
load. The lighting load would be supplied from the main winding 
of the dynamo through the single-phase transformers, at a pressure 
of 2x 100 volts, and the auxiliary winding need only have capacity 
enough to supply the power load. Onlythe lighting phase would be 
regulated; the motors would not be affected by the small departures 
from the normal phase shifting and the variations in the pressure 
which might result in the auxiliary winding. "The primary cables 
of both stations should meet at as many points of the city as pos- 
sible, avoiding the laying of both sets of cables in the same trench, 
particularly in the centre of traffic, where theatres and important 
installations require special security of current supply. In case 
the current in one of the circuits should fail for any cause, the 
second station could be called up for the supply. It would be 
expected that in such a system the use of the 0 winding for 
operating the three phase motors would grow less and less. The 
progress made in the construction of single-phase motors is so great 
that the above plan is no doubt the most practicable at this time, 
but in a few years it will surely be superseded by the pure single- 
phase system with its simplicity of construction and operation, to 
which then it can be changed over without any change in the 
dynamos or cable network. The tremendous development of altcr- 
nating-current technology has thus resulted in an important change 
in the fundamental principles for the distribution of current in large 
cities. If during the infancy of our profession many electrical 
engineers held fast to the continuous-current because its laws were 
more familiar to them, and because its operations appealed to them 
on account of their having occupied themselves with galvanic 
batteries, they have become converted, however, in the course of time 
to the view that the alternating current represents a step forward, 
and that they were in the right who would not give up their enduring 
faith in the ultimate victory of the alternating-currrent system. 


ELECTRICAL EXTRACTION OF NITROGEN FROM 
THE AIR.* 


BY J. SIGFRID EDSTROM. 


One of the most important minerals ever discovered is the Chile 
saltpetre. The saltpetre earth Caliche“ is found in northern 
Chile in layers of from ф to 4 metres deep. It contains between 
15 to 65 per cent. nitrate of soda (NaNO,) and is changed in a 
number of factories in Chile into the so-called “raw saltpetre,” 
which contains about 95 per cent. nitrate of soda, and is shipped in 
this form all over the world. The Chile saltpetre is chiefly used for 
manufacturing nitric acid and fertilisers. In the year 1901 the con. 
sumption of Chile saltpetre in Germany alone was 500,000 tons. Of 
this quantity 75 per cent. was used for fertilisers, 20 per cent. for 
the manufacture of nitric acid, 8 per cent. for the manufacture of 
nitrateof potash and 2 per cent. for the manufacture of sulphuric acid. 

The demand for Chile saltpetre is increasing and the cousumption 
growing heavier every year, in spite of the rapidly rising prices. 
We may well ask if the saltpetre mines in Chile are inexhaustible. 
Several investingtions have been made as to the extent of the salt- 
petre deposits in Chile, and the reports vary from 30 to 125, 000, O00 
tons. We will probably come very close to the truth if we calculate 
that 100,000,000 tons still exist. When answering the question how 
long the deposit in Chile will continue to last, we must take into 
consideration two factors which primarily affect the life of the mines. 
First, the consumption, and second, the possibility of finding new salt- 
petre mines or means of manufacturing substances of equal qualities. 
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If we assume that the export of Chile saltpetre will develop at 
the same rate in the future as it has during the last 10 years, we 
can easily calculate how long the supply of the present mines will 
last. Fig. 1 shows карса the report of Chile saltpetre during 
the years from 1830 to 1900. The export during the year 1900 was 
1l million tons, and the yearly average increase during the last 
10 years about 50,000 tons. Basing the future consumption on the 
figures Meg above, the saltpetre mines would be exhausted some- 
where about 1940. 

Many efforts have been made to discover new deposits, but so 
far without success. Another way of counteracting the shortage 
of Chile saltpetre has been to substitute other chemicals, such as 
sulphate of ammonia, for fertilisers, but this material is not to be 
had in sufficient quantities. Some years ago experiments were made 
to produce the required nitrogen from the air by the application 
of bacteriology. The artificial production of an excess amount of 
bacteria in the earth and seeds tends to increase the power to absorb 
nitrogen from the air. The experiments have, however, not lead to 
any rational and economical application of this method. Under 
these circumstances it is not to be wondered that in several ways 
other means of producing compounds of nitrogen have been sought. 
The nitrogen which is contained in the air has been the source 
which has most naturally been turned to in seeking to produce a 
commercially useful article. 
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Fic. 1. — CHILE SALTPETRE. 


The Siemens and Halske Company, of Berlin, investigated a method 
invented by Dr. Frank for manufacturing cyanamide of calcium 
(CaCN,). Originally carbide of calcium was heated and treated 
by a current of nitrogen. The nitrogen was received by carrying а 
current of air over glowing copper. The copper unites with the 
oxygen of the air, and the nitrogen remains. Later, the same results 
were obtained by carrying the nitrogen over a heated mixture of 
chalk and carbon in the same proportion as used in making calcium- 
carbide. The cyanamide of calcium has been tried as a fertiliser 
with good results. The method of Frank is as yet, however, only 
in its experimental state. 

Most of the experiments for the manufacture of compounds of 
nitrogen аге based on a compound with oxygen. Owing to the 
inert character of nitrogen it has been very difficult to bind and 
utilise the nitrogen of the air. As long ago as 100 years physical 
science knew, through the investigations of Priestley and Cavendish, 
that electric sparks through air caused the nitrogen and oxygen of 
the air to unite, and that nitric acid would be obtained as & product 
by this process. Toward the end of the last century this process was 
furthermore investigated by Wills, Pliicker, Dewar, Lord Rayleigh 
and others, but it has been during the present century that inves- 
tigations have pointed to a practical solution of the problem. 

It was principally through the immense development of elec- 
tricity that means have been provided for the solution of the 
problem. The first results from the experiments of oxidising the 
nitrogen of the air were published by the Atmospheric Products Co., 
whose method was invented by Bradley and Lovejoy (Electrical 
World and Engineer, August 2, 1902).* The apparatus used in 
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carrying out this method consisted chiefly of a solid drum or 
cylinder with a large number of platinum points placed inside the 
drum. Within the drum another cylinder is placed with points 
outwards. When the outer or inner drum is rotating the points 
come close to each other. The drums are connected to opposite 
sides of a high-tension direct-current system (8,000 to 10,000 volts). 
When the distance between the points is small, electric arcs are 
formed between the points. Through the motion of the druins 
the arcs lengthen the break. As each arc under these circumstances 
naturally offers an exceedingly variable resistance, an inductive 
resistance is placed in series to regulate the current. Through the 
space between the two drums a current of air is sent, part of which 
is oxidised through the contact with the arcs. The fundamental 
idea of this invention is to obtain an electric arc of maximum 
length and minimum cross-section, in order to bring the largest 
possible volume of air into contact with the surface of the arcs, 
This determines the efficiency of the system, as the energy con- 
sumed in the arc is proportional to its volume. It is evident that 
this effort of sub-dividing the arc results in a device in which the 
multitude of arcing points required for large capacities forms an 
objectionable feature in practical application. The efficiency of the 
Bradley and „ has been said to be 1 ton of 70 per 
cent. nitric acid per kilowatt and year. This corresponds to about 
700kg. of 100 per cent. HNO,. Any further developments of this 
system have not been published, so far as I know. 

Another method has been proposed by de Kowalski and M. 
Moscicki. According to the publication in the Bulletin of the 
Société Internationale des Electriciens, June 8, 1908, the method 
consists of exposing the air to an oscillating electric arc with a 
pressure of 50,000 volts and a frequency of several thousand periods 

er second. The method uses the well-known combination of self- 
induction and capacity. Its efficiency is said to be lkg. if HNO, 
per 15 kw.-hours, which corresponds to 580kg. HNO, per kilowatt 
and sie Also in this method the amount of energy needs to be 
largely split up, thus complicating the apparatus in order to get 
good efficiency, when applying large amounts of energy. 


À new method for the solution of the problem was invented about 
one year and a half ago by Prof. C. Birkeland and Mr. S. Eyde, of 
Christiania. Ав far as now can be seen, this method should give 
comparatively good results. Prof. Birkeland and Mr. Eyde based 
their arrangements on the well-known fact that the electric current 
in the arc, and with it the arc itself, can be deflected by a magnetic 
field, the deflection being at right angle to the lines of force. 

Based on this fact, Prof. Birkeland and Mr. Eyde proposed a large 
number of arrangements, of which I will describe the one which seems 
to give the best results. In Fig. 2 are shown two electrodes, Е and 
E,, which are connected to the poles of the electric generator G. 
The points of the electrodes are at such a distance that the pressure 
of the generator can maintain an arc between the electrodes. If a 
strong magnetic field is applied near the electrodes and at right 
angles to the direction of the electrodes, as shown in Fig. 2, the arc 
between the electrodes will momentarily be carried upward or 
downward, the direction of the current being for the moment from 
right to left or opposite. 

For several reasons (one of which being the loss of pressure in 
the resistance L connected in the circuit) the pressure will fall 
between the electrodes at the moment the arc is formed. The arc 
will be carried outward by the magnetic field and grow longer as 
indicated by the dotted lines. Its resistance, consequently, dde 
increases until the pressure between the points is sufficiently high 
again to cause another arc between the electrodes. This arc having 
a lower pressure than the first one, the current will all pass through 
it, and the first one is extinguished. 'The speed of the arc is so rapid, 
however, and the formation of the new arc so instantaneous, that 
the are can be formed several thousand times in a second. In 
the practical form of the ovens only some hundred arcs per 
second are used. These arcs are formed, carried outward and 
extinguished so rapidly that to the eye they appear as a disc of arcs, 


If the magnetic field is excited by & direct current, and the 
generator delivers direct current for the arc, & continual series of 
aros will be formed. These arcs move radially with a speed corre- 
sponding to the strength of the magnetic field. The striking points 
of the arc along the surface of the electrodes are also moving away 
from the points at the same speed. Thus the phenomena appear to 
the eye like & disc of arcs with the shape of almost a complete semi- 
circle. The movement of the arc near the electrodes is usually 
more rapid at the negative than at the positive electrodes, shifting 
the centre of the circular disc somewhat to one side of a line joining 
the electrodes. If the magnetic field is excited by alternating 
current and the аге is fed by direct current, the arcs will vibrate 
between opposite sides of the electrodes. This will also be the case 


if tho aro is fed by alternating current and the magnetic field by 
direct current, in which case the phenomena will appear as indicated 
in Fig. З. It is principally this arrangement which has been used. 
Fig. 4 shows she electric oven complete in a vertical section at 
right angles to the electrodes. The air that is to pass the oven is 
forced through the channels A and from them into the arc-chambers 
of the oven B, around and in the neighbourhood of the electrodes E. 
Having passed this space from the centre, and coming into the most 
intimate contact with the disc of arcs, the air passes out into the 
channel C and leaves the oven mixed with a certain percentage of 
oxidised nitrogen. If we look closer at this oven and the principles 
according to which it works, we may easily discern the chief 
difference between this invention and the methods described before. 
The difference will be most strongly marked by quantitative results. 
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Fio. 4. 


While, with Bradley and Lovejoy and de Kowalski's methods, the 
energy in every arc must be lowered to the least possible in order to 
obtain an economical system, the method of Birkeland offers го 
objection to employing large amounts of energy in the disc of ares. 
On the other hand, experiments have proved that the economical 
efficiency increases with the amount of energy employed at the 
electrodes. 

One of the ovens, which is still in operation, has consumed from 
75kw. to 200kw. in the disc of ares between one single pair of clec- 
trodes, and lately an oven with a disc of arcs for 500kw. has been 
built. The 200kw. oven has been fed with alternating current 9 
50 cycles frequency and 5,000 volts pressure, From this will easily 
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be seen that the amount of energy employed, and the class of 
current in the arc, can hardly be compared with the current that 
may be used by other methods. . 

In spite of the large amount of current the electrodes in Birke- 
land's oven have, up to the present, been used without interruption 
for several hundred hours. Owing to the fact that the striking 
points of the are move along the electrodes, the destructive influence 
of the are is inconsiderable. The electrodes can, for this reason, be 
made of very cheap material, such as copper or iron, and have such 
dimensions that they can easily be cooled by means of air or water, 
keeping their temperature within reasonable limits. The oven of 
Birkeland and Eyde is, consequently, a very simple, strong and 
easily-operated piece of apparatus, even when working with a large 
amount of energy. Electric current from any ordinary standard 
machinery can be used for its operation. In the oven of Birkeland 
and Eyde, which was built about a year and a half ago, a small 
amount of energy was used in the disc of arcs only Tkw. to 10kw. 
The efficiency of this apparatus was at first only 400kg. HNO; per 
kilowatt and year. The next ovens were constructed for an increased 
consumption of energy, and have now, through continual improve- 
ments, reached an efficiency of 900kg. HNO, per kilowatt and 
year. The energy referred to is the amount of energy in the disc 
of arcs itself. 

This result has, of course, been gained after numerous difficulties 
and with many obstacles to overcome. I will not enter into the 
details of this work, but will only mention some of the factors that 
have been considered in connection with the improvement of the 
oven as follows: The degree of moisture in the impressed air, its 
temperature, its amount of oxygen, its amount of air impressed per 
kilowatt-hour, the different amounts of electric current used, the 
voltage of the electric current, the frequency, the ovens arranged in 
series and parallel electrically as well as with regard to the impressed 
gases, the strength of the magnetic field, the insulation of the oven 
to prevent the loss of heat, the introduction of various contact sub. 
stances. The air coming from the oven contains about 2 or 8 per 
cent. of nitric oxide (NO). In order to be utilised it must be trans- 
formed into nitrogen peroxide (NO,). This is done in а reaction 
tank of thin sheet iron enamelled on its inner side. 

From the reaction tank the gases go through an exhauster of 
clay, where they come into contaet with drips of thin nitric acid. 
From here the gases pass on through the absorption system, con- 
sisting of four towers for water and one tower for a solution of 
caustic soda. In each tower the fluid is sent through the tower 
several times. The strongest acid runs always through tower No. 1, 
where the gases first pass, the next strongest through tower No. 2, 
and the weakest through tower No. 4. When the desired concen- 
tration is reached in tower No. 1 the acid is removed. The acid 
from tower No. 2 is then put into No. 1, from tower No. 3 into 
No. 2, from No. 4 into No. 8. Through tower No. 4 new water is 
passed. The process thus works according to the counter-current 
principle. The alkali tower contains, as previously noted, & solution 
of caustic soda. The gases from No. 4 pass through this tower. 
The remainder of the gases is absorbed here, and & mixture of 
nitrate and nitrite of soda is formed. From this pure nitrite of 
soda is manufactured. The acid taken from tower No. 1 is either 
concentrated by use of Valentiner apparatus and shipped, or is 
vurned into nitrate of calcium or nitrate of potassium (potash). 

The Birkeland process has been put into actual operation, and 
compounds of nitrogen are being manufactured. It is to be hoped 
that the process will prove economical, and thus one of the greatest 
needs of the present time—cheap nitrogen in bound forms—will be 
introduced on the market. The need of fertilisers is unlimited. 
Some years ago, when calcium carbide was invented, numerous 
factories were built, and & great boom was given to the electrical 
industry. The market, however, proved too small, and the enter- 
prise has languished. This can never occur with respect to the 
nitrogen industry, as the market is unlimited. Thus, if the industry 
is pushed forward, the electrical industry will benefit immensely. 
Moreover, all sources of energy will increase in value; waterfalls, 
situated in uninhabited parts of the earth, will be utilised, and 
great central stations in cities will, in many cases, obtain a profit- 
able load now lacking. The immense water powers being all utilised, 
power will become cheap, which again will benefit industry in 
general. Thus, if the process proves to be an economical success, 
the entire world of agriculture and industry will profit—and the 
process thereby will be a benefit to all mankind. 
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HIGH-TENSION CONDENSERS. 


The following article describes the principal features of a new 
type of high-tension condenser, designed by Herr J. Moscicki, of 
Freiburg (Switzerland), primarily for chemical purposes. 

Before carrying out investigations of his own, Herr Moscicki had 
experimented with two-plate condensers bought from two firms of 
repute. But these condensers were not satisfactory, as every 
one of them finally broke down when worked at pressure of about 
12,000 volts. Although many of the weak points inherent to plate 
condensers became apparent during the tests, Herr Moscicki, 
nevertheless, designed the first of his own condensers on the 
same lines. After trying various materials, glass was definitely 
found to be the most suitable dielectric. Plates of ordinary 
window glass, 2mm. by 200mm. by 285mm. (0:08іп. by Sin. by 11-2in.) 
were coated with tinfoil 225mm. by 165mm. (8°85in. by 6˙5in.), 
and 21 plates thus prepared were placed into a tinned sheet-iron box 
which was subsequently filled up with an insulating material made 
up of four parts of resin, one part of mineral wax and one part of 
vaseline. Seventy-two boxes were completed, each box being 3°74in. 
high and having a section of 9:lin. by 18:8in. Each complete box 
weighed a little over 3816. Turpentine was employed for applying 
the tinfoil to the glass. Six boxes, connected in series, formed a 
8 kilo-volt-ampere set at a frequency of 50^. per second. These 
sets were suitable for working at 50,000 volts, but only for eight 
hours at а stretch ; after this time the condensers became so warm as 
to melt the filling. With 5,000 volts (corresponding to less than half 
theenergylosses), however, the condensers could berun for any length 
of time. During the whole of the period these condensers were 
employed no short-circuits occurred, but as they conduced to losses 
of the order of 3 per cent., Herr Moscicki tried condensers of & 
tubular type. As subsequent results proved, this change was most 
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fortunate, as condensers of this form were found to be superior to 
the old type in every respect. The greatest advantage of the tubu- 
lar form of dielectric lies in the possibility of employing very thin 
glass. In fact, glass of a thickness of 0°5mm. (0°0197in.) success- 
fully withstands pressures up to 67,100 volts, although, at the edges 
of the coating, disruptions occur at a voltage of only 11,700 volts. 
But this peculiarity is easily overcome by making the glass 
increasingly thick towards the open end of the tube. A second point 
in favour of the tubular form is its greater power of cooling. 
At a frequency of 50 ~ per second the losses of this latter 
type were always found to be below 1 per cent. A large series 
of interesting experiments were undertaken by Herr Moscicki to 
determine the relation existing between the disruptive strength of 
glass and ebonite and the thickness of the material tested. As 
alluded to above, two cases of electric puncture have to be con- 
sidered; ordinarily the disruption takes place at the edge of the 
coating, but if the dielectric at these places is strengthened, then 
the disruption takes place at the weakest point within the coating. 
Small tubes were used in these experiments, the outer coating 
being of chemically-deposited silver, the inner coating consisting of 
mercury. The tube was immersed in oil, and the voltage gradually 
increased until rupture took place. Fig. 1 shows the results in 
graphical form for disruptions at the edge of the coating. For the 
second case the following approximate empirical formula was 
found: Disruptive strength of ordinary glass in vo'ts=13 x 10' x t, 
t being the thickness of the glass in millimetres. No empirical 
formula is given. for ebonite, but here, too, the tension required 
to puncture the ebonite plate in the middle of the coating was very 
much larger than that necessary for disruption at the edge of the 
coating. The experiments so far described related to a frequency 


of the alternating voltage of 50 ~ per second. At frequencies between 
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8,000 and 9,000 ~ per second the dielectric broke down at much 
lower voltages. With regard to the percentage losses in con- 
densers, it was found by the experimenter that they increased with 
the voltages and frequencies employed, but decreased with the 
thickness of the dielectric (glass). A definite formula connecting 
these variables is not offered, but Herr Moscicki promises to publish 
some further data on the subject in the near future. 

Of practical interest is the information that a commercial ẹ kilo- 
volt-ampere condenser of the tubular type is made up of five glass 
tubes of a thickness of 0°5mm. (0°0197in.), assembled side by aide, 
within a cylindrical receptacle having a diameter of 8:54іп. and a 
height of 18:5in. The complete condenser weighs from 671b. to 
1:8lb., and the cost of manufacture (material and working costs), 
according to Herr Moscicki, come to about 10s. per kilo-volt-ampere. 


TRANSFORMER WITH A LARGE ELECTROSTATIC 
CAPACITY, 


Herr L. Lichtenstein describes in the Elektrotechnische Zett- 
schrift of October 6th the following experiment on а high-tension 
transformer of the Siemens-Schuckert type, which was accidentally 
discovered to ss quite a considerable amount of capacity. The 
primary winding had 2x80 turns of copper strip of a section of 
42 sq. mm. (0:065 sq. in.), the resistance of each coil being 
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0:0096 ohm, while the secondary winding consisted of 2 х 80,000 
„urns of copper wire of a diameter of 0:25min. (0:0985іп.), the 
resistance per coil being about 12,150 ohms. The primary coils of 
this 10kw. transformer were permanently connected in series, but 
the secondary coils could be either connected in series or parallel. 
Since the primary is designed for a pressure of about 100 volts, it 
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follows that the maximum secondary pressure is about 200,000 
volts. Figs. 1, 2, 8, 44 and 4B represent the various ways in which 
the secondary windings were successively connected up for the 
tests, and the table below gives the results obtained. The capacity 
current in the secondary was measured by a milli-ammeter with an 
internal resistance of 10,000 ohms. Since the capacity current—as 
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in the case of an open cable—varies in value according to the place 
of measurement, the ammeter was inserted at that point of the 
secondary winding in which the capacity current was a maximum. 
In Figs. 1 and 2 the secondary winding is connected to earth as 
shown, while in the cases of Figs. З, 44 and 4в the secondary ter- 
minals are isolated. The ammeter could not be inserted into the 


secondary in the cases of Figs. 44 and 4B, as the points of maximum 
current lie in the middle of the winding. 
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The remarkable results obtained may be explained by assuming 
that the secondary contains a distributed capacity, the charge for n 
length of wire equal to dx being 


de —cEdr, оо Кө o 9 o © ө э (1) 


where c is the capacity per unit length (assumed to be constant) and 
Е is the potential. Е varies not only with the time, but also with 
the distance from one of the terminals. 

In the case represented by Fig. 2, the terminal A is earthed and 
has the potential zero. The potential at B, therefore, is equal to 
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the secondary voltage, which may be called E.. At any intervening 
point D, at a distance г from A (Fig. 5), the potential at a given 
time, t, is = 
E.— EN C2 sin (et), оо o о o œ (2) 


where ө = 2K, and the charge at this moment is, in accordance 


with equation (1), de,=cE, „7 віп (wf)dr. The increment in the 


tune dt is ide, 


a 
By dividing this incremen: by the time (dt) in which it takes place, 
we get the corresponding charging current, 


dt Ei È w cos (ut) ddt. 
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The total current flowing through D is obtained by summing up 
all elementary currents (equation 3) between D and В, 


{ ^‹ 
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The effective value of this current at D is 
B-r? 


=c Ew- 9l . 
It is thus seen that no charging current manifests itself at D, and 
that the maximum is attained at A (Fig. 2), being, in fact, 


JO El, 2. e . * 0 • e e (5) 


The phase of the charging current is, of course, the same at any 
point of the secondary winding, the current leading the voltage 
by 90deg. 

The case of Fig. 3 is diagrammatically represented by Fig. 6, and 
the maximum current in this case is J‘). —cE;o 8. 

Fig. 7 represents in form of a diagram the case of Fig. 1. and it 
is found that Jh. =cEwwl/2. 

For Figs. 4 and 4в, finally, we have J;" , HE, ul.. 

The total capacity C, which is equal to cl, may be obtained from 
equation (5), and is C= 2 J , [Е,. w. 

Inserting the figures given in the table above, it is found ih 
C = (2 x 0:0133) + (90,000 x 314) farad or = 0:000945mtd. 
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THE UNOBTAINED WAYE-LENGTHS BETWEEN 
THE LONGEST THERMAL AND THE SHORTEST 
ELECTRIC WAYES YET MEASURED. 


BY PROF. E. F. NICHOLS. 


We are accustomed to the use of two methods of producing 
transverse wave trains in the ether: Molecular or atomic vibra- 
tions under the action of heat energy and the oscillation of an 
electric charge on conductors of sensible mass at rest. It is 
doubtful whether the same wavc frequencies will ever be obtained 
for direct comparison by both methods, nor is it any longer neces- 
sary to the electromagnetic theory that they should be, for nearly 
all known properties of light waves, except, perhaps, the magnetic 
rotation of the plane of polarisation,? have been experimentally 
proved for electric waves, and certain properties first recognised in 
electric waves have been similarly established for waves excited by 
the agency of heat. Yet; if for no other reason than that of con- 
tinuity, further effort to possess a part of the unexplored region 
between the longest therinal and the shortest electric waves would 
be well spent. After a brief survey of the limits of our present 
knowledge, several experiments directed toward the production and 
measurement of short electric waves are suggested. 


Present Boundaries.— Growing out of the discovery of a region of 
metallic reflection in quartz? in the infra-red spectrum, a new method 
of isolating heat waves of great wave length by successive reflections 
from crystalline surfaces has been developed,“ and by its aid the 
bounds of the known heat spectrum have been extended sixfold. 
After five reflections on sylvine surfaces waves 61 in length have 
been isolated and measured. In character these longer waves 
already resemble electric waves more closely than they do light 
waves. All metallic surfaces reflect them about equally, and almost 
totally.) The necessary theoretical relations between reflecting 
power and electric conductivity’ and between refractive index and 
dielectric constant? are more clearly manifested in them than in 
light waves. They can be polarised by gratings,” and it has been 
possible to demonstrate with conducting areas of suitable dimen- 
sions the same laws of resonance for heat waves which were known 
previously only for electric waves.!° 

It is, however, a question how much further the method of isola- 
tion by multiple reflection which has yielded so much can be carried. 
Several substances are known which, according to the Ketteler- 
Helmholtz law, should have regions of absorption and metallic 
reflection beyond 60р; but the difficulty of working beyond this 
limit is of another sort. Rubens ii has made coniputations from 
Wiens’ law governing the distinction of energy in the spectrum 
of a black body at- a temperature of 2,000°C. The results show 
that the intensity of radiation at a wave-length of 1:5y is 800,000 
times greater than at 60, and if the total energy between wave- 
lengths 50u and 60u be taken as a unit, the total energy between 
60% and 1004 will Бе 0°7 and between 100p and 1,0004 about 0:2. 
While Wiens' formula may not hold rigorously for very long waves, 
yet the outlook for a further extension of the known spectrum by 
this method is at least discouraging. 

In the electric spectrum, beginning with Hertz 60cm. waves, the 
wave-length has been successively reduced by Righi, Lebedew and 
Lampa.” Lampa with apparatus differing in no essential respects 
irom the infra-red grating spectrometer, was able to obtain and 
make measurements with waves 4mm. long. 

Our present knowledge of the spectrum, as a whole, may be summed 
up in the terms of the wave-frequency intervals familiar in music 
as follows: Beginning with Schumann's!* and Lyman’s" short ultra- 
violet waves of the order 0-1џ, we know about two octaves in the 
ultra-violet, one in the visible and six in the infra-red spectrum, 


' Abstract of a Paper read before Section A of the St. Louis Inter- 
national Electrical Congress, 1901. 
A Righi, Beiblütter, 1895, p. 357; also A. Lampa, Wiener Berichte, 
105, Ia., p. 1,049, 1896. 
| E. F. Nichols, Phys. Rev., 4, p. 297; also Wied. Ann., 60, p. 401, 1897. 
H. Rubens and K. F. Nichols, Phys. Rev., 4, p. 314, and 5, pp. 98 
and 152; also Wied. Ann., 60, p. 418, 1897. 
: H: Rabens and E. Aschkinass, Wied. Ann., 65, p. 241, 1899. 
К Н. Rubens and Е, F. Nichols, loc. cit. 
: E. Hagen and H. Rubens, Phil. Mag., 38, p. 157, 1904. 
H. Rubens and E. F. Nichols, loc. cit.; also H. Rubens and E. 
Aschkinass, loc. cit. 
" H. E. J. G. du Bois and H. Rubens, Wied. Aun., 49, p, 593, 1893 ; 
also H. Rubens and E. F. Nichols, loc cit. 
H. Rubens and E. F. Nichols, luc. cit: Electrical resonance also affords 
а possible explanation for certain peculiar phenomena observed in filme of 
condensed sodium vapour in the visible spectram by Prof. R, W. Wood. 


"Н. Rubens. Ra t . а | | 
Paris, 1900. ports au Congres Internat, de Physique, 2, p. 157 


Lebedew. Wied. Ann. Bd. 56, 1895. 

1% A. Татра, loc. cit. 

, У. Schumann, Wiener Sitzungsherichte, 102. pp. 415 and 625, 1893. 
Theodore Lyman, Astrophys, Juur., 19, p. 263, 1901. 


making nine in all. Here the unknown region begins and the 
shortest electric waves yet obtained lie about six octaves lower in 
the scale. 

Possible Future Eperimenta.— The conquest of the unexplored 
spectrum seems at present more hopeful from the electric than from 
the thermal side, as the difficulties encountered so far in the elec- 
tric experiments are to some extent mechanical and depend less upon 
natural limitations. But to accomplish this extension new methods 
must be devised. The short-wave electric experiments have so far 
been made with a vibrator, the thermal analogue of which corre- 
sponds theoretically to the isolation of a single molecule or atom 
forced to vibrate in a single plane. Limitations in the available 
quantity of energy with the diminishing capacity 'of the vibrator 
have not unnaturally been encountered, and in all cases a form of 
radiation has beea dealt with which is unknown to our optical 
experiments. 

I hope sometime to undertake some experiments with a vibrator 
consisting of a very great number of small conducting spheres 
submerged in oil on the bettom of an insulating tray. Suitable 
electrodes will be introduced at the ends of the tray and the dis- 
charge from an induction coil driven either directly through the 
layer of spheres, or the equilibrium of the spheres disturbed in- 
ductively, while the tray is constantly agitated. If the spheres 
can thus be made to vibrate individually, the radiation from such 
a vibrator should be powerful and very complex because of neces- 
sity highly damped. The radiation would probably not be wholly 
plane polarised, for not only would the discharge follow a zigzag 

ath, but spheres lying off the line of any one discharge would 
have their electrical equilibrium disturbed along diameters inclined 
to the direction of the main discharge. A radiation might, there- 
fore, be expected not wholly different in character from the emission 
of a very thin layer of a heated solid or liquid. It should be 
а continuous spectrum between broad limits, containing some 
shorter waves than the natural frequency of a single sphere acting 
independently. It is also not unthinkable that some interesting 
relations between the distribution of energy in this spectrum, could 
that be determined, and the energy of discharge might be found. 
With some form of single-contact coherer, similar to the one used 
by Herr Lampa, combined with a transmission grating, it is possible 
that this spectrum could be explored and the distribution of its 
energy roughly determined. Herr Lampa's progress toward shorter 


waves was stayed by the difficulties of construction and failing 


energy of his single vibrator rather than from any lack in the 
receiver employed. 

Prof. Nichols also suggests а new radiometric receiver, whose 
action is based on the electrostatic and electrodynamic action 
between equal resonators. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


N.rays.—A. Broca reviews the present state of our know- 
ledge with regard to the N-rays. Не refers to the numerous 
controversies with regard to them, and says they are only 
equalled by those which attended Pasteur's discoveries. The 
author mentions that it took him six weeks of work bofore 
he saw the first N-ray phenomena. The methods are still 
very rudimentary and beset with numerous errors. One of 
the main difficulties lies in the very occurrence of N-rays in 
unexpected places. The author proceeds to give an account 
of the various ways of observing the rays, following upon the 
lines of Blondlot and his successors. He describes the pre- 
cautions to be observed at every stage. Thus, the points 
between which the sensitive electric spark passes must be 
clean, sharp and carefully centred. The calcium sulphide 
should be kept in a sealed tube until required, and should be 
covered with a collodion film and not with gelatine. Observa- 
tions cannot be made immediately after insolation. A minute 
is about the best interval. The effects of heat can be determined 
by observing the surface at an angle of 45deg., at which 


neither N-rays nor N'-rays have any effect. 
[А. Broca, Archives d' Electricité Médicale, October 10, 1901.) 


Tonisution of Very Dense Gases.—It was shown by C. T. R. 
Wilson that the spontaneous ionisation of gases Is approximately 
proportional to the pressure, except at high pressures. At the 
same time the relative ionisation of diflerent gases is nearly 
proportional to the density of the gas, so that the highest 
spoutaneous gaseous ionisation would be obtained by com- 
pressing the greatest mass in a given volume. As 1t seemed of 


| interest to try whether this proportionality still holds for a gas 
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of very high specific gravity and complicated structure, С. Jaffe 
undertook to measure the spontaneous combustion of nickel 
carbonyl, Ni(CO), The spparatus used was a gold-leaf electro- 
scope, and differed only in minor details from that used and 
described by Wilson. Most of the experiments were executed 
in glass bulbs of various sizes, thinly silvered internally, and 
some in brass vessels of cylindrical shape. A quartz rod, 
attached by sealing wax, was substituted for the sulphur 
bead used by Wilson, on account of the action of nickel 
carbonyl on sulphur, and the supporting rod was kept 
at a high potential by a set of very constant storage 
cells. In experiments with air at ordinary pressure, the 
accuracy attainable in the readings was unusually low, and 
the author was driven to the conclusion that the ionisation is 
influenced by unknown local causes. Neither light, heat, 
moisture, nor weather conditions could be identified as the 
disturbing elements. The glass bulbs had from 50 to 100 
cubic cm. internal capacity. The number of ions per 
enbic centimetre per second varied between 41 and 68. Both 
these values are higher than Wilson's (39), but the latter used 
a larger vessel. Experiments at lower pressures make it prob- 
able that the ionisation is at least partly due to a radiation 
from the walls which is not of а uniform type. The varia- 
tions in small vessels are bigger than those in large vessels, and 
sometimes amount to as much as 40 per cent. On introducing 
the nickel carbonyl, the author obtained much more consistent 
results. The spontaneous ionisation was ^'l times greater 
than that of air. Since the density is 5:9 times as great, there 
is a fair proportionality between the density and the ionisation 
[G. Jarre, Philosophical Magazine, October, 1904 | 


A Rapid. Water Collector.—For measuring the electric field in 
balloon voyages it is usual to employ either radio-active sub- 
stances or freshly amalga- 
mated zinc plates. The 
former do not permit a 
simultaneous measurement 
of the ionisation, and the 
latter fail at night. Ordi- 
nary water-spray collectors 
are too slow, but D. 
Smirnow has designed ono 
which is rapid in its action 
and quite satisfactory. It 
acts three or four times 
moro quickly than a candle 
flame, and just about as 
rapidly as 5 milligrammes 
of radium bromide. Its 
construction is shown in 
the diagram, where « is a 
water-spray bottle of the 
ordinary construction, c a 
rubber tube into which dry 
air is pumped with an ordi- 
nary bicycle pump, f a 
copper wire connected to 
the electroscope, b a wooden 
board, and » a brass cap. 
The rubber tube is Sin. or 
10in. in length, and hangs down from the car of the balloon. 

[D. SuinNow, Physikalische Zeitschrift, October 1, 1904.) 
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Quantity of Radium in the Earih.—A caloulation of excep- 
tional interest is made by C. Liebenow in connection with 
Himstedt’s suggestion that the radio active constituents of 
the earth should be taken into account in explaining the 
temperature of the earth's interior. He shows that all the 
heat given out by the earth may be accounted for by radio- 
activity. Denoting the average specific conductivity for heat 
of the earth’s crust by A, the temperature gradient per centi- 
metre by т, and the circumference of the earth by и, the 
quantity of heat / given out by the earth per second is 


п Ати 0 006 (4x 109)? 
— wc 3,000 314 ' 


which comes to about 10" gramme-calories per second. 
This quantity of heat is to be furnished by radium, and 
since, according to Paschen's latest determinations, 1 gramme 
of radium generates 226 gramme-calories per hour, 16 grammes 
of radium would generate 1 gramme-calorie per second. 
Hence, the earth can only contain some 2 х 10“ grammes 
of radium, since, otherwise, its temperature would be con- 
stantly increasing. If that quantity were equally distri- 
buted throughout the mass of the carth, 1 cubic metre would 
contain 3% milligramme of radium. Now the “fango” 
and other earths examined by Elster and Geitel contain about 
1,000 times that amount. If, therefore, Himstedt concludes 
from the radio-activity of thermal springs that there are greater 
masses of radium in the depths of the earth, the radium cannot 

ibly be uniformly distributed throughout the earth, but 
must be confined to the strata nearest the surface. But even 
then the accumulation of radium cannot be very great. The 
author shows that a layer of Joachimsthal pitchblende 6cm. 
thick would supply the whole of the heat. In any case, the 
temperature need not be considered to increase up to the 
centre of the earth, but only within the limits of exploration 
hitherto attained. 

(C. Lirnenow, Physikalische Zeitschrift, October 15, 1904.] 
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Dimensional Formule.—Two years ago L. Gorezynski urged 
the necessity of an entire revision of the dimensional formule 
of physical quantities. K. R. Johnson now expresses a doubt 
as to whether such a revision would lead to any results worth 
having. The chief objection is to the conception of force, 
represented by the formula LMT ~. Kirchhoff denies the 
necessity for the conception altogether. If the dimonsions of 
force are left undetermined, and force is put as a quantity of 
dimensions X, work will become XL and power XLT.. 
Magnetic quantity becomes XL in the electromagnetic system, 
resistance LTI, inductance L and capacity L-^'T?. It is, 
therefore, secn that the last three quantities arc quite inde- 
pendent of the dimensions of force. The author points out the 
possibility, but not the desirability, of deriving the dimensions 
of force from the law of gravitation, which would give 
X=L Ms, and would get rid of fractional powers. This would, 
however, be a reversion to the conception of action at a distance. 

(К. R. Јонхкох, Physikalische Zeitachrift, October 15, 1904.) 


The Passive State. A. L. Bernouilli makes a further contri- 
bution to the optical investigation of the passive state of 
metals. Michéli found that when iron became passive its 
principal angle of incidence diminished from 74 to 69deg, 
and its principal azimuth increased from 28 to 29deg. 
From this he concluded that the modified layer was solid and 
had a considerable thickness. The negative results of Müller 
and Königsberger are due to their faulty method. In chro- 
mium, Michéli failed to obtain any visible modification of the 
optical constants on acquiring the passive state, but, Bernouilli 
now shows that such & modification may be obtained on pro- 
ducing the passive state, not with nitric acid, but by a boiling 
solution of quinone in benzol. The active and passive states 
had to be produced alternately several times before a measur- 
able effect was produced. The author 1 is such an 
alternation eight times in succession, boiling the mirror in 
salt solution to make it active, and using either the 
chinone or simply the prolonged action of air to make it 
passive. The Е М.Е. varied by about one fifth volt, and the 
principal angle of incidence by about 5deg., as in iron. The 
author found an explanation for the constancy of the optical 
constants when the passive state is produced by nitric acid by 
showing that the chromium so treated absorbsoxides of nitrogen, 
which neutralise the passive effect. The author believes that 
the passivity is due to a surface layer of some compound of 
chromium, as was originally supposed by Faraday. He further 
believes that this compound is nothing but “chromic chromate " 
(Cr,O;,CrO,, that singular body which at ordinary tempera- 
tures is only soluble in hydrofluoric acid, and yet absorbs oxygen 
with great ease from the atmosphere, and gives it up again 
with equal readiness, 

A. L. Вепхост ил, Physikalische Zeitschrift. October 15, 1904]. 
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ALTERNATING v. CONTINUOUS CURRENT FOR 
LARGE CITIES. 


Although this matter has been discussed and re-discussed 
times without number, yet a considerable amount of interest 
attaches to a Paper on the subject read by Dr. GOTTHOLD 
STERN before the St. Louis International Electrica] Congress, 
an abstract of which appears in another column of this issue. 
The author is obviously possessed of a strong bias towards 
alternating current, and some of his arguments are open to 
criticism. In this country, there is, at the present moment, a 
movement in favour of the substitution of alternating for con- 
tinuous-current generation in very large undertakings, but this 
fact only applies to cases in which the area of distribution 15 
great. On the other hand, where a densely populated area is 
supplied from a station near its centre, there is a tendency 
to replace alternating by continuous current. The City of 
London Electric Lighting Co. is an excellent example of this 
second case, for all extensions of plant are continuous current, 
and it is by no means unlikely that all the alternators will 
eventually be replaced by continuous-current machines. The 
Charing Cross and City undertaking, on the other hand, has 
had to erect its generating station at Bow, as no good site was 
available near the City, and, therefore, alternating-current 
generation has been adopted. Hastings, again, may be taken 
as another example of the variation in practice. A continuous- 
current station was first erected. After a few years an alter- 
nating-current system was put in as being more modern, but 
now there is no doubt that according to the latest practice a 
direct continuous-current three-wire supply would be far more 
economical, | 

Dr. STERN divides his consideration of the subject into two 
distinct parts. First, he discusses the relative merits of the 
two systems as far as production and transmission are con- 
cerned ; and, second, he considers the relative values of the 
two kinds of current to the consumers. As might be expected, 
he enlarges upon the commutator difficulty, and expresses 
the opinion that this difficulty will always stand in the way 


# of the application of large continuous-current dynamos to 
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steam turbines.” It is true, of course, that the question of 
sparking does present serious difficulties in the case of con- 
tinuous-current dynamos driven at high speeds by steam 
turbines, and although it is announced that this difficulty is 
being overcome by the use of compensating windings, there 
are still some examples of sparking turbo-driven machines to be 
seen. Those who claim to have overcome this propensity of 
continuous-current turbo-dy namos are loth to publish an account 
of the means they have employed to this end. Regarding 
Dr. STERN'S admission that the separate exciter in the case 
of an alternator is a complication, and that the paralleling 
of alternators is more difficult than the paralleling of con- 
tinuous-current machines, little need be said. As a matter of 
fact, the complication involved by the excitation of alternators 
is negligible, und it is now practically as easy to parallel alter. 
nators as it is to parallel continuous-current dynamos, since tho 
introduction of various kinds of synchronisers renders the 
operation a purely mechanical one requiring a very small amount 
of skill. His attack on the storage battery is, however, quite 
unwarranted, and cannot be allowed to pass without comment. 
It is safe to say that the much-maligned storage battery is the 
greatest friend the station engineer evcr had, and yet it 
invariably receives the worst treatment of any plant in the 
station. It has no equivalent in a purely alternating-current 
installation, and since continuity of supply is an essential in 
successful working, it constitutes a feature whose value cannot 
be compared with that of the rest of the plant in L's per 
kilowatt. The author's chief complaints are that the battery 
is very irefficient and is not at all durable; but its efficiency 
is not important if it is only to equalise the load and act as an 
emergency unit, while its durability depends entirely upon the 
treatment which it receives at the hands of those respon- 
sible for its maintenance. The assertion that a good storage 
battery is not available does not enhance tho value of 
the Paper, and it is to be regretted that Dr. STERN has not 
found time to visit several English generating stations in 
which storage batteries have been installed for many years 
and are still rendering excellent service. It is sought to 
compare the transformer losses in an alternating current 
system with the battery losses in a continuous-current system, 
but the comparison is evidently based on the enormous 
batteries used as a stand-by in some of the older Continental 
stations, and is hardly a fair one. Moreover, Dr. STERN'S 
figure for the cost of battery maintenance is excessive ; manu- 
facturers in this country are willing to undertake maintenance 
contracts at from 5 to 7 per cent. per annum The author 
further recommends the adoption of automatic devices in sub- 
stations for switching transformers on and off as the load 
increases or decreases, devices which have on many occasions 
been tried and found wanting. They are, moreover, hardly 
necessary with modern transformers, whose efficiency at one- 
tenth load is almost as high as at full load. 

Regarding transmission, it cannot be denied that alternating 
current is superior for obvious reasons, but it does seem that 
the author attaches too much impertance to the possibility 
of electrolysis effects in connection with continuous-current 
cables. He quotes the case of Vienna, where it has been 
necessary to replace only 1,120ft. of cable carrying alternating 
current at 2,000 volts, the network having a total length of 
240 miles, of which 46 miles were laid in 1889. Moreover, 
the insulation resistance per kilometre has, it is said, the same 
value to-day as it had when the cable was first laid. Now, 
this is a record of which any cable manufacturer might be 
proud, but it says more for the excellence of the cables than 
it does to prove that cables deteriorate less rapidly with 
alternating currents than with continuous currents. 
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The author then proceeds to dilate on the superiority of 
stationary transformers as compared with rotary converters 
or motor-generators, but as these machines perform totally 
different operations the comparison is inadmissible. He quotes 
99 per cent. as the efficiency of stationary transformers and 
95 per cent. as that of rotary convertere, and then goes on to 
show that because of the superior efficiency of the former it is 
possible to have more sub-stations and a consequent better and 
cheaper secondary network. But if an efficiency of 99 per 
cent. is assumed, then the size of tho transformer is fixed at a 
fairly large minimum, and, consequently, the number of sub- 
stations depends simply on the connections to the mains. Later 
on, too, ho advocates a house-to-house transformer system, 
when, of course, the transformers would not have an efficiency 
of 99 per cent. In this line of argument he ignores the motor 
load altogether ; in fact, he apparently doubts the advisability 
of a power supply altogether, assuming that tariffs for motive 
power are lower than those for lighting simply because it is 
desired to compete with other forms of power, and not because 
of the high load-factor of a motor load. Не reasons as if 
everything were to be determined by the lighting load of the 
station, and this is almost sufficient in itself to show that 
Dr. STERN'S arguments are fallacious. 


REVIEWS. 


(Copies of the under mentioned works can be had from The Nleotrioian Office, 
free, on receipt of pub'ished price. Add 5 per cent. for abroad or for foreign ) 
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Elements of General Radie- therapy for Practitioners. By Lxororp 
Freunp, Vienna. Translated by G. H. LaNcasHIRE, Assistant 
Physician to the Manchester and Salford Hospital for Skin Diseases 
(with an Appendix entitled Notes on Instrumentation,” by CLARENCE 
Wnionr). (London: Rebman Limited.) 1904. 218. net. 


Although the application of heat and of light to medical 
uses can be traced back to early ages, the real commencement 
of the scientific study of this subject is a matter of the last 10 
years. In 1893 Finsen wrote on the influence of red light in 
deed ra and commenced the investigations which were finally 
crystallised out in his famous Paper on the use of the concen- 
trated chemical rays of light in medicine. Kellogg, of Battle 
Creek, in 1894, described his method of applying the light and 
heat of incandescent electric lamps for therapeutic purposes. 
Tesla and D'Araonval were publishing the results of their inves- 
tigations into high-frequency electrical discharges at about the 
same date, and other observers here and there were conducting 
isolated researches of value. Five years later, in 1899, we 
may consider that radio-therapy formally took its place among 
the medical sciences. That was the date of publication of 
Finsen's Paper. The first accounts of the use of X-rays in 
therapeutics were coming to hand from Schiff and Freund in 
Vienna and from Stenbeck and Sjögren in Stockholm, and tho 
first investigation of the physiological effects of Becquerel rays 
were being done by Giesel. As an outward and visible sign 
of the times, we may incidentally refer to the publication in 
that year of the first volume of a work by Dr. Solis Cohen 
under the title of “ А System of Physiologic Therapeutics: A 
Practical Exposition of the Methods, other than Drug-giving, 
Useful in the Treatment of the Sick." The scope of this oan 
embraces electro-therapy, hydro-therapy, thermo-therapy and 
photo-therapy, and it also deals with treatment by climate, diet, 
inhalations and other cognate therapeutic subjects. 

Dr. Freund’s book is divided into five parts. The first part 
treats of the elements of electricity in a somewhat ditfuse 
manner. The other parts are devoted to high-frequency 
currents, X-rays, Becquerel rays and radium, and light and 
heat rays respectively. All are treated from the medical 
point of view. The book is nicely got up, and its compilation 
must have entailed much labour, as copious references are 
given to nearly all previous writers upon the various branches 
of the subject dealt with. These references will render Dr. 
Freund's book very valuable to future writers on radio-therapy. 
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The question of the value of high-frequency discharges for 
medical purposes has been very much discussed. The striking 
physical phenomena exhibited by a large high-frequency 
apparatus in action are calculated to appeal to the vulgar, 
and its capabilities as a means of imposing upon credulous 
persons have made the high-frequency apparatus a welcome 
instrument in quack institutes and such like quarters. The 
methods of applying high-frequency discharges can be arranged 
in two main divisions. In the one the apparatus is made use 
of to generate brush discharges and these are brought to bear 
upon the surface of the patient by means of suitable electrodes. 
These may take the form of bare metallic points, or there may 
be an arrangement of a dielectric such as an exhausted glass 
tube or a tube filled with salt solution with an internal metal 
coating. In the latter arrangements the alternate charging 
and discharging of the inside of the glass is accompanied by 
an equal and opposite charging and discharging at its outer 
coating, and this shows itself as a violet flow or brush dis- 
charge passing between the outer surface of the glass and the 
patient’s skin. If the potential at the extremities of the 
solenoid connecting the outer coatings of the Leyden jars are 
insufficient for the case, either a resonator or a step-up 
arrangement of primary and secondary coils can be used to 
raise it. Very powerful brush discharges can be obtained in 
this way, and there is no room for doubt as to the good effects 
produced by these brush discharges in many forms of discase 
affecting the surface of the body. Chronic eczema, indolent 
ulcers and tubercular affections of the skin (lupus) can be 
much benefited by their employment. It is needless to add 
that the treatment of disorders such as those mentioned should 
be in the hands of a properly qualified medical man. 

In the other division of high-frequency therapeutics the 
currents of the solenoid are caused to traverse the patient 
directly. Several arrangements are in use. In the simplest, 
the electrodes leading to the patient are connected to the ends of 
the solenoid which joins the outer coatings of the Leyden jars, 
and are applied to the body so as to incluce a particular limb 
or region, The patient is therefore in shunt to the solenoid ; 
or, again, the patient is connected to one end of the solenoid 
While the other is led to a large sheet of metal placed beneath 
his chair or couch, and by reason of the augmentation of his 
capacity produced in this way currents of large magnitude can 
be set in motion, surging to and fro between the patient and 
solenoid. Readings on a hot-wire instrument up to } ampere 
are not uncommonly obtained. This method is spoken of as 
treatment by auto-condensation or by the condenser couch. 
Finally, the solenoid connecting the Leyden jars may be made 
so large that the patient can be enclosed in it, and his body is 
then the seat of eddy currents, a method known as „auto- 
conduction.” 


These modes of application differ from those in which the 
brush discharge is employed. It has been claimed that the 
large currents which are set in motion by them are able to 
exercise a powerful influence upon the nutrition of the body 
and to arrest various morbid processes. It is not yet estab- 
lished beyond doubt that such applications have any great 
value, and Dr. Freund is clearly of this opinion, as he only 
devotes 10 pages to this part of his subject. 

Treatment by X-rays has been much in evidence in recent 
times in connection with cancer and other forms of malignant 
disease. Although its success in these complaints is by no 
means achieved, yet X-rays havo decidedly gained a place in 
medical treatment for less serious disorders. In the healing 
of ulcers and many chronic affections of the skin a course of 
X-ray applications produces a marked change for the better in 
the affected area, and a permanent cure can often be secured 
in this way. | 

In the disease known as rodent ulcer, which has some of the 
attributes of a cancerous disease, X-rays have proved a genuine 
success, In lupus X-rays appear likely to supersede the treat- 
ment by concentrated arc light to a considerable extent. By 
the use of X-rays a much larger area can be irradiated at one 
time, and so the length of time which is required to complete 
а cure is reduced. In certain cases of lupus the large Finsen 
arc lamp may continue to hold its own as a means of finishing 
off any persistent foci of growth which may have resisted the 
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effect of the X-rays. It is also quite likely that for this special 
purpose radium may find a useful field of application. 

The introduction of the milliampere-meter into X-ray 
practice is certain to improve its quality. By the use of the 
valve-tube suggested hy Villard, one component of the alter- 
nating enrrent of the induction coil or high-potential trans- 
former can be arrested, while the semi-phases which are 
useful for exciting the X-ray tube are allowed to pass and 
can be measured with a direct-current instrument if its insula- 
tion be good. Ву this device it has been shown that the 

roduction of X-rays in a tube is proportional to the current. 
Suitable 'galvanometers" are now manufactured and are 
destined to come into general use. The current through a 
high or “hard” tube is less than 1 milliampere. A low or 
“soft” tube carries twice or thrice that current. 

The applications of radium in medicine have not yet made 
any great advance. For superficial ulcerations, such as those 
of lupus and rodent ulcer, the employment of radium has 
certain advantages as a substitute for X-rays when the lesions 
are of small extent. Its action appears comparable to that of 
X-rays, but it is too soon as yet to assume that the actions are 
identical. Recent observations secm to suggest that differences 
may in time be found between their physiological actions. 

In the radio-therapeutics of light and heat not much pro- 
gross of prime value has been made except that of Finsen, who 
has completely demonstrated the effect of concentrated arc 
light upon lupus. 

Something may yet come from the proposed methods of sen- 
sitising the tissues of the body by a preliminary administration 
of quinine or fluorescent chemicals internally before exposure 
to light rays. In the case of uni-cellular organisms, the presence 
of a fluorescent material such as eosin in minute amount seems 
to augment the effect of light rays very largely. 

The heat radiations from incandescent lamps have been 
much vaunted in recent timesasa panacea. Their application 
will probably settle down gradually into the position of an 
agreeable adjunct in tho treatment of minor ailments, much in 
the way in which the Turkish bath is now used. There is 
very little evidence to support the view that such heat radia- 
tions possess therapeutic properties of great importance. 

H. LEWIS JONES. 


A SCIENTIFIC INVESTIGATION INTO THE 
POSSIBILITIES OF GAS TURBINES.* 


BY R. M. NETLSON. 


This Paper is written with the object of expressing and comparing 
as concisely as possible the advantages and possibilities of gas 
turbines worked on different cycles, and the difficulties to be over- 
come to make these turbines a success. Carnot’s formula for the 
efficiency of an ideal heat engine, E —(T, — T.)/ Ti, is well known, 
but its real meaning is sometimes forgotten ; and it may not be out 
of place here to put in a reminder that, in Carnot's cycle, all the 
heat is put in at temperature T, and all the heat withdrawn at 
temperature T,. We must therefore strive not so much to get the 
maximum and minimum temperatures respectively as high and as 
low as possible, but to get the mean temperature at which heat is 
given to the gas and the mean temperature at which heat is with- 
drawn from it respectively as high and as low as possible. Of these 
two temperatures the lower one is usually by far the more impor- 
tant. An ideal gas engine working on Carnot's cycle between the 
limits of temperature 2,000°C. (3,632°F.) absolute and 300°C. 
(572°F.) absolute will lose as much by an increase of 100°C. to the 
lower temperature as it will by a decrease of 500°C. from the higher 
temperature. 

Coming now to discuss more particularly gas turbines, there are 
four cycles on which it seems to the author that these could be 
worked with the possibility of good results. Two of these are what 
Mr. Dugald Clerk designates type 2 and type 3.t The author will 
call them cycle I. and cycle II. respectively. 

A pressure-volume diagram of an engine working on cycle I. is 
shown in Fig. 1, and an entropy-temperature diagram in Fig. 2. 
The working fluid is compressed adiabatically from A to В. Heat 
is then supplied by combustion at constant pressure from B to C. 

* Abstract of & Paper read before the Institution of Mechanical 
Engineers last Friday. 

t“ The Gas and Oil Engine." 
Chap. III. 


By Dugald Clerk. (Longmans & Co.) 


THE ELECTRICIAN, OCTOBER 28, 1904. 


63 


The gas then expands adiabatically from С to D. The fluid is then 
cooled at constant pressure from D to A. Reciprocating gas-engines 
have been worked on this cycle by Brayton and others, but have 
never come into common use. (The Diesel engine may be con- 
sidered to belong to this class, although no decided constant pressure 
line is discernible on indicator diagrams taken from the engine.) 

It has been proposed for gas turbines to cause air and fuel to 
unite in a nozzle which thereafter diverges, with the idea that the 
air and fuel will combine on meeting each other and the hot pro- 
ducts of combustion then acquire a high velocity in the divergent 
nozzle, with which velocity they will enter the turbine buckets. 
'The author doubts if the combustion would be quick enough to give & 
good efficiency. If, however, a combustion chamber of ample size 
were provided in which the burning gases could rest a short interval 
before passing to the turbine, better results could, in the author's 
opinion, be expected. "The air and fuel would be separately pumped 
into the chamber from which the products of combustion would 
flow continuously and uniformly by one or more passages into the 
turbine. Ifa mixture of air and fuel be always supplied to the flame 
with & velocity greater than the velocity of propagation of the flame, 
there can, of course, be no firing back, and this result can be obtained 
without the use of a wire gauzescreen. The strength of the mixture 
of air and fuel should be kept constant. 


Y B;B В, 


J b n В 
Fio. 1.—Presscre-Votume DIAGRAM. 


This cycle allows of a fairly high ideal efficiency being obtained 
with a moderate maximum temperature. Now amoderate maximum 
temperature is of the {utmost importance іп the case of a turbine 
of the Parsons type. A Parsons turbine with steel blades could 
probably be designed without any great difficulty to stand а tempera- 
ture of about 700 C. (1,292 Е.) without any water jacketing or cool- 
ing devices of any sort (except for the bearings). With tempera- 
tures above this, the blades would need to be cooled. 

It had better be stated here that the author has made several 
assumptions with regard to the working fluid or fluids. "These 
assumptions are as follows :— (1) That the specific heats of gases 
dealt with are constant at all temperatures and pressures and are as 
follows :— 

Specific heat at constant pressure or Kp = 0:238. 
Specific heat at constant volume or Ко 0:17. 


2. That weight per cubic toot of gases dealt with = 0`07771Ь, at a 
pressure of 15b. per square inch abs. and a temperature of 17°C. 

8. That PV/T =a constant for all pressures and temperatures. 

4. That РУ а constant for isothermal expansion and сот. 
pression at all temperatures and pressures. 

5. That combustion produces no change of volume except that 
due to change of temperature. 


C(T) 
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Fic. 2.—Entropy-TEMPERATURE DIAGRAM. 


The numbers on the diagrams representing pressure and tempera- 
ture are all representative of absolute pressures in pounds per 
square inch, and temperatures on the absolute centigrade scale. 

Referring to Fig. 2 the heat absorbed by the fluid is represented 
in this figure by the area aBCd, and the heat abstracted or dis. 
carded by the area «Аре, The heat converted into work is repre. 
sented by the area ABCD), and, consequently, if E represents tlie 
ideal efficiency of insons ТО оол е 
ideal efficiency of an engine working on this cycle, area a BC 
Now it can be proved that AB аВ = РС dC = qripr where pqr 1s any 
ordinate cutting the lines «d, AD, and BC, which are all constant 
pressure lines, " 


therefore E=ABaB=DCjdC. WW 


Let ¢ represent the temperature before compression. 
Let t. represent the temperature at the end of compression. 
Let T represent the temperature at the end of combustion. 
Let T, represent the temperature at the end of adiabatic expansion. 
Then from equation (1) and referring to Fig. 2, E — f t= T т 
It it important to consider the amount of negative work done апа 
the ratio of this to the total or gross work. The negative work is 
the work of compressing the gas and delivering it in its compressed 
state. In a reciprocating gas engine in which the gas is compressed 
in the motor cylinder, the only negative work (ideally) is that of 
compressing the charge ; and, even when a separate cylinder is used 
for the compression, the work of delivering might be avoided. With 
a turbine, however, the fluid cannot be compressed in the motor; 
and, whatever arrangement is adopted, the compressed fluid will 
have to be delivered after compression. The author has therefore 
considered it better in all cases to include in the negative work the 
amount required to deliver the compressed gas. The motor proper, 
of course, gets the benefit of this work. 
In Fig. 1 the work to compress the gas is represented by the area 
AbB, and the work to deliver it in a compressed state by the area 
yYBb. The total negative work is therefore represented by the 


Fio. 8.—Cycre 1, Case 1, Pressure-Votuwe DIAGRAM. 


area yYBA. The gross work of the motor is represented by the 
area yYCD, of which the part yY Bb represents the work done before 
expansion, and the part bBCD the work done during expansion. 
By deducting the negative work from the gross work the net work 
is obtained ; this is represented by the area ABCD. This net work 
is the same as that represented on the entropy-temperaturo diagram, 
Fig. 2, by the area ABCD on that diagram. 


Cycle I., Сазе 1.—A case with a maximum temperature of 700 C. 
(1,292 F.) will be considered :— 


In all cases let t and p represent respectively abs. temp. C. and abs. 
press. (lbs. per square. inch) before compression ; let to and p. represent 
respectively abs. temp. C. and abs. press. (lbs. per square inch) after com- 
pression; let T and P represent respectively abs. temp. C. and abs. press. 
(Ibs per square inch) after combustion; let T, and P, represent respec- 
tively abs. temp. C. and abs. press. (Ibs. per square inch) after expansion 
to atmospheric pressure; let v represent 1 cubic ft. of the fluid at tem pe- 
rature t and pressure р; and let re, V and Vi represent the volume of the 
same at fe, p. ; T, P and TI, P, respectively. 

Suppose that in all cases (—17^C. (290° abs. C.) and the corre- 
sponding pressure = 15]Ь. abs. Let us first try compressing to 42lb. 
abs.: te will then be 889° abs. C. This compression is shown by 
the line AB on the pressure volume diagram (Fig. 8), and on the 


a d 
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entropy-temperature diagram (Fig. 4). Let heat now be supplied 
and the gas expand at constant pressure along the line BC till the 
temperature ів 978° abs. C. Let the gas now expand adiabatically 
along the line CD till the pressure falls to 1510. abs. The fluid is 
now exhausted into atmosphere, and, as the new charge is taken at 
the same pressure and at temperature t, we can assume that the 
discharged gas is cooled at-constant pressure and used over again. 
We can, therefore, complete both diagrams by the constant-pressure 
line DA. The heat absorbed by the fluid is represented by the area 
aBCd in Fig. 4, and the heat rejected by the area aADd. The 
heat converted into work is represented by the area ABCD and 


area ABCD ¢ —¢ 389 - 290 . 
== — — — — — 0 25. 
area BCM 6 389 
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The negative work is represented in Fig. 8 by the area yYBA, | be adopted. Suppose a compression to 8001. рег square inch abso- 
the gross work by the area yYCD, and the net work by the area | lute is adopted. This will make f. 682°5° abs. C. The pressure- 


B Negative work area yYBA _ g. 
mor gross work area yYCD Res 

The expansion line is carried right down to atmosphere. It should 
be possible in practice without difficulty to very nearly do this іп a 
turbine although the volume at D is 24 times the volume at A. 

Cycle I., Case 2.—We can employ a much higher temperature 
than 700°C. (1,292°F.) if we use cooling arrangements. It has been 
proposed by Mr. Parsons and others to circulate water or other 
cooling fluid through the actual blades of & turbine, these being 
formed hollow. It has also been proposed to keep the blades of & 
single-wheel turbine cool by causing the actuating fluid to act only 
at one point of the circumference of the wheel, while a cooling fluid 


is projected on to the blades at another point. 
B 
vw 
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Fig, 5.—Cycie 1, Cask 2, Pressure-Votuome Diacram. 


By the employment of cooling devices we might possibly get a 


turbine to stand a temperature of 1,500°C. (2,732°F.) or even | 


2,000"C. 2,000°C. is a very high temperature, and there would be 


great difficulty in devising and constructing cooling arrangements | 


that would keep the blades in good working order when acted on by 
gas at a temperature approaching this. Let us assume, however, | 
that 2,000°C. is allowable for our maximum temperature; then, if 
we keep the same compression as in case 1, our ideal pressure- 


volume and entropy-temperature diagrams will be as shown in | 
Figs. 5 and 6. In these figures the line CD has been reproduced | 


» 
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| volume and entropy-temperature diagrams will then be as shown in 


Figs. 7 and 8. 
Referring to Fig. 8, it is seen that 
area AGHK be- t 682°5— 290 
area aGHk . 682:5 иш 

which is more than double that in cases land 2. There is, however, 
the inconvenience of a high compression, and, compared with case 
1, more heat is likely to be lost through radiation owing to the 
higher average temperature. 

The negative work is represented in Fig. 7 by the area zZGA, 
the gross work by the area zZHK, and the net work by the area 
А r neg. work Zaren 226A А 
она gross work 2Z HK d 

Cycle I., Case 4.—It will be interesting to find what efficiency 
can be obtained with a maximum temperature of 2,000°C. by 
increasing the compression till the ratio of negative work to gross 
work is 0 4—the same as іп case 1. This ratio will be attained 
when ¢,=909 abs. C., which corresponds to a pressure of 818lb. abs. 


— 
Th = Oe UY’ è 
en E 309 — 290 0°68 


In every case it has been assumed that the compression is 


| adiabatic ; it is usually important that it should be at least nearly 
! во. If, for example, in Figs. 1 and 2 the compression, instead of 


being along the adiabatic AB, had been along the line AB,, which 
is below the adiabatic’ line —that is, if heat had been allowed to 
escape during the compression, the heat absorbed by the fluid for 
the same value of T would have been increased by the area 6,B,Ba 
in Fig. 2, while the heat converted into work would have been 
increased only by the relatively small area AB,B. E would, 
therefore, have been reduced. 

If, on the other hand, the compression had been along the line 
AB,, which is above the adiabatic —that is, if heat had been put into 
the fluid during compression, the heat absorbed and the heat con- 
verted into work would both have been reduced by the same amount 


H 
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from Figs. 8 and 4, and is shown in dotted lines in order that the | —namely, the area ABB.. Е would, therefore, obviously be reduced 


two cases may be readily compared. 

Referring to Fig. 6 the heat absorbed by the fluid is represented 
by the area aBE/, the heat rejected by the area aAFf, and the heat 
converted into work by the area ABEF. Therefore, 

ares ABEF _ t-t 889- 290 0-25 
area aBEf — fl. 889 

The increase in the maximum temperature has, therefore, added 
nothing to the efficiency, and this will always be the case if the 
initial temperature and pressure are unchanged and we compress 
to the same amount. That is to say, as long as we start the con- 
stant pressure lines from the same points, A and B, we can extend 
them as far as we like to the right and connect them by any adia- 
batic line we please ; E will remain unchanged. 

The negative work (in case 2) is represented in Fig. 5 by the 
area yYBA ; it is the same as in the last case. The gross work is 
represented by the area y YEF, and the net work by the area ABEF, 
neg. work _area yYBA 9.194, 
gross work area yi BE 

We have, therefore, very considerably diminished the ratio of 
negative work to gross work. 

Cycle I., Case 3.—In case 1 it was necessary to have a low com- 
pression because a high compression with a maximum temperature 
of only 700°C. would have given an impractically high value to the 
ratio of negative work to gross work. In fact, this ratio was high 
even with the low compression adopted. With the maximum tem- 
perature raised to 2,000°С., however, a much higher compression can 


therefore 
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in this case also, assuming that the heat put into the fluid during 
compression is obtained by the combustion of fuel. | 
If, however, the heat put into the fluid during compression 18 
obtained for nothing—if, for example, it is heat that would other- 
wise be radiated away or carried away by convection—the effect on 


| E is not obvious. 


A conipression along the line AB,, Figs. 1 and 2, will give a 
higher value to E than a compression along the line AB if the heat 
absorbed during the compression AB, is got for nothing, and if the 
two cases are otherwise the same ; but à compression along the line 
AB, produces a higher ratio of negative work to gross work. This 
will be clear from Fig. 1. Now, with this ratio of negativo work to 
gross work a still higher efficiency could be obtained by keeping the 
compression adiabatic and continuing it further. A hot compression, 
such as along the line AB, when the heat is got for nothing, may 
be advantageous in a few cases—viz., when T, is low compared 
with .; but, generally, such a compression will be harmful. It is 
in general disadvantageous to heat the air or fuel before compression, 
no matter what be the source of heat. 

If gas is allowed to enter a water-cooled turbine at a high tem- 
perature, such as 2,000 C., there will necessarily be a great amount 
of heat carried away by the water. The heat lost An the walls 
and carried away by the cooling medium will probably be much 
greater with a turbine actuated by gas entering the turbine casing 
at about 2,000°C. than in a reciprocating engine in which the 
maximum temperature is 2,000°C. 


( To be continued.) 
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THIRTY-THOUSAND-VOLT TRANSMISSION.* 


BY J. Е. KELLY AND A. C. BUNKER. 


In discussing the conditions which affect and limit the constants 
and operation of high-tension lines, pressures of over 80,000 volts 
and lines of over 50 miles in length only will be considered. 

The difficulties of taking care of lightning discharges increase 
much more rapidly than the line pressure, for the reason that any 


disturbance or change in circuit conditions, produced by getting 


rid of or dissipating a charge in a circuit having high voltage 
and high inductive and capacity reactances, may set up oscillations 
which, if not serious to apparatus, are disastrous to regulation and 
service. Various combinations and multiples of low-voltage types 
of arresters have been used, but where theso have not fiad the 
proper addition of a resistance, they have seldom failed to be com- 
pletely destroyed when the particular stroke or circuit change 
occurred, It kas been clearly shown that the same arrester could 
not, without special adjustments, be used on all parts of the cir- 


cuit, and that arresters performing their function for a lightning 


stroke, or taking the kick-back from a short-circuit opening, when 
a given number of generators, length of line or transformers were 
in circuit, would not so operate for another number of generators, 
transformers or length of line. This may have been due to the 
increased inductance in circuit obtained from a smaller number of 
generators or transformers, to a longer length of line, to the nature 
and duration of the arc in opening the short-circuit, or to any 
number together of these conditions. Where a resistance is used 
with any type of arrester, in order to keep the value of current 
which would flow over the arresters to a given percentage of the 
load current, the amount should be such that five or six times the 
normal impressed voltage can be taken care of. | 

A modified form of the Siemen’s arrester has been used on cir. 
cuits up to 50,000 volts with a fair degree of success when they 
were correctly adjusted for the different positions of the circuit, 
and, where a resistance was placed in series, the voltmeter cards 
were not painted badly when lightning or a short-circuit occurred. 
This design can be greatly improved, and no doubt would give 
very good results and thoroughly protect connected transformers. 
The low cost, ease of construction and their outdoor service ability 
are points in their favour. Perhaps the most reliablo arrester is one 
consisting of an inductance and capacity in parallel, so that any fre- 
quency variation from the normal would cause a certain value of 
current to flow. This type, immersed in oil, would be rugged, and 
could easily be adjusted for any position of the circuit. 

One of the best means of dissipating an induced charge or stored 
energy in a line is by having a distributed load along the circuit. 
If this load has a grounded neutral, the effect of a lightning stroke 


will be greatly reduced and more easily taken care of by the regular 


arresters. The star-connected line with grounded neutral has, 


however, some disadvantages of equal importance, which should be 


carefully considered before being adopted. 


When a line is short-circuited from any cause, there is a rush of 
current, the value of which depends upon the impressed voltage 


and the impedance of the circuit up to the point of the short-circuit. 


When this current is suddenly interrupted, the voltage induced 
depends upon the constants of the circuit and increases in value 
with the length of circuit, distance between wires, the amount of 
inductance of the connected apparatus, the inductance of the 


rupturing arc and its duration, the impressed voltage and the in- 
stantaneous value of the current when the short-circuit is opened. 


This induced voltage will be small or of little importance if the 
short-circuit is opened at or near the zero value of the current. In 
operation, induced voltages have been observed when opening a 


40,000-volt 100-mile line when short-circuited, of from 2$ to six 
times the normal voltage, as measured by the length of air-gap 
broken down by the kick-back. | 

The troubles from the charring of wooden pins were due to the 
continual leakage of current over dust-coated insulators. In some 
localities pins would last only from one to three months. This was 
entirely corrected by placiog а metal short-circuit around the pin. 
Moulding at the thread, which is often noticed where the line passes 
through a marsh, can be prevented only by the use of a metal pin. 
Several lines have now been equipped with steel pins, and no new 
troubles have developed. It would seem that for large high-pressure 
lines steel pins should be used exclusively. Their initial cost is 
from 13 times to twice the price of wooden pins, though cheaper in 
the end. Soft lead gives better results for the thread than any com- 
position. The moulds should be made so that enough lead can be 
used to extend a little way below the bottom of the thread, as this 
will give à good bearing to the insulator over and above that 
obtained from the thread. This will greatly add to the mechanical 
strength of the insulator and of the line, as, with the ordinary pin, 
the insulator is the weakest element of the line. Precaution should 


* Abstract ofa Paper on Some Difficulties in High-tension Transmis- 
sion and Methods Mitigating them " read before Section D of the 
International Electrical Congress of St. Louis. 


be taken to have the thread portion short enough so as not to come 
in contact with the top of the insulator. This will prevent the tops 
being forced off when the insulators are put on the pins, and will 
allow a firm seat at the other end of the thread. 

The idea that poles of the right kind of wood for the soil can be 
placed in the ground and last for 10 or 20 years has been the cause 
of many and costly repairs. One six-year-old redwood line, with 
butts treated before raising, had to have 88 per cent.stubbs. Another 
redwood line, untreated, had to have 10 per cent. stubbs in three 
years. Another line of untreated cedar poles required 85 per cent, 
Stubbs in six years. In long lines, and even in some short ones, 
soils may be found that have an entirely different effect upon the 
life of the same wood. 

The burning of the poles at the ground has been the cause of 
interruptions even when the line was patrolled twice a day, but the 
remedy is simply a question of persistence and expense in keeping 
the right of way cleared of all growth. It might be noted here that, 
even with a generous right of way kept cleared, the wind may carry 
the heat from a fire toward the line. 


One case is known where some dried hay was carried up into a 
40,000-volt line, with the result that it was set on fire and produced 
an arc that shut off the power. The burning bay, being carried on 
by the wind, did considerable damage. On another line, a flock of 
pelicans flew into the telephone circuit, which was strung several 
feet below the power wires. The span was something over 600ft., 
with a sag of 19ft. The telephone wires were struck so hard as to 
wrap them around the power-circuit. In another case a long piece 
of light bark was blown across a 42in. line, with the usual result. 
On the same linc, during one season, there were three interruptions, 
in one locality, caused by large birds getting across two of the wires. 

One of the principal advantages of wooden poles is that, in case 
an insulator is broken, allowing the wire to come against the arm 
or pole, the burning which takes place almost immediately in most 
cases may continue for several minutes before a blaze is started 
Which will short the circuit. Several times it has been observed 
that from 20 to 80 minutes elapsed from the time trouble was first 
noted by the ammeters or telephone until it was necessary to shut 
off the circuit. In one case a 40,000-volt (grounded neutral) wire 
lay on a dry cross-arm for several hours before the circuit could be 
shut off, and at the end of the time the arm was not badly charred. 
With a duplicate line, ample time would in most cases be given for 
changing from one circuit to the other, or to cut out the affected 
circuit, providing the telephone line was operative or the men at 
both ends recognised the difficulty. For the past four years, engi- 
neers have tried to adopt, where possible, steel towers, instead of 
wooden poles, as a means of correcting a large number of line troubles. 

At first thought, towers would seem to solve all difficulties pre- 
viously experienced and certainly do eliminate a great many. The 
spans can be increased, so that as low as eight towers per mile can 
be used with safety. This would greatly reduce the number of 
insulators, which can be larger, and the means for their attachment 
to the towers can be quite elaborate without exceeding the cost of 
the other construction. The height of towers can be greater, which 
will decrease troubles from wires, branches and other material being 
thrown or blown across the circuit and reduce the breakage of 
insulators from the heat of forest or grass fires. If yalvanised, or painted 
occasionally, their life would be greater than could be expected of 
wooden construction. Towers can be erected in places even more difli- 
cult of access, since they can be taken apart in pieces of lighter weight 
than а wooden pole. They would offer a more or less good light- 
ning path to ground which would help to prevent the injury to con- 
nected apparatus, but will no doubt subject each insulator to greater 
strains. Any leakage around, or puncturing, an insulator will mean 
the immediate shut down of the circuit, and, in order to prevent the 
shut-down of the entire systein, overload and reverse circuit breakers 
of the best possible design will have to be used. 

The distance between wires is usually determined from the 
highest voltage which can reasonably be expected as a limit, as 
determined above. The rule that the distance between wires in 
inches equals 1$ times the number of thousands of volts is 
safe so far as the striking distance is concerned, though to 
correct for arcs holding on for a time after once established would 
be impossible. Where the cost of erected poles is high, or the right 
of way expensive, two circuits per pole line should be used, and, 
with good wooden construction, mechanical difficulties would limit 
the distance between wires to at most 60in., which would allow a 
line voltage of, say, 50,000 or 60,000. This distance between wires 
is for spans not over 150ft. to 200ft. A number of spans over 600ft. 
in length have been in operation for two or three years. These 
have been closely watched during wind storms to see what deflection 
would be given to the wires. Three aluminum cables zin. in 
diameter, 600ft. span, 19ft. sag, were deflected from 30 to 45deg. 
from the vertical by a wind that was estimated to be 70 miles per 
hour. All three conductors kept their relative position when deflected, 
and there were no perceptible waves or vibrations in the cables. | 

It is claimed by some who have had the opportunity to notice, 
that in longer spans there is less tremor, vibrations or waves 
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passing over the span when there is a wind than when there is none. 
All observations of the writers show that, for spans of 600ft. at least, 
there is no tendency of the wires to swing together in ordinary storms. 
Where possible the frequency of the current transmitted should not 
exceed 30 cycles per second. With the general use of aliernating- 
current railway motors, 15 cycles or less may be advisable. With two 
circuits, one should betransposed in the opposite direction tothe other, 
although there is one doub!e circuit line operating satisfactorily as 
far asthe telephone 1s concerned, with one of the circuits run straight 
through. Experiments made with a power line without transpositions 
and a telephone transposed every fifth mile placed 5ft. below the power 
wires, gave a pressure to ground of from 2,100 to 2,800 volts when 
the line pressure was 40,000 volts. With 30,000 volts the telephone 
voltage to ground was reduced in the same ratio. By giving the 
power wires two-thirds of a rotation between power taps and talking 
points, this voltage was not readable on a Weston or hot-wire 
150-volt voltmeter. The induced voltage was due to capacity, and 
in none of the tests was there any measurable electromagnetically- 
induced voltage. The large number of fatal accidents which have 
Occurred in the past from the telephone circuit being placed on the 
same poles with and under the power wires, would warrant a separate 
pole line, even if the service were no better. 

A telephone is most needed at times of line disturbances, and at 
such times it is rarely of service. The induced voltage on а telephone 
circuit, even where power-line transpositions are made, when one or 
more of the power wires are out or grounded, is high enough to be 
dangerous to life and to set fire to adjacent woodwork. The distance 
between the two circuits should be at least 6ft., and 8ft. would 
be better. In stringing the telephone wires, the same sag should be 
given as to the power wires. For lines over 50 miles in length, 
copper or aluminum should be used. All breakers and switches 
should be provided with cut-out switches on each side, so that they 
can be taken out of а live cirouit for repairs. 


THE MEASUREMENT OF THE POTENTIAL OF THE 
ELECTRODES IN STATIONARY LIQUIDS.* 


BY HENRY J. S. SANDS, PH.D., M.SC. 


In recent electrochemical investigations accurate data are, as a 
rule, to be found regarding current-density, voltage, temperature 
and concentration of liquid taken, and very often also regarding the 
potential of one of the electrodes, defined as the drop of potential on 
the boundary between it and the electrolyte. The actual concen- 
tration of the electrolyte in contact with the electrode is, however, 
very often uncertain, owing to the removal of stibstance by electro- 
lysis. Some years ago I was able to demonstrate the great impor- 
tance of this factor in connection with the electrolysis of acid 
solutions of copper sulphate. f When small current-densities were 
employed in a stationary solution, it was possible to show, with a 
fair amount of accuracy, that evolution of hydrogen only took place 
after the complete removal of copper salt from the liquid in contact 
with the electrode. On the other hand, when large current densities 
were employed, this local depletion took place so rapidly that even 
the most vigorous stirring could not prevent it. The result obtained 
in this research could be predicted theoretically when the assump- 
tion was made that the proccss occurring at the electrode itself was 
of a reversible nature; that is, that on the boundary between elec- 
trode and electrolyte, chemical equilibrium must be supposed to 
remain continually established. The matter may also be stated in 
the following manner, corresponding to & form in which it has 
recently been put forward by Nernstf as a general principle: 
Differences of chemical potential cannot exist for a finite period 
of time on the boundary of two phases, that is, between 
infinitely near poiuts,” as this would lead to infinitely great forces 
and reaction velocities. According to this assumption, the actual 
velocities of electrochemical reactions, and of all others which 
occur on the boundary of two phases, are infinitely great as soon as 
conditions of equilibrium have been overstepped by a finite amount, 
the observed velocities being simply limited by the rate with which 
diffusion and convection renew the inaterial removed by the reaction. 
As conditions of equilibrium in electrochemical reactions are deter- 
mined by the electrode-potential, by which name I propose to indi- 
cate the drop of E. M. F. on the boundary between electrode and 
electrolvte, and the rate of these reactions is proportional to the 
current strength, this may be expressed in the following manner :— 
“ When the electrode-potential at which a reaction begins has been 
exceeded by a finite amount, the current strength becomes inde- 
pendent of it, being only limited by the velocity of convection and 
diffusion. The instance just referred to of the deposition of copper 
conforms to this rule, for it seems very probable that when a sufh- 
cient drop of potential is maintained on the boundary between elec- 


* Paper on ** The Measurement of the Potential of the Electrodes in 
Stationary Liquids ; the Determination of Changes of Concentration at the 
Cathode during Electrolysis " read before the Faraday Society on Tuesday. 

t Phil. Mag., 6th Series, Vol. I., p. 45. 

Т Zeitschrift Phys. Chem., Vol. XLVII., p. 52 (1904). 


either at the top ог at the bottom of the apparatus. 


trode and electrolyte, the rate of deposition of copper only depends 
on the rate of renewal of the metal-salt at the electrode. Examples 
of a similar kind have been studied by Brunner*—-viz., the rate of 
reduction of iodine to hydriodic acid with definite cathode potentials 
and the rate of liberation of hydrogen from weuk solutions of acids 
under similar conditions. 

As has already been indicated, Nernst and Brunner are plainly of 
opinion that all cases of electrocheinical action may be ultimately 
considered from the same point of view. It is not the object of the 
present Paper to enter very fully into a thermo-dynamical discussion 
of the principle involved. It will suffice to point out that the latter 
seems sufficiently invalidated for d priori application to actual 
cases owing to the impossibility of stating that the atoms chemi- 
cally reacting on the boundary of two phases are in infinite proxi- 
mity.t In fact, the results of several recent researches, notably 
those of Haber, stand in opposition to conclusions drawn from the 
principle under discussion. The object of all these researches is 
the investigation of the dependence of electrode-potential as defined 
above on current-density. In Haber's work the reduction of nitro- 
benzene is examined, but instead of finding the current-density 
to be independent of the potential of the cathode, his results point 
to a logarithmic dependence of the latter on the former. In fact, 
he has partially explained his results, starting from the not improb- 
able assumption that the variations of potential are brought about 
by the absorption in varying concentrations of hydrogen, or other 
reducing material, by the electrode. In the further elaboration of 
this view his results may all be foretold if we adopt as an empirical 
fact that the velocity of reduction at the electrode v depends on the 
concentration of hydrogen с in it according to the relation v ce, 
in which к and y are constants depending on the conditions of the 
experiments. In contradiction to this, as will be understood from 
what has already been said, Nernst's view would require that once 
the conditions of equilibrium have been overstepped, the above 
velocity should be infinitely great. As a matter of fact, Haber's 
results have been doubted by Brunner, who believes that changes of 
concentration in the liquid adjoining the electrode may be partly 
responsible for them. To this Haber and Russ have replied, stating 
reasons for the correctness of the results obtained by the former. 
In view of the fact that the investigation of the dependence of elec- 
trode-potentials on current-density seems one of the most important 
problems of contemporary electrochemical research, it appears 
very desirable to have independent methods for the determination 
of the rate at which changes of concentration oceur in the layer of 
electrolyte adjoining the electrode. 

When the diffusion coefficients required for calculating these 
changes of concentration are not known, it would seem that the 
most reliable method for arriving at an estimation of their rapidity 
is afforded by the investigation of the behaviour of stationary liquids 
free from convection currents. This was the method adopted by 
me for the examination of copper solutions. When hydrogen began 
to be evolved owing to complete depletion of the copper salt at the 
electrode, a sudden very large fall of cathode potential took place, 
which caused a corresponding increase of voltage between the two 
electrodes that could be easily observed. This method is only 
applicable where very sharp breaks of potential occur, and the 
anode is not polarisable in the liquid employed. Another method 
has since been described by Cottrell;| In it a constant E. M. F. is 
maintained between the electrodes; the current, however, inust 
remain so minute, or the resistance of the electrolyte be so small, 
that practically no E.M.F. is required to overcome it according to 
Ohm ’s law. 

It is the object of the present Paper to describe a method which 
will allow the electrode potential in stationary liquids of the most 
varying kind to be measured, when very much larger currents are 
employed than those which can be made use of according to Cottrell’s 
method, and at the same time to indicate the nature and the scope 
of the conclusions that can be drawn from the results obtained. 


Description of Apparatus and Electrical Arrangements.—It was 
necessary that the apparatus should fulfil the following conditions : 
(1) The electrode under examination must be placed horizontally 
It should be 
readily interchangeable and accessible to observation during an 
experiment, and allow the current to have uniform density. (2) The 
electrode not under examination should be as non-polarisable as 
possible, and no gases must be evolved which might stir the liquid. 
(3) The difference of potential between the electrode and the layer 
of electrolyte in contact with it must be capable of continuous 
measurement during the course of an experiment. (4) It was found 
desirable to have the apparatus arranged so that several successive 


* Zeitschrift Phys. Chem., Vol. XLVII., p. 56 (1901). 

+ Nernet himself points out that the boundary of two phases is not 
to be considered mathematically discontinuous, but apparently attaches 
little importance to this fact. 

t £eitschrift Phys. Chem., Vol. XXXII., p. 193 (1900), also Nuss, Zeit- 
schritt Phys. Chem., Vol. XLIV., p. 641 (1903). 

8 Zeitschrift Phys. Chem., Vol. XLVII., p. 260 (1904). 

; Zeitschritt Phys. Chem., Vol. XLII., p. 385 (1903). 
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determinations could be carried out without taking it to pieces. 
Figs. 1 and 2 serve to illustrate the apparatus that was designed 
to meet these requirements. For the sake of brevity we shall call 
the electrode under observation the cathode, the other electrode 
through which the working current enters or leaves the liquid the 
anode, although there is no reason why our cathode should not 
be used as anode and vice versa. Making use of these abbrevia- 
tions, Fig. 1 shows the apparatus with the cathode at the top—that is, 
for liquids that become specifically lighter during electrolysis. In 
Fig. 2 the cathode is at the bottom, as used for liquids that become 
specifically heavier during electrolysis. The positions of the anode 
are indicated in both figures by A. The current passes up the wide 
tube B, and then enters the long straight tube C of about lem. bore. 
The cathode is approached through a hole, D, in the glass plate D, 
as shown in Fig. 1. The E.M.F. between the cathode and the part 
of the electrolyte on the other side of the glass plate D is deter- 
1nined, a liquid connection being tapped off here through the annular 
space E and the tubes F to the non-polarisable standard electrode 
G. We shall indicate by T the place in the electrolyte between the 
glass plate D and the tube C, where the liquid connection is tapped 
off to the standard electrode. The E.M.F. actually measured on the 
potentiometer is that between the cathode and the standard elec. 
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trode, and this is composed of the following parts :—(1) The drop of 
E.M.F. due to polarisation between the cathode and the layer of 
liquid in contact with it. (2) The difference of potential between 
the cathode and T calculated according to Ohm's law as the product 
of the resistance between the two and the current strength. (8) 
Any small E.M.F. brought about by contact of the electrolyte 
examined with the decinormal potassium chloride solution of the 
standard electrode. (4) The constant E.M.F. of the standard 
electrode. 

The first of these quantities is the one which it is desired to 
measure, the third was always assumed to be zero, as has been done 
by other investigators. The fourth may be taken according to 
Ostwald and Wilsmore to be 0:615 volt for the standard so-called 
decinormal electrode composed of mereury in contact with a deci- 
normal solution of potassium chloride saturated with mercurous 
chloride. Being constant for all experiments it need, however, not 
be taken into consideration. The second difference of potential 
mentioned, may, as a rule, be calculated when the specific resistance 
of the electrolyte is known. It is better, however, actually to deter- 
mine the resistance between the cathode and T during the course 
of an experiment, more especially when there is a possibility of an 
increase of resistance at the electrode, owing to the formation of 
badly-conducting deposits, gas bubbles, &c. The electrical method 
required for this purpose had to be devised in such a manner that 


no false connections should be ntroduced and that it should at th 
same time be independent of the polarisation of the electrode. As 
far as I am aware the only method suitable for this purpose is one 
described several years ago by Nernst and Haagn.* It consists of 
а modification of the Wheatstone-bridge method for alternati 
currents, two resistances being replaced by standard condensers, an 
rough condensers being interposed wherever a false connection 
would otherwise be made. Its application to the present case 
is shown diagrammatically in Fig. 8. The two resistances compared 
are the resistance from the anode to T, and the resistance from T 
to the cathode, plus a known variable resistance m. These formed 
two arms of the Wheatstone bridge, the other two being the stan- 
dard condensers « and b (Fig. 8). A special box was made up for 
this determination containing capacities varying from one-thousandth 
of a microfarad to half a microfurad. In order to form the bridge 
containing the telephone between the junction of the two condensers 
and T, a second auxiliary electrode P is required in the liquid con. 
tained in the annular space e (Fig. 1). It was found that an electrode 
of ordinary smooth platinum answered perfectly well for this pur- 
pose. 'The current for these measurements was derived from a 
small induction coil, à rough condenser being interposed between it 
&nd one of the junctions. The method of working consisted in 
giving the two standard condensers a and b suitable values, say 500 
and 20 millimicrofarads, and finding the value m, of the variable 
resistance m, taken from a dial-resistance box that produced a 
minimum in the telephone. The smaller of the two condensers b— 
i.e., the one оп the anode side—was then altered to its r- fold value 
20r millemicrofarads, the other condenser being left unaltered. The 
new resistance m, was now determined, which produced a minimum 
in the telephode. The required resistance r from the cathode іо T 
is then manifestly derived from the equation (r 4- /r +m.) = 1r, 
its value being г - (m, - rmj)[(r - 1). 
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The following are details of the apparatus sh 
own 
that must be specially referred to. The cathode and the glass plate it 
rests on are both ground perfectly flat, The latter is rectangular in 
shape, and the edges of the hole d, dril 
and free from chips. The plate is put i 


that the hole d exactly forms the i : 
way in which it is held on the flanged ation of the tube C; the 


electrode pressed against it by the specially-designed clamp K will 


the rubber washer i (Fig. 9). Practicall 

between the electrode and the glass plate, even hea ae жй ош 
employed to make a joint. Nevertheless, a small amount of liquid 
always creeps up, and this seems to give rise to convection currents 
owing to evaporation, more especially when alcoholic solutions 
are employed. A very small amount of vaseline thickened with 
a little paraffin-wax was, therefore, spread round the edge of 
the electrode before it was placed in position. In order to guard 
against its being accidentally moved backwards and forwards 
over the plate, which would have caused the grease to spread 
over its surface, a cardboard ring, c, was fixed on the glass plate by 
means of parattin-wax, and the electrode rotated inside this ring to 
place it in position. The electrode could easily be levelled both 
when used as in Fig. 1 and as in Fig. 2, by placing a small spirit 
level on the glass plate (Fig. 2); the retort stand, to which the 
apparatus was attached, being fixed on a levelling stand. The 
tube C, the end of which was bevelled, was fixed centrallv in 
the flanged cylinder H, and was held firmly in position with regard 
E the latter, not only by the rubber bung L, but also by means of 
the two clamps M, and M, (Fig. 2), both of which are fastened to a 
common short rod п. The clamp M, at the same time serves to 
support the apparatus on its retort stand. The tube C ends about 
ү below the glass plate, thus allowing sufficient room for a 
iquid connection between the auxiliary electrodes and the liquid 
through which the Working current is passing. The two auxilia 
electrodes have already been referred to. The place where ihe 


* Zeitschrift Phys. C hem., p. 23, 1897. 
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junction between the electrolyte examined and the decinormal 
solution of KCl of the standard electrode is made, is indicated in 
both figures by J. The method of filling the tubes P and O and 
keeping the liquid in them by means of cotton-wool plugs before 
placing the tubes in position will need no further explanation. Con- 
siderable difficulty was at first experienced in arranging the anode 
to satisfy condition 2, referred to under the heading ‘ Description 
of Apparatus and Electrical Arrangements.” The method finally 
adopted consisted in the employment of electrodes of either copper 
or mercury, the electrolyte under examination being displaced in 
the vicinity of the electrode by a solution of metal salt which was 
run in slowly through the capillary tap-funnel U (Figs. 1 and 2). 
The displaced electrolyte was generally removed through the tube 
W (Еіс. 1). The anode solution employed in conjunction with the 
copper electrode, when the electrolyte was an acid alcoholic solution, 
consisted of cuprous chloride dissolved in a mixture of alcohol and 
hydrochloric acid. When the electrolyte was an alkaline solution 
containing alcohol, and also in some experiments on alcoholic acid 
solutions, a mercury electrode was employed in contact with a solu- 
tion of mercurous nitrate and a little nitric acid. As the latter, 
however, as a rule, produced a precipitate in contact with the elec- 
trolyte under examination, a solution of ammonium nitrate was 
interposed. The liquids in this case were run under the electrolyte 
in the following sequence: (1) ammonium nitrate solution; (2) 
mercurous nitrate solution ; (3) mercury. 

The requirement that the apparatus should allow several succes- 
sive determinations to be performed without taking it to pieces, was 
only met satisfactorily when the cathode was at the top, as in Fig. 1. 
For this purpose it was necessary to renew the liquid at the cathode 
by stirring, without at the same time causing anode solution to 
come into the cathode compartment. As will be seen from Fig. 1, 
the rubber tube R, with screw clips TT, and the glass side-tube S 
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were, therefore, introduced between the tubes B and C. The method 
of using them was the following: — When a determination was 
finished, the side-tube S, which was generally left open during the 
experiment, was closed, about 5 cubic cm. of air being left in it. The 
standard electrode was then removed by undoing the connection at J, 
and a rubber stopper with a tap-funnel introduced in its place. The 
screw clips YY were then closed. A considerable amount of elec- 
trolyte was thus forced out of the rubber tube R, and was allowed 
to escape through one of the taps. The top part of the apparatus 
was then taken from the retort stand and moved up and down, the 
rubber tube К being used as a hinge. Air bubbles from the side- 
tube S could thus be admitted to stir the liquid and afterwards be 
returned to the tube S. When it was necessary to leave the 
apparatus overnight the anode solution was removed through the 
tube « of the tap-funnel U; being replaced by electrolyte run in 
through the funnel introduced at J. It was thus found possible to 
keep the cathode compartment perfectly free from anode solution, 
even when experiments were spread out over several days. The 
apparatus was also used for single experiments, without the rather 
troublesome arrangements allowing a repetition. For the purpose 
of filling the apparatus as illustrated in Fig. 1, both the funnels U 
and V must be employed, the top being inverted for filling the 
upper part through the funnel V. A vent-hole with tap (not shown 
in the figure) allows the air to escape through the bung L. The 
last air-bubbles are removed from the cathode through the side tube 
S. When in use the apparatus was placed on a non-vibrating shelf. 

The electrical arrangements are shown completely in Fig. 4. 
They comprise the main circuit, the condenser-bridge circuit already 
explained and the potentiometer circuit. The current was derived 


from a battery of small accumulators, A, and was kept perfectly 
constant by variation within suitable limits of the original E.M.F. 
employed as shown at B, Fig. 4. It passed through a known con- 
stant resistance, C, then through a dial-box, provided for the 
purpose of introducing when required the resistance m. As a rule, 
this box was, however, kept free from resistance. After this the 
current passed through the electrolytic cell Е and finally through a 
rough resistance, F, of about the same magnitude as the latter. 
For the purpose of determining the current strength and the cathode 
potential, the voltage between the ends g and g, of the known resis- 
tance C, and between g; and the standard auxiliary electrode, were 
measured on the same potentiometer circuit. The latter was com- 
posed primarily of a slide-wire with a variable back resistance. As 
several points of the potentiometer had to be tapped simultaneously 
during an experiment, a system of wires along which mercury cups 
could be moved was arranged in parallel with the slide-wire, and the 
require potentials tapped off from these mercury cups, the electrical 
position of the latter relative to points of the slide-wire being 
arranged by separate determinations before an experiment. The fol. 
lowing manipulations and measurements were carried out during an 
experiment. The current was kept constant at а known value, the 
potentiometer regulated by occasional comparision with a Clark 
cell, and the resistance between the cathode and T measured now 
and again, as explained above. At the same time, the cathode- 
potential had to be determined by measurement of the E. M. F. 
between g, and the standard auxiliary electrode, and the time had to 
be read. In order to facilitate the last two determinations a chrono- 
graph was designed, which contained a slide-wire that was shunted 
parallel to part of the potentiometer circuit. The slider on the latter 
was moved by hand, so as to balance the difference of potential to be 
measured ; its position, however, was automatically recorded on curve- 
paper moved past it by means of a drum rotated by clockwork. With 


. | regard to the already-explained measurement of the resistance from 


the cathode to T by means of the condenser-bridge circuit, it must 
be pointed out, firstly, that a false connection is introduced unless 
the galvanometer G, for measuring the current, is thrown out of 
circuit during a determination, and, secondly, that the rough resis- 
tance Е is required in the main circuit on account of this measure- 
ment in order to prevent the greater part of the current from the 
induction coil from finding its way through the battery instead of 
through the electrolytic cell. The resistance taken from the dial 
resistance box must be so small that its effect on the current during 
the fraction of a minute it is in circuit need not be considered. All 
the points of the various circuits that were ever interchanged were 
connected by special wires to a central switchboard of mercury cups 
on which all the connections were conveniently and rapidly made. 
All such points are indicated in the figure by xr, other switches 
being indicated by 5. 
(To be continued.) 


RAWORTH’S SYSTEM OF AUTOMATIC REGENE: 
RATIVE CONTROL FOR ELECTRIC TRACTION.* 


BY JOHN I. HALL. 


Mr. Hall's Paper contained a general description of the Raworth 
system of regenerative control for tramway motors, in which the 
current generated by the motors on the down gradients not only 
assists the braking of the cars, but also returns energy to the line. 
Many particulars of this system have already appeared in The 
Electrician (see Vol. LI., pp. 527 and 885; Vol. LIII., pp. 41, 46, 
106, 249, 330, 537 and 587). In order to avoid repetition, & con- 
siderable portion of the Paper has been omitted in the following 
abstract. 

Tho regenerative motor differs from the serics motor principally 
in the field windings. As far as the general construction is con- 
cerned, it is a series motor, and the details of construction in many 
of the motors in use for series control are exceedingly well adapted 
for regenerative requirements, and give excellent results in practice. 
The field windings are composed of shunt and series coils wound and 
insulated separately from each other. The shunt coils are wound 
of suitable section of conductor and number of turns to carry the 
eurrent necessary to secure the maximum field excitation required 
to give the necessary starting torque and minimum speed at which 
it is desired to run for regeneration. Ву means of the shunt field 
the whole of the speed regulation is effected between minimum and 
maximum speeds. Тһе minimum speed is generally about 4:5 miles 
per hour, and the maximum 14 to 16 miles per hour, giving a speed 
ratio of about 8:5 to 1. 

The variation in field excitation is effected by means of rheostatic 
regulation. This is effected by means of the speed-regulating levers 
of the controller in about 12 steps, thus giving an average variation 
of speeds of about 0:8 mile per step. Each of these steps affords the 


* Abstract of a Paper read before the Tramways and Light Railways 
Association on Thursday, October 20. 
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driver of a regenerative cara distinct speed at which he can drive 
the car, and at every moment he knows at what speed the car is 
travelling on level track, and the speeds are approximately the same 
whether ascending or descending gradients. 

When it is necessary to decrease the specd below the minimum of 
regeneration to line, the armature circuit is automatically dis- 
connected from the line circuit and closed through a suitable resis- 
tance, and the speed is reduced to about 1 mile per hour. The 
actual stopping is effected mechanically, except in cases of great 
emergency, when another mode of stopping is provided by means 
of a series field winding. 

The series field winding is arranged to give a number of ampere 
turns sufficient to reduce the speed of the car to about 1 mile per 
hour, and is designed principally for use when the car is descerding 
a gradient and the current supply fails. Under such circumstances, 
the series field winding is switched into circuit for controlling the 
speed of the car. The introduction of the series winding can be 
effected by the driver or automatically. As a matter of safety, 
arrangements are provided so that it is switched in automatically 
and independently of the controller in case of the trolley leaving 
the Ge en wire, or electromagnetically in case of the eireuit- 
breaker blowing at the station. In the regenerative motor, the 
direction of the current remains constant in the field, but varies 
in the armature, either automatically or at the will of the driver, 
without altering the connections of the armature circuit. 

There are notable instances in tramway construction where the 
line pressure varies considerably. I came across one case the other 
day where in a distance of about 2'5 miles there was a drop of 50 volts. 

The regenerative system will rectify those defects in distribution 
much more effectively than by any other means. Suppose the dis- 
tribution of line pressure on a level track system is considered 
under regenerative control. Consider that one car makes eight 
stops per mile, and, on the average, slows down four times on 
account of traftic. I will suppose that 10 seconds are, on the average, 
occupied in these braking operations. Then 12 x 10,60—2 minutes 
per mile spent in braking. On an average speed of 7 miles per 
hour, therefore, the time occupied in braking equals 14 minutes per 
hour. If one car occupies 14 minutes per hour in braking, then 
60/14 = 4:28 is the number of cars that would be required to develop 
sufficient braking power to maintain a constant return of current to 
the line and consequently a maintenance of pressure equal to the pres- 
sure at the generating station. Current returned to the line during 
these braking actions would produce on the average a steady current 
of about 4 amperes. With four cars in operation they would not all 
be engaged in braking simultaneously, but if there were 100 cars 
in service there would be sufficient cars on the track to give an 
average of 23°3 cars constantly engaged in braking and returning 
current, amounting to about 03:2 amperes. On а level track system 
operating 100 cars there are, therefore, on the average. 23 of the 
cars in parallel with the generators, and delivering current to the 
line; and it is evident the 25 cars distributed over the route would 
maintain the line at fairly constant pressure throughout. It is 
evident where the car motors supply part of the current, that а 
corresponding proportion can be saved in the cable network and in 
the plant of the generating station. 

The cost of energy on the average tramway system is about 1:54. 
per car-mile, ranging, however, up to as much as 8'0 and 3:344. 
in some instances, These heavy current consumptions are found 
in hilly districts, where the grades range up to 1 in 9 or 1 in 8, and 
where grades of 1 in 15 and 1 in 14 are common. It is in districts 
such as these that the regenerative system is of the greatest benefit, 
and where energy consumptions of 1:6, 1:7. 1:8, and 1:9 units per 
car-mile can be very materially reduced. While not claiming to 
reduce the total amount of energy delivered from the power 
station by an average of 25 or 30 per cent., vet the consumption as 
measured on the cars can be reduced by these amounts by adopting 
a regenerative car. 

I give below some particulars of investigations carried out by the 

rush Electrical Engineering Co. at Devonport. Records were taken 
on a recording wattineter by Elliot Bros. The results of their 
investigation show an overall saving of 31°3 per cent. in favour of 
regenerative control :— 


Result of Regenerative Motor Tri ils at Devonport. 
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Scale readings. 


ea sies l'er cent. 
Route. Power Power returned. 
consumed. returned. 

Mile Houso to Fore-street .......... 4:570 0:790 ^ 17:30 
Fore-street to Mile House .......... 4-50 1955 | 42:80 
Fore-street to Penny-come-Quick.... 3:005 1:825 5ҹ:90 
Penny-come-Quick to Fore-street.... 5:612 0:405 1:20 
Penny-come-Quick to Camel's Head.. — 11:153 1:780 15:95 
Camel's Head to Penny-come-Quick.. 12-08% 5505 45:70 
Ахетаре.................... 6°846 2 043 | | 31°30 


They carried their investigations further and examined the con- 
sumption on several grades. in detail. The results of their findings 
is given in the following table :— 

Result of Regenerative Motor Trials at Devonport. 


; А , Per cent. 
Consumed.| Field. | Returned. Field. : Returned. 
Stoke Hill ...... 1-70 3:0 + 0:720 9-8 + 42:30 
Stoke Hill 1:76 3:0 + 0:710 3:84 40:30 
St. Hiliary ...... 1:56 2:84 0:815 50+ , 52:20 
to2:8- | 
Brick Fields 0:89 70+ 0480 39:04 | 54:00 
{02:2 + — | 
Technical School.. 2:81 6°3 + 1:170 40+ 50:07 
02: + 0607 + 


In considering these particulars it must not be overlooked that 
they are obtained from converted series parallel motors, where the 
electrical losses are greater by probably 5 per cent. than would exist 
in motors specially designed for the regenerative system. 

The table on next page will be of interest as showing the currents 
in the armature and field circuits in ascending and descending 
various grades at Devonport. 


Report on Regencrative Motor Trials. 

Trials with car No. 25 fitted with two 25 . . motors. The load for 
each trial was constant throughout the journey. No. 1 test was 
made with average number of passengers on board: No. 2 with 
load equal to half load; No. 8 with load equal to full load. 

These observations were noted by myself during the trials last 
year. I may, perhaps, here remark that in only one instance was 
there any severe sparking at the commutator, and that was only 
momentary in mounting Albert-road, when the current rose to 
100 amperes by the field being reduced too low. ‘The figures in 
each case indicate the maximum current observed in either ascend- 
ing or descending the gradients. The series-parallel motor for 
operation on level lines is deficient in many ways, and in its appli- 
cation to hilly districts it is more particularly deficient. In such 
districts it is only in operation about half its time, the other half 
being spent in idleness when descending gradients. The manufac- 
turers of series-parallel motors claim this as a decided virtue, and 
say that during the time the motor is remaining idle it can cool 
down, and by this means of cooling they are able to put in a motor 
of considerably less power and, therefore, a more economical motor 
as far as cost is concerned. A pair of series- parallel motors of about 
ЗО H.P. costs approximately £150. These operating 100 miles per 
day on hilly lines absorb on the average 1:5 units per car-mile, or 
150 units рег дау. For a year of, say, 300 days, the consumption 
would be 45,000 units, which at an average cost of 1:54. per unit 
would cost £281. 5s. At the end of 12 months those motors, with 
the cost of current. added, would, therefore, amount to £431. 5s. 
Now, I will suppose a pair of regenerative motors for similar work 
costs £170; for this extra expense the motors can work all day long 
and do 40 percent. more work and,at thesametime, save, say, 25 per 
cent. of energy required by the series-parallel svstem. Now, 25 
per cent. of £281. 55.2 270. 68. 3d., and £281. 10s. - £70. 6s. 3d. 
= £211. 3s. 9d., the regenerative motors costing, say, £170, the 
current costing, say, £211. 3s. 9d., makes a total of £381. 3s. Od. 
The saving of the regenerative motors at the end of 12 months, 
is, therefore, £50. 1s. 3d. 

| have, however, taken the regenerative motors as costing £20 
more than the series motors, but we see that the makers of this 
class of motor use the same rated power machine for descending 
grades when using the electromagnetic brake; therefore there is no 
need to use a larger machine for regenerative work, so the saving 
of £50. 78. 6d. on the first year's work can be increased to £70, 73. 6d. 

The braking being effected principally by the motors, the life of 
the brake gear is greatly extended. Wheel blocks on level track as 
a rule last about six weeks; on hilly routes the life is reduced in 
some cases to as much as two weeks. In track brakes the shoes in 
some cases are renewed as often us once a day, and in some very 
hilly districts as often as twice daily. The life of the wheels is also 
extended in regenerative control. Where the brake gear is con- 
stantly being worn out, the labour in the car shed is correspondingly 
increased. I shall be quite safe in saying that on braking mechanism 
and car maintenance generally a saving can be effected somewhat 
as follows:—Brake blocks and mechanism generally, saving per 
annum per саг = £10, general car shed labour and attendance = £5, 
wear and tear of cars, re-wheeling and trueing up=£10, making a 
total of £25. 

In support of these claims of economical working. T must refer 
you to the wheel brake, blocks, &c., which have been sent here for 
inspection by the managers of the Devonport and District Tram- 
ways and the Southport Tramways. The set from the Devonport 
regenerative car has run 25,000 miles, and is evidently good for 
running another 10,000. The series parallel blocks run about 1,800 
miles, and a pair is lying on the table for inspection. 

In connection with the general economy in maintenance, I will 
now rcad you what Mr. J. Lloyd, manager of the Southport Tram- 
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No. of test ............ (1.) | (2.) (3.) 
| | Up. | Down | Up. | Down. | Up Down Grade 
Name of Hills. —————— и a 8 К : - TEMPE, 55 ek 
к | F | A. F. | 4. | Е А | F. А. F A F. 
| | 
5 араа | — — I ES „ Ic qeu | 
St. Hiliary ............ 33 40 30 2:9 15 21 25 2˙8 15 9-4 35 27 | 1in18 
| | M f І 
Tavistock ............ "E “de 20 24 | 60 48 e 24 30 2-7 25 28 U in 30 
Trafalgar q | 60 ү 18 38 30 50 1-8 30 2:8 50 27 30 28 In 13 
Technical School ...... | 50 | 22 20 2-4 ре " 30 2:8 50 27 30 28 1їп15 
45 i 23) | (60 2-4 15 2:5| | » | 
Brickfield ........ —ÜÁ 130 25 25 40 | 130 46 20 2:8 | 46 30 20 2:8 | 1 in 80 
Nee анан , 568 ^' 88 34 $8 , 75 3-0 30 3:8 80 3:0 40 37 | in 12 
Stuart-road ............ 35 2:3 | п 3 40 2-3 15 2-4 46 2:3 18 24 1 in 35 
| 
i i . | ` 
Technical School ..... 50 38 22 42 65 | 26 25 | 58 70 3-5 85 58 | linll 
| fi ЗИ 
Татаг-іегтасе........... - on 35 3:8 75 2-2 30 2:8 90 2:6 24 2-6 ] in 15 
Albert-road ...... ever «| Pu. 79 oe 30 38 100 | 2-2 15 5:2 80 28 30 | 50 |11п12 
[4 DI | 
Albert-road ............ 56 3˙5 21 44 80 20-4 20 3:7 e i 30 48 ilinl? 
* | 
Martin-terrace.......... 45 306 35 17 62 | 2:6 20 3:0 70 30 35 34 | n 20 
| ! 70 2:2| ; | 134 2:9 Р 
Gas House ооосооовоовоео е а | 40 2 5 24 3:8 | 150 8-4] 30 3 4 68 2 4 130 3-0 1 in 25 
Avondale-terrace. . .. .... 30 3:5 50 1-8 60 2-2 30 23 62 25 35 | 29 I in 30 
| 60 
Avondale-terrace........ es 9 8 45 29:4 80 2-6 35 22 [е | 2-6 15 3:5 | 1 in 30 
| 10 
Johnson-terrace ........ 40 2:4 20 18 650 2:2 10 2:2 50 2073 18 2:6 1 in 30 
Р, 
Camel's Неай.......... 50 26 | 30 | 24 50 24 5 22 2. sm 30 | 28 | lin 13 
| | 
5030 
Camel's Head .......... | 80 1-8 25 2:2 fio | 2:4 15 60 1 in 15 
60 
New Passage 90 2˙2 24 50 60 34 28 59 іп 12 
New Passage .......... | ; 28 я 70 3˙4 22 5˙8 1 in 8 
Aver. $, of main current. . 65 190 , 477 135 | 4-66 142 


Average of the mean field currents: Up, 5:4; down, 15:6. 


ways, says of the regenerative car in operation) Writing to me on 
October 12th, he says :— 

With reference to yours of 8th for particulars of Demi-car, our experi- 
ence of the regenerative control is that we have less trouble with it than 
with any of the S.P. cars. The driver himself takes charge of the controller, 
which takes him about 15 minutes each morning; the shed men examine 
the under gear each night to screw up any loose-bolts; they do not find 
one a week luose. With the S.P. cars we have one man to clean the con- 
trollers each night; we have 13 cars on the road every day and they take 
bim about 20 minutes to each car. 

The wheels on the Demi-car have run in service 8,000 miles and 2,000 
miles for testing purposes. When the wheels were first put under they 
were 30in. in diameter, now they are 291; in. The pinions and gear 
wheels show no signs of wear at all. The commutators show about zu th, 
and that was made mostly in the extensive trials originally made. 

Now I will give the result of measurements of wheels running on 
hilly districts, such as Devonport. The wheels measured on the 
12th inst. were on the Devonport and District Tramways Company's 
car No. 4, with the regenerative systein of control. The diameter of 
new wheels when the car was put in service was 30g in.; the miles run 
to date were 29,696 ; the diameter of the wheels at date was 29 іп. ; 
and the estimated life left in whecls at date was 20,000 miles, 
making а total of nearly 50,000 miles. The reason of the extended 
life of regenerative car wheels is due to the fact that the drivers do 
not apply the brake blocks, and, therefore, they are not ground away. 
In addition to the economy in energy, there are also the other 
economies to be secured, which have been found in tramway work. 
The controlling arrangements are much simplified, and no such 
complications are required as are incidental to multiple-unit control, 
while all the benefits of that system can be obtained. 

The regenerative motors as a rule are generally run in series with 
the ordinary service speeds in vogue. If it is necessary, where 
greatcr speeds than from 14 to 16 miles per hour are required, the 
change from series to parallel can be adopted, but the change is 
effected in a way whereby the violent flashing when the circuit is 
broken is avoided. This method of operation has been tried with 
very satisfactory results, and without the resort to magnetic blow-outs. 

As paralleling is поё necessary in ordinary cases, if higher speeds 
than those indicated are required, the change can be made outside 
the limits of the towns, at certain pre-arranged points, and the 
motors can be switched into parallel while the car is stationary. 


The following is an abstract of the discussion which took place in 
connection with the Paper :-— 


Mr. J. S. RAWORTH, after some general remarks on the principle of 
the regenerative control, and after referring to the results obtained with 
a regenerative car in Southport, went on to say that not every tramway 
series motor could advantageously be converted for regenerative operation, 
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It all depended on the design of that particular motor. He also mentioned 
that the Raworth converted series motor would not stand a one hour’s test 
at full load, but he expressed the opinion that in actual practice the times 
of full load were very much shorter and separated by intervals of light load. 

Mr. H. M. SAYERS regretted that not more had been said in the Paper 
on the question of sparking, and was of the opinion that the reduced 
torque of the regenerative motor as compared with the pure serie3 motor 
was a drawback, especially on traction systems with many stopping 
places. Since the one hour's test, referred to by Mr. Raworth, was а 
conventional one, it would follow that the Haworth motor could not do 
the same work as the corresponding series motor. He proceeded to say 
that a saving in current was not the only item to be considered, but that 
first cost and maintenance had also to be taken into account. The resis- 
tance in the controller, of the order of 300 ohms, would be expensive. 

Mr. W. M. MORDEY congratulated Mr. Haworth on his work, and 
mentioned the efforts which had been made in the direction of regenera- 
tive control on the old Northfleet tramways. He also alluded to the carly 
suggestions of Sir W. Siemens in this country, and the work of Mr. F. 
Sprague in America. Some time ago he examined the conditions on the 
Liverpool overhead railway, and found that 50 per cent. of the energy 
delivered to the trains was lost in braking, 25 per cent. was dissipated in 
the resistances, while 25 per cent. only was used for the actual driving. 
Such being the case, a reduction in current consumption might be expected 
by employing the regenerative system. With alternating current it was 
much easier to regenerate. 

Mr. R. HUMPHRIES (engineer and manager of the Isle of Thanet 
Tramways) said that he would be sorry to reduce the current output of 
his station, because by doing so the cost per unit would necessarily 
increase, and this cost per unit generated was usually taken by company 
directors a3 a basis for computing the commercial efficiency of generating 
stations. The saving in capital cost of the generating station would not 
be proportional to the energy saved. He doubted whether a car of the 
regenerative control was safer down hill than a car worked on the series- 
parallel control. Moreover, the contacts in the controller of Mr. Raworth's 
car were just as liableto give trouble as the contacts of the ordinary 
series-parallel controller. 

The CHAIRMAN (Mr. T. W. How) thought that further experiments 
on the regenerative system were required before a final verdict as to the 
merits of the regenerative system could be formulated. The costs of 
maintaining the regenerative equipment of the car he also thought would 
be a serious item. Пе was of the opinion that the regenerative principle 
was particularly suitable for electric railways ; & somewhat reduced start- 
ing torque would not matter much in such cases. What was at present 
badly wanted was a reliable wattmeter for use on moving cars. 

Mr. J. S. RAWORTH, in reply to Mr. Sayers, emphasised that all 
regenerative motors up to the present were simply converted series motors, 
and that there would be no difficulty in designing regenerative motors 
with very large torques. 

Mr. J. I, HALL, in reply to another point raised by Mr. Sayers in the 
discussion, said that the commutation was satisfactory if the field current 
was at least 3 per cent. of the armature current. 
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DINNER TO DR. LEE DE FOREST. 


On Tuesday evening, at the invitation of Mr. F. Z. Maguire, Vice. 
president of the American De Forest Wireless Telegraph Co., a compli- 
mentary dinner was given to Dr. Lee de Forest on the occasion of his 
departure to the United States after д short visit to this country. Sir 
William Н. Preece, К.С B., F.R.S., was in the chair, and among other 
guests were Prof. W. E. Ayrton, F. R. S., Lieut. Balmson, Mr. Samuel 
Barber, Mr. J. Н. Carson, Sir Dudley Forwood, Mr. A. L. С, Fell, 
Viscount Horncastle, Col. Н. C. L. Holden, F. R. S., Admiral Sir John 
David Hay, Capt. Lionel James, Mr. К. Н. Johnson, Prof. George 
M. Minchin, F.R.S., Mr. Gurr MacLean, Mr. Nevil Maskelyne, Mr. 
G. R. Neilson, Mr. F. C. C. Nielsen, Mr. F. Charles Raphael, Mr. James 
Swinburne, Mr. A. A. Campbell Swinton, Mr. H. W. Sullivan and Mr. 
Roger Wallace, K.C. 

Sir WILLIAM PREECE, in proposing the health of Dr. de Forest, 
referred to the very small beginnings and very great promises of wireless 
telegraphy. Speaking of the messages which had been transmitted 
across the Atlantic, he stated that some persons argued that these 
messages went through the air, others that they went through the 
earth, and others that they went through the submarine cable. In con- 
nection with the events about and around Port Arthur, however, it had 
been shown what wireless telegraphy could do. He had always taken 
great interest in wireless telegraphy, and when Mr. Marconi—he might 
almost say Master Marconi at that date—came over to England he (Sir 
William) had placed the whole of his staff and apparatus at the disposal 
of those experiment3, while Mr. Marconi had received at that time no 
support from his own country. Science was cosmopolitan and knew no 
country. Referring to enterprise in the United States, he said that when 
a new scientific fact was placed before an American he immediately con- 
sidered how he could apply it and how he could make money out of it. 
One ordeal that wireless telegraphy had yet to undergo was to be beaten 
іп а court of law. In conclusion, Sir William Preece referred to the excel: 
lent work done by Capt. Lionel James, who was The Times special corre- 
&pondent in charge of the wireless telegraph installation in the Far East. 

In replying to the toast, Dr. bve FOREST said that he was certain that 
Hertzian wave telegraphy had now outgrown those difficulties which were 
so graphically described by the American national hero, Mr. Dooley :— 
“ Hinnesy, ye wor afther askin’ phwat was the wireless tiligraf. I'll teel 
ye. Yez are on a ship armed with an artinay, a coharar and a jigger, 
and yez wish to send a farewell missage of love and condolence to yer 
wife and the cbilder at horm. Yez confide yer nobil armbishun to the 
steward for two pound and sixpence, and yer wife gets the news iustantly, 
providin' yez have a confederate on shore, and she'll get it before it's sint 
if yer not careful.” More progress, continued Dr. de Forest, had been 
made during the last 12 months than during any previous period. It was 
his good fortune to cross last year with Capt. James, war correspondent 
of T'he Times, then on his way to the Far East. As a result of their con- 
ference followed The Times wireless war service, which was the first вос. 
cessful utilisation of wireless telegraphy in journalistic work and had 
established new records. From a boat equipped with only 96ft. of antenna 
wire and lkw. transmitter, messages up to 1,700 words in length had 
been transmitted over distances up to 210 sea miles, at a speed of 25 
to 35 words per minute, and frequently in face of transmission from any 
number of Japanese, Russian, German and British vessels. Those dis- 
patches, flashed hot from the graphic pen of Lionel James, made up a 
series of pictures of the naval operations before Port Arthur which stood 
alone in the history of journalism. Inthe meantime, they were establishing 
in America permanent wireless communication over 180 miles of frozen 
land between Buffalo and Cleveland. At the St. Louis Exposition, some 
10 installations had been established. From the steel observation tower a 
regular Press service with two St. Louis newspapers had been maintained. 
They had handled from 3,000 to 5,000 words per day iu that service, 
transmitted as fast as an operator could manipulate his Morse key. On 
September 14th long-distance communication had been established from 
St. Louis to Chicago, 300 miles overland, and crossing the entire length 
of the city of Chicago, with its mazes of tall steel structures, miles of 
elevated railroads, gasometers, and tangles of electric wires. The strength 
of the received signals at Chicago was surprising, and showed that the 
limit of distance from the St. Louis station was by no means attained. 
Since opening, this service had been continuous, and they were daily 
handling a large number of messages, not only to Chicago but to Kansas 
City and Springfield, Illinois, the distances being 280 and 105 miles 
respectively. By the methods of tuning or syntonisation which they 
employed, there was absolutely no interference between the St. Louis 
Press messages and the long-distance transmission to Chicago. They 
were charging the regular Western Union rates from St. Louis because of 
their contract with the World’s Fair management not to cut rates. At the 
close of the Exposition it was proposed to reduce the rates 25 per cent. 
less than those now charged, and they are assured of all the business 
they could handle. They had two stations in Texas, and were building a 
long-distance station at Fort Worth. One under way at Detroit would be 
in touch with Chicago on the West and Buffalo on the East, and this 
would complete a chain, with but one gap remaining between Buffalo and 
New York, from the Atlantic as far West as Kansas City. Stations 
were also under way at New Haven and Boston, whereby New York would 
goon be in aerographic communication with the chief cities of New England. 
For dispensing news matter from a central transmitting station to a 
large number of surrounding receiving stations, the wireless telegraph 
offered special advantages, and this fact had appealed strongly to the 
Press Associations of America. For the United Fruit Company, in Central 
America they have been operating two stations, 75 miles apart, for a 
period of віх months without interruption. The messages in that case 
were almost entirely in code, and of such a nature that mistakes or delays 
could not Бе tolerated. The United States Signal Corps had estublished 


the system between Cape Nome and St. Michael’s, Alaska, across 105 
miles of gulf where the ice rendered a cable impossible. For several 
months now every cable message from here to the United States had 
traversed the first stage of its journey through the ether. Confident that 
far greater distances were feasible, the United States navy had granted 
the American De Forest Company “ penalty " contracts for the establish- 
ment of five stations in the southern waters, Three of these would be 
located at l'anama, Porto Rico, and Cuba, and represented ranges of 1,000 
miles or over. The navy proposed to handle public business from these 
stations as well as communication with vessels. It was to start this work 
that he was hastening back to the States on the morrow. The Western 
Union Co. estimated the cost of construction of a single wire at from 5300 
to $700 per mile, including franchises, rights of way, «с. According 
to these figures, a wire from St. Louis to Chic would, at least, cost 
£18,000. The cost cf the De Forest Company's long distance stations at 
Chicago and St. Louis would not exceed £3,000 all told; in addition. 
there was the easier maintenance, resulting in а saving іп linem:n's 
salaries and no depreciation of the poles and wire. In fact, recent 
developments justified his claim that wireless" would prove of the 
greatest value as a feeder and adjunct to the cable and the telegraph wire. 

or. LIONEL JAMES, in reply to the toast of ‘‘The Press,” pro- 
posed by Sir William Preece, stated that he had attended the yacht 
races during which three systems of wireless telegraphy were vieing with 
one another, and each confusing the messages sent by the other two. He 
saw, however, that the De Forest system came out of the ordeal best, and 
he recommended The Times to employ that system in connection with 
reporting events in the Far East during the war. He was, however, only 
the instrument of that great paper, which always did its best to promote 
every good result of scientitic research. It had taken his advice on this 
particular subject—the advice not of an expert, but simply that of a man 
who had always been taught to judge by results. Capt. James then 
referred to the difficulties he had experienced in the installation of his 
apparatus and of the work he was ultimately successful in performing 
with it, an account of which has already appeared in The Electrician. 
The longest distance which he had overcome was betwaen Bundegi, at the 
entrance to Chemulpo Harbour, and Wei-hai-Wei, 240 sea miles. There 
was no mistake in the transmission of long messages over this distance 
at the rate of 20 to 25 words per minute. In another case he had been 
successful in sending messages when a range of hills 2,000ft. in height 
intervened between the two stations. The Japanese, he stated, did not 
expect to transmit more than 100 sea miles with the apparatus on their 
ships. The excellency of the system had been its own death-knell in the 
Far East. He trusted and believed that in his hands the system was 
never put to wrong uses, but there was certainly an element of danger 
for belligerents that could not be overlooked. Therefore, the sooner wire- 
less telegraphy was controlled by international law tho better. 


Prof. W. E. Ayrton, F.R.S., Mr. F. Z. Maguire and Mr. Samuel Barber 
also spoke. 


BRIGHTON MUNICIPAL TELEPHONES. 


The “approximate accounts for the working of the Brighton 
municipal telephone exchange from April 1st to September 30, 
1904, were presented at the last meeting of the Council. The 
number of instruments connected to the exchange is 1,448, in 
addition to 21 junction lines and 27 call offices. 


ExrENDITURE. 


Operating. 


Secteur ivo ТТА . £226 B 0 
Line repairs and maintenance "——— 111 1 1 
Instrument repairs and maintenanoe......... wees 90 5 11 
Exchange repairs and maintenanc3 ...... cuca 72 9 4 
ho Wer 60 0 0 
Terminal fees VVV 160 14 7 
Post Office commission eene 2.0 0 
Post Office royalty ............... €—— eee 267 4 0 
Rents, rates and insurance .................... 110 0 0 
Management and office salaries ................ 352 13 9 
General expenses (stationery, &с.) .............. 143 15 7 
Commission оп call office receipts .............. 416 1 
Possible bad debts ............ quc pnr 30 0 0 
£1,630 8 4 
Balance to net revenue account ..... ИКСКЕ legac 1,263 7 7 
£2,893 15 11 
RevENvE. 
Exchange rentals £2,533 6 2 
Private rentals 125 3 10 
Local tolls ....... ie bth tie AR . 45 19 6 
Public telephone es pts 82 2 3 
Terminal fees „ 40 0 0 
Post Oflice commission. 32 4 2 
Removals and sales 35 0 0 
£2,893 15 11 
Net Revenue Account, 

Interest on debt ................... m £515 0 0 
Sinking Und. 26s deine eoe cr aa UP Ee Ma oe 650 0 0 

Ralance being net profit for first віх months ending 
September 30, 19o(1v0 Ill.... эз 7 7 
£1,263 7 7 
Amount brought from revenue account . . 1,263 7 7 
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LEGAL INTELLIGENCE. 


Attorney-General (on relation of Willesden Council) 
an 
Willesden Council v. Metropolitan Electric Supply Co. (Ltd.) 


Late yesterday (Thursday) afternoon the hearing of this case was com- 
menced before Mr. Justice Farwell in the Chancery Division. Plaintiffs’ 
claim was for a declaration that defendants were not entitled to supply to 
any person, company or corporation electrical energy for consumption or 
use within the urban district of Willesden otherwise than under the 
authority of Parliament or under a licence granted by the Board of 
Trade under the Electric Lighting Acts, 1882 and 1888. Plaintiffs 
also claimed a declaration that defendant company were not entitled 
to use any of their cables or wires or any mains or cables con- 
nected therewith for the transmission of electric current or electrical 
energy from their works at Willesden and Acton otherwise than to the 
several distributing stations of the company in their Paddington, Maryle- 
bone and Mid-London areas defined by the several provisional orders in 
the Metropolitan Electric Supply Co.’s Act, 1898, and the area in St. 
Martin-in-the-Fields and the neighbourhood defined by the Metropolitan 
Electric Lighting Order, 1889, or to use the said generating station 
otherwise than for the purpose of supplying areas or districts over which 
the company had on Aug. 12, 1898, powers of supply, or over which they 
might thereafter have such powers under any special act or provisional 
order. Plaintiffs also claimed an injunction. 

Mr. Upjohn, K.C., and Mr. Grieg appeared for the plaintiffs, and Mr. 
Cripps, K.C., Mr. Jenkins, K.C., and Mr. Sergeant for defendants. 

Mr, UPJOHN was opening the case when the Court rose, and the hearing 
was adjourned. 


Pestall v. Potteries Electric Traction Co. (Ltd.). 


At Stoke County Court recently, before His Honour Judge Mulholland, | 


K.C., а motorman named John Pestall sought to obtain compensation 
under the Workmen’s Compensation Act for injuries. 

Applicant, who was employed as a car driver by the company, had, he 
alleged, lost the total use of his hands owing to exposure, vibration, the 
action of electric current and brass poisoning brought about by his hand- 
ling of brakes, levers, &c., used in driving cars. It was stated that appli- 
cant was in a serious condition. He would never be able to work. Both 
his hands were contracted, aud his muscles were in such a condition that 
he would never again be able to earn his living. It was urged that, in 
order to ascertain what constituted an accident, one must discriminate 
between what would occur and what might occur in the ordinary course 
of employment. Something which would occur could not be called an 
accident, but if a fortuitous and unexpected element came in there was an 
accident. Applicant’s counsel (Mr. Feltham) suggested that this definition 
might be good guidance in thiscase. The fortuitous and unexpected had 
occurred, for Pestall had suffered injury that would not occur in the 
ordinary course. There were, unfortunately, a lot of men suffering in the 
same way. The application of the brake caused a great amount of vibra- 
tion on the right arm, and that was aggravated on cars where the brake 
skidded owing to the wheels having been worn flat in places. When the 
brake was applied the vibration must affect a man's hand. It was con- 
tended that if something happened which a man could not avoid and could 
not get out of the way of, then the unexpected and fortuitous did arise. 

APPLICANT said he was in the employment of the company from March, 
1900, to November last, when he was obliged to consult a docter. He was 
in the infirmary from Dec. 31 till April 1. | 

Dr. 5товвАА gave evidence that applicant would never be able to work 
again. He said vibration might certainly have caused the applicant’s 
injury, but he thought the most probable theory was that Pestall’s 
muscular atrophy was caused by holding a cold metal lever in all weathers, 
and aggravated by vibration. 

Applicant’s counsel suggested that there might be a small leakage of 
electricity from the controller of the car, and with a driver holding a 
metal lever in his other hand a circuit would be formed and the driver 
affected by electricity, He asked the doctor whether electricity could not 
escape ? 

Dr. Storrar: There was no doubt electric fluid could escape. 

Mr. FELTHAM agreed, and said his suggestion might not be an impossible 
one. Knowledge of electricity was yet only in its infanzy ! 

For the respondents it was urged that there had been no accident within 
the meaning of the act. Exposure to cold was the normal characteristic of 
applicant's employment. As to vibration, everyone who got on a car had 
some vibration to submit to. The driver had more, but that, again, was 
& normal characteristic without which at present the employment 
could not be carried on. The vibration was in no sense accidental, 
fortuitous, or unlooked for. | 

In giving judgment for respondents, his HONOUR said everyone must 
sympathise with Pestall, but it was his duty to consider the law. Appli- 
cant's injury certainly could not be caused by electric current or brass 
poisoning. It might be caused by exposure, cold and vibration, but where 
could an accident be said to comein? Vibration must exist in all loco- 
motive driving. The application of a brake must first cause vibration, 
and then, by pressure on the wheels, stoppage. Deafness produced by 
machinery and lead-poisoning were comparative cases. It was impossible 
to say when the injury first began, and therefore when an accident 
occurred. Whether or not that which applicant suffered from came about 
in his oon m with the company, he was satisfied that the injury 
came about slowly and gradually. It would be contrary to common-sense 
to call an aecident that which took five years to happen, and only really 
happened after five years. He was compelled to find for respondents, but 
he recommended applicant to their merciful consideration. 


Free Wiring Dispute. 


In the City of London Court on Friday last, before Judge Rentoul, K.C., 
an action was brought by Mr. E. H. Hawkins as trustee under a deed of 
assignment for Cairns & Co., electric lamp manufacturers, against Mr. 
Reynolds to recover £3. 10s. 9d. for electric lampssupplied. Mr. Cairns 
said he sold the goods to defendant. Defendant said the lamps were 
supplied to him on a misrepresentation, and he wrote to Mr. Cairns 
that they did not answer the description. He requested Mr. Cairns to 
take them away. The lamps which were now in use were supplied by 
the local electricity supply company,to whom defendant contended plaintiff 
must look for payment. | | 

Mr. CAIRNS said the supply company would not pay him, and it was 
ridiculous to suggest that the lamps were not satisfactory as there were 
hundreds of thousands of them working satisfactorily all over the country. 

DEFENDANT said the lamps he was being sued for were lamps sup- 
plied by the supply company, who agreed to provide him with current and 
lamps, the wiring having been done free. | 

Mr. CAIRNS said if defendant had his current cut off the lamps їп 
dispute would belong to him and not to defendant or the supply company. 

Judge RENTOUL said he could not decide which party was in the 
right, and adjourned the case for further evidence. 


Eason v. Syndicate of Electrical Engineers (Ltd.) 


Judgment was given in this action (which came before Mr. Justice Farwell 
on Tuesday) in favour of the defendants, with costs. It was an action 
for an injuction to restrain alleged interference with ancient lights at the 
back of the new Faraday House, Southampton-row, London, W.C., and 
we are pleased to note that the Electrical Standardising and Training 
Institution has been successful in resisting the plaintiff’s claim. 


Warren, Beattie & Co. v. Doughty & Son. 


At Stockton County Court last week plaintiffs sought to recover 
£16. 118. from defendants, balance of account for an electric motor. 
Plaintiffs contracted to supply a 10 н.р. motor, and defendants made part 
payment. The defence was that the machine would not do the work 
required. Plaintiffs said they supplied a 10 н.р. motor according to 
specification, but at the time they advised defendants to have a more 
powerful one. The machine was as good as ever, except that it had been 
overworked. | 

Judgment was given for plaintiffs for amount claimed, with costs. 


The Aston Meter Trouble. 


On Friday last a test case against one of the malcontent electricity 
consumers was opened at Aston Police Court, when Mr. W. Hunter was 
summoned by the Corporation for non-payment of £2. 10s. 10d. for 
electrical energy, and 11s. 1d. for rental of fittings. | 

DEFENDANT contended that the Corporation had not carried out their 
agreement, and professed willingness to pay on the meter reading and 
did not dispute rental item. | 

Mr. LEECH, assistant engineer to the Corporation, gave evidence that 
the number of units shown on defendant’s account was correct. 

On the first reading of the meter defendant said he asked the Corpora- 
tion meter-reader what current he had consumed, and was told 32, 
but when he received his bill he found that the number of units charged 
was 128. 

Mr. Leros explained that the number of divisions on the meter had to 
be multiplied by four, in order to obtain the number of units. That was 
accounted for by the fact that the meters were delivered without clocks, 
which had to be made abroad. The delivery of the clocks was delayed, 
and without those clocks each division shown on the meter was equivalent 
to 4 units. An expert engaged by the consumers was satisfied that 
the figures on the meters had to be multiplied by four. 

The CHAIRMAN (Mr. C. Wallis) said technically Mr. Hunter had 
cause for complaint, and the case was adjourned for a fortnight, the 
bench suggesting that the meter should be then brought into court. 


Tramway Assessment. 


At Preston Quarter Sessions on Friday last the Blackpool & Fleetwood 
Tramway Co. appealed against the assessment of the portion of their 
undertaking in Thornton district, which they claimed should be rated as 
а railway, at one quarter actual value of undertaking. 

Mr, TAYLOR, K.C., for appellants, said tramways were rated becaus? 
they did not own land. The line in Blackpool and Fleetwood was laid 
in streets and got the benefit of policing, lighting and drainage, and, there- 
fore, ought to contribute the full rates. But outside Blackpool and Fleet- 
wood the land, except where it crossed the public roads, was freehold and 
was fenced in. ; E 

For the Council, Mr. SUTTON said that the tramway in Council's 
district crossed numerous carriage-ways and had many stopping places. 
The Act of Parliament under which it was erected did not describe it as & 
railway, and the company were prohibited from carrying goods, excepting 
small parcels. 

The Court dismissed the appeal, with costs. 


C. Joyner & Oo. v. Deakin, Sons & Oo. 


At Sheffield County Court last week, Messra, C. Joyner & Co.. Віг. 
mingham, sought to recover from defendants £33, 12s. 10d., value of 
pendants, chandeliers and other goods sold. There was а counterclaim 
for £19. 108. on the ground that defendants had suffered damage from 
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plaintiffs’ negligence in stating that the contents of a certain case of goods 
for Brazil, invoiced to defendants by plaintiffs, were “ rods” instead of 
“ rods and pendants,” in consequence of which fines were imposed by the 
Brazilian Customs officials on defendants’ customer, who claimed and had 
received £19. 103. in settlement of fines and other expenses incurred, 

The case referred to two separate orders for goods, defendants in the 
first case claiming that the goods were not sent according to order, 
lengthening rods being included, which were not ordered. In the second 
case the question raised was that of making a wrong declaration. After 
hearing а mass of evidenza, his Honour found for plaintiffs on both claims, 
with costs. 


Ia re Ferranti Limited. 


In the Chancery Division on Tuesday Mr. Justice Warrington sanc- 
tioned, with some modifications, a scheme under the Joint Stock Com- 
panies Arrangement Act, 1870. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— 


APPOINTMENTS VACANT AND FILLED. 


The Midland Electric Corpn. for Power Distribution (Ltd.), 78, 
Lichtield-street, Wolverhampton, require a number of smart men 
accustomed to canvass for power and light consumers. Applica- 
tions to engineer and manager (Mr. J. Hardie McLean). See 
advertisement. 

The Midland Electric Corpn. for Power Distribution (Ltd.), 73, 
Lichfield-street, Wolverhampton, also want two sub-station atten- 
dants. See advertisement. 

The Association of Electric Power Companies requires the serviccs 
of a gentleman to act as secretary. Applications to the secretary 
pro. tem. (Mr. T. Petersen), Hamilton House, Victoria Embank- 
ment, London, E. C., by Nov. 1. See advertisement. 

There is a vacancy for an electrical assistant at the Galway 
Electric Co.'s works. Applications to Mr. J. Perry, M Inst.C.E., 
county surveyor, Galway. See advertisement. 

Wolverhampton Lighting committee require a canvassing engi- 
neer, competent to prepare specifications and estimates for light and 
motor power installations. Applications to town clerk (Mr. Horatio 
Brevitt) by noon Oct. 31. 

A lecturer in electricity and physics is required in January at the 
Municipal Technical School, Birmingham. Commencing salary £140. 
Particulars from the secretary, Mr. Geo. Mellor. Applications by 
Nov. 19. See advertisement. 

A third assistant is required in the mechanical and eleetrieal 
engineering department of Woolwich Polytechnic. Salary 4125. 
Applications by Nov. 1. 


— 


Blackburn General Purposes committee, having decided to 
separate the electricity and tramways departments, have made the 
following appointments :—Mr. P. Р. Wheelwright, at present chief 
assistant engineer, to be borough electrical engineer; Mr. F. H. 
Corson, at present station superintendent, to be chief assistant ; and 
Messrs. Leonard Johnston, assistant tramways engineer, and J. H. 
Cowell, traffic manager, to be joint managers of the tramways 
depurtment. 

Mr. J. Martin Blair, of Woolwich, has been appointed resident 
electrical engineer at Acton at £175 per annuin. 

Mr. J. W. Papworth, West Ham, has been appointed chief 
assistant enginecr at Kilmarnock. 

Mr. Bellamy, jun., has been appointed assistant tramways 
manager at Liverpool. 


Mr. Fritz A. E. Nippel, of th» Anglo-Argentine Tramways Co., 
Buenos Ayres, has been promoted to the position of general manager. 


Prof. Harry Е. Gifford has been appointed acting head of the 
department of electrical engineering at Massachusetts Institute of 
Technology, Boston, vice Dr. Louis Duncan. 


Mr. J. H. Smith, D. Se., Wh. Se., of Sunderland Technical College, 
has been appointed head of the mechanical engineering depart- 
ment at the Municipal Technical Institue, Belfast. 


EDUCATIONAL. 


We have received a copy of the report of the Department of 
Technology of the City and Guilds of London Institute, lixhibition- 
road, London, S.W., for the session 1903-4, which gives details of 
the work done during the past year. The number of subjects of 
examination was 66 (against 65 in 1903), the number of centres 419 
(against 396), classes 2,708 (against 2,789), students 41,089 (against 
38,638), the candidates’ papers 19,041 (against 16,973), and passes 
11,293 (against 9,860). The increases in engineering subjects were 
large. In electric lighting and power transmission the students in 
attendance increased from 4,749 to 4,911, and the examjnees from 
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1,446 to 1,686; in the practical test for wiremen's work the candi- 
dates fell from 880 to 298, but the percentage of passes was distinctly 
higher; in mechanical engineering the number of candidates 
increased from 1,008 to 1,129 and the passes from 619 to 7483 ; in 
telegraphy and telephony the number of students rose from 1,106 to 
1,245 and the examinees from 948 to 1,066, while the passes increased 
from 419 to 687. The increase in students is attributed mainly to 
the encouragement given by the secretary of the General Post Office 
to the attendance of employés of the telegraph department at the 
Institute's registered classes in telegraphy and telephony. 


At a meeting on Saturday of teachers in London educational 
establishments, it was decided to form an association of science, 
technological and art teachers engaged in the London Polytechnics, 
Technical Institutes and Schools of Art. The association is to 
comprise both permanent staff and evening teachers, other than 
those engaged in purely secondary work. An organising committee 
was appointed. 


In order to make further provision for acquiring scientific and 
secondary education by their servants, the North- Eastern Railway 
Co. recently erected a laboratory for practical instruction in physics 
and engineering subjects at the Railway Institute, York. The 
laboratory was opened by one of the directors, Sir Edward Grey, 
Bart., M.P.,on 20th inst. The laboratory has been equipped with 
engineering and electrical apparatus by the locomotive and tele- 
graph departments of the company. 


Alleged Nuisance by Tramcars.—At Ealing on Monday a 
conference was held of local authorities through whose districts the 
London United Tramways run, in order to discuss, and, if possible. 
to decide on, a course of combined action to secure an abatement of 
an alleged nuisance caused by the noise of the tramears. 

The Mayor of Ealing (Ald. D. A. Griffin) presided, and delegates were 
present from Acton, Chiswick, Brentford, Hammersmith, Hanwell, Hilling- 
don, Twickenham, Southall, Uxbridge, Hampton and Hampton Wick. 
oe was formed to consider and decide upon the next step to be 
taken. 

Arbroath.— All outstanding ditferences between the Council and 
the Einpire Electric Light & Power Co. were adjusted at the 
meeting of the Council on Friday, and tlie Company will at once 
proceed with the erection and equipment of electricity works. 


Argentina. — Tho Review of the River Plate says electricity 
works, equipped by Buxton, Cassini & Co., have been opened at 
Gualeguay. 

Mr. T. B. Holway is constructing an electric tramway between 
Plaza de Mayo, Villa Devoto, Urquiza and Ortuzar (Buenos Ayres), 
on behalf of a British syndicate, who offer to establish municipal 
clectricity works, and to fix the charges for current so as to provide 
for the payment of 54 po cent. interest and 1 per cent. redemption 
per annum on a capital of $18,000,000 gold. 

With roference to the decision of the municipal public lighting 
department that the Compania Alemana Transatlantica de Elec- 
tricidad can supply current at 4łc. gold per kilowatt-hour, and make 
5 per cent. net profit on their capital, the Review points out 
that depreciation and other important items haye not been taken 
into account by the department. 

Mr. Santiago Keenan has applied for a 70 years’ concession from 
the Rosario municipality for a network of electric tramways, compris- 
ing 56 miles of track. 

К. von Wenksky & Co. have applied to Buenos Ayres municipality 
for a concession for tramways from Paseo Colon and 9 de Julio to 
„ Constitucion, Retiro, Once de Septiembre and Villa Santa 

kita. 

The official “ Bulletin“ of Sept. 21 announces that the Institute 
Superior de Agronoinia and Veterinaria has been authorised to pur. 
chase abroad, without formality of public tender, scientific instru- 
ments for use in the teaching of physics to the value of about 
£880 (10,000 pesos). 


Ashton-under-Lyne.—In future power consumers are to have 
the option of taking electric current on the maximum demand 
system at 2d. and 1d., or at a flat rate of 14d. per unit. | 


Australasia.— Adelaide City Council have approved the Govern- 
ment bill for the conversion of the suburban tramways to electric 
traction. Other councils disapprove. 

The new three-phase plant at the Launceston (Tasmania) muni- 
cipal generating station has been started. 

The foundation stone of the power house of the Ballarat (Victoria) 
electric tramway scheme was laid last month. 

Auckland (New Zealand) Council recently discussed tlie establish- 
ment of municipal electricity works at an estimated cost of from 
£50,000 to £55,000, and Mr. Henry, electrical engineer, isto report 
on the proposal. 


Beaumaris.—Tho Council on Friday rescinded their former reso- 
lution to apply for а provisional electric lighting order. Negotia- 
tions have been entered into with the North Wales Electric Power 
& Traction Co. to supply electricity in bulk. 
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Bermondsey (London).—The Borough Council discussed the 
question of the extra expense incurred in laying cables under the 
Surrey and Lavender Docks. 

The facts were given in our issue of 7thinst. The Electric Lighting 
committee thought the consulting engineers and the borough electrical 
engineer were both to blame for not having reported from time to time since 
March on the adde tional expense that was being incurred. 

Councillor Prekr said it seem еі a scandal that such а large expenditure 
st o ald have been incurred without the sanction of the Finance committee. 

Councillor Layman, chairman of the latter committee, said his com- 
mittee had refused to sign the cheque, and until he knew they were 
responsible for it he should refuse to sign the order. He did not want to 
be surcharged the amount, and therefore at present he should not sign 
the cheque. 

The discussion was adjourned. 

Birmingham.—In the bill which is being promoted by the Cor- 
poration for the extension of their tramway system and for the 
reconstruction of existing tramways, the estimated cost is put at 
&1,018,815. | 

Bradford.—In the annual report of the electricity department, 
it is stated that 

The past year was an active one, in consequence of the inauguration of 
new works, modifications to existing works and serious. breaks down 
which occurred to the plant. The planning of the lighting effects and 
the installation of power at the Exhibition had also been carried out 
by the staff of the department. The liability for the breaks down of the 
engines remained to be determined. Another matter which claimed the 
attention of the committee was the unsatisfactory nature of the main 
switchboards at the Valley-road station, which were reported inadequate 
for their work and dangerous by the city electrical engineer early in 1900. 
The breaks down of the engines referred to reduced the capacity of the 
works by two-thirds. Early in Sept. the foundations beneath engine 
No. 5, having a capacity of 150kw., gave way, with the result that the 
cast-iron engine bed-plate was cracked, and the plant had to be dis- 
mantled and the foundations renewed, when the defects were found to be 
due to the bad material used for laying the bricks and lack of grouting. 
The plant was now at work again. On Sept. 21 the crankshaft of a 
375kw. generator (No. 7) broke, with the result that all the connecting- 
rods were bent, considerable portions of the valve gear smashed, and the 
flywheel and bed.plate cracked, the engine moving over bodily upon its 
foundations before it could be stopped. The foundations were cracked 
at the level of the anchor. plates of the foundation bolts, and the founda- 
tion had to be reconstructed, and was found faulty in a similar manner 
to that of No. 5. Parts for the replacement of those broken were coming 
from the makers of the engine, and the plant would soon be at work again. 
Other mishaps of & comparatively minor nature had occurred, but 
ignoring these, p:ant of 2,585kw. had been disabled at ope timeout of plant 
of 7,300kw. capacity, and the completion of the fougth 1,000kw. generator 
had been considerably delayed It had, in conseqnence, been necessary 
upon several occasions to run every available engine overloaded to 
maintain the supply. The report contains particulars of large works 
executed during the 12 months to June 30, 1904, the outlay on mains 
extensions (exclusive of subway) during that period being £33,591. The 
charge for electricity for lighting was 4d. per unit (24 per cent. discount 
for prompt payment), and a free supply of incandescent lamps in propor- 
tion to number of units consumed for incandescent lighting. The total 
number of consumers had increased from 1,740 to 1,923, or 104 per cant. 
The total units for the half-year ended June 30, 1899, was 1,019,846, 
and for the half-year ended June 30, 1904, 6,942,019. The total for 1899 
was 2,416,130, and for last year 11,806,529. For traction last year 
7,075,300 units were supplied, compared with 618,282 units іп 1899. The 
demand for electricity for motive-power had advanced steadily from 
463,630 units in 1899 to 2,540,767 in 1908. For private lighting the 
advance had not been so substantial, though it had been steady, at about 
200,000 units increase per year, the totals for the two ends of the quin- 
quennial period being 1,275,214 and 2,188,545 units respectively. The 
use of electricity for public lighting had varied considerably, the totals 
for 1899 being 59,004 units, and 56,917 in 1903. The total number of 
8 c.p. incandescent lamps connected is 64,02 1. 


Bury.—The Tramway committee have decided to seek Parlia- 


mentary powers to extend the tramways to Ramsbottom and 
Stubbins, the work to be completed within three years. 


Cab-Rank Telephones.—The success of the experiment carried 
out by the National Telephone Co. in connecting up a number of 
piivate residences with the cab rank at Portland.road, London, is 
likely to be considerably extended, both the National Company and 
the Post Office having this matter under consideration. 


Orompton.—The Board of Trade have extended the period of 
the Crompton Electric Lighting Order, 1901, to Oct. 14, 1905. 


Oroydon.— The Corporation have decided to apply for powers for 
а further extension of the tramway system from the borough boun- 
dary to near the High Level entrance to the Crystal Palace, Syden- 
ham, at an estimated cost of £180,000. The extensions would be 
9 miles in length. 

Extensions of the electric lighting mains, estimated to cost £940 
have been authorised. 


Dover.—At this week's Council meeting a petition was received 
for the extension of the electric tramways to the River district and 
the employment of local workmen upon the necessary road levelling 
and improvement work. It was agceed to apply for consent of the 
Board of Trade. 
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Dublin.—The inquiry before Mr. Cowan into the application of 
the Corporation forsanction to borrow £21,000 for their electric light- 
ing scheme was concluded on Thursday last. 

Mr. НАммонр, in continuing his evidence, stated that the single-phase 
system was the most suitable for the old area. 

Mr. Cowan : Is it not a fact that single-phase motors have been greatly 
improved since 1899 ?—Certainly. They are now as good as three-phase 
motors, in my opinion. 

Mr. Cowan: Will you give me some reasons, Mr. Hammond, for your 
statement that this is a magnificent property ?—Yes. Belfast, which is 
worked by the Corporation, expended to the end of March, 1904, 
£230,000. The plant installed was 3,000kw., and the maximum load 
last Christmas 2,190kw. The average return from private supply is 2:834. 
per unit, and after paying interest and sinking fund they had a profit 
of £6,094. Cork is worked by a company with a capital of £130,715. 
The installation is of 1,350kw. capacity, and the maximum load 906kw. 
The price to private consumers on an average is 2:524. per unit. I do 
not know what the profit is, because it is a private company and the 
figures are not available. At Dublin the capital was £330,000 and the 
capacity 3,300kw. Each kilowatt cost £111 in Dublin, £97 in Cork and 
£72. 13s. 4d. in Belfast. The mains in Dublin cost £50, against £30 in 
Belfast. That disparity was caused by having the station at the Pigeon 
Hou and by the fact that there was a superior quality of plant and mains 
in Dublin. In his opinion, Dublin would in about 10 years be producing 
electricity more cheaply than Belfast. He had said that the operation of 
the new undertaking had convinced him of the soundness of his estimate 
in his original report of the possibility of generating and delivering elec- 
tricity in the city at 14d. per unit. The figure appeared in the papers as 
3d. He meant the bare cost of generation and distribution, without sinking 
fund or without any profit to the ratepayers. He anticipated that by an 
expenditure of an extra £40,000 they would get 88,000 more units, and if 
the selling price was 44d. per unit there would be a gross profit of £31,303. 
If the average price were 4d. the profit would be £29,803, and if the price 
were as low as 34d. there would still be a profit of £24,803. He had 
based that calculation on the assumption that there would be a two-thirds 
greater demand for private lighting than there was at present. 

Other witnesses having given evidence, the inquiry ended. 


Dunfermline.—Mr. W. B. Sayers, of Glasgow, has been engaged 
to prepare a report on electric lighting for the Council. 


Eccies.—The borough electrical engineer (Mr. H. W. Angus) 
recommends the Corporation to adopt a scheme for the purchase 
and letting on hire of electric motors. 


- Blectric Farnace.—During the past fortnight Messra. Marryat 
& Place have been demonstrating with an electric furnace at Shore- 
ditch Electrical Exhibition, and the interest taken by the visitors 
in the experiments was so pronounced that railings had to be 
erected and the police requisitioned to keep order. The experiments 
consisted of fusing quartz and refractory metals, such as iridium 
and chromium, the chief public interest being shown, however, in 
the pots of boiling steel or molten fire-brick. 


Electric Lighting Notices.—Official notice has been given by 
Ravensthorpe and Bishops Stortford Urban District Councils of 
intention to apply for provisional electric lighting orders. 


- Electric Railway Working. What is probably a record іп 
electric railway operation recently took place on that portion of the 
N.E. Railway near Newcastle, which has been electrically equipped 
by the British Thomson-Houston Co. Owing to the festivities 
occasioned by the visit of the Channel Squadron to Newcastle, the 
passenger traffic on the electrified line was enormously increased, 
necessitating on the first day the continuous running of 86 out of 
the possible 89 available ears, and on the following day.the full 
complement of cars (89) between 5 p.m. and 11 p.m. Although the 
equipment was subjected to exceedingly heavy and unusual demands, 
nota singlebreakdown or interruption to the service was experienced. 
The successful operation of this line, one of the first and largest 
surface electric railways in the United Kingdom, and its ability to 
successfully meet such a sudden and heavy demand augurs well for 
the future of heavy electric traction. 


Blectricity in Mining.—Electric winding and pumping plant 
has been put in at the Raub Mine, Pahang. 

At the meeting of the El Oro Mining & Railway Co. on Tuesday, 
it was stated that the substitution of electric driving for steam 
power had become necessary, and the directors had had in contem- 
plation the acquisition of water rights within reach of the mines 
which would enable them to generate their own power. During the 
pasttwo years, however,aninfluential Canadian group had undertaken 
the introduction of electric power into the city of Mexico, and had 
made a proposal to supply power to the company at El Oro at a price 
which, although рор, a little higher than they could have 
generated it, was on the whole satisfactory, and would relieve them 
from a large capital expenditure. A contract had been entered into 
with the company (the Mexican Light & Power Co., Ltd.), and 
they hoped to be in a position to supply power in April next. The 
change would involve the purchase of electric motors, and these 
changes would necessitate an expenditure of from £20,000 to 
£25,000 during the ensuing 12 months. The expenditure, however, 
would enable them to make a very substantial reduction in the total 
cost of their operations 
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Gillingham.—Sanction has been received to a loan of £19,754 for 
electricity supply extensions. 

Glasgow.—It has been decided to give a supply of electricity to 
Rutherglen on the saine terins as those within the city. 


Glasgow and Paisley Tramways Dispute.—Lord Balfour of 
Burleigh has been appointed by the Board of Trade arbitrator in 
connection with this dispute. His lordship visited Paisley on 
Saturday and made an inspection of the tramway route within the 
burgh boundary. 


Harrismith (8. Aft ica).— About a year ago Messrs. Mordey & 
Dawbarn, consulting engineers to Harrismith Corporation, issued 
their specification for the generating plant and station equipment 
of the new electricity works which it was then intended to erect. 
Messrs. Mather & Platt secured the contract for the plant, which 
comprised an overhead travelling crane, two Morrin-Climax water- 
tube boilers, with fuel heaters and pumps and two steel 1 
two 8Okw. single-phase alternators, with a frequency of 50 cycles 
per second and a full load pressure of 2,100 volts, with direct 
coupled exciters and driven directly by two Howden enclosed 
compound engines, one 25kw. set of similar design, two complete 
condensing plants with motor-driven centrifugal pumps, switch- 
board and all cable connections and pipe work. Time was the 
essence of the contract, and Messrs. Mather & Platt undertook to 
have the whole of the plant erected and at work within three 
months of the first consignment reaching Harrismith. This under- 
taking has now been successfully carried out. The first goods 
reached the works at Harrismith on June 14, and on Sept. 12 all 
three sets of alternators were running on the town supply mains. 

Ipawich.—The Corporation have approved a seven vears' agree- 
ment for the supply of electric motors on the hire-purchase system 
by the General Electric Co. The agreement precludes the Corpora- 
tion from giving any other contractor permission to supply motors 
in the town during the continuance of the agroement, but not from 
themselves undertaking the supply. 


Iron and Steel Institute.—Mr. R. A. Hadfield, chairman and 
managing director of Hadfield's Steel Foundry Co., Sheffield, has 
been appointed president of the Iron and Steel Institute for the 
ensuing year. 


Ledbuzy.— The Council last week decided to apply for a pro- 
visional electric lighting order. 


Leiceater.—The Humberstone.road and East Park- road sections 
of the tramway system will be opened for traffic on Tuesday. 


Leith.—The tramways were taken over by the Council on 
Saturday last. 


Livespeol.—An inquiry was held here last week into the appli- 
Cation of the Corporation for permission to borrow £400,000 for 
extensions of their electricity undertaking. 

The assistant town clerk (Mr. R. D. Cripps) said the last sanction was 
obtained in 1901, and was for £300,000. When the Corporation pur- 
chased the undertaking in 1896, the output was only 1,850,000 units ; in 
1901, the date of the last sanction, it was 20,000,000 units; and to-day 
it had increased to over 26,000,000 units. The additional capital expen- 
diture was needed to increase the generating plant, to extend the 
mains, “с. The undertaking was in a prosperous condition. For 1903, 
after paying £43,500 interest, placing £33,200 to reserve and £10,000 to 
renewal fund, a contribution of over £10,000 was made in relief of rates. 

At the Corporation meeting on Wednesday the Tramways com- 
mittee were authorised to apply for a provisional order tə con- 
struct additional tramway routes. 


Local Authorities and the Supply of Electricity Bil), 1904.— 
The action taken by the conference of local representatives and 
companies owning electricity undertakings, in endeavouring to 
obtain the amendment of the Supply of Electricity Dill, 1904, cost 
£380 odd, and this is to be met by equal contributions, the share of 
each authority or company amounting to £7. 12s. 4d. 


London County Council.—At Tuesday's meeting it was reported 
that the Finance committee had considered an application for a loan 
of £163,879 to repay outstanding balances on loans, borrowed 
5 from its bankers. Of this £102,689 was in respect of 
electric lighting. The committee recommended that £101,108 be 
loaned on the annuity method, repayable in 89 years, and £1,581 
(for electricity meters) repayable in seven vears.—Agreed to. 

Government Telephone Wires. — The Local Government committee 
recommended that the Postmaster-General be approached with & view to 
contribution in lieu of rates being made in respect of all Post Office tele- 
phone wires. The committee pointed out that at present the wires of 
the National Telephone Co. and of municipalities owning telephone lines 
are assessed, the undertaking of the National Telephone Co. in London 
being assessed at £30,000. 

Tramways.—]t was agreed to issue tokens for use on the L С.С. tram- 
ways by members of the tramways staff, by employers of labour for 
distribution to their employés, and by the general public. 

The Highways Committee recommended that sums on capital account 
not exceeding £22,500 be expended in respect of the construction for 
electric traction of the northern tramways along Rosebery-avenue. The 
Finance Committee, in reporting on the matter, remark that the Council’s 


power for the construction of this tramway will expire in Aug., 1905, and it 


is, consequently, very desirable that the work should be undertaken with- 
out delay. We should have preferred that the construction of this line 
should not be proceeded with until some definite decision had been come 
to as to the system of electrical traction to be adopted in the reconstruc- 
tion of the northern system, but, under the circumstances, we offer no 
objection to the proposal. We presume, however, that in constructing 
this comparatively short length of line on the conduit system, the 
Council will not be considered as committing itself to this system of trac- 
tion, which is so much more expensive than the overhead system, for 
the whole of the lines which will be connected with this particular line. 
The line, although it will be constructed for electrical traction, will, in the 
first instance, have to be worked by horse traction. 
The matter stands over for a week. 


Manchester.—The Tramways committee on Tuesday accepted 
tenders for material for 100 tramcar roof covers. It was also 
decided to invite tenders for three electric overhead cranes for 
Hyde-road car shed. 


Mansfield.—A report has been prepared by the consulting 
engineers (Messrs. R. Hammond & Son) recommending the Council 
to provide water-softening plant at the electricity works. It has 
been decided to erect 10 further arc lamps, and the charge for arc 
lighting has been reduced to £20 per lamp per annum. 


Marylebone (Gondon).-—At last night's meeting of the Council 
the completion of the loan granted by the London County Council 
to the Marylebone Borough Council of £1,415,000 was announced. 
The total applications for London County bills issued by the County 
Council to cover this loan was £3,624,000, ranging froin £96, 178. 6d. 
per cent. to £46. 138. d., and the average price obtained for the 
entire issue was £90. 14s. 10d. The rate of interest which Maryle- 
bone will pay upon this loan is rather over 3d per cent. 

Forty-one applications were received by Marylebone (London) 
Council for the post of mains superintendent. The list has been 
weeded down to four, who will be interviewed at the next meeting 
of the Electric Supply committee. 


Motor Vehicles on Hangarian Railways.— Messrs. Ganz & Co., 
of Budapest, have received an order to supply to the Ministry of Trade 
190 motor vehicles, at a cost of £164,340, these vehicles to be 
eniployed in addition to the regular scheduled train service whenever 
local traffic requires. The total number of cars ordered by the 
Hungarian Ministry of Trade for this purpose has been fixed at 300. 


Municipal Telephony.—-At Brighton Council mecting last week 
the Telephone committee's report on the first year's working of tho 
соон telephone service was presented. 

The report showed that the number of instruments working was 1,483 
and 21 junction lines. The 27 public call offices now open were, it was 
stated, paying satisfactorily. The service given throughout the area was 
very satisfactory, and the manager rarely had any complaints from sub- 
scribers. Sub-exchanges were working at Burgess Hill (where there were 
57 stations), Portslade (which had only been opened six months, 33 
stations), and Shoreham (which had just been opened). Exchanges at 
Steyning and Hurstpierpoint were in course of construction, and would 
be opened in a few weeks. After charging all working expenses, interest 
and sinking fund on loan 1200 already taken up, the approximate 
profit for the half-year ended Sept. 30 was £98. 7s. 7d. The annual 
revenue of the department at present timo was £6,411. 7a. 8d., the amount 
having increased during the past six months at the rate of £411 per month. 

Ald. Carpen, chairman of the Telephone committee, said customers 
were still coming forward at a satisfactory rate. The money which had 
been spent up to end of September was £33,000, and after the first six 
months’ working they had a small balance on the right side. There 
would be no call on the rates this year in connection with the under- 
taking, and if they could get another 500 subecribers by next April their 
accounts would show a profit of £1,000 a year. 

Councillor Ркхғоір inquired whether there was any truth in the 
rumour that the National ‘Telephone Co, had made an offer to purchase 
the Corporation system. 

Ald. Carnex said that there was not the slightest truth in the rumour. 


On Tuesday Portsmouth Corporation agreed, on the recommenda. 
tion of the Telephone committee, to apply for sanction to borrow 
£1,200 to complete extensions of the service to Southsea. 

The committee also recommended that application be made for sanction 
to borrow £20,000 to cover future extensions of the telephone system, the 
estimate being for 1, 000 lines at £20 per line. 

The CHAInuAN (Councillor W. T. Dittman) explained that they wanted 
the money to spend as they required it, but the Council would have abso- 
lately full control of the various sums which the committee would want 
to spend from time to time. Between Aug. 1 and Oct. 20, they had 
received 130 orders, an average of 11 per week, and that was without 
undue pushing or advertising. Many users were extending their lines. It 
was expected that the £20,000 would be exhausted in two years. Tbe 
present proposal to obtain a large sum instead of a series of small sums 
was really at the suggestion of the Local Government Board. 

The recommendation was passed, 


At the Glasgow Corporation meeting last week Mr. Russell moved 

" That in consequence of the divided opinion of members of the Cor- 
poration as regards the present and future value of the telephone under- 
taking, it be remitted to the Telephone committee to call in an expert to 
report as to the present state and value of the plant, and probable depre- 
ciation that will require to be given effect to, in order to avoid loss when 
the undertaking will be sold to the Government, at a fair value, 10 years 
hence. 
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Mr. Resse. pointed out that for the year ended May, 1902, the sinking 
fund was only at the rate of 1 per cent., in the next year the rate was 
214 per cent., and last year it was 2j per cent. on capital expenditure. 
The result was that the telephone department had spent £320,782. 123., 
and that had been watered to the extent of £17,001. 14s. 11d. for pre- 
liminary and general expenses. For the three years the sinking fund 
amounted to £16,110, and in addition they had created & general reserve 
of £5,743. 7s. 5d. Taking the amount written off and the general 
reserve fand together, they got £21,853, 78. 5d. Deducting from that 
£17,001. 14s. 11d. of preliminary and general expenses, there remained 
only £4,851. 12s. 6d. He contended that the £17,000 was originally 
created in order that it might be written off revenue during the first 
two or three years' existence of the undertaking, and that was not done, 
because they could not show up the accounts in a proper way without 
making a loss. He did not think anybody would say that depreciation 
should be less than 74 per cent. The only part of the plant to which a 
small depreciation of 5 per cent. could be applied was the underground 
eables, amounting to £168,000. Of the remainder, £47,428 was repre- 
sented by overhead construction. With regard to the instrument account 
he had thought that that represented the value of instruments. But on 
inquiry he found that it included the cost of fitting up, and the greatest 
portion of the account was made up of wages and stores. 

Mr. W. F. AxpeRsun moved the previous question, and urged that the 
telephone question had been disposed of for the time being. 

After discussion the motion was rejected by 30 votes to 4. 


Natal.—In the particulars just issued of the import trade of 
Natal for 1908 electrical fittings stand for a total of £58,300, of 
which £47,300 came from the United Kingdom, £6,000 from 
America and £5,000 from Germany. Electrical machinery stands 
for £134,800, of which £95,800 was from the United Kingdom, 
£24,000 from America and £15,000 from Germany. 


Newcastle-on-Tyne.— The Tramways committee on Wednesday 
recommended the Corporation to accept the resignation of the 
general manager (Mr. A. E. Le Rossignol) and that he be permitted 
to lcave immediately, but that his salary be paid to Dec. 9. 

In a communication dated 26th inst., Mr. Le Rossignol stated that 
as he understood the Corporation would consider on Wednesday the 
question of his resignation of the position of general manager and 
eugineer of the tramways, he felt in justice to himself he must give a 
short résumé of the work accomplished during the time he had been in 
the Corporation's service, and the reasons that led him to resign. Five 
years ago he was appointed resident engineer for the construction of the 
tramways to plans and specifications of the consulting engineer and of 
the city engineer, and on the completion of the first portion in 1901 he 
was appointed general manager and engineer and instructed to organise 
the necessary staff and service on the different routes. Mr. Rossignol 
then passed in review the progress of the works during 1902. During 
1903 (he continued) he had the heavy work of designing and construct- 
ing all the extensions to the power station, pumping station, car works, 
car sheds and lines authorised by the 1902 Act, thereby saving the 
Corporation £4,000, which the city would otherwise have had to pay 
in fees. For that service the Corporation unanimously granted him 
an increase of £100 a year in salary, and he very naturally regarded that 
Increase as evidence of the confidence the members had in him 
and also as a tangible proof of the satisfaction which his work had 
given. During the latter part of 1903, the application of the Tyneside 
Tramways and Tramroads Co. for running powers put an end to the 
amicable relations that up to then had prevailed in the Tramways com- 
mittee, but he would like the Corporation to remember that he was in no 
way responsible for the unpleasantness that arose therefrom, In 1904 
close attention to the Tyneside bill and to the Corporation bill of 1904 had 
absorbed the major portion of his time, as he was the principal witness 
for the Corporation and their adviser on all questions arising. Fully 
weighing the above, he could not think he had received that consideration 
which for his assiduity to his varied labours he hai a right to expect. 
Since the commencement of 1904, every meeting of the Tram- 
ways committee had been rendered unbearable by the action of 
practically one member, who had hampered all his actions and 
taken every opportunity of making his position almost unsupportable. 
He felt that that was not as it should be, but forebore to take any steps, 
thinking that after the Tyneside difficulty was settled matters would 
right themselves. That, however, was not the case, and when he received 
the offer of a good position in the colonies, he telegraphed to the com- 
mittee asking them if they could not stop that continual unpleasantness. 
The time available between the receipt of tho offer and the meeting of 
the Tramways committee was too short to enable him to write a 
letter, but he asked the committee in his telegram to consider his 
resignation if they could not guarantee him treatment which he 
thought every public official ought to receive. The committee could 
not see their way to do that, and accepted his resignation. Since 
the inauguration of the electric cars in Newcastle, the service given 
to the city had been admittedly second to none in the kingdom for all- 
round efficiency, punctuality and cleanliness, whilst the whole of the 
plant and lines had been maintained in the best possible condition. Now 
that he was leaving the service of the Council after five years of excep- 
tional difficulty, continual anxiety and ceaseless hard work, he would like 
the Council and those members from he had received every act of courtesy 
and consideration to anderstand his feeling of sincere regret that he was 
forced to adopt the course of resigning his position, and he could only 
trust that his successor would have meted out to him a greater measure 
of fair play than had been dealt to him. 

Ald. Newrox said he had been a member of the committee since its 
formation, and he had exercised the right of criticising the management, 


and had had to take exception to the actions of Mr. Le Rossignol. The 
Council and the ratepayers were indebted to the individual who had caused 
Mr. Le Rossignal to sever his connection with the tramways department. 
The tramway service was noi the gold mine which municipalisers 
alleged it would be, but, with judicious management, the result would 
have been different from what it was to-day. If the costly service and 
profligate expenditure had been continued for another six months 
the management of the tramways would have been in involved in hope- 
less insolvency, and then the dream of the anti-municipalisers wonld 
have been realised. The management of the Newcastle tramways was the 
most costly in the kingdom. Motor cars bad been bought without 
authority; cars were built, although they had an ample supply of cars, 
simply in order to give men who were in their employment permanent 
work. Atthe Heaton station they found a number of walking gentlemen, 
whose only business was to draw their salaries. There had been gross 
mismanagement permeating the tramway service right through. In 
their tramways they had a magnificent money-making concern; and the 
economies, he anticipated, would result in the saving of from £16,000 to 
£20,000 a year. 

Mr. Apams thought that they could not altogether blame Mr. Le 
Rossignol. After all, Mr. Le Rossignol was the servant of the Tramways 
committee, and it was the business of the committee to make themselves 
conversant with what was going on. He thought it would be admitted 
also that the committee were never kept posted as to what was going on. 
He contended it was the business of Mr. Cail to know what was going оп, 
and if he did not know, he ought to have known, He thought fairness 
should be shown to Mr. Le Rossignol. He believed he did his best, but 
he believed if he had been guided and counselled as he ought to have 
been, much of the present trouble wou!d not have occurred. 

Mr. Cau said that if he made a statement at present it would be at a 
great disadvantage. He did not know what the savings were which the 
committee said they had made, and he would like to know what they 
were. If instead of spending money in one year they spread it over five 
years, that was not saving. 

Mr. CnippLE suggested that there should be an inquiry by the Board 
of Trade or some other investigation. 

Mr. Heap agreed that the committee was to blame. The committee 
had not been practical and now sought to put the blame upon Mr. 
Le Rossignol. 

The Council then accepted Mr. Le Rossignol's resignation and agreed 
to the proposal as to his salary. 


Parcels by Tramcar.—The Burton on-Trent Corporation tram. 
ways department will inaugurate a parcels delivery system on 
Tuesday, and parcels will be received on any car from 8 a.m. to 6 
p.m. on weekdays, but no parcels will be carried on Sundays or 
Bank Holidays. The charge for each parcel will be 1$d., and parcels 
will be delivered in any district within half a mile of the tramway 
track. Parcels receiving oftices have been established in the town. 


Power Transmission in Works and Factories. – The Unbreak- 
able Pulley & Mill Gearing Co., of West Gorton, Manchester, have 
prepared for publication some notes of various methods of power 
transmissions in works and factories. written by Mr. W. E. Duck, 
the company's engineer. These notes are published in pamphlet 
form, and Mr. Buck, in the course of his remarks, deals with a large 
variety of methods of transmitting power, and with the factors 
which enter into power transmission schemes of the class with which 
he deals. "These factors are as set out below :— 

(A) Distance of motive power from machines, or of machines from one 
another. 

(B) Arrangement or grouping of machines. 

(C) Requirement for sectional or overtime working. 

(D) Proportion of machines standing idle or working intermittently. 

(E) Requirement for adding machines or extensions. 

(F) Amount of power required for individual machines. 

(G) Reliability or need for duplicate or standby plant. 

(H) Initial and working cost of transmission plant. 

(K) Cost of driving transmission plant. 

(L) Convenience and cleanliness. 

Under these headings Mr. Buck discusses the views expressed in a 
large number of Papers read before engineering societies and articles 
contributed to the technical press. In this way much information 
is compressed into small space, making the pamphlet of particular 
service to busy engincers interested in this important question. 

Presentation.—On Wednesday last week Mr. W. B. Esson, 
M. Inst. C. E., M.I.E.E., was presented by the staff, foremen and 
workmen of Johnson & Phillips’ electric light and power works with 
a handsome roll-top writing desk and revolving chair as mementoes 
of the 10 years Mr. Esson had been associated with them while 
acting as chief engineer and manager to the firm. The presentation 
took place at the Charlton Works, Mr. Е. A. Brandon, who had been 
Mr. Esson's chief assistant, acting as spokesman. 

Provisional Order Revocation.— lle Board of Trade have 
revoked the Winsford Electrie Lighting Order, 1899. 

Pudsey.—The Council are applying for a tramway provisional 
order. 

Railway Station Lighting.—' The North Staffordshire Railway 
Co. have put down plant for lighting their Uttoxeter station. 
Current is supplied by a 20kw. continuous-current dynamo coupled 
direct to а Bumsted and Chandler engine. There are 18 ares and 
over 40 incandescents at the passenger station. The goods station and 
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yard are also to be lighted electrically. The installation was carried 
out under the supervision of the company's electrical engineer, Mr. 
А. Е. Rock. 


St. Loais Exhibition Awards.—Messrs. Trollope & Sons and 
Colls & Sons (Ltd.) have been awarded two grand prizes and three 
gold medals in connection with their exhibits, including electric 
light fittings, displayed by them at St. Louis Exhibition. Messrs. 
John Davis & Son have obtained a gold and a bronze medal for 
surveying and mining instruments. 


Shoreditch Blectrical Exhibition.—In connection with the 
recent very successful electrical exhibition held at the Pittield-street 
Baths, Hoxton, under the auspices of Shoreditch (London) Borough 
Council, a dinner and concert were given at the Great Eastern 
Hotel on Monday last, under the presidency of the mayor. Both 
items on the programme proved successful, and during the 
proceedings it was stated that the exhibition had been satisfactory 
from the technical, educational and financial aspects. There had 
been a large attendance, and the interest evinced in the numerous 
exhibits had proved gratifying to all concerned. 


Southampton.—On the recommendation of their consulting 
electrical engineer (Mr. J. G. W. Aldridge) the Harbour Board 
have decided to increase the voltage at which electricity is supplied 
to the pier from 100 to 200 volts. 


Southend.— The borough surveyor (Mr. E. J. Elford) has sub- 
mitted to the Health committee plans of the proposed refuse des- 
tructor, which is estimated to cost about £10,000. It is calculated 
that steam power could be supplied to the electricity department 
sufficient to generate 400,000 units of electrical energy per annum, 
which at $d. per unit would produce £833. 6s., making the total 
estimated income froin the destructor £1,095. 16s. The committee's 
report on the scheme has been adopted, and it has been decided to 
advertise for tenders. 


Southport.—An unopposed inquiry was held here last week into 
the application of the Corporation for sanction to borrow £20,000 for 
electricity extensions. The present borrowing powers (£183,000) 
have already been expended with the exception of £2,037, reserved for 
tramway purposes. The borough electrical engineer (Mr. К. 5. 
Downe) estimated that the loan would cover the expenditure for 
about three years. The electricity undertaking was in a flourishing 
condition, and for the past seven years had shown a profit of about 
£2,000 per annum. 


Spain.—A Royal Order has been issued authorising the purchase, 
without formalities of public tender, of certain electric power and 
lighting plant for use at the Royal Arsenal and Dockyard, Ferrol. 


Switzerland. A concession has been granted to a syndicate 
(MM. Froté, Westermann ct Cie., of Zurich, and three others) for 
the construction and working of an electric funicular railway from 
Neuchätel to Chaumont. The capital to be raised for this venture 
has been fixed at fr.500,000, 


Temporary Electric Lighting Installations.—In a report 
presented by the Dundee city electrical engineer (Mr. Н. Richardson) 
to the Tramways committee on Monday, 

Mr. Richardson states that he felt it his duty to report the great danger 
to large halls during times of bazaars and special shows by having many 
extra lights added in a flimsy manner to their permanent installations in 
defiance of all rules of safe and careful workmanship. Should a tire 
cccur, due to а stall catching fire through so much temporary flexible 
wiring being about, the results would undoubtedly be very serious under 
such crowded conditions. He had protested time after time with but 
little result, and the matter would probably go on until some very serious 
calamity occurred, when, as usual, the danger would probably be put 
down as having been caused by electricity. In his opinion all halls used 
for public entertainments, bazaars, &c., should have special arrangements 
made by which extra lights should be taken from plug circuits with special 
fireproof leads. 

The committee resolved that the proprietors of halls and other buildings 
coming within the purview of the report should be at once communicated 
with, further action being, meanwhile, delayed. 


Wandsworth (Gondon).—At the Council meeting on Wednes- 
day, the General Purposes committee reported that, having 
considered the scheme prepared by Mr. W. P. Adams tor utilising 
the Tooting dust destructor for the generation of electricity, they 
recommended that the County of London Electric Supply Co. be 
informed that the Council contemplate applying for a provisional 
order for the supply of electricity in the borough, but before taking 
that step would be glad to learn 

(a) Whether the company would be prepared to hand over to the Council 
the Streatham area of their undertaking upon terms ; 

(b) Whether the company would be prepared to purchase in bulk the 
electricity generated at the Tooting dust destructor. 

Ald. ANnEnsox said that, besides the two alternatives mentioned, there 
was & third. The L.C.C. wanted additional power for their tramways, 
&nd might be willing to buy it from the Council. He thought there 
might be some difficulty in getting а provisional order, and so the com- 
mittee had considered it best to approach the company first. He did not 
think the company had the necessary powers to destroy the dust under 
their memorandum and articles of association. 

The report and recommendations were then approved. 


Will—The will of the late Mr. George Benham Stacey, 77, 
Pulteney-street, Bath, who died on 5th inst., has been proved. The 
total value of the estate is £14,125. 11s. 4d , the net personalty at 
£14,075. 1s. 4d. Probate has been granted to Mr. George Lyell 
Stacey, electrician, Bath, a son of the deceased, power being 
reserved for making a like grant to his son, Mr. Charles Darwin 
Stacey, the second executor. 

Wolverhampton.—The electric lighting mains are to be extended 
to the works of Bayliss, Jones & Bayliss at an estimated cost of £645. 

The Heath Town-Wednestield tramway route was opened for 
traflic last weck. 

Workhouse Lighting.—O:;mskirk Guardians have applied for 
sanction to & loan of £5,000 for electricity generating plant and 
other works. 


TRADE NOTES AND NOTICES. 


TENDBBS INVITED. 


Hammersmith (London) Guardians invite tenders for a complete 
wiring installation for electric lighting at their new workhouse and 
infirmary, Wormwood Serubbs, and also for supply, delivery and 
erection of two motor transformers and a battery, with all acces- 
sories. Specifications, &c., from the consulting engineers (Messrs. 
J. & J. S. Enright), 68, Lincoln's Inn Fields, London, W.C. 
Tenders to the clerk (Mr. J. Lamb), 206, Goldhawk-road, Shepherds 
Bush, London, W., by noon Nov. 16. See also advertisement. 


Johannesburg Municipal Council invite tenders for transformer 
pillars and switch gear, to the specification of their consulting engi- 
neers, Messrs. Mordey & Dawbarn, 82, Victoria-street, London, 
S.W. Copies of specification may be seen (after Nov. 5) at the 
Council Offices, Johannesburg, and at the consulting engineers’ 
offices in London. Tenders to Messrs. Mordey & Dawbarn by 
noon Dec. 27. See also advertisement. 

Johannesburg Municipal Council also invite tenders for two 85-ton 
electric overhead travelling cranes to the specification of Messrs. 
Mordey & Dawbarn. The specification may be seen (after Nov. 5) 
at the Council Offices, Johannesburg, and at the consulting engi- 
neers’ offices, 82, Victoria street, London, S. W. Tenders to Messrs. 
Mordey & Dawbarn by Dec. 27. See also advertisement. 


The Visitors committee of Cumberland and Westmorland 
Lunatic Asylum, Garlands, Carlisle, invite tenders for two Lan- 
eashire boilers, feed pumps, steam exhaust and water pipes and 
valves; two 50kw. and one 30kw. steam dynamos, and a 5-ton 
travelling crane ; economiser ; underground bitumenised cables and 
boxes; wiring of buildings, switchboards, motors, fans, kc. Ten- 
ders to Mr. C. W. Allan Hodgson, The Courts, Carlisle, by Nov. 1. 


Whitby District Council invite tenders for the supply and erection 
of one 200kw. direet-current dynamo, coupled to a high-speed 
engine (reciprocating or turbine type) ; and one water-tube boiler, 
fitted with chain grate mechanical stoker. Tenders to the electrical 
engineer (Mr. L. H. King) by 5 p.m. Nov. 21. 


Swansea Corporation invite tenders for the removal, alteration 
and re-erection at a new station of one 450 r.H.P. modern type triple 
expansion engine and of a 225kw. continuous-current dynamo ; also 
the supply and erection of an 8-ton travelling crane. Tenders to the 
town clerk (Mr. John Thomas), by noon Nov. 12. 

Manchester Electricity committee require teaders by 10 a.m. 
Nov. 11 for the wiring of Stuart-street station for are and 
incandescent lighting. | 


Preston Tramways committee invite tenders for motors апа 
tramway boosters. Tenders to engineer and manager by Nov. 9. 


Wolstanton and Burslem Guardians invite tenders by noon 
Nov. 15 for electric lighting plant, &c. 

Edinburgh District Lunacy Board want tenders by noon Nov. 12 
for the erection of an electric power station and workshops. 


_ Leith Corporation require tenders by noon Nov. 2 for stone, cement, 
&c., and for cartage in connection with tramway reconstruction. 

_ Musselburgh Corporation require tenders by Nov. 5 for wiring and 
fitting the town hall and offices for the electric light. 

Tenders are wanted by Nov. 14 for wiring a temporary building 
at the District Asylum, Ballinusloe, Ireland. 

Tenders for plant will shortly be invited bv the New Coronel 
Suarez Electrie Light & Waterworks Co. 

It is announced that tenders are invited for a concession to 
provide the town of Giurgevo, Roumania, with electricity supply. 
Tenders will be opened on Jan. 28 at the Municipal Offices, Giur- 
gevo, where additional information can be obtained. 


Tenders are invited for the construction, working and mainten- 
ance of three separate routes of electric tramwaysin Liege, Belgium. 
These tenders will be adjudicated on Nov. 14, and have to be sent 
in by Nov. 12 to the Gouvernement Provinciale, Liege. 
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TENDERS REOBIVED AND ACOEPTED. 


Isaac Storey & Sons (Ltd.), Empress Foundry, Manchester, have 
received orders from the Admiralty (through Mather & Platt) for three 
sets of condensing plant ſor the power station at Priddy's Hard, 
Royal Clarence Victualling Yard, Portsmouth, and (through the 
Lancashire Dynamo & Motor Co.) for three sets of condensing 
plant for Sheerness Dockyard. The firm have also secured an order 


for a set of condensing plant for the Spanish Marine Department 
for Ferrol Arsenal. 


Bruce Peebles & Co. have obtained the following contracts :— 


Generators, motors, motor-generators and balancers for railway shops of 


Oude & Rohilkund Railway, India, at £4,900. 


500 E. H. P. lighting and traction direct coupled set for Geelong (Victoria) 


tramways. 


40 motors, averaging 10 н.р. each for locomotive shops of Natal and 


Durban Railways. 


Hackney (London) Council have accepted the tender of Fabius 
Henrion for are lamp carbons as follows :—50,000 pairs at £3. 4s. 2d. 


per 1,000 pairs, and 10,000 pairs at £2. 1s. 54d. per 1,000 pairs. 
There were 12 tenders, ranging from those accepted to (for class 1) 
£5. 3s. 6d. and (class 2) £3. 9s. 


J. A. Newton & Co., the Melbourne representatives of Thomas 
Parker (Ltd.), have recently supplied an electric lighting and power 
plant (comprising a Parker dynamo driven by a water wheel, electrie 
motors, pump, Фе.) to the Hunts Extended Gaffney’s Creek 
(Victoria) Gold Mine. 

West Ham Corporation have accepted the tender of P. & W. 
McLellan for the whole of the tie bars, fish bolts and bonds required 
for the new electric tramways. An estimate of £20. 15s. of Buck & 
Hickman to provide guards for machine tools in the car-shed work- 
shops was also accepted. 

East Ham Council have accepted the tender of Dick, Kerr & Co. for 
50 tons of tramrails at £6. 10s. ; that of William Griffiths & Co. for 
granite setts at 30s. per ton ; and that of Messrs. Weston & Sons 
for wiring the new library at £99. 8s. 4d. 

Davey, Paxman & Co. have received an order from the Admiralty 
for the supply and erection of four high-speed engines of an aggre- 
gate of 1,800 н.р. for the electricity generating station at Sheerness 
Dock yard. 

We are informed by the Burnand Transformer Co. that they have 
lately completed a contract for the Municipal Council of Shanghai 
(under instructions from Messrs. Preece & Cardew) for four 30kw. 
and four 20kw. transformers. EAE. 


Brighton Corporation have aecepted the tender of G. Virgo for 
wiring for electric lighting, fire alarms and telephones in the diph- 
theria pavilion of the borough sanatorium at £152. 


Devonport Corporation have placed an order with Willans & 
Robinson for a steam engine at £3,445. 
Maidstone Council have accepted the tender of Morris, Jones & 
Co. for wiring the sanatorium at £54. 17s. 


Hackney (London) Council have placed an order with Phillips & 
Co. for a commutator grinder and accessories at £42. 10s. 


Erith Council have accepted the tender of Gunning & Sons for the 
erection of car sheds, &c., at £7,215. 


Watford District Council have accepted the tender of W. T. 
Glover & Co. for 12 months’ supply of cables. 


BUSINESS NOTICES, &c. 


Mr. Percy N. Hooper, who will resign his present position of chief 
engineer and manager of the Poplar Borough Council electricity 
works at the end of the present month, is about to become a director 
of the firm of Alexander Duckham & Co. (Ltd.), chemical and oil 
manufacturers, Phoenix Wharf, West Ferry-road, Millwall, London, 
E., who intend to make a speciality of lubricating and insulating 
oils, and will make a scientific study of oils used for these purposes. 


Veritys Limited have opened a sale depot at Carlton House, 28, 
High-street, Birmingham (Telephone No. 4,721), which will be 
under the charge of Mr. N. Edwards. Stocks of all materials, &c., 
likely to be required by trade custoiners are to be kept at this depot, 
to which communications from customers in the Midlands should 
be addressed, and not to the firm’s works at Aston. 


Messrs. J. E. Wedekind & T. Miller (trading as Charles Peacock 
& Co.), clectricians, &c., 48, Clerkenwell.road, London, E.C., have 
dissolved partnership. Debts by Mr. Miller, who continues as 
T. Miller & Co., at 66, Victoria-street, London, S.W. 


The telephone number of Mr. Н. W. Ravenshaw, A. M. Inst. C. E., 
Itutland House, Hanwell, London, W., is 125 Chiswick. 


LIQUIDATIONS, &c. 


Claims against C. A. Smith (trading as C. J. Smith), electrician, 
23, King-street, Regent street, W., and 6, Granard-road, Wands- 
worth Common, S. W., London, must be in by Nov. 7, to Mr. R. J. 
Ward, 2. Clement's Inn, London, W.C. 


Walker and Hodgetts (Ltd.) is to be wound up voluntarily. Mr. 
E. A. Radford, 86, King-street, Manchester, is liquidator. Claims 
by Nov. 30. 

A meeting will be held on Nov. 28, at Hamilton House, Victoria 
Embankment, London, E.C., to receive an account of the winding- 
up of the Metropolitan District Electric Traction Co. (Id.). 

The Edison Gower-Bell Telephone Co. of Europe (Ltd.) is to be 
wound up voluntarily. 

Appointment of Receiver.— We are informed that Mr. Alfred 
Hardy, managing director of the Sir Hiram Maxim Electrical & 
Engineering Co. (Ltd ), has been appointed receiver of the company 
on behalf of the debenture holders. 


Business for Sale.— Tenders are invited for the goodwill of 
the business of mechanical and electrical engineers carried on by 
W. & E. Sumner & Clementson (Ltd.), the leases of 140, 142 and 
144, Dale.street, Liverpool, fixtures, fittings, furniture and stock- 
in-trade, comprising electrical fittings, wires, globes, brackets and 
the machinery and plant. Further particulars are given in an 
advertisement. Tendersto Mr. J. West, 10, Cook-street, Liverpool, 
by Nov. 7, on forms obtainable from Mr. West, or from Mr. J. H. 
Glover, 60, Castle-street, Liverpool. 

Plant for Sale.—4A six-pole compound-wound dynamo of 150kw. 
(930 v., 619 amp., 145 revs.) for direct-coupling to engine is adver- 
tised for sale, owing to alteration of original scheme of driving. 
Applications to Messrs. Andrew Handyside & Co., Britannia Iron 
Works, Derby, or to Messrs. Greenwood & Batley, Leeds. Без 
also advertisement. 


А 124 B. H. p. Hornsby Akroyd oil engine and а 61kw. Crompton 
dynamo are for sale owing to supply being taken from local 
company. Applications to Engineer," Dean Wood, Newbury. 
See advertisement. | 

Premises, &c., to Let and for Sale.—A well-lighted factory is 
advertised in another column to be let. Applications to 469, 
Hornsey-road, Holloway. 


Spacious, modern and well-equipped factory premises, known as 
the Volenite Works, High-street, Alperton, are to be sold by Messrs. 
David Burnett & Co., at the Mart, London, E.C., on Nov. 22, in 
one lot. Particulars of Messrs Linklater, Addison, Brown & Jones, 
solicitors, 2, Bond-court, London, E.C., or of the auctioneers, 15, 
Nicholas-lane, Е.С. An advertisement contains further particulars. 

There are three fine shops, with basements, to let in the Strand, 
London, on a 21 years’ lease. Particulars from the secretary s 
office, Room 41, West Block, Hotel Cecil, Strand, London, W.C. 
See advertisement. E | 

Three rooms are to be let, separately or аз a whole, in a third 
floor flat in 64, Victoria-street, Westminster, S. W. See advertise- 
ment. | 
Forthcoming Books. Мг. H. J. Glaisher is about to publish 
“ X.Kays: Their Treatment in Cancer and Other Diseases, by Dr. 
R. J. Cowen. 


Catalogues, &c.— We referred last week to several sheet lists 
issued by the India Rubber, Gutta Percha & Telegraph W orks Co., 
amongst these to No. 3, dealing with patent connectors for electrical 
testing. We illustrate in Fig. 1 one of these patent connectors for 
conductors Jin. diameter and under. A similar connector 1s made 
for conductors of !in. diameter and under. The connector 1s adjust- 

; able within wide 
limits, and сап 
either connect two 
large conductors or 
a large one and a 
small one, or two 
or more small wires 
may be secured in 
. the same slide hole 
without the risk of 
one being loose. 
The slide contacts 
encircle the wires 
and give a broad 
und tight grip, en- 
suring perfect con- 
tact. With a large 
conductor in each 
slide contact other 
small wires to the 
testing apparatus 
may be hooked on to one or other of the slide spindles between the 
nut and its washer. These nuts are practically two single terminals, 
and may be employed for connecting very small wires, whieh might 
be dumaged if clamped by the slides. Fig. 2 is a patent terminal 
connector for electrical testing for electric light and power con- 
ductors of lin. diameter and under, and lig. 3 is a patent terminal 
for electrical instruments, made to order only. The slide principle, 
as above described for Fig. 1 applies also to Figs. 2 and 9. 
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A new list of direct-current motor starters is issued by Messrs. 
Johnson & Phillips, Old Charlton, Kent, and shows standard sizes 
from J B. h. p. to 50 B. H. P. All sizes are made in two standard classes, 
open and protected. We illustrate the Protected " class. For 
voltages above 300 the protected cles is recommended. The 


“ Protected " class of J.P. Motor Starter. Detached for Inspection. 
operating lever is removable, and can, if desired, be retained 
in the possession of an authorised person, thus guardirg against 
improper use. l'or mine work a “ specially protected " class is 
supplied, with air-tight cover and resistance box. These starters, 
although fitted with the usual 
no-voltage and over-load coils, 
have а special mechanism, 
whereby the starter cannot 
be operated against an over- 
load. The starters are adapt- 
able for use not only with 
shunt and compound - wound 
motors, but with series motors. 
Provision is made, with regard 
to the switch parts, for making 
the shunt in advance of the 
armature circuit and breaking Е 
the shunt circuit through a | 

non inductive resistance. For Starter Clo. ed. 
the smaller sizes of starter a porcelain type of resistance unit is 
used, and for the larger sizes an ironclad type clamped together by 
cast-iron caps is employed. In these there is an entire absence of 
solder joints, which ensures an absolutely indestructible resistance. 
This resistance is easily removable for inspection, as shown in 
the illustration, by the removal of the four nuts. The protected 
class of starter is composed entirely of non-inflammable material 
and so is fireproof. The list also contains hints which will be of 
value to those who have the working of motors under their charge. 


A new list (No. 7), describing Ferranti Class В current trans- 
formers for aunneters, power-factor indicators, relays and indicating 
wattineters, is issued by Ferranti Limited, Hollinwood, Lanes. 
These transformers are made for voltages ranging from 100 to 5,000. 


Single-phase alternating-current patent Schuler motors, type DsG, 
for heavy starting torque, are described in list No. 27, just issued 
by the Lahmever Electrical Co., 109-111, New Oxford-street, 
London, W.C. It is claimed for these motors that they are 
specially suitable for lift and crane work on single-phase circuits. 


The British Westinghouse Co. have ready circular B 1,071, treat- 
ing fully Westinghouse type S.D. direct-current motors. A number 
of these machines and their parts are illustrated, and views are 
shown where the motors are applied to driving different classes of 
machinery. 


The British Uralite Co., 50, Cannon street, London, E.C., have 
prepared a catalogue showing the various uses to which Uralite " 
ean be applied in electrical operations. The illustrations show the 
application of Uralite " to a variety of these purposes. 


sections A, B and C (List No. 1), dealing with dynamos and 
moto's for continuous current, have been issued by the Electrical 
Co., 121-125, Charing Cross-road, London, W.C. These lists con- 
tain numerous illustrations and notes on the machines, together 
with dimensions, outputs, current consumption and other essential 
particulars. 


А new and improved Blake's insulated staple for use in electric 
wiring work for low voltages (such as telephone, telegraph, annun- 
ciator and bell work), has been introduced by Mosses & Mitchell, 
of Chiswell-street, London, E.C. The staples are made with a 
standard square shoulder, and the arch of the staple is protected by 
insulated vulennised fibre, preventing the cover on the wire coming 
in contact with the metal of the staple. 


We have reccived from Messrs. David Moseley & Sons, the old- 
established indiarubber manufacturers, of Ardwick, Manchester, 
a sample of their special make of electricians’ glove, which is now 
coming into general use. We are informed that these gloves have 


been tested to over 5,000 volts in the Municipal School of Technology 
at Manchester. Owing to their special process of manufacture 
these gloves never harden, and are guaranteed to stand any climate. 
They are made of absolutely pure Para rubber, and are of extreme 
softness and flexibility. The glove is thoroughly well made, and the 
fact that Messrs. Moscley & Sons have been engaged for many years 
in the manufacture of a large varicty of rubber goods used in the 
electrical industry enables them to offer an article which may be 
relied upon to be thoroughly satisfactory in use. 


„Licht and Power."— Under this title Messrs. Drake & Gorham, 
66, Victoria-street, Westminster, London, S. W., have prepared a 
treatise on the application of electric current to every phase of 
country house and estate requirements. While the compilers of 
this instructive pamphlet have not entered fully into details, as, in 
the nature of things. the design and arrangement of each installa- 
tion has to be studied individually, the main considerations which 
are likelv to apply in most cases where such installations are to be 
carried out are given. Messrs. Drake & Gorham point out that the 
qualifications necessary in an engineer competent to lay down a 
complete country house installation are numerous and are seldom 
found combined in one man, and, on this account alone, the experi- 
ence of a firm which has for many years made this class of installa- 
tions a special study should prove of the utmost service in cases 
where plant and apparatus is to be laid down for the many classes 
of work which can now be performed by the aid of the electric 
current. In the numerous illustrations which accompany the text 
of this handsome book examples are shown of work carried out by 
the firm, and these illustrations in themselves convey an excellent 
idea of the iniscellaneous character of the orders executed. A fine 
selection of interior views is given of some of the principal country 
houses where artistic electric illumination has been provided to meet 
many exacting requirements. A summary of the works carried 
out by Messrs, Drake & Gorham includes electric driving for farm 
machinery, in the dairy, for pumping, for refrigeration and ice- 
making, for lifts, radiators and cooking apparatus, fans, bells and 
telephones, electric baths, &c., kc. Some particulars of cost which 
are supplied will make the book of additional service. Copies can 
be obtained, price 1s. 6d. 


Exports of Electrical Apparatus and Material.—Tho follow. 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from Oct. 19 to 25, with the ports 
of destination :— 

„ £162; Cape Town, £2,049; Durban, £2,154 
(including £730 telegraph material); East London, £172; Port Elizabeth, 
£39. Argentina Buenos Ayres, £577 (including £267 telegraph material); 
Rosario, £44. Australasia—Adelaide, £568; Fremantle, £70; Otago, £132; 
Perth, £77; Sydney, £1,437; Wellington, £30. Belgium —Ghent, £20. 
Brazil—Rio Grande, £210 (tclegraph material); Santos, £668. Eritish 
Guiana— Demerara, £29. Canary Islands, £6. Ceylon —Colombo, £76. 
China—Shanghai, £40. | Denmark —Copenhagen, 49 (telegraph wire). 
France —Paris, £48. Germany—Bremen, £25 (telegraph material) Gib- 
raltar, £38. Holland —Amsterdam, £47. Hong Kung, £15 (telegraph 
material. India — Bombay, £917; Calcutta, £1,707 (including £130 
telegraph material); Karachi, £29. Japan —Nagasaki, £265. Malta, £102 
(including £67 telegraph instruments).  Peru—Callao, £108 (telegraph 
material). Portugal — Lisbon, £31. Straits Settlements —Singapore, £1,088 
including £152 telegraph material). West Indies—St. Lucia, £14; Trini- 

ad, £100. Total, £13,103, against £35,353 in the corresponding week 
last year (Oct. 22 to 28). 


———————————— 


PATENT RECORD. 


— — 


The following List of Application for Patents and Specifications published 
has (сен compile l for this Journal by Messrs. MgwnunN ELLIS & PRYOR, 
Chartered Patent Agents, 70, Chancery-lune, London, IV. C. 


APPLICATIONS FOR PATENTS. 


NorE.— The undermentioncd Applicutions are not open to public inspection 
until after acceptance of Complete Specification. The names within parcnthcsis 
accompanies application, an asterisk is af. ccd. 

Unless otherwise stated, the application is made in London. 


September 16, 1904. 
20,007 A. Romain and J. D'AyavEsvivEs. Liverpool. Supports for incan- 
descent lamps.* 
20,009 A. Muinugap. Telegrapby. 
20,010 C. C. Reanart and THE HuNTEB Exvecrric CANDLE Lamp Co. 
Holder for electric lampe. 
20,019 W. J. Davy. Arc lamps. 


September 17, 1904. 
20,029 B. Н. Tuwaite. Electric propulsion of navigable vessels. 
20,070 J. Bony. Magnetised board for teaching purposes.“ 
20,099 Н. Е. AsHE. Incandescent lamps. 
20,105 E. Н. PiNcHINGand W. Н. Watton. Electrical signalling apparat 18 
for fire calls and the like.“ 


80 


THE ELECTRICIAN, OCTOBER 28, 1904. 


September 19, 1901. 
20,129 М. Н. Ѕмітн. Mechanism for utilising '' Hertzian " waves. 
20,154 J. KLINKENBERG, Glasgow. Controlling apparatus for electric 


motors.“ 
September 20, 1904. 
20,200 E.Cress. York. Apparatus for controlling and operating points 
of electric railways and tramways. 
20,219 G. HookHAM. Birmingham. Electricity metera. 
Birmingham. Sparking plugs for explosion motore. 
Birmingham. Electric bracket of tube only. 
D., ABEL (Siemens & Halske A.G., Germany) Manufacture 
of incandescent bodies for glow lampe.* 
C. E. HUNTER and W. Н. Warren. Switcb.* 
` Martin. Fireproofing electric cables. 
J. Davy. Shade holdersof electric lamps. 


F. 
September 21, 1904. 
W. Dixon. Glasgow. Electric capstans. 
F. W. HAxwanbp and R. C. Fox. Noraich. Safety device for 
electric railway s. 
29 J. YouNc. "Telephones. 
‚351 А. P. JowEs ("Long Arm" System C», U. S.). Elec! rically 
operating bulkhead doore, hatches or the like.* 
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20, 555 E. Gootptnc. Insulators. 
20,580 E. A. CaROLAN (G E. Co. U.S.). Arc lampe. 
20,581 E. A. CAROLAN (G.E. Co., U.S.). Restifyiag alternating current. 


September 22, 1904. 

20,115 J. Hear, J. Barley, H. Heap, A. RICHARDSON, R. BILLINGTON, J. 
Нлтроск, Т. S. JoxEs and Т. Brigrtay. Halifax. Hangers and 
ears for electric conductors. 

20,475 E. A. CAROLAN (G.E. Co., U.S.). Electric traneforming devices. 

20,418 R. W. JAMES (А. C. Crehore, U. S.). Telegraph systems.“ 


September 23, 1904. 

20,510 A. E. Нлскіма and J. Pycrorr. Birmingham. Electrical-pressure 
ironipg machine. 

20,525 W. H. ALLEN and L. T. ALLEN. Manchester, Ears for trolley wires. 

20,528 W. A. SNarg and L. CALVERT. Electrolytic meter. 

20,551 A. J. BouLr (Elektricitiits-Ges. Zschockelt m. b. H., Germany.). Pro- 
tectors for collectors, collector rings, &c., in electric machides.“ 

20,535 Н. D. WHIrE and J. Prrkiw, Electrical measuring and indicating 
instrumenta. 

20,556 W. J. SuYvTH. Bath for therapeutic treatment by electric and 
other forms of radiant energy. 

20,548 B.T.-H. Co. (G.E. Co., U.S.). Automatic controllera, especially 
applicable for use in electric meteriog systems. 

20,549 E. A. CaROLAN (G. E. Co., U. S.). Dynamo-electric machines. 

20,550 E. A. CAROLAN (G. E. Co., U. S.). Control of electric motors. 

20,552 B. T.-H. Co. (G. E. Co., U.S.). Dynamo-electric machines. 

20,553 E. A. CAROLAN (G. E. Co., U.S.). Vapour electric apparatus. 

20,557 G. C. Faicker. Apparatus for indicating or automatically control - 
ling or varying the flow of current. 

20,562 P. C. ре Azevgpo. Light- regulating switches for incandescent 


lamps. 
September 23, 1904. 

20,568 J. D. MacMiLLAN. Ireland. Electro-pneumatic telegraph. 

20,573 W. Н. Eccurs. Starting devices for three-phase motors, &c. 

20,585 A. A. Baooxs and О. A. Watson. Liverpool Overhead conductor 
system for electric traction. 

20,609 B. T. H. Co. (G.E. Co, U. S.). 
instruments. 

20,627 A. F. Bosdurr. Electrolytic manufacture of water-jackets casings 
and the like. (Date applied for, Feb. 10, 1904, date of application 
in Francs. )* 

20,650 F. рк Mans. Erhauster for the electrification of air cr other gare». 
(Date applied for Sept. 27, 1993, date of application in Belgium.)* 


September 26, 1804. 
20,653 К. W. Scorr. Darliogton. Invention for deadening live rail and 
indicating when said rail is alive. 
20,656 Г. АсснімАСНІЕ. Cont'nuous electric furnace for reducing metallic 
oxides or other compounds. 
20,657 J. W. Bennett. Ignition for motor car and other enzin?s. 
20,667 J. A. Romer.  Inter-communication switchboard. 


Electricity metera and measuring 


SPECIFICATIONS PUBLISHED. 


NoTE.—All specifications can be obtained at the uniform price of 8d. 


eacb. 
1903. 

15,025 BzzMAN. Machines for coding and decoding messages, 

15,457 Evaxs-Jacksox (American Electric Telephone Co.). 
electrical sigoalling apparatus. 

14,309 DurERTBE and Noper. Electric roasting oven. 

17,852 BurtoucH. Devices for operating tongues of poiats and frogs for 
electric tramways and railways. 

19,449 Tuusy. Reducing or preventing sparking at the collectora of 
dynamoe, motors and the like, (Date applied for, Oct. 16, 1902.) 

19,882 BAT. Ele:tric fuses and the like. 

20,072 Du Bots. Coin mechanism applicab'e to electricity meters. 

21,240 SurrH. Starting switch and automatic cut-out for series-wound 
electric motore, 

21,294 Ekik ARTHUR FAGERLUND and A. E. MESSER. 
machines and motora. 

21,551 QvANEY and Krpway, 

21,909 LANE and Aba us. 


Selective 


Dynamo. eleetrie 


Switches for electric light and power. 
Arc lamps, 


23,333 Moss. Magnetic separators for ores or like materials. 

24,356 Wane. Contact breakers, commutators, &c., for use on internal 
combustion engines. 

24,650 SHAw. Current-collecting devices for electric railway vehicles. 

25,153 CiBrE. Are lamps. 

25,284 RutHven-Mcrray. Support for cables. 

26,772 CARBONE. Arc lighting. 


24,800 B.T.-H. Со. (С.Е. Co., U. S.). Electric braking systems. 


COMPANIES' MEETINGS AND REPORTS. 
Monte Video Telephone Co. (Ltd.) 


The annual general meeting was held on Wednesday, Мг. Е. WiLLiAws 
Jones in the chair. 

The SECRETARY (Mr. E. M. Reiss) having read the notice convening 
the meeting and the auditors’ report, 

The CHAIRMAN said : We have double reason for congratulation to- 
day. First, that the disastrous civil war which has been waging during 
the past year in Uruguay has terminated, and second that, despite the 
revolution, continued improvement in our business in Monte Video has 
been shown. The accounts require little comment. They show a 
strengthened position, better, in fact, than at any time before, and an 
increased net profit of £1,300. "The reserve fund shows an increese of 
£5,000, now to be further іп >геаѕей by a like amount. On the credit side 
sundry debtors show an increase of £1,182, mainly uncollected camp line 
revenue, but considered good and collectible. Bills receivable and cash 
show an improvement of £3,789. The items in the profit and loss 
accounts differ but little from those of a year ago, except in regard to 
increased revenue and profit. In the appropriation of profit it will be 
seen that we are able to put aside the special reserve of £2,000 without 
encroaching upon the.dividends or reducing the amount put to general 
reserve, which is the same as la:t year (£5,000), and to carry forward 
£1,783, a slightly increased amount. I must take this opportunity of 
saying that there was never more manifest than at present the advisa- 
bility of continued preparation for a large expense in improvement in 
plant. I have recently returned from the United States, where the use of 
the telephone is greater than in any other part of the world. The perfection 
to which the telephone service has arrived in that country, and the 
number of subscribers and of communications, are worthy of note. They 
leave every other country far behind in comparison, and foreshadow what 
may be expected elsewhere. It is to the absence of legislative and muni- 
cipal restrictions and interferences, and to the use of the most up-to-date 
and perfect plant, apparatus, &., that the unparalleled success which the 
telephone in the United States met is mainly due, and we must prepare 
to act upon similar lines in order to ensure our future prosperity. Under- 
ground plant, metallic circuits, improved switchboards must come, and 
the large expenditure connected therewith must be looked forward to and 
prepared for. I now move the adoption of the report and accounts. 

Mr. J. G. LH MARCHANT seconded. 

In answer to questions, the CHAIRMAN said he would shortly leave 
for the River Plate. For some time they had had before the Government 
at Monte Video a project for laying underground plant. Recently 
arrangements had been made for electrifying the tramways in Monte 
Video, and the directors were hopeful of being able to arrive at some 
arrangement with the municipality for putting their plant under- 
ground. In that case the company would require new capital. He pre- 
sumed the issue would be by way of debentures. 

The motion was then carried unanimously, as were resolutions approv- 
ing the dividends, re-electing the retiring director (Mr. Lock), and re- 
appointing theauditors. A vote of thanks to the manager in Monte Video 
and his staff and to the chairman and directors was carried unanimously 
and the proceedings terminated. 


BATH ELECTRIC TRAMWAYS (LTD.)—At the mecting on Tuesday the 
chairman (Sir V. Caillard) moved the adoption of the directors' report, 
which stated that a small part of the company's system was opened on 
Jan. 2 with a few tramcars. Both the mileage and equipment had been 
increased from time to time during the year, until on Aug. 1 the final 
section was opened for traflic, and 40 tramcars were in use. The (гаће 
receipts from commencement of operations to Sept. 28 (39 weeks, less 
two days) amounted to £25,305. Up to 12th inst 5,349,000 passengers had 
been carried. 

BRITISH COLUMBIA ELECTRIC RAILWAY COMPANY.-—The report for 
year ended June 30 states that the business has continued to grow 
largely in all departments. The gross receipts show an increase over the 
preceding year of $138,415, and the net earnings an increase of $60,649. 
The net profit. after making the usual deductions, was £49,045. A 
dividend on the deferred ordinary steck of 3 per cent. (making 6 per 
cent, for the year) was declared. The number of 8 c.p. lights in use at 
June 30 was 112,911, an increase of 19,812 on the year. The number 
of passengers carried was S. 869, 186, an increase of 1,505,197. A number 
of additional contracts for sale of power were made during the year. 
Since Dec. 19, 1903, the city of Vancouver street lighting has been carried 
out by means of power delivered from Trout Lake power station, and a 
contract entered into to supply the city of New Westminster with current 
for street lighting for a term of years, The negotiations for the purchase 
of the Vancouver Gas Co. have been successfully carried through, and 
the piice of electricity has been lowered since the purchase. 

DRAKE AND GORHAM (LTD )- The third annual report of the directors 
(for the year to June 30 last) states that, after payment of all charges, 
including bonuses due to staff, there is a net profit of £8,648. 19s. 9d., 
which, with £2,573. 48. 7d. brought forward, makes £11,222. 4s, 4d. A 
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dividend of 6 per cent. will require £7,500, £2,000 is placed to reserve 
and £1,722. 4s. 4d. carried forward. The reserve now amounted to 
£9,000. А contract has been obtained for a central generating station at 
Church Stretton, for the supply of about 3,000 lights, the plant and build- 
ings of which have been designed by the company's staff and will shortly 
be available for use. A smaller station for the public lighting of Uphall 
and Broxburn is also being erected by the Scotch branch. A large private 
installation at Brancepeth Castle, for Viscount Boyne (1,150 lights), has 
beenc ompleted by the Manchester branch during the year with very 
satisfactory results, and the company have in hand the lighting of Gordon 
Castle and Goodwood for the Duke of Richmond and Gordon and other 
important contracts. 

ELECTROLYTIC ALEALI CO. (LTD.)—The chairman (Mr. C. C. Connor) 
presiding at the meeting last week, attributed the smallness of the profit 
on the past year's working to the general dulness of trade and the very 
low price of bleach during the year. They had had 12 solid months of 
the lowest prices for bleaching powder known for a great many years, 
but, so far from the result being an unsatisfactory one from a working 
point of view, he thought they had done very well, having allowed for 
depreciation, and even showed a small profit. The productive power of 
the plant had been increased, with the beneficial result that they had 
been able to produce bleaching powder at less cost than a year аро. Mr. 
W. B. Longsdon moved that the meeting be adjourned, that a committee 
be formed to inquire into the position of the company, and that new 
directors and auditors be appointed. The chairman said the board would 
certainly not object to the amendment, though they had the voting power 
to do so if they desired ; but were willing to have investigation, as they 
were convinced it would show that there was no foundation for any alle- 
gations of mismanagement. He warned the meeting that when the 
investigation was closed he would exercise all his power as one of the 
largest shareholders to prevent publication of any details that would 
injure thecompany. The amendment was then agreed tons far as the report 
to a committee wasconcerned, and the meeting stands adjourned to Nov. 24. 


WESTERN TELEGRAPH CO. (LTD.)—The report of the directors for 
the half-year ended June 30 states that the revenue amounted to 
£241,981. 78. ld., and working expenses to £99,547. 12s. Rd. After pro- 
viding £13,868. 7s. 2d. for interest and sinking fund and £5,803. 68. for 
income tax, there remains £122,672. 1s. 3d., added to £4,939. 14s. 5d. 
brought forward, making £127,611. 15s. nd. The revenue includes 
£17,114. 11s. 5d. dividends upon the company's investments in other tele- 
graph companies and £7,322. 1s. 1d. interest on reserve fund investments. 
A quarterly interim dividend, absorbing £31,189. 10s., has been paid, 
£22,000 transferred to general reserve and £18,000 to maintenance ships' 
reserve. Thedirectors now recommend a final dividend of 3s. per share, 
making 6 per cent. for the year, and the payment of а bonus of Эз. per 
share, both tax free, which together amount to £51,082. 10s., leaving 
£4,439. 15s. 8d. to be carried forward. 

The register of transfers will be closed from Oct. 25 to Nov. 2 inclusive. 


CITY NOTES. 


MEMORANDA (Oct. 27).— Bank rate 3 per cent. (since April 21, 1904). 
Price of silver 26! 5d. per oz. Consols 878 —87i for money, 873 —87j for 
account; 24 per cent. annuities 87—871. Consols Pay Day, Nov. 4; 
Stocks and Shares Continuation Days, Nov. 9 and 28; Ticket Days, 
Nov. 10 and 29; Pay Day, Nov. 11; Mining Share Carry-over Days, 
Nov. 8 and 25. 


BURY, ROCHDALE & OLDHAM TRAMWAYS CO.—This company is to 
be wound up voluntarily in consequence of the acquisition of the under- 
taking by the local authorities. 

BRUNNER, MOND & CO. (LTD.). An interim dividend of 30 per cent. 
(the same as last year) for the half-year ended Sept. 30 is recommended. 

COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.) — There has been 
issued to this company's stock and shareholders this week £150,000 
4% per cent. second debenture stock at par, the balance of £400,000 of 
this stock, which ranks immediately after the issued £400,000 debenture 
stock and is redeemable at 105 per cent. in the event of the voluntary 
liquidation of the company or at any time after May 1, 1923, by six 
months’ notice. 

Letters of allotment and regret in respect of the above issue have been 
posted. 

MARCONIS WIRELESS TELEGRAPH CO. (LTD.)—Notice is given that 
the directors have conditionally allotted to the shareholders, in propor- 
tion to their holdings, 30,000 £1 shares at the rate of one new share for 
every seven ehares held at Oct. 24, 1004, at £1 per share. Holders of less 
than seven shares will not be entitled to participate in this pro rata 
allotment, and shareholders holding upwards of seven shares will only be 
entitled to one new share for cach complete seven shares held. This 
notice does not apply to shares converted subsequent to Oct. 24, 1904. 
The shares now offered are payable as follows: 10s. per share on accept- 
ance of allotment not later than Nov. 9, 1904, and the balance of 10s. per 
share on or before Nov. 30, 1904. 

ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)—The quantity 
of electricity sold during the quarter ended Michaelmas is returned at 
1,238,880 units, estimated to produce 410, 873, against 1,277,469 units, 
which produced £20,652 for the corresponding period of last year. 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee have 
appointed Nov. 10 a special settling day in a further issue of £100,000 
43 per cent. first mortgage debenture stock of Callender's Cable È Construe- 
tion Со. (Ltd.), and have ordered the same to be quoted in the official list. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS, 


Week 3 Ine, | AGGREGATE. 
Line. ended or P.. 
(a) jNo. of] Amount | Ino. ог 
| | weeks. ' Deo. (a) 
£ | 8 | ғ E 
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Airdrie —— ss » 14 203 | i | t6 7,249 J 
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U n 17 86 ; ‘se 
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Bexley District Council...... "T sia А | sas . 
Birkenhead ооо „ $8 1.002 + 78 E Чү: 
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Blackburn Corporation..... ae cok 560 | + 45 € 29,261 + 2,911 
one кр ol € гр — sase s 20 998 i T 92 16 1907 H p 
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Blackp'l,St.Anne’s&Lytham „ 0 26 | - 251 20,269 + 1,184 
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e ds Corporation........ NE 2З 5,460 ‚+ 290, x9 178,498 + 10,698 
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Sund Cor] „ 13 1,235 + 110 99 39.023 |+ 613 
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An i І ДАЈ F eee aoe een обр 
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V d 14 A Di at | 
JJ es, 8é 
(a) These comparisons are with the corresponding period last year. 


* Partly electrical, f Minus 8 days { Minus? days. 8 Plue2days. J Plus 8 days. 
2 Fortnight, 
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Ir proof were wanting of the superiority of electricity 
over gas for street lighting, then no better could be found 
than in the report which has been compiled by Mr. S. L. 
PEARCE, chief electrical engineer to the City of Manchester. 
It is shown that, for a degree of illumination equivalent to 
1,000 c.p. lasting 4,000 hours, the cost of “intensified ” 
gas lighting, calculated on a basis of 1:084. per 1,000 c.p.- 
hours, which includes 10 per cent. for depreciation, is £18. 
Under the same conditions, and including carbons, re-trimming 
and 10 per cent. depreciation, with electrical energy at 0:954. 
per unit, the cost of electric lighting works out at only 
£19. 123. 6d. From actual measurements taken Mr. PEARCE 
finds that the cost per mean candle-foot per hour for the arc 
lamps is 0:28d., whereas that for intensified gas lamps is 0°395d. 
Now, these tests can in no sense be regarded as mere labora- 
tory experiments, since they were carried out under ordinary 
working conditions, by practical engineers, and with an instru- 
ment the accuracy of which is beyond doubt. They are not 
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the result of the cogitations of untrained persons who juggle 
with imaginary statistics and finally evolve a comparison 
which is striking only by reason of its grotesqueness. Many 
such comparisons have, of late, emanated from those interested 
in the gas industry, but they have lacked the hall-mark of 


authenticity and have, therefore, been very properly ignored. 


Ir is not to be denied that Mr. PEARCE'S figures are due, in 
large measure, to the low cost of electrical energy (0:95d. per 
unit) and to the employment of arc lamps which do not require 
re-trimming or any other attention for many hours. At the 
same time it must be remembered that the price of gas in 
Manchester is also very low, and that the improved systems of 
gas lighting are claimed to be very economical as regards 
maintenance and labour. We would suggest that the report, 
which is reprinted in another column, should be supplemented 
by another comparing the costs of Nernst and incandescent 
electric lighting with incandescent gas and ordinary flat flame 


lighting respectively for interiors. 
— — 


Mr. G. W. O. HowE, on another page of this week's paper, 
shows, by a concrete example, how great may be the difference 
between the theoretical short-circuit current, upon which the 
Heyland diagram is based, and the short-circuit current as 
actually determined by a test. The author suggests that 
the theoretical short-circuit current corresponding to the 
working voltage of the motor be obtained by extrapolation, 
preferably graphically. To this end he determines experi- 
mentally the two short-circuit currents for two low pressures 
and connects the two corresponding points by a straight line, 
which then represents the short-circuit curve, assuming no 
saturation in the motor iron to take place. But the points 
themselves cannot be determined to a high degree of accuracy, 
on account of observation errors and so on, and the connecting 
line,therefore, may deviate to some extent from the correct locus. 
It would seem advisable for this reason to determine a third 
point, which would not only act as a check on the two other 
points, but would also indicate at once if one or the other of 


the points determined should happen to lie in the curve. 
— — 


SoME Papers of interest on the subject of wireless telegraphy 
were read at the International Electrical Congress at the 
St. Louis Exhibition. One, which appeared in our last issue, 
was а résumé by Prof. NicHois of past achievements in the 
way of linking into a continuous spectrum ultra-violet, visible, 


ultra-red and Hertzian waves and contained a forecast of the 
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direction of future progress and suggestions for workers in this 
interesting field. We publish two other Papere this week. 
That by Dr. K. E. GUTHE, constitutes an excellent summary of 
present-day knowledge of the properties of the eoherer, and 
offers to explain these properties by a comprehensive scheme 
built up of minor hypotheses. Briefly, the scheme submitted 
describes how electrostatic attractions between neighbouring 
particles in a filings coherer will draw them together till the 
dielectric film between them is squeezed sufficiently thin to be 
ionised by the feeble voltages concerned, and will finally bring 
the opposed metallic surfaces within the range of their mutual 
molecular forces, The supposition of electrostatic attractions 
which finally make cohesion between the particles possible is 
in essence due to Sir OLIVER LODGE ; the intermediate stage 
in which ions may cross the thinned dielectric is due to 
Dr. GuTHE. Together these hypotheses give a very plausible 
account of many of the complex phenomena of the coherer. 
But the old riddle, that decoherence can be produced by 
warming but not by cooling, is still not satisfactorily explained. 


— 


Dr. LEE DE FOREST 's Paper is on the subject of electro- 
lytic detectors. He draws a vivid picture of the minute 
actions occurring during the operation of these receivers and 
analyses them admirably. The experiments he describes go 
far to clear away the obscurity which has shrouded the 
internal actions of the instrument. For example, the difficulty 
that the same disposition of very close electrodes in an elec- 
trolyte sometimes functions as a decoherer sometimes as a 
** coherer " seems now removed. In the former case, filamental 
bridges formed between the electrodes by electrolytic deposi- 
tion are broken by the oscillations received; in the latter 
case, bridges not quite completed become gas covered, but are 
cleared of their gas by the waves, with consequent reduction 
of the resistance between the electrodes. Exactly why and 
how the gas is removed from the filaments by minute 
oecillatory currents remains, however, a mystery. 

Mr. H. ENGLAND, President of the Association of Tramway 
and Light Railway Officials, is quite right in calling attention 
once more to the mistake of having three distinct associations 
of tramway officials. There can be no doubt that a powerful 
association representative of tramway and light railway 
interests should be an essential to the proper development of 
electric tramway enterprise in this country ; and it is equally 
evident to those in tramway circles that no one of the three 
existing tramway associations provides what is required. The 
proceedings of the Association which are now being concluded 
at Wakefield resemble to some extent the nervous and self- 
conscious efforts of a private debating society. For instance, 
the Press is invited to attend the meetings, but is not encouraged 
to report them fully; difficulties have been placed in the way 
of our representative obtaining copies of the Papers, and he 
has been requested to omit the names of the subsequent speakers 
should he report the discussions. This peculiar attitude towards 
the Press generally, and the technical Press in particular, may, 
however, be due only to the Association's diffidence as to the 
quality of the fare to be placed before the meeeting, for certainly 
the proceedings yesterday disclosed nothing of great value. 


place yesterday. | 
appeared in our issue for August 19th, and we hope to publish 
an illustrated description in our next issue. 


The Municipal Tramways Association, on the other hand, has 
occasionally been the means of collecting some useful statistical 
data with regard to the working of tramways, but the Associa- 
tion is rather a society of tramway managers than of engineers, 
and the engineering element is, therefore, much neglected. The 
third association is the Tramways and Light Railways Associa- 
tion, and this is the association which should form the nucleus 
of the much-needed organisation to which we have referred. 
Its members, however, take little interest in its doings, good 
Papers are few and far between, and the attendance at the 
meetings is miserably poor. Possibly an amalgamation .of 
the three Associations would benefit all of them. The diffi- 
culty is, as Mr. FELL put it in a recent speech, to induce the 
municipal lamb to lie down with the company lion—or was 


it the municipal lion and the company lamb! 


9 EE OE —— ———————— 


Crystal Palace Old Students’ Society.—A smoking concert 


will take place at the Caxton Hall, Caxton-street, Westminster, 


on Tuesday next, November 8th. 

Wakefield and District Light Railways.—The formal 
inauguration of Wakefield and District Light Railways took 
A few general notes upon the scheme 


Personal.— Mr. E. G. Coker, M. A., D. Sc., of McGill University, 


Montreal, has been appointed professor of mechanical engineer- 
ing and applied mathematics at the City and Guilds of London 
Technical College, Leonard-street, Finsbury, in succession to 
Prof. W. E. Dalby, who, as already announced, has been 
appointed professor of mechanieal engineering at the Central 
Technical College, Exhibition-road, South Kensington. 


It is announced that Mme. Curie has been officially 


appointed assistant-professor to her husband at the Paris Faculty 


of Science. 
Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 

Cayenne—Pinheiros ........ Aug. 18, 1902 .. — 

i-Issa (Yemen)—Camaran Oct. 22,1902 .. — 

Tarifa—Taugier ............ Jan. 18, 1904 — 

Cayenne —Paramaribo ...... July 18, 1904 — 

Cap Haitien—Mole St. Nicholas Aug. 20, 1904 — 
Cap Haitien—Puerto Plata .. Sept. 26, 1904 Oct. 30, 1904 

Trinidad — Demerara ........ Oct. 11, 1904 — 

Bolama—Bissao ............ Oct. 13, 1904 — 

Jupiter Julets (Florida)—Nas- 
sau (Bahamas)............ Oct. 20, 1904 .. — 
Rhodes — Sitia Nov. 1, 1904 . — 


Students Section of the Institution of Electrical Engineers.— 
The opening meeting of the Students’ Section of the Institu- 
tion of Electrical Engineers will be held on Wednesday, 
November 16th, at 92, Victoria-street, S.W., when Mr. James 
Swinburne will deliver an address. The following Papers 
have been arranged for: — November 30th, Motor Con- 
trolling Switch Gear,“ by L. J. Pumphrey; December 7th, 
“The Gordon Electric Light Installation at Paddington, 
1884-1904," by M. С. Tweedie; January 18th (1905), ‘ Notes 
on the Construction and Maintenance of Large Telephone 
Exchange Equipment,” by A. L. Stanton. 


Eastern European Submarine Telegraph Cables.— Rumours 
and reports have been in circulation for some time past con- 
cerning the negotiations between a German telegraph company 
and the Turkish Government. The East European Telegrap 
Co. of Berlin—the company in question—is desirous of 
laying a cable between Constanza and Constantinople. The 
position taken up by the Eastern Telegraph Co. is, we under- 
stand, that the Turkish Government has granted a concession 
to the East European Company without regard to the treaty 
rights of the Eastern Telegraph Co. The latter company has 
taken the matter up with the Turkish Government. 

Opening of the Stoke Electricity Works.—The electricity 
works which have been erected by the Stoke-upon-Trent 
Corporation were opened on Monday. The scheme, for 
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a combined electric lighting and refuse destructor, was 
sanctioned in 1898, the responsible officials for the designs 
being Mr. P. J. S. Tiddemann (borough electrical engineer) and 
Mr. A. Burton (borough surveyor) respectively. The system of 
electrical supply is the three-wire continuous-current at 240 
and 480 volts. The power station contains two Lancashire 
boilers, having a total evaporative capacity of 10,0001Ь. per 
hour. These supply steam to two Willans three-crank engines 
direct-coupled to Dick, Kerr multipolar dynamos, with an 
aggregate capacity of 300kw. About 6 miles of cable have 
been Said, solid in wood troughing, the distribution being 
Callender three single cables, and the feeders Callender con- 
centric vulcanised bitumen cables. There is a battery of 240 
Tudor cells in the generating station, the capacity being 350 
ampere-hours. There is also a Mavor & Coulson balancer 
and the two boosters. The refuse destructor is of the Meldrum 
type. The total capital expenditure up to date amounts to 
£30,640. 

University of Birmingham Engineering Society.—In the 
course of his presidential address, delivered before this Society 
on Thursday last week, Prof. Thomas Turner said that the 
price of aluminium in 1856 was about £20 per pound Troy, 
and now it was only £120 per ton. Its manufacture by means 
of electricity was abandoned in the early days owing to the 
high cost of electrical energy and resort was made to the 

ium process. Now, however, in the days of cheap elec- 
trical energy, the manufacture of aluminium was carried on 
almost exclusively by electrical reduction. The amount of 
aluminium produced annually by the whole world, was 
about 10,000 tons, for more than half of which America was 
responsible. In 1890 only 40 tons were produced, and the 
price was £1,000 per ton. Bulk for bulk, aluminium was now 
as cheap as copper and cheaper than tin, and it would, there- 
fore, seem that there was every prospect of considerable 
extension in the industry which produced it. The president 
then described its manufacture, and expressed the opinion 
that it could never be as cheap as iron and other metals 
requiring less heat for their production. A reference to the 
various aluminium alloys brought the address to a close. 

The Junior Institution of Electrical Engineers —The annual 

eneral meeting of this institution was held recently at the 
estminster Palace Hotel, when the council’s report, balance- 
sheet, &c., were presented. (Good progress was recorded, the 
membership having risen to nearly 800 and the assets to close 
on £1,000. Mr. Samuel Cutler, jun., M.I.M.E., was re-elected 
chairman. During the evening two of the past chairmen, Mr. 
W. J. Tennant and Mr. Percival Marshall, gave an extremely 
interesting account, illustrated by lantern slides, of their visit 
to the United States and the St. Louis Exhibition. On 
Saturday, October 22nd, the members paid a visit to Messrs. 
Stuart’s Granolithic Stone Works at Millwall Dock. Electric 
power is used for the crushers and grinders, current being 
obtained from the public supply. There is also an electric 
elevated transporter running on a rail for conveying finished 
blocks between different parts of the works. Another visit 
took place on the following Saturday afternoon, when an 
inspection was made of the National Physical Laboratory at 
Bushey House, Teddington. The opening meeting of the new 
session is to take place on November 18th, when Mr. W. H. 
Lindley, M.Inst.C.E., F.G.S., of Frankfort-on-Maine, is to 
deliver the Presidential Address, his subject being “ Municipal 
Engineering on the Continent.” 

Opening of the New York Subway.—The first section of the 
New York subway system, of which a technical description 
was begun in The Electrician of October 21st, p. 10, was opened 
at two o'clock on Thursday afternoon, the 27th ult., when the 
Mayor, Mr. McClellan, started the first public train. Bells 
began ringing at the same time, guns boomed and the steam- 
boats on the rivers blew their sirens. Travelling on the system 
was free to everyone on this day, and this 1 is reported 
to have been made use of by some 350,000 people. Although 
the cars were crowded to their utmost limits, the service was 
quite inadequate to deal with all the would-be passengers. A 
number of lady passengers had to be removed in a fainting 
condition. The fare for any distance is 5 cents (24d.), and 


the service includes some express trains running at about 40 | 


miles an hour. It is stated that within the four years of con- 
struction 1,700,300 cubic yds. of earth have been excavated, 
921,182 cubic yds. of hard rock have been blasted and removed, 
368,606 cubic yds. of rock have been tunnelled and nearly 
150,000 tons of steel and iron have been employed in the 
tunnel construction. Fifteen miles of sewers have been taken 
up and relaid at the side of the eubway, besides miles upon 
miles of gas and water mains and electric cables. According 
to the New York correspondent of the Daily Telegraph, about 
90 workers were killed during construction and some 200 were 
more or less disabled. The first accident since the opening 
happened last Monday to an electrician, who was killed by a 
train while installing signals. 


Wireless Telegraph Notes.—It is stated that an attempt 
made by the Indian Government to establish wireless tele- 
graphic communication in Burmah between Diamond Island 
and Amherst, a distance of 212 miles, across the Irrawaddy 
Delta and the Gulf of Martaban, was not altogether successful 
owing to atmospheric disturbances. We understand that the 
experiments were carriel out with the view of establishing 
communication subsequently with the Andaman Islands. 

We are informed that the De Forest Company is introducing 
a “ship localiser," designed to indicate to a captain the dis- 
tance of his ship from a danger point and point out to him the 
direction of the rock or shoal. Part of the wireless equipment 
on board ship will be used both for the localiser and the 
wireless telegraph apparatus. It is announced that 52 auto- 
matic wireless stations will be erected on the principal danger 
points from the source of the St. Lawrence river through all 
of the five Great Lakes. The sending distance of these auto- 
matic stations will be limited to about 6 miles. They will 
not work constantly, but will be set in operation by watchers 
on duty for the purpose upon the approach of storms or fogs. 
Each station wil have an individuality in a letter call—for 
example, the White Fish Point station will send out, repeating 
over and over again, W Е P." The ship receives a 
weak signal on the extreme edge of the 6-mile radius, 
and the signal grows stronger as the ship approaches 
the source of the wireless waves. The instrument by which 
the captain may determine his direction from the danger 
point consists of a long flat screen turning on a pivot. The 
signals are heard most distinctly when the hands of the screen 
are pointed exactly towards the source of the automatic 
wireless signal, and its «direction can thus be estimated. 


Patent Law.—bBefore the Civil and Mechanical Engineers’ 
Society last evening Mr. C. T. A. Hanssen delivered his Pre- 
sidential address, the subject chosen being “ Тһе Effect of 
Patent Law on Modern Civilisation.” The address throughout 
was a strong plea for the better protection and remuneration 
of the inventor.  Vast benefits had been derived by this 
country from the work of inventors, but the inventors them- 
selves had shared to but a small degree in this pros- 
perity. For instance, James Watt would have received 
practically no return at all unless his patent had been extended 
over 31 years, yet landowners along the routes of many railways 
have had the value of their property increased enormously. 
The whole tendency of the law seemed to be to consider the 
patentee as an uides ble person who was plundering the 
community by means of his patent. It would be to the advan- 
tage of all classes, said Mr. Hanssen, if such views could be 
changed, and the law so amended as to encourage invention 
by making patents sufficiently safe as investments and of 
sufficiently long duration to repay the heavy expenditure 
generally incurred in developing a new invention and in 
bringing it before the public. A patent, he thought, should be 
given approximately the same validity as an act of Parliament, 
but at a very much lower cost, and it should be possible to 
prolong its life under proper conditions dependent on 
the capital spent in «developing it. Further, if patents, 
instead of being issued at a uniform rate of taxation, were taxed 
according to the income derived from the monopoly, a very 
considerable revenue might be obtained from successful patents, 
whilst the charges for undeveloped inventions might be cor- 
respondingly lowered. Мг. Hanssen's suggestions are novel 
and interesting. 
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Power Used by Brakes.—In a recent issue of the Street 
Railway Journal of New York there appeared an article setting 


forth the results of tests carried out for the purpose of deter- 
mining the power required for operating brakes on electric 
cars in commercial service. These tests were made by Mr. 


H. M. Wheeler, instructor in the Lewis Institute, Chicago, and 
formerly ın charge of tests in the engineering deparment of 


the Chicago Union Traction Co. The car upon which the air- 


brake tests were made was a double-truck city car, equipped 


with four G.E.-70 motors, and weighing, approximately, 25 tons. 
The air brakes were supplied with the latest type of Christen- 
sen motor-driven compressor, To measure the amount of elec- 
trical energy supplied to the compressor motor an ammeter 
and voltmeter were connected in the motor circuit. The time 
the motor operated in seconds was measured by a stop watch, 
and the two tests may be summed up as follows :— 


Test No. 1. Test No. 2. 

Round trip, miles ................ DL. DP 11:88 
Running time, minutes................ 9292 85 
Number of stops 130 107 
Stops per mile ................... "n ll.. ˙ 9 
Total time pumping .................. 18, 22". Sous 26' 30" 
Per cent. of time pumping ............ 20, “aeons 31 
Total kilowatt-hours at car ............ 0:5293  ...... 0:7584 
Total kilowatt-hours at power house. 06229  ...... 0:9034 
Number of times pump operated ...... ОТ“ saner 33 
Average voltage at саг ................ AGT < ud 461 
Average voltage at power station ...... 550 550 
Kilowatts at car during pumping F 1:72 
Kilowatts at power house during pumping 2:03 ...... 2:05 
Aver. kw.-hours at car for each pumping 0:0196  ...... 0:023 
Aver. kw.-hours for each pumping at 

power house ...................... 0:0231  ...... 0:0274 
Average amperes during pumping ...... 3*0. us 3-70 
Average time for each pumping, seconds Al. згу 48 
Kilowatt-hours per car-mile for braking.. 0:0525  ...... 0:076 
Kilowatt-hours percar-hour for braking. 0:406 ...... 0:637 


The automatic governors started to pump at 451}. gauge pres- 
sure and cut out at 60lb. A glance over the test sheet shows 
that the pump operated from a maximum of 57 seconds to a 
minimum of 30 seconds each time, the average being 41, as 
given in the summary. The number of stops to each time of 
pumping was from 10 to three ; in the majority of cases it ran 
four, five and six stops. The car was comparatively new in 
service, having been in operation 24 days. From the number 
of stops per mile it will be seen the test was made in city 
service on crowded streets. Calculating on a basis of kilowatt- 
hours per stop, test No. 1 required 0°00478kw.-hour, and test 
No. 2, 0:0084kw.-hour per stop. A test of a double-truck 
391-ton car in suburban service, with two-motor equipment and 
a new type of electric brake, was made about the same time. 
The brake was of a type taking electrical energy from the 
storage battery of the car, which was charged from the trolley. 


Oscillographic Observations on the Melting of Fuses.—In 
a recent issue of the  Zlektrofechuische Zeitschrift, Mr. E. 
Oelschlüger records a series of interesting experiments relating 
to the melting of fuses, carried out with the aid of an oscillo- 
graph. The tests described related to a standard 20-ampere 
fuse of the Siemens-Schuckertwerke ty pe, capable of carrying 
continuously 25 amperes, but fusing within two minutes when 
loaded with 40 amperes. When cold, the resistance of the 
silver wire was 0:0054 ohm, and this resistance increased to 
0:017 ohm just before fusion took place at 1,000 €. Current 
for carrying out the experiments was furnished at 110 volts 
from a 1,000kw. generating plant. The leads from tnis plant to 
the place where the fuse was tested consisted of two single-core 
cables, each of a length of about 330ft., and a copper section 
of 1,000 sq. mm. (1:55 sq. in.). Although the combined 
resistance of these two cables (0:003 ohm) was small com- 
pared with the resistance of the fuse, it was found that their 
self-induction affected the results materially, only allowing 
the current through the fuse to increase gradually on being 
switched on, augmenting the disruption voltage at the fuse 
and cutting down the maximum current which ought to have 
flowed according to Ohm's law. With a resistance of 0:6 ohm 
and a sclf-induction of 2:5 henrys in the circuit, in addition to 
the resistance and self-induction of the cables themselves, the 
current rose from nothing to 180 amperes within 0:11 second. 
Shortly before 0:12 second the fuse began to melt and the 


current quickly diminished, being totally interrupted 0:135 
second after closing the switch. Other experiments were 
then carried out in which both resistance and self. induc- 
tion were gradually diminished and numerous observations 
made in the corresponding conditions. The general charac- 
ter of the phenomenon of fusion remained the same, although, 
of course, the rush of current increased successively and 
the time taken by the fuse to melt diminished accordingly. 
With neither resistance nor self-induction connected in the 
fuse circuit, the current rose from nothing to 850 amperes 
in 0:005 second, remained at this value until 0.0052 second, 
and reached zero again after‘a lapse of time of 0:00535 second, 
reckoned from the time of switching on. It is interesting to 
note that at the time of fusing, the voltage across the ter- 
minals of the fuse rose for an instant to 800 volts, but apres 
again as suddenly as it had risen. The heat required to blow 
the fuse was calculated to be equivalent to 30 to 40 watt- 
seconds, being nearly independent of the current. Of this 
heat, about 5:8 gramme-calories were required to raise the 
temperature of the wire to 1,000°C., while about 1:75 gramme- 
calories were further required to melt the wire. In order to 
carry out tests, undisturbed by the resistance and self-induc- 
tion of the supply leads, short-circuit tests were conducted in 
close proximity to a 110-volt accumulator battery. In this 
case the current rose in 0:0002 second to 5,000 amperes, then 
fell rapidly to a negative value of 3,000 amperes, and finally 
reached zero. At the same time, the maximum voltage across 
the fuse at the time of melting was 420 volts. Even at the 
terminals of the battery, the voltage increased temporarily to 
350 volts. 


—— — — 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, November 4th. 
MANCHESTER STUDENTS’ SECTION: INSTITUTION OF ELECTRICAL ENGINEERS. 


7:30 p.m. Meeting at the Manchester School of Technology, 
Sackville-street. Paper to be read: ‘Electric Railways,” by 
F. O. Mills. 


MONDAY, November 7th. 

Society or CHEMICAL Inpustry: LONDON SECTION. 

$ p.n. Meeting in the Chemical Sooiety's Rooms, Burlington House, 
Piccadilly, W. Paper to be read and discussed: The Trend 
of Invention in Chemical Industry," by J. Fletcher Moulton, 
K. C., F. R. S. 

TUESDAY, November 8th. 

INSTITUTION or ELECTRICAL ENGINEERS: GrAscow Loca SECTION. 

Sp.m. Meeting at 207, Bath-street, when Mr. Robert Robertson, the 
Chairman, will deliver his Inaugural Address. 

THURSDAY, November 10th. 

INsriTUTION OF ELECTRICAL ENGINEERS. 

3 p.m. Ordinary General Meeting. Mr. Alexander Siemens, the 
President, will deliver his Inaugural Address, after which the 
premiums for the session 1903-4 will be presented. 

IxsrtTUTION or ELECTRICAL ENGIXEERS: рошах LocAL SECTION. 

S p.m. Meeting at the Royal College of Science. Mr. Mark Ruddell, 
the Chairman, will deliver his Inaugural Address. 

FRIDAY, November 11th. 

Tramways AND Ілонт RAILWAYS ASSOCIATION. 

2 p.m. Visit to the London County Council Tramways. Meet at 
Greenwich Power Station 2:10 p.m. Book from Charing Crose 
or Cannon-street to Maze Hill, Greenwich. 

ErrcrRo-HanwuoNic SOCIETY. 

s рт. Concert (Ladies! Night) at Holborn Restaurant (King's Hall). 

Mr. J. S. Raworth in the chair. 
PuysicaL SocrETY. 

У p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) "Investigation of the Varia- 
tions of Magnetic Hysteresis with Frequency," by Prof. T. R. 
Lyle; (2) “ The Determination of the Mean Spherical Candle- 
power of Incandescent and Are Lamps," by G. B. Dyke; (3) 
Exhibition of Physical Apparatus by Robert Paul. 

SATURDAY, November 12th. 

MANCHESTER STUDENTS’ Section: INSTITUTION or ELECTRICAL ENGINEERS. 

2:15 p.m. Visit to Messrs. Mather & Platt's works, Salford. 


Giascow TECHNICAL COLLEGE SCIENTIFIC SOCIETY. 
7:30 p.m. Meeting at 38, Bath-street, Glasgow. Paper to be read : 
i The Diesel Internal Combustion Engine as applied to Electrical 
Generation,” by A. J. Lawson. 
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THE SHORT-CIRCUIT CURRENT OF AN INDUCTION 
MOTOR. 


BY G. W. HOWE, M.SC., WH.SC. 


If it is desired to draw the Heyland diagram for an induc- 
tion motor which is already constructed, and on which actual 
tests can be made, it is generally considered necessary to make 
two tests—viz., a no-load and a short-circuit test. The current 
taken and the power-factor are observed for each case, and the 
two currents, being set out to an appropriate scale from the 
origin at the observed angle of lag with the vertical, give us 
two points on the semicircle, which can then be drawn. For 
motors in which the magnetic saturation is low this semicircle 
will be the correct locus for the current vectors drawn from 
the origin for any load between no-load and full load. If the 
magnetic saturation of the leakage paths be high the semi- 
circle as above determined may differ widely from the actual 
locus, as the following experiment shows. The motor was a 
10 н.р. three-phase motor by a leading Continental firm, and 
the tests with which we are here concerned consisted of a 
short-circuit test at normal frequency and variable pressure, 
the rotor being fixed by means of the brake, and a normal 
variable load test. The results of the short-circuit test are 
given in Table I. and plotted in Fig. 1. 


Table I. 

Voltage. Amperes. Watts. | Cos @ 
48-3 212. — | 508 — | 0-287 
65:0 28-4 | 940 0-294 
82:1 36:7 1,560 | 0:30 

103:8 47:7 2,710 0-32 
125:0 614 | 4,370 0-83 
147-6 78:0 | 6760 0:34 
158-6 86-6 8,260 | 0°35 
186-8 11:20 | 12430 | 0-34 


The normal voltage of the motor was 235, and it can be seen 
from Fig. 1 that the leakage paths of the motor become highly 
saturated as the pressure approaches this value, increasing the 


reluctance, and requiring, therefore, a larger current to produce 
flux corresponding to the pressure. By producing the curve 
we see that the actual short-circuit current is about 170 
amperes, which is 6:3 times the normal full-load current of 
27 amperes. 

For currents up to the normal the curve is practically a 
straight line, which, if produced to the normal pressure of 
235 volts, gives a short-circuit current of about 102 amperes, 
which is only 3:8 times the normal current or 0°6 of the actual 
short-cireuit current. It is this value, however, which must be 
used to construct the Heyland diagram, and not the actual 
short-circuit current, if the diagram is to give accurate results 
within the working range—i.^., from no-load up to, say, 100 
per cent. overload. This follows from the fact that the Heyland 
diagram is based on the assumption of a constant ratio 
between current and leakage field, which is true within the 
working range, and must, for the construction of the diagram, 
be assumed true throughout. Hence we must assume a straight 
line for Fig. 1, in order to obtain the circular locus. This 


conclusion is borne out by the brake test, which gave results 
as in Table II. and Fig. 2. 

In Fig. 3 these results are plotted, and two semicircles 
are drawn, the larger for the actual short-circuit current of 
170 amperes and the smaller for the imaginary current of 102 
amperes. The figure conclusively proves the correctness of 
the above argument. We see, then, that it is not necessary or 
desirable to make a short-circuit test at the normal voltage, an 
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experiment which is objectionable at all times, on account of 
the excessive rotor and stator heating. Two points taken at 
low pressures are all that is required to determine the short- 
circuit current for the diagram. 


Table II. 

Output. н.р.) Current. | Cos ¢. Output. nr. Current, Cos G. 

—— € a | = oe 
0 10°8 0:18 | 11:6 31:1 0-820 
2-01 12:0 0454 џ 125 83:6 0:821 
40 14:6 0:624 18-35 86:0 0:824 
5:94 17:9 0°74 | 14:12 88:2 0:825 
1:92 21:8 0:78 | 15:08 40°2 0:821 
9-73 26:3 0:80 | 16:47 47:1 0-802 


It may be remarked that the directions of the motor E.M.F. 
and the terminal voltage have been assumed as coincident in 
plotting the circle diagram points—i.e., the currents have been 
set out at the observed angle ¢ from the vertical. Had the 


Fic. 3. 


correction of phase angle for stator copper drop been applied, 
кы ш would have been thrown further within the smaller 
circle. 

The tests having been carried out for a Continental firm, the 
horse-power is taken as equal to 736 watts or 75 kilogramme- 
metres per second. All the measurements were made with 
recently-calibrated precision instruments. 


Sunday Closing Law applied to Electric Lighting Stations. 
—]t is reported by the Western Electrician of Chicago that, as 
a result of violating a stringent Sunday-closing statute recently 
passed in Lexington, ky. (U.S.A.), the operators of the power 
plant of the electric light company were arrested, and the city 
might have been in total darkness, but the officials ordered the 
men to remain at their posts under all conditions. Needless 
to say, some modifications of the statute are advocated by 
even the most straitlaced of Sunday observers. 
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the 1}d. rate, irrespective of the fact that the fixed charges are going on 
THE LIGHTING OF STREETS IN MANCHESTER. now the whole time, whether the demand is made or not. We have at 
the present time 24 all-night lamps and 21 lamps that are switched out 
at 11 p.m. Averaging these together, I find that under the new working 


The following report on street lighting with new arc lampe 
has been presented to the chairman and members of the | 
Special Street Mains sub-committee of the Manchester Cor- | 


poration by Mr. S. L. Pearce, the chief electrical engineer. Annen 

I now have the pleasure to report that the whole of the alterations to | Dees 
the existing system of street lighting, together with certain extensions 5—4 2222 ари 
thereto as sanctioned by you in March last, have been carried out, and HH HEH — 
that important data and figures have been obtained therefrom as to costs ү иши шиш ининин: иш 


and illuminating effect, these results being embodied in the present report. ur 
It may be of interest to state briefly what has been done during the past * 
Mera iu Mime nil — 


few months. "| 77 

The six old open-type 10-ampere Crom арор lamps in front of the H — — AREEN NR 
Infirmary on Piccadilly have been replaced by nine 9-ampere enclosed AN EGA УГЕ 
Gilbert lamps. In addition, 12 6-ampere lamps of the same make have q 2 ША =» ШШ ШЕШ 
been placed on the centre poles of the tramways running from Portland- Been ЕБЕР Eu 4l — р 


street to Mosley-street. The old 16 Brockie-Pell 10-ampere open-type HNA Tt 
lamps in Albert-square have been replaced by 6-ampere Gilbert lamps to Hot pe tt — 
the same number. In St. Ann’s-square, the old six Brockie-Pell lamps Ht St I 


have been replaced by new Gilbert lamps, and two more have been added, ТЕ ГЕТЕ ТЕЕ 
one on either aide of the centre of the square. These latter took the place , HEP — — . ———— 
of the gas lamps that were taken down. We have, therefore, in all now : этш ш FEET 

45 lamps, and so far the new о: {уре 2 edd has given great satis- В gh onion: p Deer tion of Lamp: 9 Are Lamp, 9 amps. Height: 
faction, burning with a clear and very steady light for at least 120 hours | n stance between uminating Maximum 
without re-carboning, trimming or any attention. The current consump. | ener le ишш к Мыш zi С ee taken) ; шш ы 
tion is, as stated by the makers, 600 watts, or six amperes at 100 


volts, equivalent to seven-tenths of a unit per 1,000-c.p.-hours. А 


— — 


Under the superintendence of Mr. Ratcliff, the head of the | ö»! 
testing department at the Polygon, an extensive system of —— —2 
comparative tests have been made between (1' the new arc „ 22222 
lighting, (2) the intensified gas system, and (3) the ordinary 2 
incandescent gas lamps, on a rtable street photometer, on А NS . ОТД 

а i К, я n 
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authorities, The results of these tests are shown in the form 
of curves appended to this report. The readings were all 
taken at a height of about 4ft. біп. from the ground, this being 
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the most regular height for measurements of this class. The i 7 ч 7 

results are expressed in the usual illumination units—viz., — МУ 20 — tte NS, ZEB 
* Candle-feet," or, in other words, the particular illuminating [7 TNZ р HH oh 
effect at any point is expressed in terms of the equivalent FY DE Е СЦ TTT А] poe 


number of candles at a distance of lft. away from that point. 
Ordinary street lighting illumination varies from 0:03 to 


1-5 candle-ft. Anything over 1 candle-ft. is very good, and over Thin Line Curce.—Scott Snell Intensified Gas Lamp at the corner of Parker-street and 
l5 candle-ft. exceptionally good. Lines are shown giving the George-street. Height of Lamp: lift. Maximum Illuminating Effect in Candle Feet 2'5. 
mean illuminating «fect, and also approximate curves for the jp. intensified Gas, 3 burners, Height. liit din, Distance between Lamps: Saft, Sin 
candle-power given from the different lights. The curves show Illuminating Effect: Maximum $31, Minimum 0°76. Candle Feet: Mean 1°48. 


clearly the effect from lamp-pole to lamp-pole. The maximum All readings taken 4ft. 6in. above the ground. 
candle-powers observed were as follows :—Piccadilly, 9-ampere Fig. 1. — COMPARATIVE CURVES оғ ILLUMINATION. Авс LIGHTING VERSUS 
arcs, 1,152 c.p. ; Albert-square, 6-ampere arcs, 850 c.p. ; Piccadilly, Gas LIGHTING. 


6-ampere arcs, 753 c.p.; Sackville-street, intensified gas (three 
burners), 525 c.p. ; All Saints' Я incandescent gas, 312 c.p.; Parker- 
street, Scott Snell " gas (one burner), 291 c.p. ; Cheetham Hill. TTITIT] ILL 
road, incandescent gas, 147 c.p. SIe 8522555577! 

Fig. 1 shows the curves of illumination for the 9- ampere ares [ 
on Piccadilly and the intensified gas lamps round the Technical 
School, which are to a great extent self-explanatory. With the 
arc lamps the light was so intense within a distance of 10ft. of the 
poles that the readings were off the scale of the instrument, and 
the curves had therefore to be calculated beyond a certain point 
with the help of the results from the 6-ampere lamps. 

Fig. 2 shows the curves of illumination for the 6-ampere arcs in 
Albert-square and the incandescent gas lamps at АП Saints’. It is 
interesting to compare the former with the intensified ” lighting 


round the Technical School, the lamp-posts being approximately * pg pli gu 
the same distance apart, the mean illuminating effect in the case Т КЕШЕШ 


of the arc lamps being 2:03 candle-ft., as against 1:48 for the $ Fit ir FEET 

intensified gas. It will further be observed that the lowest 10 
i inati i 1: - Positi Albert Description of Lamp: Gilbert Arc Lam am vo 

mean illuminating effect is for the arcs 1:08 candle-ft. and ов m Square. р oa Соар: n ting mp M (Candle-teet) : 


for gas 0:76. Allowing even for the difference in he candle. Height: ce between 
powers of the respective lamps, this is an int resting Maximum 2 8. Minimum 1-08 ; Mean 2°08, 
result, as it disposes of the statement that the electric 
arcs in Manchester do not diffuse their light so well as 
the gas. 
Fir 3 shows the curves for the certre-pole arcs in 
Piccadilly and incandescent gas in Cheetham Hill-road. [4 | ' | 
The lamp-poles in the latter locality are 200ft. apart, Ш-НАН 
and the curves show that at a greater distance than IE Бени 1 — L 
about 50 ft. from the posts there is no illumination‘at Ё | L E 
all. This would be a good route for the adoption of arc i E eq шиши — 
lighting. 8 — [` 
The question of comparative costs, I have already sub- —— BRUN UE ED — 7 | w 
mitted an estimate to you in my report of March 10th, fj ———ů— 
and the results obtained have practically borne out 
those figures, and little modification is necessary. The 
price hitherto charged for current for street lighting 


ЕЕЕ 
has been 2d. per unit, but considering that the load ө 
factor is a very high one, approximately 40 per cent., the Е -— 1 NET. ш н! 8 а сва 
price could be fairly reduced to A and still allow a osition: All Sainte’. Description of Lamp: Incandescent Gas, 2 Lamps on eac Me ашпоз, 
gin of profit. The latest available costs show that AT SOUPE KA poe cin.: Distance between Lamps: 102ft. Illuminating Effect: ? 


for a demand of this nature the running and standing T | А , 
charges together only amount to 0-95d. per unit, so Fic. 2.—CoxraBarivE Curves or ILLUMINATION. Акс LIGHTING 


that there would be a profit of 0 3d. per unit based on Versus Gas LrionriNo, 
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conditions, and with current at E per unit, the equivalent price per 
lamp per annum works out at £11. 17s. 6d. e prioe on íhe 
basis of the old working was approximately last year £19 per lamp per 
annum. It is evident that a substantial reduction could be made in the 
event of the department obtaining consent to ertend the present street 
lighting system. 

Comparing the costs of production for street lighting as between arcs ” 
and the ‘intensified gas," I take the last e furnished me by the gas 
department for the latter method, which is at the rate of 1:08d. per 
1,000c.p.-hours. I believe this figure also includes 10 per cent. for depreciation. 

Gas—At 4,000 hours of burning. Degree of illumination equivalent to 
1,000 c.p. Cost = 4,000 x 1:08d.= £18. 

Electricity —Under the same conditions as above :—Number of units 
used = 4,000 х 7/10— 2,800. 2,800 x0:95d., £11. 1s. 6d.; Carbon and 
trimming, 88. ; Depreciation 10 per cent., £1. 3s. Cost £12, 12s. 6d. 
Equivalent to 0°75d. per 1,000 c.p.-hours. I have taken the same figure 
for depreciation for comparison. 
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Position: begin d on Centre Tramway Poles. Description of Lamp: Gilbert Arc Lam 
t Illuminating Effect (candle-feet): 


400 volts. Sin. Distance between Lamps: 66ft. 


Height: 1s 


maximum 2°45, minimum 0:60, mean 1:45. 


NOTES ON PERMANENT WAY FOR TRAMWAYS.* 
BY A. К. CONNETT. 


The сові of new track varies in general from £4,000 to £6,000 
per mile of single line. There is naturally a wide variation in the 
proportion of cost of the various items entering into completed 
track, due to local or special requirements. The following analysis 
of proportionate costs will be found to be a fair general average for 
new lines:—Rails and fastenings, 22; special work, 10; paving 
material, 80; cement, sand and broken stone, 14; labour, 15; 
bonds, 2; and cartage and miscellaneous, 7 per cent. 

Rails.—The necessity of standardisation has been amply demon- 
strated by the unanimity with which the recommendations of the 
UV»I.pm Committee were adopted. I have no desire 
to say anything about the standard sections, further than that I 
think them admirable, having regard to the 
conditions imposed upon tramways in this 
a! country. I am not, however, an advocate of 
too rigid an adherence to the specifications 
suggested by the Committee ; not but that they 
may be quite correct when properly interpreted 
—as a layman I would not suggest otherwise. 
The experts on the Continent differ from their 
brethren in Great Britain and the United States 
in that they consider that the physical tests 
show sufliciently whether the product is fit for 
its intended use, and they therefore limit them- 
selves to such tests, leaving to the manufacturer 
a free hand in other respects. There is a risk 
that the engineer, who cannot always be expected 
to be an expert in metallurgy, may specify 
chemical requirements inconsistent with the 
physical tests. Again, the product may 
satisfactorily the required physical tests, but 


6 ampe. 


"T! depart from specified limits in one or more 
BE comparatively unimportant elements in the 
22 I — tt chemical analvsis. 
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Position: Cheetham Hill Road. Description of Lamp: Incandescent Gas, 4 Burners. Height: 11ft. 


Distance between Lampe: 206ft. Illuminating Effect (candle-feet): maximum 1:86. 


Fic. 3.—-Comrarative Curves or ILLUMINATION. 


From calculations made I find that the costs of illumination in Albert- 
square and Sackville-street work out as follows :— 
Albert-square ares 
Consumption, 600 watts per hour. 
Mean candle-feet (M.C.F.), taken from curves = 2:03. 
Board of Trade units per M. C. F. per hour = 600/208 х 1,000 = 0-295. 
Which at 0°95d per Board of Trade unit - 0:284. 


.. Cost per M. C. F. per hour for arcs = 0:284. 
Sackville-street Intensified Gas— 
Cost of production ......1:08d. per 1,000 c.p.-hours. 


Equivalent to . 065d. „ 
Mean candle-foot, taken from curves = 1°43. 
.. Cost per M. C. F. per hour for gas = 0`5654./1`434. = 0°895d. 

The above calculations, as far as they affect the “ arcs,” are based on 
actual measurements taken on the site. These results are based on the 
results of working of the t few months, and are, therefore, reliable, 
and there is only one conclusion to be drawn—viz., that the electricity 
department can carry out a system of street lighting that compares more 
than favourably with the “intensified gas system," both from the point 
of view of annual cost and illuminating effect. 

As the committee are probably aware, we have at the present time a 
large amount of arc lighting cable laid in various parts of the city. I 
find this amounts to no less than 22 miles, and the approximate cost of 
same is £13,000, not one penny of which is bringing in any return—in 
fact, the cables never have been put into use yet. 

The following is a list of the principal streets in which these cables are 
laid :—Cheetham Hill-road, Great Ducie-street and Bury New-road, Roch- 
dale-road, part of Oldham-road, part of Ashton Old-road, Stockport-road 
(Longsight to Heaton Chapel), Oxford-street, Oxford-road and Wilmslow- 
road to Fallowfield, Corporation-street, New Islington, Bradford-street and 
Beswick-street, Deansgate, Brook-street and Upper Brook-street, Whit- 
worth-street West and Whitworth-street. 

Short lengths in addition to above in various parts of the city. 

1 trust that as the outcome of this effort on the part of the committee 
some tangible extensions will result. 


Arc ІлонтІха vERSUS Gas LIGHTING. 
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the United States. In this country the require- 
ment of a conerete base for paving, with the 
setts laid almost directly on the base, makes the 
construction as above outlined hardly admissible. 
Having given a foundation of artificial stone, 
what more natural than to lay the rails directly thereon. Most of the 
tramway construction has been so made, and there seems to be no 
marked tendency to depart therefrom. The conditions existing in per- 
manent way so constructed must of necessity ditler widely from those 
found with the elastic road-bed of a steam railway. For example, the 
wave motion which is so well known in railway practice must be, if 
not practically absent, at least much modified with the continuous 
rigid foundation of a tram line. There is thus no necessity for a tram- 
way engineer to give much consideration to the possible bad effect 
of unduly stiffening the joint on account of prejudicially affecting 
the continuity of the “ wave.“ On the other hand, the tramway 
engineer has & serious condition to meet that the railway engineer 
has not, in that the tram-joint is inaccessible for inspection and 
repairs. This in reality is the vital difference. If tramway joints 
could have the same attention that they have on steam roads, the 
joint problem would have about the same relative importance in the 
one case as in the other. 

Disregarding any other than mechanical joints, it will be 
found that splice-bars of special form, or ordinary bars used in 
conjunction with some other device, form the great majority 
of joints, patented or otherwise. A well-designed bar should 
have the following features :—(1) Large area of bearing surface at 
top and bottom. The load from one rail to the other being trans- 
mitted by the joint, it is evident that this load should be distributed 
over а large bearing surface. (2) The maximum thickness of bar 
that circumstances will permit. Having given a determined depth 
of rail, the stiffness of the bar to resist tlexure can only be increased 
by added thickness. It is, of course, evident that the stiffness is 
immensely increased by adding to the depth of the bar. This would 
explain why the ordinary form of fish plate has been so successful 


* Paper read last night before the Tramways and Light Railways 
Association. Slightly abridged. 
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with the deep rails used in America. The thickness of metal also 
prevents deformation of the bar by the bolts. (3) The vertical 
member of the bar slightly convex in relation to the web of the rail. 
The advantage of this is two-fold. It prevents the bar from being 
drawn inwards from the vertical position by the effect of tightening 
the bolts, and it also permits the use of concealed bonds. (4) A clear 
theoretical distance of from Zin. to in. on the fishing surface of the 
rail, top and bottom, to be left after the bars are finally fixed in 
place. This allows for slight inequalities in the rollings without 
destroying the fishing effect, and also permits taking up the wear 
which occurs in service on the flat fishing surfaces of rails and bars. 
(5) Long splice bars, say between the limits of 26in. to 32in. The 
great wear of the fishing surfaces of rail and splice bar appears in 
that portion near the joint. It is, therefore, of little practical 
utility to make the bars ofan abnormal length. Personally, I believe 
that 26in. is, all things considered, about the right length. This 
permits a good distribution for six bolts. 

The engineer should make rigid requirements in his specifications 
for accurate fit between the bars and the rails, and see that such 
are carried out by the manufacturers. To accomplish this the 
bearing surface of the rails should be thoroughly cleaned of rust 
and scale by using a hand hammer and file. If the splice bars 
have been dipped, the compound should be removed from the 
bearing surfaces in some suitable way. The splice bars should be put 
on square, and at first only drawn up sufficiently to hold the rail 
snugly together. After the rails are surfaced, the bolts should be 
drawn up tightly, using not less than a 2ft. spanner, and at the same 
time tapping the head with a light hammer. As a final precaution, 
the bolts should be gone over in the same way, just ahead of the paving 
work. From experience, I feel safe in saying that such joints will 
give excellent service, provided they are opened up and refixed once a 
year. The cost of repairs to such joints, including taking out paving, 
refixing plates and reinstatement, should vary from 3s. to 4s. per 
joint. If 60ft. rails are used, the number of joints will average, 
say, 190 per mile of single line. The cost then will vary between 
£30 and £40 per annum. 

What is called the ** anchor " joint is very largely used in this 
country. This type of joint might with advantage be called girder 
sole plate joint, the anchoring feature being merely incidental. 
Usually a piece of the rail is used, though any ordinary girder 
section answers quite as well. Such a construction has been used 
on steam roads, where it was called a crop end” joint. It was 
found to give a stiff joint, so stiff, in fact, that it was a question 
whether the rails did not wear more from this cause than they 
would have with the ordinary flexible angle-bar joint. "This objec- 
tion can have little weight for tram rails laid continuously on an 
unyielding concrete foundation. Such a joint should be of con- 
siderable assistance to prevent the initial loosening and consequent 
refixing, but wear will occur between the bottom of the rail and 
the top surface of the girder sole plate. The experience gained by 
Боите Joints on extended yoke seats in cable railway construction, 

emonstrated conclusively that such wear does occur. When once 
looseness at the joint commences, the subsequent maintenance 
of a good joint will depend upon the splice bars. Whether the 
pua of a stiff girder sole plate will affect the refixing of the splice 

ars to get a good joint, I am unable to state, having had no 
personal experience to guide me. In fixing the joint above described, 
it is necessary to take the precaution of careful examination of the 
rail heads. The slightest difference in level in the two abutting 
rails will cause ** pounding” ; the rail ends consequently should be 
filed or ground off, wherever necessary, before the tracts are used for 
car service. 

Scarfed or bevelled joints have been quite extensively tried on the 
Continent. If there is any advantage in these, it must be on the 
principle that the wheel drops into the space between the rails when 
the joint is square. How might the drop is may be seen from the 
example of a 30in. wheel and a ]in. joint, the drop in this case being 
less than ron. If joints were damaged from this cause, the rail 
ends should be * battered." An examination of the rail heads at 
worn joints will quite invariably show a bright or battered spot, an 
inch or more from the gap between the rails. On double lines the 
direction of travel of the cars can be determined by the relative 
position of this worn or bright spot, it being found on the entering 
and not the leaving side of the joint. This would indicate that the 
wheel jumps before arriving at the gap between the rails, and that 
this is due to flexure at the joint. It would appear, then, that the 
scarfing or bevelling of rail ends can have no beneficial effect. 

Special Work.—There has been a notable advance in the past 
three years in the ideas of engineers as to the type of special work 
best suited to tramway requirements. Short castings with “ baby 
tongues and primitive arrangements for fishing the joints are boing 
replaced on most work by much more suitable types. Long poiats, 
from 11ft. to 18ft. over all, are now being generally used, the 
tongue having a length of about 7ft. The tongues should be invari- 
ably curved on the curved side. The body of the casting is either 
of ordinary cast steel or manganese steel. The difficulty with both 
18 to get a good joint with the abutting rail section. It is alinost 
hopeless to expect to get as good a joint here as elsewhere on the 


track. The consequence is that these joints fail before the others. 
It is questionable, then, why such material as manganese steel 
should be used for the body of the casting. Outside of the joints 
the real wear takes place on the tongue. These are made of 
annealed cast steel, manganese steel or forgings. Either of the 
former will wear longer than the last mentioned, but the cast 
tongues have the disadvantage of breaking more frequently from 
flaws or blow-holes. At all facing points, where the cars will take 
either one or another direction, it is preferable to use one tongue and 
one blind point. In this manner all mechanism is avoided to 
connect the two tongues and pointsmen can be dispensed with. АП 
that is necessary is to have & hooked end rod hung over the front 
dasher. 'The motor-man stops over the points and unhooks the rod 
which has a flat rectangular piece welded on its lower end. He 
ean throw the tongue in an instant and resume his journey. The 
blind point is designed with an inset piece to give it & long life. 
Even if it does not give as great a life as a double-tongue arrange- 
ment, certainly the difference will not by any means compensate 
for the outlay in providing pointsmen. 

Crossings should by all means be of the well-known “ iron-bound ” 
type, with hardened inset placed at the iunction of the grooves. 
This construction permits of as good a joint being made at each end 
of the crossing as elsewhere on the track. It is possible that in 
practice it will not be found feasible to renew the hardened wearing 
piece ; nevertheless, it will give in itself a much longer life to the 
crossing, and should invariably be a part of the same. If, when it 
wears out, it can be successfully replaced by another one, so much 
the better. There is too great a tendency for these inset pieces to 
shake slightly loose after being in service but a comparatively short 
time. Manufacturers should pay great attention to overcome this 
defect. The raised floor of the hardened piece should be bevelled 
at the ends, but nevertheless, so designed that its height from the 
rail head is the same as that of a new wheel flange. In this way, the 
jolt to the car which is so often felt at the crossings will be avoided 

On any tramway system there is no necessity to have more than. 
one radius for the points, even for lay-outs. Immediately beyond 
the point the curve can be compounded into a greater or less radius, 
if necessary. This will mean that there will be only four patterns 
in use on any system, assuming that no double-curved tongues are 
used. For cross-over roads and turn-outs, standard angle crossings 
need only be used. If there could be some uniformity in the types 
of points and crossings used generally in the country, it would be of 
very material advantage. These could then be made up and kept 
in stock by the manufacturers, and construction work could be pro- 
ceeded with in a much more satisfactory manner than at present. 
It is a well-known fact that in almost every case the date of com- 
pletion of permanent-way work is dependent upon the delivery of 
special track work. . 

Of course there can be no uniformity in the crossings of special 
lay-outs at junctions. On most trainway jobs, however, the greater 
portion of the special work occurs in turn-outs and cross-over roads, 
and if these can be had promptly the junction work can be manu- 
factured during the construction period, so that they can be put in 
towards the last, and in this way the time of completion of the whole 
job materially hastened. If the type of iron-bound crossings is 
generally adopted, manufacturers can at any rate keep in stock the 
standard British sections, so that these can be put in hand without 
waiting for the rolling of rails for any particular piece of work. 

Curves.—The wear of rail at curves is quite a serious matter in 
lines where the car traffic is heavy and the curvature considerable. 
A due consideration of how the wear is produced may not be inap- 
propriate. Wellington, in his well-known work on railroad location, 
made an analysis of the problem, from which most of what follows 
is taken: 

If the rear wheels of the truck have no flanges, the rear axle 
would assume a radial position, and, consequently, the wheels would 
leave the rails, taking a place inside of the curve, the amount of 
which would vary inversely with the radius. and directly with the 
wheel base. On railways with bogie trucks and large radius curves, 
the rear axle does take this radial position, but with tramways where 
the radius of the curves is so small, comparatively speaking, the 
distance that the rail wheels tend to stand away from the rails is 
much greater than the play of the gauge; therefore the near axle 
is prevented from takmg its natural position, and in consequence 
the axle takes a position parallel to a radius drawn to the centre 
of the truck. In the case of the tramway truck, there is there- 
fore a certain wear on the rear wheel flanges, and, consequently, 
on the rails also, due to the etfort to keep the rear wheels on the 
rails. This wear is inversely proportionate to the radius of the 
curve, but is not considerable, because the displacement from 
the natural position of the wheels is not great, and the centri- 
fugal force of the car on the curve acts in the contrary sense, 
thereby tending to diminish this wear. The real work in pushing 
the wheels laterally from the straight line direction, where they 
naturally roll. is performed by the front inner whecl. If the axles 
could assume the radial position the wear would be slight, but the 
angular position of wheel and rail, which increases with the wheel 
base and with the sharpness of the curve, produces rubbing friction 
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between rail and flange. If the wheel base is short, practically the 
whole work will be performed by the inner front wheel. With long 
wheel base, the rear outer wheel will do a portion of this work i. e., 
the total amount of the work will be greater, but the distribution of 
the wear will be better. Of course, there is a limit in length of 
wheel base which, if exceeded, will not permit the flanges to enter 
the groove in the angular position of the wheel with respect to the 
groove. A section should be made of the proposed flange in the 
minimum curve, in the angular position determined by the wheel 
base, to see that the flange will roll in the groove. If it does not, 
the wheel base must be shortened, or the flange made narrower. 
This is not a plea for long wheel bases, but only an effort to show 
that, within certain well-defined limits, they are not &o prejudicial 
as is generally supposed. 

In a Paper recently read it was shown that bogie cars of the 
maximum traction type have a largely increased current consump- 
tion for about the same carrying capacity car body. The statement 
was made that the test conditions were favourable to the bogie cars 
in that the route had an excessive amount of curvature. І believe, 
on the contrary, that the difference would not have been so marked 
on a straight route. With the bogie truck the flange and rail has 
to overcome the friction of the centre plate for pivotal trucks, and, 
for maximum traction trucks, the very serious side-plate friction. 
The experiment above referred to was made with side-bearin 
maximum traction trucks against single trucks. If centre pivot 
trucks had been used, in al probability the difference in current 
consumption would not have been so great. I know of an instance 
where single and maximum traction trucks are used, and where the 
wear of flanges and curve rails is excessive This is attributed to 
the single trucks because the wheel base is 7ft. I believe, on the 
contrary, that the maximum traction trucks are the worst offenders. 
не the flange pressure to overcome centre ог side-plate 
friction on bogie trucks only takes place on entering and leaving 
the curve, assuming that this is not compounded. The trucks not 
being absolutely rigid, there is some “give” in them, and con- 
sequently flange pressure from this cause will exist all through the 
curve, though, of course, to a much greater degree at the two ends. 
To sum up, one cannot assume a minimum rail and flange wear 
with bogie trucks, especially of the side-bearing maximum traction 
type. Previous to the introduction of the standard types, most of 
the curve rails had vertical sides to the lip or guard. Consequently, 
the wear of the lip and flange was very rapid until the angle of 
wear (12 to 16 deg.) was reached. Unfortunately, there was 
then very little lip left, and renewals were consequently unnecessanly 
du the With the standard type of curve rails much better results 

Ш be obtained. Perhaps, in the near future, curve rails will be 
rolled of a more suitable material, say nickel steel. 


Construction.— It has already been said that the concrete type of 
construction will, in all probability, remain standard in this country. 
There is nothing to show but that, all things considered, it is the 
most suitable. Notwithstanding that the best cement is that which 
is slow setting, progressing slowly and uniformly to its maximum 
strength, tramway conditions are such that quick-setting cement is 
essential. Ifthe work could be protected from trattic for a long 

eriod, slow-setting cement might be used with advantage, but this 
1s generally an impossible condition. The proportions to make a 
good concrete are often specified in a misleading way. For instance, 
six to one concrete is mentioned in a schedule, and described in the 
specifications as four parts broken stone, two parts of sand and one 
cement. Such a mixture is, in reality, nearer a four to one than a 
six to one. Ballast or pit gravel, if suitable, is often allowed to be 
substituted for the mixture of sand and broken stone. In this case 
а mixture of six of gravel to one of cement is considered, for all prac- 
tical purposes, the equivalent of the mixture of four of stone to two 
of sand. A little consideration will show that this cannot be the 
case. A suggested variation in the specification is that the sand and 
stone shall be mixed in specified proportions, and that the concrete 
shall consist of a mixture of so much of the aggregate to one of the 
cement. If, for example, six to one concrete is intended, this could 
be specified six of the aggregate to one of cement, the aggregate to 
be composed of four parts of stone to two of sand. 

There are two ways of setting the rails on the concrete. In one case 
the concrete is laid to within, say, an inch of the proper surface for 
the base of the rail, and the rails are then laid on the concrete and 
surfaced by blocks or wedges. The space between the base of the 
rail and the top of the concrete is packed in with fine concrete, The 
principal disadvantage of this method is that the surfacing of the 
rails to the required levels may diminish the packing space to such 
an extent that only a very thin skin of fine concrete can be placed 
between the base of the rail and the foundation, properly speaking. 
The vibratory action of the rails due to the car traffie may crack, 

ulverise or otherwise injure this thin layer of concrete or mortar. 
he other way is to block up the rails to the required levels first, 
and then place the concrete in one operation. To do this the con- 
crete needs to be made rather wet, so that it will have the charac- 
teristics of а quaking mass. The concrete should also be carried 
up beyond the base of the rails on each side, and worked well under 


the rails, and then all smoothed off with the shovel before it is set. 
If the work is properly done this method should give the better result. 

A very interesting variation from the usual method of construc- 
tion is that adopted by Mr. A. E. White, M.Inst.C.E , at Hull. The 
construction is essentially a concrete one, but there is interposed 
between the rail and the concrete а creoeoted Baltic redwood sleeper 
4in. deep and 7in. wide. A similar construction was used in the 
Third Avenue conduit construction in New York, a continuous 
wooden stringer being placed between the rails and the yoke seats. 
The purpose of this wood liner is to provide some elasticity to the 
running rail, and, consequently, a more noiseless and perhaps easier 
riding track. Such a track must in no way be confounded with 
what is known generally as the sleeper eonstruction, so widely used 
in America. The longitudinal sleeper in Hull is merely a cushion 
between the rail and the concrete foundation. The rail used in Hull 
has novel features. The groove is in the centre, with two narrow 
treads on each side. The wheel, of course, has two treads and a 
central flange. The advantage of such a rail is that there is uniform 
wear each side of the groove. The joints are bevelled to an angle of 
45deg. This type of rail can in the very nature of things have little 
general use for the reason pointed out by Mr. White —viz., that it 
cannot be connected up for intercommunication with systems on 
which the ordinary rail is used. If what has previously been stated 
on the subject of rail joints is true, the good results shown in Hull 
with these joints should be due to other causes. Mr. White writes 
"that comparatively little trouble has been experienced with the 
rail jointe, and the rhythmic hammering of the car wheel as it passes 
over the joint is not heard on the Hull system in the same way 
as in most other systems which have been in operation for any 
length of time with ordinary joints. Thetwo routes first constructed 
have now been running for over five years, and, until during the 
last few months, the rail joints have had practically no attention. 
We are now, however, having them all tried over with a straight 
edge, and all joints which are in any way loose, or show & depres- 
sion of more than узіп. on a dft. stretch with the straight edge are 
being opened out, packed where required and tightened up." Mr. 
White further points out that, making due allowance for extra- 
ordinary expenses connected with the maintenance of the permanent 
way, there is left a sum of £7C0 for ordinary maintenance. This 
for a car-mileage of 2,500,000 makes an expense of 0'0674. per саг. 
mile, which is only about one-quarter of that usually found on tram 
lines that have been running for this period, which is certainly very 
satisfactory. Personally, I believe that this result is in a great 
measure due to the care which must have been exercised originally 
in the construction of the lines, and that the special features of the 
construction, if contributory to the good results, are only so in u 
minor degree. 

There is a very marked tendency in permanent-way construction 
now to anchor firmly the rails to the concrete bed. The object of 
this is to prevent the working of the rails under the rolling action 
of the cars. The principal disadvantage in the vertical motion of 
the rails is to produce a joint between the abutting paving and the 
rails. Whether anchoring will prevent this, and, if во, what form 
of anchors should be used and the requisite spacing, will have to be 
determined by experience. There is one thing that is quite evident 
— viz., that the amount of movement is slight, and that any anchor 
which allows the slightest play between it and the rails or between 
it and the concrete will not be efficient. 


Paving.— From the point of view of maintenance, there can be 
no question but that granite sett paving is the proper one for tram- 
way tracks, but considerations of another nature have cften more 
force than the permanent way up-keep of tram lines. Consequently, 
wood paving has been largely used, especially in streets where paving 
from the kerb to the rails is wood. Outside the question of wear 
and early renewal of such paving, there is always the danger that. 
the blocks will expand to such an extent that the gaugo of the traek 
is endangered. With a "in. rail and 4in. depth of block, there is 
little, if any, danger of this occurring; the concrete and floating 
coming up Зір. from the base of the rail surrounds it, so that it is 
held tightly against any lateral movement. The effect of expansion 
in this case is that the wood arches from rail to rail. It is quite 
common to hear & dull hollow sound when a vehicle passes over 
such a pavement. With deeper blocks, or shallower rails, or the 
combination of both, there is danger of the rails moving or tilting. 
Jn this case, dependence can be placed on the anchors, if such form 
part of the construction, to prevent the movement of the rails. The 
tie-rods should be especially strong, placed as high as possible and 
spaced closely together. My own experience has been that with 
soft wood thoroughly creosoted, there is little or no danger of dis- 
turbance to the track from expansion of the wood blocks. With 
hard wood blocks, which naturally are untreated, this danger exists, 
and very great precautions must consequently be taken. 

Tarred macadam has been used to some extent for lines in 
spars:ly settled districts where the roads are but little used. Such 
pavement must be put down when the weather conditions are suit- 
able. ‘There is but little use in specifying tarred macadam for 
winter work and expecting good results therefrom. 
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COHERER ACTION.* 
BY DR. k. E. СОТНЕ, 


The type of instrument best known by the name of coherer—4i.e., 

а glass tube filled with metal filings—was studied as early as 1885 by 
Munk af Rosenschoeld, who clearly describes the permanent increase 
of the electrical conductivity of filings of tin, pieces of carbon and 
other conductors, by the discharge of a Leyden jar, and who showed 
that a shaking of the tube would restore the original high resistance. 
The formation of a good electrical contact in a finely-divided mass 
of black lead or charcoal, by a sufficiently high voltage, was observed 
by Varley in 1870. Fifteen years later Calzecchi-Onesti designed a 
filing tube and clearly recognised its peculiar action. After having 
noticed the lowering of resistance due to the opening of a battery in 
the circuit or to discharges from & Holtz machine he went as far as 
to connect the tube in series with the secondary of an induction coil 
producing the coherer effect by interruptions of the primarv. In 1890 
Branly published his first investigation in which he demonstrated that 
the filing tube, re-invented by him, would respond to sparks produced 
at a distance from it—an investigation which formed the beginning 
of a systematic study of coherer action. Similar results have also 
been observed with conductors forming a so-called single contact. 
Hughes clearly grasped, as early as 1879, the importance of the 
coherer action upon a microphonic contact as a means of signalling 
through space, but was prevented by circumstances from following 
up his important discovery. Schuster and Bidwell had probably to 
do with similar phenomena without, however, recognising their 
value. In 1889 Lodge was led from a study of Boltzmann’s form 
of wave detector to the construction of the double-knob coherer, 
and employed it in his syntonic jar experiment. After becoming 
acquainted with Branly's tube he immediately recognised the simi- 
larity between the two and gave the name coherers to all 
instruments which showed the striking decrease of resistance due to 
electrical action, à name more appropriate according to our present 
Е of the subject than radio- conductor or the German 
‘* fritter.” 

A great many different explanations have been proposed for 
“ coherer action.“ The one which seems to have found the largest 
number of adherents is that of Lodge, who believes that the metallic 
surfaces are originally separated by some badly-conducting film 
which may be compressed and partly be pushed aside by electrostatic 
attraction. The film finally bursts ** with what we must be allowed 
to call a spark, though an infinitely small one,” and the metal 
particles are welded together. Though Lodge is very careful in his 
statement, a large number of investigators have tried to prove the 
existence of sparks by direct observation under the microscope, but 
in all these cases the excitation was far beyond that which is neces- 
sary to produce а disticnt coherer effect; while Hürdén, Muraoka 
and Tamaru have shown that frequently in spite of strong sparking 
no cohesion takes place, unless the gap between the particles is 
made smaller than 0:001cm. Further, it is not surprising that in 
cases of strong excitation a motion of the small particles has been 
observed, as by van Gulick, Appleyard, Hanchett and Semenov; 
consequently it has been suggested that this motion plays an im- 
portant role. Eccles considers orientation of the particles as the 
first and most important step in coherer action. Tissot’s magnetic 
coherer shows that orientation due toa magnetic force improves the 
sensitiveness, though he has never observed an orientation of the 
particles while coherence took place. | 

Auerbach, who observed the influence of sound waves upon the 
resistance of a coherer, believes that pulsations may be set up in the 
particles by the electric oscillations and thus the resistance be 
reduced by “ mechanical " action, a view also shared by Drago; but 
many observers show beyond doubt that a lowering of resistance 
takes place even if the particles are imbedded in solid dielectrics 
(Branly, Arons, Fromme). Looseness of the particles, in fact, often 
facilitates an increase of resistance under strong electrical influence 
as Blanc has shown. Branly's experiments with large metal discs 
as well as those with single contact coherers are also strongly against 
such an interpretation. Branly even advises to press the filings 
together in order to obtain the best results. 

Finally, as far as the welding is concerned, it must be admitted 
that, after cohesion has set in, the particles may form chains 
(Tommasina, Sundorph, Malagoli), and the resistance is a metallic 
one, ав can easily be proved by an alternating current measure- 
ment. A force is necessary to separate the particles, but Fromme, 
Guthe, Shaw and Tissot have been unable to detect under ordinary 
conditions the slightest trace of an actual welding under the micro- 
scope. Here, again, we must be careful not to base our interpreta- 
tion of the coherer action upon the effects produced by lightning 
(Stroh), discharges from a Leyden jar or an electrostatic machine 
(Tommasina) or by a strong electric current (Sundorph). As 
van Gulick points out, we can hardly speak of a fusion in the case 
of carbon, which is known to form good coherers. Mizuno states 
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that the lower the melting point the lower will be the resistance of 
the coherer, but his observation has not been confirmed by other 
investigators. It would also be difficult to explain, as found by 
Branly and Aschkinass, that a slight increase of temperature—not 
necessarily higher than the one at which the coherer action was 
produced—will restore tne high resistance while a cooling has no 
such effect. From a slightly different point of view Eccles, Ferrié 
and Shaw are led to believe that by the electrical influence short 
metallic bridges—possibly of metallic dust—are formed which 
break down again on tapping. Sundorph’s experiments on the 
formation of such bridges with large currents seem to support this 
view. The greatest objection to this theory is, however, that it will 
not embrace the phenomena of self-decohesion, of which we shall 
speak presently. 

Branly believes that the nature of the dielectric between the con- 
ducting particles is changed by electrical impulses, and that it 
becomes in some way conducting. A direct influence of this kind 
upon dielectrics has, however, never been observed, and coherer 
action is entirely suppressed, as Hurmuzescu and Childs have shown, 
if the insulating film is not extremely thin. The nature of the 
dielectric has also no influence upon the phenomena unless its 
viscosity is considerable (Fisch) or an electrolytic action is possible ; 
filings іп vacuo seem to act just as well as in air or other gases 
(Dorn, Jervis-Smith and Aurén). Huillier has shown that a change 
of the dielectric, after cohesion has taken place, will not affect the 
resistance. While we must, therefore, deny the possibility that 
the dielectric as such becomes the conducting agent, the theory 
may be modified, as will be shown later, so as to conform more 
closely to the observed facts. 

Bose's interesting speculations lead to an exactly opposite con- 
ception of coherer action. Some filing tubes show an increase of 
resistance instead of a decrease, and others, especially those con- 
taining dry carbon, will decohere again as soon as the electrical 
influence ceases. This suggested to Bose that the metals exist in 
two allotropic forms, one being a poor conductor and the other 
& good one. According to the modification present, we would observe 
a high or a low resistance. The change from one modification to 
another is produced by electrical oscillations. Strains due to the 
formation of the new molecular arrangement may, however, become 
so large that a sudden return to the more stable form—z.e., 
spontaneous decohesion—may set in. 

Eccles has shown that a steady difference of potential has the 
same effect as electric oscillations, and even Bose has admitted that 
the variation of the E.M.F. may be exceedingly slow and still 
produce this transformation in the metals. The results with 
decohering instruments are, moreover, often so variable with different 
degrees of excitation that the assumption of different modifications 
in the metals seems rather to complicate the problem instead of 
bringing it nearer to a solution. 

Shaw also assumes some kind of rearrangement or orientation 
of the molecules at the surface, though not necessarily resulting in 
& new modification. He found that, after cohesion has set in, 
the contact been broken, and the electrodes brought together again 
at the same point, the resistance will be quite low— proving that 
the condition of good conductivity will remain for a short time 
at the surface of the metals. 

An adequate theory of coherer action must take into account 
* decohesion," but frequently this phenomenon has as little to do 
with the real coherer action as have the visible sparks or the 
phenomena produced by excessive electrical influences. Schäfer's 
anti-coherer is based upon the principle that fine metallic connec- 
tions are broken and thus the resistance increased, a fact observed 
before by Lodge, Arons and Mizuno. Guthe shows the same effect 
for a single contact coherer, with a loose particle between the elec- 
trodes, and also a part of Blanc’s results may be explained in the 
same way. In the electrolytic decoherers designed by Neugsch- 
wender, Tommasina and de Forest a very similar action takes place, 
and Tommasina proved that the decohering action which Bose 
observed is in many cases due to the breaking of a fine metallic 
film in the oil, while the metals behaved normally in air. In 
this connection it may also be stated that moisture has to be 
guarded against carefully in the construction of the coherer. It 
would, however, be wrong to explain all coherer action as an elec- 
trolytic phenomenon, as Busch does. The decohesion of coherers 
containing lead peroxide and copper sulphide was explained by 
Sundorph, Aschkinass and others as due to chemical action, and by 
Drogo as due to mechanical disturbance. Instruments showing the 
sudden increase of resistance under the influence of electrical waves 
with following spontaneous decrease should not be called coherers; 
De Forest calls them “responders.” The self-restoring coherers— 
4.e., instruments the resistance of which decreases under the action 
of electric waves and then increases again—arc, however, real 
coherers, and will be treated in detail below. 

Recent investigations have brought to light the existence of & 
“ critical” voltage—i.e., a minimum difference of potential—which 
must be applied to the terminals of the coherer before a decided 
decrease of resistance takes place. Branly pointed out as early as 
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1891 that the voltage plays an important róle. Aschkinass found 
in 1898 that if the P.D. is above a certain value the coherer 
cannot be restored to its original state by tapping. This he 
called the critical voltage, a definition adopted also by Blondel and 
Dobkewitch two years later. Trowbridge defined in 1899 the critical 
voltage as the ditference of potential which must be applied in order 
to produce coherer action and found it to be 8 volts for 20 steel con- 
tracts in series. Guthe and Trowbridge were able to show that for a 
given E.M.F. in the circuit the curves of the terminal P.D.s of a 
coherer, plotted as functions of the current, exhibited for small 
currents only a slight increase of conductivity, but with increasing 
current the curves bend rather sharply and finally approach asymp- 
totically a definite value, which was called the critical voltage,“ 
though it may be objected that some coherer action takes place 
before this value is reached, The final value was found to be pro- 
portional to the number of contacts in series, while contacts in 
parallel will each respond when the voltage has reached its critical 
value, results which have been corroborated by the investigations 
of Fényi, Turpain and Robinson. Guthe extended the investigations 
to a large number of different metals and determined their critical 
voltages, which for single contacts lie between 0°05 and 0°25 volt. 
He also emphasised the fact that the critical voltage seems to stand 
in a definite relation to the atomic weight and the valency of the 
metal. Though usually the difference of potential is plotted as a 
function of the current, the curves show very plainly that the 
former depends also on the total resistance of the circuit, or, if you 
wish, upon the applied E.M.F. Taylor undertook a research in 
order to test these results. Though he obtained a number of curves 
agreeing closely with the types described, others varied considerably 
from it, showing a number of sudden stepsin the value of the differ- 
ence of potential. Robinson took up the problem again, and found 
that with a single contact coherer the difference of potential has to 
be raised beyond that found by Guthe and Trowbridge before 
coherer action sets in, but that with larger currents it will always 
drop to a value agreeing closely with theirs, and which seems to be 
identical with the one defined by Aschkinass. He proposes, there- 
fore, to call the latter the impulse value, while he wishes to reserve 
the name ** critical voltage for the indefinite value at which coherer 
&ction sets in. 


On the other hand, Eccles obtained curves of exactly the saine 
form as Guthe and Trowbridge by varying the difference of potential 
of & constantly-agitated coherer and measuring the current. Also 
Bose, in an interesting research, obtained curves which show all the 
characteristics of Guthe and Trowbridge's curves, though the final 
values reached are somewhat higher. It may be pointed out here 
that Guthe and Trowbridge always used freshly-cleaned contacts, 
while Robinson's coherers were oxidised. The latter observes, 
besides, that the less the oxidation, the smaller the critical voltage. 
We have thus apparently, in addition to the coherer effect proper, 
one due to the presence of an oxide film. Many observers are 
inclined to believe that such a film is necessary to produce the 
original high resistance. Dorn, Aschkinass, Tissot and others have 
shown, however, that this is not the case, but that the absence of 
oxide simply makes the original adjustment a little more difficult. 
Fisch, in a recent investigation, has come tothe conclusion that the 
phenomena leading to Robinson’s “ critical voltage do not form 
an essential part of coherer action. 


We return now to the theories proposed for an explanation of 
coherer action. Guthe and Trowbridge assume that there is an elec- 
trostatic attraction due to the P.D. between the metallic particles— 
produced either by direct connection with a battery or by the E. M.F. 
induced by electric waves in the receiving system. This force brings 
the metallic surfaces within molecular range of each other, allowing 
ions to pass across the gap. Later, an increase of current will 
increase only the number of 10ns but not the P.D. This theory, 
accepted also by Wolcott, was later given in a somewhat modified 
form by Ferrié, but only as an explanation for decohesion, which 
the former did not attempt to account for. Ferrié follows Lodge in 
his conception of the regular coherer action; but assumes that in 
some cases the dielectric may be pushed aside by closely touching 
metallic particles, and that hereby a vacuum is formed. Under an 
electric influence a discharge takes place which increases the width 
of the vacuum space, but is restored to its original dimensions as 
soon as the excitation ceases. 

In the following I shall formulate a theory along similar lines of 
reasoning and attempt to show its agreement with the perplexing 
multiplicity of phenomena observed in coherer action. The first 
step is in general an electrostatic attraction between the metallic 
particles. Lodge has shown that two conductors separated by a 
film of air 0:00001с. thick and having a difference of potential of 
1 volt are attracted by a force of 44 atmospheres per unit area. 
Shaw found that the maximum distance at which traces of cohesion 
occurred was a little less than 0:00001cm. The effect of electro- 
static attraction may be shown indirectly. То illustrate I shall 
make use of a set of results obtained by Guthe and Trowbridge 
(Phys. Rev., Vol. XI., pp. 26 and 27, 1899) with a single contact 
staal coherer, which was put in series with a variable resistance and 


an E.M.F. which in the different experiments was 6:5, 14, 60 and 
220 volts respectively. While curves of the P.D.s as functions of 
the current are entirely distinct from each other, we obtain a single 
curve for all four series, if we plot the terminal P.D. and the 
reciprocal of the total resistance of the circuit. 

We see from the figure that in all four cases the difference of 
potential is at first inversely proportional to the total resistance, or, 
in other words, that the resistance of the coherer is inversely pro- 
portional to the applied E.M.F., and that as long as the latter is 
constant, it will not change until the terminal difference of potential 
rises to nearly the critical voltage. On the other hand, if the 
external resistance is kept constant and the E.M.F. increases we 
must expect even in the early part of the curve a slight lowering of 
the coherer resistance, and thie is what Eccles, Bose and Robinson 
have found. If we release the electrical stress at this stage there 
will be at least a partial elastic return to the original condition, as 
observed by Bose, Robinson and Blanc. 

That in the coherer we have to do with very small distances 
follows also from a consideration of the critical voltages. From 
Earhart's investigations on sparking distances“ we may calculate 
that one volt would be required to bridge a gap 0:0000006cm. wide. 
Guthe found as critical voltages 0 062 volt for silver and 0:22 volt 
for iron, which would allow for the distances at which the real 
coherer action sets in, опу S:5x10-*em. and 15:3x10-?em. 
respectively. I will not discuss the question whether the relation 
between the critical voltages and the atomic weights, alluded to 
above, has anything to do with these molecular distances. Accord- 
ing to modern theory free electrons are moving about in the metals 
in every direction. J. J. Thomson says:{ One of the reasons 
the corpuscles do not escape from the metal is that as soon 
as they leave the metal there is an electrostatic attraction between 
the corpuscles and the metal equal to гї 4r? where є is the charge on 
one corpuscle and r the distance of the corpuscle from the surface 
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of the metal." But in our case we have a strong external electro- 
static field which will assist the electron in leaving the metal by 
increasing its kinetic energy. Thus electrons will be carried over 
from the metal charged negatively to the other side and we have an 
electric current, carried on entirely by the electrons. On this account 
we are unable to observe a transference of metal in the coherer 
even after it has been used for some time. A close parallel to this 
is found in an electric arc between cooled electrodes.f As soon as 
the metals have been brought within molecular range, an increase 
of the electrical energy will produce only an increase of the number 
of electrons—i.e., the current will increase while the difference of 
potential remains constant. We cannot call this transference of 
electricity a spark in the ordinary sense, even disregarding the 
small distance, because the heat etfect of the spark is absent. The 
passage of electricity is accompanied by a pressure at right angles 
to the flow, and this will push aside molecules of the dielectric 
which were possibly lodged between the metallic particles, and there 
remains what we may consider a continuous metallic conductor. 
After the electrical impulse ceases we can hardly expect a return 
to the original state unless some force is applied to separate the 
particles; in other words, the resistance has been permanently 
lowered. Now, suppose that we separate the electrodes. In & short 
time the dielectric will condense again upon the metallic surfaces 
and the original high resistance is restored. But if immediately 
after separation the metals are brought together again at the same 


* Earhart, Phil. Mag., Vol. I., p. 147, 1901. 
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t Weedon, Trans. Am. Electroch. Soc., Vol. V., p. 171, 1904. 
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point, the dielectric has not, found time to condense and the reeis- 
tance is still small, as Shaw's observations show. In this case 
а reversal of the current seems even to be favourable to a return of 
electrons. Possibly an electrolytic or chemical action may be the 
cause of this. A tapping. or shaking of the coherer displaces the 
particles with respect to each other and brings into contaet new 
points at which the dielectric.is not removed: 

Another point which is in favour. of this theory is the influence 
of temperature upon coherer action. It is well known that heated 
powders are good conductors. Guthe showed that on heating a 
single contact its resistance became very small and the critical 
voltage dropped practically to. zero, and that both returned to the 
original values on cooling. The similarity between this and the 
effect of heating the cathode in a.vacuum tube is apparent. 


So far we have considered only the case where the metallic 


areas in immediate contact are large enough to supply practically 
all the electrons necessary to carry the current. But let us suppose 
that this 18 made impossible by the shape of the particles, for 
instance, where the surfaces are rough or where sharp points form 
the contact. The coherer would, in this case, offer a larger resis 
tance than under ordinary circumstances—and this is characteristic 
of the self-restoring instruments. Doubtless in some cases, especi- 
ally when the restoring power was observed under very weak 
influences, we have to assume that only the first of the two steps 
deseribed above is produced, while a stronger excitation results in a 
permanent lowering of the resistance. In other cases this cannot 
be the reason for spontaneous decohesion. An ionisation of the 
surrounding gas must in part assist in the transference of the 
electrons, but will disappear again with a corresponding increase 
of the resistance—as soon as the electrical excitation ceases: The 
ionisation depends on the energy supplied ; the resistance will, there- 
fore, become smaller as the applied E.M.F. increases, but retarn 
to a higher value when the E.M.F. is lowered. With a con- 
stant E.M.F. and a small external resistance in the circuit, 
the decrease in the potential difference of the coherer when 
the current is established may allow a recombination of the 
gas molecules, accompanied by an increase in the P.D., which in 
its turn will again make the current larger, thus repeating the 
phenomenon. The combination of the E.M.F. and the resistances 
in the circuit are in this case such that the system is just on the 
verge of coherer action, and periodic alternations of this kind may 
give rise to musical sounds, as have been noticed by Ferrié and 
Hornemann. In vacuum tubes also such sounds can be produced. 

As Warburg has first pointed out, there is always a retardation 
of & spark discharge, unless the surrounding medium is ionized by 
some independent outside action. A retardation of coherer action 
has first been observed by Aschkinass, who suggested a relation 
between the two phenomena, and later by Bose, Robinson and 
Hurmuzescu. Especially when the applied E.M.F. is near the 
critical voltage the ‘‘ creeping of the resistance " is very striking, 
considerable time being needed for the sufficient ionisation of the 
medium. 

Finally, it has been frequently observed that coherers show a 
tendency to fatigue—.ec., after some use they become less sensitive. 
In many cases this is due to an increase in thickness of the oxide 
flm. But as Huth has shown, this cannot be the only explanation. 
In his experiments, in which paraffin oil or air formed the dielectric, 
a fatigue is very apparent. In the case of the coherer containing 
the oil a recovery was noticeable after the instrument was left undis- 
turbed for 12 hours. In the one containing the air admission of 
fresh air produced an almost complete return to the original state. 
We have here the same effect which is observed in discharge tubes. 
In the filings coherer the effect may be even more noticeable on 
account of the large number of solid particles which do not take 
part in the coherer action, but remove some of the ions from the 
path which the current is forced to follow by the given arrangement. 
of the particles. 

While we have distinguished so far the two ideal cases—one in 
which the current is due to the electrons from the metals alone and 
the other in which the ions of the surrounding medium are the 
principal carriers of electricity - we have doubtless a mixture of the 
two cases in most types of coherers, especially in the filings tube. 
The “ partial" return to higher resistanee on lowering the applied 
E.M.F. noticed by Bose, Ketterer and Blanc point to this conclusion. 
However, the results obtained with filings coherers are not easily 
interpreted. The shaking of the tube in order to decohere the 
instrument may produce a new: arrangement of the particles and 
new conditions. While at first spontaneous decohesion may be 
predominant, in course of time the partieles, especially if they are 
loose (Rochefort), may settle down with surfaces in contact large 
enough to produce permanent.cohesion. . It takes a freshly-filled 


filings tube a considerable time to reach a somewhat steady con- 


dition, as is brought out forcibly by Bose and Hurmuzescu. In 
the formulation of a theory we have to rely principally upon results 
obtained under well defined conditions, and these we find only 


in the case of coherers consisting of a single or of only a few 
contacts. 


ELECTROLYTIC RECEIVERS IN WIRELESS 
TELEGRAPHY.* 


BY’ DR. LEE DE FOREST. 


The form and nature of the ordinary filings-tube coherer, as 
applied to-day in wireless telegraphy, is fairly familiar. Branly 
discovered, in 1891, that the effect of electrical oscillations upon a 
body of metallic filings was to produce a marked increase in the 
conductivity of the mass, & conductivity which persisted until the 
particles were broken apart again by mechanical jar. Although 
Varley, Hughes, Onesti and others had previously noted this pheno- 
menon, none of these investigators had fully appreciated the causes 
involved, or given to the world of science the benefit of their 
researches in thorough published reports. The discovery of the 
„ coherer,” therefore, is rightfully attributed to M. Branly, but to 
Prof. Popoff, and to Sir Oliver Lodge must be given the credit of 
applying the relay and mechanieal tapper to the filings tube, the 
addition of antennal wings, of upright wire and earth connections, 
and the first steps toward refinement and an appreciation of the 
possibilities of the new detector as applied to an unborn branch of 
human enterprise and progress. The notable work of Marconi in 
still further adapting the Popoff-Lodge arrangement to commercial 
requirements resulted in the gradual increase of distance on which 
erographie communication was established. Ingenious improve- 
ments in coherers by such men abroad as Tissot, Ducretit, Castelli, 
then by Lodge and Branly themselves, and in this country by 
Shoemaker, comprise the history of that form of detector. 

Theories of the action involved have been numerous, but divided 
chiefly into two schools: First, that of Lodge, who demonstrated. 
an actual welding together of metallic filings, after the same had 
been drawn into contact by the electrostatic attraction of the 
opposite charges induced upon the faces of the filings ; and, second, 
that of Branly, who ascribed the action to a breaking down or 
puncturing by minute sparks of the dielectric film (either gaseous or 
a metallic oxide), which he held must exist between opposing. 
surfaces of the filings. The result of the years of investigation, 
which have followed the early work of these two pioneers, pov 
that in a measure both were right. The Branly effect undoubtedly 
exists and affords a satisfactory explanation of the self-decohering 
phenomena observed in the microphone type of auto-coherers. 
These insulating oxide or gaseous films inevitably form and cling to 
the surface of any metallic particles not enclosed in absolute vacuum, 
and where strictest care is not taken to prevent. They are, more- 
over, elastic, self-healing; and unless the electric impulses are of | 
excessive violence, so that adjacent particlas are actually welded 
firmly together, the original high resistance is automatically restored 
upon cessation of the electric impulse. This is notably the case 
when the elements of the radio-conductor are of carbon, hardened 
steel, carbon-mercury, aluminum, &c., where the formation of this 
resisting film is easily accomplished, or where, amid the minute 
roughnesses of the carbon surface, the adhesion of a gaseous film is 
made more easy. If, however, the coherer consist of filings of some 
soft metal of relative low-fusing point—silver, gold, lead—the Lodge 
eohering effect through actual welding follows upon the Branly 
action, making the final fall of resistance far more marked, and 
necessitating a vigorous mechanical jar to break up the cohered 
filings and restore sensitiveness. 

The filings tube frequently shows a change from hundreds of 
thousands of ohms down to & few ohms under the influence of 
exceedingly weak electrical impulses. It is on account of this enor- 
mous change in conductivity of the filings tube coherer that this 
form has been the standard used almost exclusively in the coherer 
systems of wireless telegraphy. The result of all this has been 
necessarily a system employing delicate relays, tapping-back 
adjuncts, complications of apparatus requiring frequent and careful 
adjustments, a skill and delicacy on part of the receiving operator 
seldom found outside of the physics laboratory—least of all upon a 
man-of-war. К 

Again, despite numerous claims for speeds of word transmission 
by coherer systems, I have yet to see proof of anything exces 
12 to 15 words per minute, while the actual everyday speed attaine 
seldom exceeds half that amount. For commercial applications of 
wircless telegraphy this pathetic speed limitation of itself renders 
the filings-tube systems to-day an impossibility, regardless of any 
other considerations, such as uncertainty of their action, ill adapta- 
bility to electrical tuning, liability to interference (notably from 
atmospheric electricity), harmful effects from mechanical vibrations, 
&c. Better commercial results are obtained with the auto-coherer, 
or so-called microphonic contact. Since no tapping-back is required, 
a relay is superflous, although the changes of resistance in the auto- 
coherer are generally so slight, and the normal resistance such a 
shifting quantity, that no relay capable of operating reliably with 
the auto-coherer has yet been perfected. А telephone 1s invariably 
xu in m Iu ß LL 
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used to-day in place of the relay and inker, and, inasmuch as the 
auto-coherer is usually a quantitative instrument possessed of no 
critical voltage, its combination with the telephone afſords an 
extremely sensitive wave-detector. With this arrangement one 
obtains a word reception limited only by the ability of the operators 
to send dots and dashes with the transmitter spark and to trans- 
late them into words. Consequently, in this country, we find the 
alternating current of relatively high frequency and excellent 
regularity of action employed; with an ordinary Morse key, 
obtaining a speed of 25 to 85 words per minute, instead of the 
antiquated induction coil with its spluttering, sticking hammer 
interrupter, or its messy, explosive mercury-break ; and the pump 
handle Zeichengeber, which is considered abroad as a fitting 
accompaniment to the coherer receiver, and is so well designed 
to hold down the impatient sender to a sloth sufficient for 
that form of receiver. As we occasionally have seen in the daily 
press, the spark-coil, coherer systems are excellently adapted to 
the trying requirements of a chess game by wireless telegraphy.” 

The auto or microphonic coherer is, however, not well suited to 
the requirements of close syntony or electrical tuning. This is on 
account of its variable normal resistance and normal capacity. 
The device is liable to close up under the effects of severe static 
rece ii requiring readjustment by tapping, rendering difficult 
its employment during time of severe atmospheric disturbances and 
lightning storms. Moreover, its inability to operate reliably by a 
relay a bell for calling purposes often necessitates the addition of a 
filings tube for that purpose. Following this brief review of the 
field of cohering indicators of electric waves, I will call attention to 
an entirely distinct line of research leading up to forms of receivers 
which I believe may well be set in & Ша by themselves as regards 
sensitiveness, simplicity and general adaptability to most of the 
demands which can be made to-day in the field of wireless telegraphy. 


In 1898 the German Neugschwender performed the follow 
experiment; The silver-plating of a strip of mirror-glass was divided 
into two parts by a sharp razor cut, leaving a narrow gap between 
two silver edges, completely insulating the two sections. Each 
of the sections was now connected to the terminals of a dry battery, 
and a telephone and galvanometer inserted in series in the circuit. 
No current was observed to pass until a film of moisture was 
deposited upon the slit, either by blowing the breath thereon, or by 
placing a saturated sponge near by, 5 placing a drop of water 

ireetly upon the slit. After a brief period the galvanometer began 
to show violent and irregular deflections; in the telephone a 
scratching, bubbling sound was heard, followed shortly by compara- 
tive quietness and a stable position of the galvanometer needle, 
indicating that the resistance of the gap in the silver mirror had 
been broken down until it measured but a few ohms. If now 
electric waves were generated in the neighbourhood, as from the 
spark of an induction coil, the galvanometer showed an increase of 
resistance in the circuit, while the listener in the telephone heard a 
humming sound, reproducing that of the induction-coil spark. 
Upon cessation of the electrical impulses the conductivity of the 
gap in the mirror instantly reasserted itself, and the sound in the 
telephone ceased. 


Aschkinass, a year after Neugswender discovered this strange 
action of the Hertzian waves, noted the same phenomena, the 
publication of which led the former further to pursue his researches, 
and to examine the action at the moist edges of the silver electrode 
under a powerful microscope. His observations thereon, and my 
own investigations in 1899, coincide in all essentials, and demon- 
strate that the phenomenon is one of electrolysis due to the 
combined action of the Hertzian and local currents. They 
demonstrate, however, several features new to the generally 
accepted ideas of electrolytic action, and open up lines of specula- 
tion and research of unusual interest to the physicist. The 
phenomena noted above exist to a more prominent degree with 
tinfoil electrode in place of silver, and these I shall now attempt 
to describe. With the telephone to the ear and the eye at the 
microscope, the action, thus doubly observed, affords in fact one 
of the most fascinating, most beautiful pastimes (as I may 
well term it) ever granted to the investigator in these fields. When 
the local E. M. F. is first applied to the gap, minutest metallic par- 
ticles, all but invisible, even with a thousand-power lens, are 
seen to be torn off from the anode, under the stress of the electric 
forces, apparently mechanical in action; and these dust-like par- 
ticles, floating in the fluid, move across to the cathode, some rapidly, 
some slowly, by strange and grotesque pathways, or directly 
to their goal. Tiny ferry-buats, each laden with its little electric 
charge, and unloading its invisible eargo at the opposite electrode, 
retrace their journeyings, or caught by a cohesive force, build up 
little bridges, or trees with branches of quaint and crystalline 
patterns. During this forinative period (lasting perhaps for half a 
minute) the ear hears an irregular boiling sound, and the average 
deflection of the galvanometer indicates a gradual decrease of 
resistance, until one or more of these tin trees or tentacles has 
been built completely across the gap. Then silence ensues until 
ihe current across the bridge is suddenly increased, as by the 


Hertzian oscillation from an electric spark made in the neighbour- 
hood, or even from a source of so low frequency as the ordinary 
60-cycle alternating current. Instantly all is commotion and 
change among the tentacles, and especially where these join the 
cathode. Tiny bubbles of hydrogen gas appear, and, enlarging 
suddenly, break or burst apart the bridges, while the click in 
the telephone indicates the rupture of the current’s path. Yet 
they are persevering—these little pontoon ferrymen—and instantly 
reform, locking hands and hastening from their sudden rout ba 
to build new paths and chains. So the process continues, the local 
current re-establishing, the electric oscilations breaking up, its high- . 
ways of passage, with furious bubblinge and agitations—a veritable 
tempest in a microscopic teapot. The hydrogen gas, having, of 
course, twice the volume of the oxygen, is most in evidence, and, 
therefore, the rupture of the tentacle occurs chiefly at its cathodic 
terminal, and where segregated branches of the tin trees are broken off 
the bubbles of gas are generally noticed at the cathode. The oxygen, 
to a large extent, enters into chemical combination with the tin, and 
after the slit has been used for some time a greyish deposit of 
stannous oxide may be scraped from the anode. One fact must be 
borne in mind, that the fine tentacles (whose diameter, by the way, 
is of the order of some hundred-thousandths of an inch) do not come 
into actual metallic contact with the anode terminal. A film of 
electrolyte of almost molecular thickness must exist between the 
two, conducting normally by electrolytic ionization and conduction, 
yet easily decomposed and transformed by a sudden increase of 
current into an insulating gaseous film, the expansion of which 
still further iucreases the resistance of the gap. 


The nature of this electrolytic action when soft metals, such as 
tin, silver, lead, are used as anode, and when the distance to the 
cathode is decreased to the order of yisin. or less, is rather sur- 
prising. The E.M.F.s needed for electro-deposition from anode to 
cathode are extremely small, nowhere approaching the critical 
E.M.F. of polarisation of the electrolyte. Moreover, distilled 
water, so called chemically pure glycerine, oils, &c., contain enough 
of impurities, such as acid traces, to enable them to act here like 
an electrolytic solution. I have in 10 minutes plated a firm deposit 
of tin on a gold cathode, using distilled water only and a P.D. not 
exceeding y volt. For the same reasons it is possible to decompose 
the water films interposed between branches of these tin trees by & 
very minute difference of potential between; meaning that this 
electrolytic responder does not necessarily possess a ‘critical 
potential,” as is common to a coherer. It does not, therefore, 
cease to respond to electric impulses, the potential of which is less 
than the E.M.F. of polarisation of the electrolyte, as commonly 
understood. 

If now the electrodes be slowly separated from one another, with 
one or more of the minute tentacles clinging thereto, a counter 
E.M.F. of polarisation may be observed when the distance between 
the nearest electrodes exceeds a certain small limit. This counter 
E. M. F. exists whether the electrodes be of like or unlike material or 
shape. ров the first application of the local battery to the terminals 
of this cell, a temporary flow of current is observed, the resistance of 
the cell being at first slight, especially if a dilute alkali or acid 
form the electrolyte. Immediately thereafter, however, the current 
flow falls almost to nothing, and the counter E.M.F. of the cell 
asserts itself. This counter E.M.F. is due to the formation of a 
layer of gas insulating the faces of the electrodes. It means that 
unless some depolarizing means be added, the local applied E.M.F. 
must be raised above the opposing E. M. F. of the cell, or above the 
critical voltage required for the decomposition of the electrolyte. 
Now when the cell is placed in the path of the high-frequency 
electrical oscillations, the effect is found to be a temporary, more or 
less complete, annulment of the counter E.M.F. of polarization. 
This effect is scarcely noticeable when the tentacles are made the 
cathode, but when made the anode so that oxvgen is the gas sur- 
rounding and insulating the fine tentacles, the effect of the Hertzian 
oscillation is to decrease to a marked degree the apparent resist- 
ance of the cell. The sensitiveness of the electrolytic cell to this 
action of the Hertzian oscillations is in a measure proportional to 
the exposed area of the anode. With such coarse anodes as are 
furnished by the point of a lmil. platinum wire, the action is 
extremely sensitive. І am using such in working from a St. Louis 
Exposition station to Springfield, III., 105 miles overland; yet the 
diameter of these electrodes 1s 100 times that of the fine tentacles 
or trees previously described. 


Last year a German experimenter, Schlœimilch, reported the dis- 
covery of this same effect in what he called “ polarisation cells.“ 
Anodes having diameters sufficiently small to give great sensitive- 
ness to the responder may be obtained by mechanical means, using 
the Wollaston wire, having a gold or platinum core and a silver 
sheath wherewith, after drawing the whole to a fineness of 2 or 3 
mils, the silver sheath is dissolved in concentrated acid, in a 
manner long known the arts. The order of diameter thus obtained 
is comparable to that of the metallic trees built up by electrolytic 
deposit; and the wire anodes are more stable and better suited to 
the work in this second type of the electrolytic responder. — Prof. 
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Fessenden maintains that the phenomenon observed in this form of 
the electrolytic responder is a heat effect, and on that supposition 
chooses to style this form of receiver a liquid barreter.” His 
theory is that the Hertzian currents passing from the fine 
electrode into the electrolytic heat this latter, and since the thermal 
coefficient of most electrolytes is negative, such heating would 
result in a decrease of resistance of the electrolyte. I have been 
unable, however, to find a single fact warranting such a view. 
First of all, the fact that the device has a valve-effect, not indif- 
ferent to the direction of applied local potential, but practically 
inoperative if the tin anode be made negative, shows that the effects 
obtained are not chiefly I?R effects, as would be required were the 
action a heat phenomenon due to the amount of current flowing. 
Second, that it is a potential-operated and not a current-operated 
device, possessing a capacity and normally insulating the fine 
anode. "Third, that its action is sensibly unaffected by extremes of 
temperature, high or low. Numerous experiments have been 
pursued with scrupulous care, all of which show that this heat 
theory is untenable. A few of these I will outline. In these 
experiments a form of the electrolytic cell was employed having 
the dimensions and constructions shown in Fig. 1. 

It was first necessary to determine quantitatively the effect of the 
received oscillations upon the local circuit of the detector. Prelim- 
inary experiments had shown that the magnitude of this effect 
depended upon the voltage of the local battery as well as the strength 
of the received oscillations. It was, therefore, important to deter- 
mine the resistance changes for a constant intensity of received 
oscillation with varying battery potentials. For this purpose the 
circuits shown in Fig. 2 were set up. 

Galvanometer readings were taken every 0'2 volt between the 
limits 0 to 4°5 volts of the normal currents flowing through the cell 
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when no oscillations were being received, and the apparent resistance 
of the cell calculated from this by dividing the voltage of the local 
battery by the current value. The results showed that the magnitude 
of the response, that is to say, the ratio of normal resistance to 
responding resistance, is greatest with low potentials. Butthe loud- 
ness of the sound in the telephone receivers is greater with the higher 
voltages. The reason for this is apparent when we consider that 
the intensity of sound in a telephone receiver is proportional 
to the square of the current variation, or in other words, 
a great variation of a feeble current does not give the sound 
that a slight variation of a relatively strong current produces. 
It во happens, however, that the human ear does not respond to 
sound in a linear ratio to its absolute intensity, so that the observed 
increase is more nearly linear than quadratic. Assuming that the 
recovery of the high resistance is due to polarization of the small 
electrode, it is evident that if the electrode becomes in any way 
depolarized, and is then left to itself, repolarization would be very 
rapid. As the immersed area of the anode is of the order of a 
millionth of a square inch, the amount of separated gas required to 
completely polarize it would be infinitesimally small, and could 
readily be supplied by the decomposition resulting from & current 
flow of a few micro-amperes for a thousanth of a second. On this 
assumption the current tlow through the cell before, during and 
after the passage of a group of oscillations would be something as 
shown in the curve of Fig. 3. The actual observation of this current 
would require an exceedingly sensitive oscillograph. It is doubtful 
if our present knowledge of oscillograph construction would enable 
us to make such an instrument. But our knowledge of the polar- 
isation taking place in electrolytic cells with larger electrodes 
warrants the assumption of very rapid polarisation. 


p————————————————————MM9À Á———————————————————————— А 


Now to determine beyond doubt that the action of the electrolytic 
detector is due to a breaking down of polarisation, followed by а 
rapid restoration, several experiments were made under conditions 
that did not permit of anodic polarisation. In one experiment а 
platinum wire 8 mils in diameter was substituted for the Wollaston 
wire. This anode gave a fair response when adjusted so that it just 
touched the surface of the alkaline electrolyte. Substituting for this 
solution dilute sulphuric acid, & fair response was still observed. The 
platinum anode was then replaced by an iron wire also 3 mils in 
diameter. With this electrode no response could be obtained, even 
with very strong received oscillations. According to theory, the first 
action that took place with this electrode was the separation of 
oxygen at its surface and the oxidation of the iron. As the oxide 
thus formed was soluble in the electrolyte it was removed as fast as 
formed, going into the solution as ferrous sulphate, the anode being 
rapidly eaten away. The electrode itself acted as the depolariser in 
this experiment, preventing the formation of a polarisation layer. 

In a second experiment another method of preventing polarisation 
was employed. It is well known in electrochemical operations 
that bright platinum electrodes are readily polarised, an almost 
infinitesimal amount of separated gas being sufficient. It is stated 
that the products of the decomposition of J5th milligram of water 
on two platinum plates, each having an area of 1 sq. metre, 
will give an E.M.F. of about 1 volt. In measurements of the 
conductivity of electrolytes this effect can be practically eliminated 
by coating the electrodes with platinum black. This is usually 
accomplished electrolytically, by passing a current backward and 
forward between the electrodes, the cell being filled with a solution 
of platinic chloride, containing a trace of lead acetate. In this 
experiment a platinum wire 1 mil in diameter was used in place 
of the Wollaston wire. Using an alkaline solution, a very good 
response could be obtained. The cell was then filled with a dilute 
platinie chloride solution, and the electrode platinised in the method 
before mentioned. A very feeble current was used, so that an 
extremely thin coating was obtained—so thin that when examined 
under the microscope the diameter of the wire was seen to have 
been increased by less than 2 per cent. The alkaline solution was 
then replaced in the cell, and the electrode immersed as before, but 
no response could be obtained, even when the oscillations were 
made very strong. 
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A third experiment was performed, similar to the second, save 
that a Wollaston wire, thirty-eight millionths of an inch in diameter 
was used in place of the 1-mil platinum wire. With this wire per- 
forming the platinising under the microscope resulted in a coating 
so thin that the diameter of the wire was increased by only about 
10 per cent., or a thickness of two-millionths of an inch. Despite 
the thinness of the coating the result of this experiment was that of 
the second, no response being obtained. This experiment has been 
repeated a large number of times, always with the same result ; 
the thin coating of platinum black either stops the response to the 
Hertzian oscillations altogether or makes it extremely faint. A 
strong vigorous response in the telephone may be entirely stopped 
by a coating of platinum black too thin to alter visibly the diameter 
of the electrode as seen under a powerful microscope. Now, accord- 
ing to the thermal theory of the electrolytic detector advanced by 
Fessenden, the platinising of the anode should have but little effect, 
the increase of diameter being so slight that the dimensions of the 
minute circumscribed sphere or cylinder of liquid would not be greatly 
altered. Yet the experiments show an absolute cessation of response. 

A fourth experiment was performed in direct consideration of the 
thermal theory. If this theory were correct, it is evident that an 
electrolytic detector would operate very feebly or not at all when 
the temperature of the electrolyte was raised to its boiling point. 
In fact, as any temperature elevation would generate steam а 
reversal of effect might be expected, the resistance increasing 1n 
the responding condition. The cell of the detector was placed in a 
paraftin bath, and the temperature raised from that of the room 
to the boiling point of the electrolytic solution. The temperature 
was raised very slowly, and the opération of the detector observed 
with galvanometer and telephone. It was found that the action 
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of the detector was the same at all temperatures, the only effect of 
the heating being to diminish the counter E.M.F. of polarisation, so 
that a very much lessened potential of the local battery was needed. 
The normal and responding resistances of the detector are given in 
Fig. 4, plotted for constant potential of local battery. If the curve 
is compared with the curves of Fig. 8, a rather striking similarity 
will be noticed. The effect of heating the electrolyte is similar to 
that produced by raising the voltage of the local battery. And 
although the loudness of the response in the telephone receiver is 
not increased the detector seems to be more sensitive when heated. 
In a fifth experiment, dilute nitric acid was used in place of the 
alkaline solution. The result was in no way different, save that 
there seemed to be considerable attack upon the anode with the 
acid near the boiling point. 

It is well known that, in general, the temperature coefficients of 
electrolytes is positive. The conductivity of an electrolyte is 
dependent upon two factors: (1) The dissociation and (2) and the 
frictional resistance offered by the solution to the passage of the ions 
through it. Certain bodies, the weak acids, phosphoric, acetic and 
hydrofluoric, have negative heats of formation; that is, the heat of 
dissociation is positive, and, therefore, the dissociation becomes less 
with increasing temperature. If the temperature coefficient of 
fluidity either decreases with rise of temperature, keeps constant or 
increases more slowly than the negative coefficient of dissociation, 
it is clear that maximum conductivity must be reached at a certain 
temperature, beyond which any further heating will decrease the 
dissociation more than it increases the fluidity; and thus on the 
whole diminish the conductivity. Thus in the next experiment an 
electrolyte with a negative temperature coefficient was used in the 
detector. This solution was dilute hypophosphorus acid, having a 
maximum conductivity at about 60°C. Substituting this solution for 
the alkaline solution a very good response was obtained, the galva- 
nometer showing an increased current when responding, the tem- 
perature being maintained at 60°C. to 65°C. According to the 
thermal theory there should have been no response at 65deg., 
and above that temperature the current should have decreased. 


Again, when the usual alkaline solution was gradually heated to 
boiling point, no change in the sensitiveness of the wave response 
could be observed until the violent agitation of the surface due to 
the boiling destroyed the contact. A 1-mil platinum wire sealed 
into a glass tube and immersed operates perfectly when the liquid 
is boiling violently. From these and many other proofs it is, there- 
fore, evident that the wireless telegraph receiver emploving a small 
electrode or electrodes immersed in an electrolyte depends for its 
action entirely upon electrolytic phenomena, and can in no sense be 
classed as bolometer, or barreter, or heat-operated detector. 

It is interesting to note the phenomena as the distance between 
the fine electrode and the other is altered. Consider one electrode 
a silver sheet covered by a thin layer of electrolyte (water, alcohol, 
dilute acids or alkali) If the fine point be immersed without 
touching the silver sheet, we have the action just described, of the 
normal polarisation layer momentarily absorbed or dissipated during 
the passage of the Hertzian wave train, and the normal apparent 
resistance of the cell greatly reduced. In this case, of course, the 
small electrode must be the anode; for if the gas layer surrounding 
it be hydrogen instead of oxygen, the sensitiveness is very slight. 
In this case we would expect the thickness of the gas dielectric film 
to be twice that which oxygen would allow, and that the capacity of 
the little condenser thus formed would be much less. Again, the 
hydrogen will be occluded, whereas oxygen will not be, and the polari- 
sation phenomena, on which the entire action depends, will be less 
marked. Now let the fine platinum tentacle actually touch the metal 
sheet and become welded to it by the application of a suflicient local 
E.M.F. We have here the true hot-wire effect, and the resistance 
of the device, nominally;slight, 1s increased by the passage of the 
high-frequency current. Next make the plate the anode and separate 
from it the fine platinum point by a few thousandths of an inch. 
A bridge of fine silver particles will form, and by raising the cathode 
may soon be drawn up out of the liquid. The normal resistance 
of the responder is slight, and the action of the wave train is to 
decompose the thin layers of electrolyte between particles of the 
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bridge, as at first described. But it can be shown that both 
the increase and the decrease of resistance under the wave influ- 
ence exist in this latter form, popularly called the anti-coherer. 
When one listens in & telephone receiver in the local circuit of 
the electrolytic anti-coherer to a transmitter giving oscillation 
groups with sufficient frequency to form a musical note, two dis- 
tinct sounds are heard. The rst, and usually the loudest, is an 
irregular rumbling sound overlaying the second, which is a pure 
musical note of the same frequency as that of the transmitter. In 
the seventh experiment a condenser of small capacity (two or 
three-thousandths of a microfarad) was shunted around the detector, 
which was placed in an untuned cireuit. The condenser shunt had the 
effect of suppressing almost entirely the musical note in the receiver, 
but had very little effect upon the irre rumble. In an untuned 
circuit, a condenser shunt has the effect ot reducing the potential 
rise due to the received oscillation ; as the rumbling note was but 
little affected by the shunt, we may assume that this is the anti- 
coherer action, the breaking down and re-forming of the conducting 
bridge. This is a current-actuated effect and would be but little 
affected by the shunt. A galvanometer in the local circuit showed 
a greater decrease of current in the responding state with the shunt 
on than with it off. This would indicate that there were three states 
of resistance in the anti-coherer: (1) A very low resistance, due to 
the conducting bridge ; (2) a comparatively high resistant state, due 
to the rupture of the bridge; and (8) a very high resistant state, 
due to the rupture of the bridge, and the polarisation of the broken 
ends of the bridge. | "un 
Represented graphically, as current flow in the local circuit, the 
response of this detector to a signal consisting of six impulses would 
be as shown in Fig. 5. For simplicity the six impulses are con- 
sidered as single unidirectional impulses. The line ab represente 
the normal current flowing through the anti-coherer when no 
impulses are being received and the detector is of low resistance. 
The first impulse breaks down the bridge, and the line bc represents 
the fall of current due to the rise in resistance, the detector 
passing rapidly through the second to the third state, or very high 
resistance polarised condition. The impulses in this signal may be 
considered to be one-hundredth of a second apart. From c to d the 
detector remains highly resistant, and at d the second impulse 
arrives. This second impulse breaks down the polarisation, and 
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the detector falls momentarily to the second state of comparatively 
high resistance. It is then acting as an electrolytic coherer, the 
rise in current de being due to the breaking down of a polarisation 
layer, which is almost instantly re-formed, the current falling again 
as shown by ef. This is repeated by the third impulse. Between 
the third and fourth impulse the bridge succeeds in re-forming, but 
is broken down again by the fourth impulse, as shown by the cur- 
rent fall ki. The fifth and sixth impulses operate the device to 
decrease the resistance, and after the last impulse the bridge has 
time to re-form, shown by the current rise st, the low resistant state 
tu continuing until the next signal. The rumbling note heard in 
the telephone is due to the occasional re-forming of the bridge, as 
shown at k. It will be seen that while the breaking down of the 
bridge is accomplished by current, the opposite action is due to 
potential, so that the condenser shunt eliminates the current peaks 
ehmq, leaving the detector of very high resistance from c to 7, and 
from e to s. This not only eliminates the musical note heard in 
the telephone receiver, but decreases the galvanometer deflection 
during the responding state. This curve is intended to be an ideal 
one, and no attempt is made to show real ratios of current. 

Returning to the form of the electrolytic detector first considered, 
it is apparent that although it is capable of rectifying high-frequency 
currents, this rectification is not an important action. Like the 
metal filings coherer, the energy in the local circuit is derived from 
the local battery, the chief effect of the received oscillations being 
to release this energy. In its construction certain electrolytes are 
found to give better results than others. In all probability this is 
partly due to their relative capacity for absorption of oxygen. For 
example, hypophosphorus acid gives much better results than phos- 
phoric acid, and nitric acid with a certain amount of nitrous 18 
better than nitric alone. Аз the оиз acids contain less oxygen than 
the ic acids, this is the probable reason for the difference. 

The electrolytic responders which I have described seem to 
possess in the highest degree the qualities neceseary to place the 
art of aerography on a basis to compete with existing telegraphic 
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service by land as well as sea. They are extraordinarily sensitive ; 
regular in response ; strictly quantitative and automatic in action; 
have approximately constant normal factors as regards resistance 
and capacity, allowing thus a speed of word transmission limited 
only by the ability of operators to send and receive. By such 
means the problem of electrical tuning, or syntony, are enormously 
simplified; for heretofore the erratic nature of the coherer has 
rendered it impossible to regulate closely the constants of the tuned 
electrical circuits in which it is placed, thus making syntonisation 
by its employ at best crude and uncertuin. 

In re ity of action the responder is strictly comparable with 
the Rutherford magnetic detector as developed by Wilson, Shoe- 
maker, Marconi and Ewing; while as regards relative sensitiveness 
there is to-day no comparison between that of the magnetic detector 
and the electrolytic receiver. Moreover, the device is practically 
indestructible, while its syntonising qualities enable us to so cut 
out foreign signals and electric disturbances as to render wireless 
communication by this means immune from interruption where the 
coherer or less sensitive magnetic detector is an impossibility. 


THE BAY COUNTIES POWER CO.’S TRANSMISSION 
SYSTEM.* 


BY L. M. HANCOCK. 


The Bay Counties Power Co.’s system is remarkable for the fact 
that alternating current at different voltages and frequencics is dis- 
tributed from one main generating station (Colgate) over a wide area 
in California. Formerly, the system was operated by the company 
named, but now the system forms part of the plant of the California 
and Electric Corpn. The main central station is driven by water- 
power, and its equipment is as follows :— 


Generators. 
3 2,000kw., 240 revs. per min., 3-phase 60-cycle 2,400-volt inductor. 
3  900kw., 360 revs. per min., 3-phase 60-cycle 2,400-volt inductor. 
1 720kw., 286 revs. per min., 2-phase 133-cycle 2, 400. volt inductor. 
2 50kw., 800 revs. per min. exciters. 


Suitable tangential water-wheels with deflecting nozzles are 
directly connected to each generator and exciter. The low-potential 
switching is made as simple as possible, and only such instruments 
are centralised as are needed to control the plant. The rest are 
scattered about the building near the apparatus to which they 
belong. Oil switches are used exclusively for the 2,400-volt circuits, 
at which voltage all the machines operate. The transformers are 
alloil-insulated and water-cooled, the majority of them having a 
capacity of 750kw., but there are a number of smaller sizes. 

All low-potential wires and cables are run in a subway, while all 
the high-potential wires and connections are overhead in the gallery. 
Originally an immense amount of wood was used in mounting the 
high-potential switches, lightning arresters, &c. This construction 
was destroyed by fire in March, 1903, and has been replaced by a 
brick and tile and steel construction built up on the cellular system. 

The unique feature of Colgate, as mentioned above, is the number 
and variety of very high-potential circuits radiating from the plant. 
The following table gives a list of them :— 


| No. of L'ngth No. of 


No ngih | 8 Wires » 
pisei oir- in pole Material. & in each cy | Kilo-volts. 
''euits. miles. lines. | 2 gun SERE 
— — |р 
| $ Copper | ae 
кы i 2 10 2 1 Copper -Ng | 8 60 40-50-60 
acra | 60 М: Alu. | 
mento f : | 61 1 { 1 m. cpr.) 8 | | 60 a0 
uc 1 | 28 1 Aluminum | 3 3 | 60 | 40-50-60 
rys- Al. 
vile. yt 28 1 Part Gre j2 | 4 60 15 
Nevada.. 1 19 1 Copper. 3 8 60 ?21|0n same 
Nevada.. 1 16 ' 1 (Copper 2 4 183 | 24 pole line 


This variety of service can only be handled successfully at the 
power house end by either using individual transformers for each 

e, by using a great many high-potential switches, or by a combi- 
nation of the two methods. The third method was eventually 
adopted. The odd phase and voltage lines had to have separate 
transformers which were operated from the low-potential switches, 
and were, to all intents and purposes, a part of their respective lines. 
The growth of the plant was such that the odd voltage three-phase 
lines could not be avoided; however, it was planned ultimately to 
have these all operated at the samo tension. 

There were four designs of switches employed, as follows :—First, 
an emergency switch, which, when open or closed was perfectly 
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safe but would not stand being opened under full voltage and heavy 
current. This was simply a blade about 80in. long with jaws 
mounted on large insulators which were carried and held in place 
by suitable frame work, the blades being pivoted to one of the jaws. 
These switches were suitable for cutting out a dead line or would 
open the full voltage of a 30-mile line if there were no load on it. 
They were also adapted for cutting in and out banks of unloaded 
transformers but with full voltage on. They were used in series 
with main switches, lightning arresters and other devices that must 
be taken out of service occasionally without having to shut down, 
and were also employed for temporary work and testing. Second, 
the Stanley switch, which was arranged to break the arc in a tube 
filled with plaster of Paris. This served the purpose in the absence 
of anything better, but was clumsy, slow of operation and often out 
of repair. Third, the oil switch with horizontal break. This switch 
was not installed where it had to handle heavy loads, but there were 
some very severe tests put on it which it stood remarkably well. 
These tests consisted of opening a dead short at a distance of 
100 miles from Colgate with full generator capacity behind the 
line. Fourth, the oil and water switch. This switch in its original 
form was put under extremely severe tests which it stood wonder- 
fully well, opening 25 dead shorts on a 40-kilovolt line in quick succes- 
sion, some of which were 240 miles from the generator via the 
pole line. However, the design of this switch was not suitable to 
the duties required of it. During a severe lightning storm it broke 
down and was not replaced. The concensus of results pointed to 
the horizontal break oil switch as the one that stood the test of 
actual service the best of any. | 


The sub-stations and the wiring for them were as various as could 
be imagined. The transformers, as a general thing, were wound so 
that they could be used anywhere on the system, and taps were 
brought out so that either three-phase or two-phase circuits could 
be fed from them. Three transformers were generally used, and 
taps were brought out from the winding so that the voltage could 
be varied as needed. When two-phase service was given from three 
transformers it was found unsatisfactory for motor work on account 
of the regulating coils varying the phase angle. In several cases & 
single transformer was installed for single-phase service in small 
towns, the high-potential side having one wire attached to one of 
the line wires and the other to a ground plate, very satisfactory 
service being given in this way in small towns. The sub-station 
buildings varied from steel frames covered with corrugated iron 
in important locations to an ordinary wooden building in some of 
the small towns. 


The switchboards in a few of the larger stations were quite com- 
plete, but in the majority were very simple, there being generally 
apparatus to meet only the most urgent needs. High- potential 
switches were usually provided in each station; in the larger ones 
they were either Stanley or horizontal oil break; in the smaller 
stations the cheapest kind of a long knife switch. Devices were 
usually provided outside to cut the line clear from the building. Ten 
sub-stations were put into service when the line went into com- 
mission. In three years this number had increased to 26. The 
majority of these stations needed little attention. 


The lines demanded, and got, especial care and attention. It 
might be said, on general principles, that there never is enough 
money put into the lines. We will deal alone with the 140-mile line, 
because this is typical of how all the others were handled, especially 
those carrying the higher potentials. Elaborate precautions were 
taken to discover any weakness and repair it before a breakduwn 
could result. However, we could not always tell just how fast things 
were going to happen. In the course of operation the following 
observations were made :— 

Wood pins were destroyed by the hundreds near salt water, 
cross-arms a few and poles only two or three in the course of three 
years’ service. Glass is not suitable for high-potentia) insulators 
under the conditions as they exist on this system. An all-porcelain 
insulator has been and is being substituted for the composite insu- 
lator as fast as conditions will permit, especially near salt water. 
The insulator first installed has so little margin of safety that if it 
were broken at all it was ordered to be removed from the line. If 
only a small piece were chipped out of the edge the risk was taken 
{ог a time. The only place where we had trouble with the accumu- 
lation of dirt on insulators was near salt water and cement works. 
There may be a good deal of noise at an insulator on a wood pin for 
many weeks and not much damage result, but it should be watched 
closely. With a steel pin and a wood cross-arm this noise will not 
be anything serious except in some unlooked-for place, due to local 
conditions. These should be watched closely on general prin- 
ciples. Ocean fogs cause the burning of very many wood pins, 
while cross-arms and poles suffer but little. Fogs a few miles back 
from salt water do not affect either pins, cross-arms or poles. Rain 
is Heaven's own blessing on a high-potential transmission line. It 
cleans the insulators and stops a good deal of the damage to wooden 
supports. This is true of salt water districts especially. The first 
few drops that fall after a prolonged dry spell causes a good deal of a 
display, which soon passes, however, and all is quieter and better 
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than it was before. This display does not affect the power-house 
load to an appreciable extent nor does it affect lights or motors. 

The starting of this line in a rain storm never caused the slightest 
trouble, in fact, in changing from one line to the other, full voltage 
has many times been thrown иш, on the dead line during 
heavy rain storms without the slightest disturbance. The experience 
has been that long spans are preferable in almost every case. Ona 
mountain line built about two years ago some very long spans were 
used. One was 1,800ft. with the regular line conductor, a 
350,000 cm. stranded aluminum cable, and it has given the best of 
satisfaction. Every indication is that steel should be used for 
high-potential line supports from the ground up to the insulator 
throughout the system. 

The low-potential distributing systems gave very little trouble, 
and it was very seldom that the current available could not be used. 


AMERICAN PRACTICE IN HIGH-TENSION LINE 
CONSTRUCTION AND OPERATION.* 


BY DR. Е. A. C. PERRINE, 


Above 2,300 volts, where transmission proper really begins, the 
first voltage now commonly employed is 6,000, which figure has 
been established as standard by the needs of the lighting plants in 
the great cities. For this voltage direct generation at high pressure 
is almost invariably used. The next higher voltage now commonly 
employed, and practically the first one for which step-up trans- 
formers are used, is 15,000. The next step is to 25,000 volts, which 
is the highest figure reached without special study of insulators, 
switches and lightning arresters. A voltage of 85,000 is employed 
in a number of plants built about five years ago, and at this figuro 
the special difficulties due to line capacity, insulator size, erratic 
lightning-arrester effects and switching begin to make themselves 
seriously felt. Above 85,000 volts the standard voltage is called 
60,000, although in all plants that have heretofore been established 
to operate at this pressure, there have been installed transformers 
arranged for connection to various voltages of from 40,000 up to 
60,000 volts, and the majority of these plants are to-day operating 
at about 50,000 volts, some of them being unable to operate at 
the highest pressure on account of the character of line insulators 
originally installed. 

For switching, the present type of 2,800.volt oil switch has been 
so well developed, by reason of the great number of plants operating 
at this pressure, that for handling a particular amount of energy it 
is both cheaper and better than any 500-volt switch on the market. 
Use has been made of a long arc-breaker between carbon terminals 
and long.enclosed fuse—a fuse drawn through a tube filled with a 
fine, non-conducting powder—and of oil switches. The first two 
tvpes, while interrupting the circuit well, draw an arc of excessive 
length and produce a surging which may result in an encreased 
potential of at least as much as 50 per cent. In consequence, these 
types are rapidly disappearing except in plants operating at 15,000 
volts and below, where the carbon break is preferred to the enclosed 
fuse, though it is common to instal the two in series, allowing the 
fuse to operate as a safety device, but not for the purpose of switch- 
ing. The type of fuse where wire is drawn through a tube filled 
with powder was found to operate successfully up to 40,000 volts 
and without serious surging on the circuit, but tho powder being 
blown out with great force, scattered over the entire station. The 
vertical-break oil-switch has the advantage that the amount of oil 
contained in the oil tank is relatively sinall, and will add to possible 
conflagration only а slight amount of fuel. This switch is often 
found on severe short circuits blowing all the oil out of the tank 
unless the tank is built very strongly, when it becomes necessary 
to insulate the plunger from the tank as it enters the switch. The 
horizontal break switch, while containing a large amount of oil, will 
for the same length of break handle about 25 per cent. more energy 
at any definite potential. This switch can successfully be used at 
60,000 volts, and up to the present time has not been found to blow 
the oil from the tank. No distinct preference is given to the hori- 
zontal switch, though the writer believes that in the future this type 
will be used as a standard for the highest potentials, 

Three-phase transmission with two-phase distribution, described 
by Mr. Scott at the International Congress of 1893, is very exten- 
sively employed. In general it may be stated that up to 25,009 volts 
the delta connection is generally preferred, principally because with 
this connection a ground upon one line does not necessarily result 
іп а short circuit, and, furthermore, the service is not necessarily 
interrupted in the case of the failure of a single transformer. At 
voltages higher than 25,000 volts the transformers for delta соппес- 
tion become more difficult to build and insulate. Furthermore, a 
single ground anywhere produces disturbances of a serious character, 


* Abstract of a Paper read before Section D of the St. Louis Inter- 
national Electrical Congress. 


and in consequence the star connection with the grounded neutral 
is employed, advantage being taken of the fact that a grounded neutral 
aids in the distribution of unbalanced loads, and furthermore the rise 
of pressure which may occur from line discharge at the time of an open 
circuit or a short circuit are not so likely to produce serious results. 


For the distribution of current through the low-tension mains. it 
is generally the custom to transform to 2,800 volts two-phase unless 
either the load is mainly one of motors, or unless there are impor. 
tant motors of considerable size to be supplied at a distance of 
4 mile or more from the sub-station. In such cases three-phaso 
star-connected four-wire distribution is employed, allowing the 
connection of distributing devices either to a 2,800-volt circuit 
between lines and the neutral wire or & connection to & 4,000-volt 
delta circuit for balanced loads. This combination of circuits is 
found to be extremely useful where a mixed load is to be supplied 
at varying distances. 

In the most recent types of construction the height of pole is 
limited as much as possible. Many series of tests with glass and 

orcelain insulators have shown conclusively that the porcelain 
insulator has a greater mechanical strength, is less liable to surface 
leakage, has a safe dielectric strength, and, in addition, that it is 
exceedingly difficult to so break the head of a porcelain insulator as 
to allow the wire to fall away from it. On the other hand, the glass 
insulator is cheaper and easier to inspect. One disadvantage of porce- 
lain is that there is an uncertainty as to its solidity, and that it is 
only possible to ascertain its solidity by most careful high-voltage 
tests. The question of the form of high-voltage insulator as yet is 
in dispute, operating engineers being inclined to & design where the 
petticoats are very long and comparatively close together, so that 
great crecping distance be given over the surface of the insulator 
between line and line and between line and pin, comparatively little 
regard being placed on the flashing distance. Engineers of the 
manufacturing companies, however, incline toward one of a much 
more open type, of large diameter and with few petticoats. This 
latter form undoubtedly gives the greatest sparking distance, 
has the least dark spaces within it, and is more readily cleaned by 
rain storms. It is also important that such an insulator be con- 
structed to operate at high voltage without noise, and, as there is 
a definite loss cf energy whenever the insulators on a line are noisy, 
it may be safely predicted that the open type of insulator is to be 
the one that will be in the future considered as the standard. While 
insulator size may be largely determined by form, at the same time 
we may in general note that up to 10,000 volts insulators, whether 
of glass or porcelain, have a minimum diameter of about bin. A 
Tin. insulator can successfully be used on voltages as high аз 
25,000, a 18in. insulator is sufficient up to 40,000 volts, while at 
60,000 volts it does not scem safe to instal insulators having less 
diameter at the top than 14in. А greater size would invariably be 
used for these high voltages if the problems of the manufacture of 
porcelain and support of the insulator were altogether solved. 


At 25,000 volts and below а wooden insulator-pin can be success- 
fully used, and, indeed, forms a certain protection to the line by 
reason of the fact that the pin itself is a safe insulator, and is only 
in danger of being burned where the insulator is punctured. Above 
this voltage, however, only metal pins can be employed, not only 
on account of the large size of the insulator, but also on account of 
the fact that there is much burning of wooden pins. There is no 
doubt that this burning effect is due to leakage over the surface of 
the insulator, but it is extremely interesting to note that in some 
cases the pin is actually charred, whereas in other cases there is an 
apparent disassociation of something in the wood, and peculiar salts 
are left behind either reduced from the atmosphere or from the 
material of the wood itself. 

For transmission work, where the wires are smaller than jin. 
in diameter, usc is not made of soft-drawn copper wire, and it 
may be stated that the standard in American practice is to use soft- 
drawn wire only for large, low-potential circuits where the small 
change in conductivity due to the hard drawing is an important 
factor. Up to yin. hard-drawn copper may be considered standard. 
Between jin. and in. diameter the practice is evenly divided 
between solid hard.drawn wire and strand. Larger than win. 
strand is almost invariably employed. Some use has been made of 
solid aluminum, but, as the material must be handled with great 
care, it has been found generally to be the better practice to employ 
aluminum strand, which is more readily installed and more reliable 
after installed. For short lines, delivering a small amount of power 
at voltages of 40,000 or above, aluminum is decidedly to be pre- 
ferred, since it is found that at these voltages a wire less than ]in. 
in diameter will discharge through the air, and this discharge may 
result in a considerable loss of energy. Accordingly, it is not pos- 
sible at these voltages to successfully use wires less than 5 in. in 
diameter no matter what the amount of energy or the distance. 
Accordingly where the amount of energy and the distance may 
result in the loss not being the determining factor, aluminum is 
much preferable for the reason that at a definite size it is materially 
cheaper than copper. Where salt-sca fog is to be encountered, both 
aluminum and copper are acted upon. The action on aluminum із 
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greater than the action on copper, and, in consequence, copper must 
necessarily be used. Where such conditions are not encountered, 
aluminum is an entirely safe material, provided it is not exposed 
to the elements in contact with any other metal. The joints, 
therefore, must either be made of aluminum of the same quality 
as the wire, or the joints must be carefully insulated so that no 
moisture will penetrate. Aluminum must be strung with careful 
reference to the temperature at the time of erection, since its 
coefficient of expansion is very large, about three times the coefficient 
for copper, and experience in the erection of copper lines will result 
in an unsafe aluminum line. The horn form of lightning arrester 
developed in Germany has been found to operate with invariable 
success so far as the lightning arrester itself is concerned, but, as it 
is interrupting the ground circuit, it draws a large arc, and oscilla- 
tions are produced on the line, which in many cases have been found 
to have more serious results than the discharge they were installed 
ќо remove. Condensers in parallel with the lightning arresters and 
ingenious arrangements of arresters and resistances have been used 
with some success, but none of these plans may be considered to be 
entirely satisfactory for the highest potentials operated from the 
largest generated plants. 


A NEW ARC LAMP. 


It is claimed for a new continuous-current arc lamp, which is 
being introduced from America into this country by Messrs. J. 
Defries & Sons, that it is exceptionally economical, owing to the 
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Fic. 2. 
DIAGRAM or CONNECTIONS OF 
Stewart Arc Lamp. 


Fic. 1.— SECTION THROUGH STEWART 
CoNTINUOUS-CURRENT Акс LAMP. 


absence of an external steadying resistance. There are, however, 
two small internal resistances, one of which permits the final adjust- 
ment of the voltage, while the other allows some variation of the 
current. In the adjoining illustrations these resistances are denoted 
by Aand K. Fora pressure across the mains of 110, 115 and 120 
volts, the pressure across the arc is stated to be about 97, 102 and 
107 volts respectively, so that about 13 volts only are lost in the 
lamps. This result has been obtained by the use of a choking coil. 
When the carbons come into contact with each other there is a rush 
of current, and in the usual type of arc lamp this rush is limited in 
strength by an external ohmic resistance, but in the arc lamp in 
question it is retarded by the action of the choking coil, connected 
in series with the are. During the time the main current is thus 


choked back, the current in the shunt coils F, which is not throttled, 
causes the carbons to be separated by a suitable interval. 

Fig 2 represents the diagram of connections. From Figs. 1 and2 
it will be seen that the main current flows from the positive terminal 
to the choking coil L, the small internal regulating resistance K, 
the series regulating coils E, the carbons C and B, the second small 
resistance A and back to the negative terminal. The current path 
to the shunt-regulating coils is as follows: — From the positive ter- 
minal to the shunt coils F, through the series coils E, past the 
carbons C and B and the resistance E and back to the negative 
terminal. As the shunt coils have very little self-induction, the 
current through them is practically always in phase with the 
unpressed voltage, and the regulation, therefore, takes place promptly 
whenever the pressure across the arc, or, in fact, anywhere in the 
circuit, changes. 

Such mechanism as there is in the lamp is of a simple character. 
The feed is by gravity and is effected in the following manner :— 
As the carbons burn down and the arc lengthens, the current both 
in the series and the shunt coils decreases, and the armatures of these 
solenoids gradually sink down. These armatures carry a clutch, 
which in its turn embraces and supports the upper carbon C. When 
the main current has diminished to a predetermined degree, the 
arrangement of clutch and armatures is lowered to such an extent 
that the part D (Fig. 1) touches the table, shaded in the illustration. 
The clutch sinks a little more, until its prongs are forced away from 
the carbon by the wedging action of D. At this moment the upper 
carbon drops, the shunt current increases with a rush, and the 
armature, clutch and carbon are drawn, en bloc, upwards. Simul- 
taneously, or an instant after, the main current wave arrives. The 
cycle of regulation then begins afresh. The arc lamp is of the 
enclosed type, said to burn for about 125 hours with one set of 
carbons, Unfortunately it is not possible to operate the lamps in series 
at present, but they burn satisfactorily when placed singly on 110 
volt mains, and, we understand, even with voltages of anything up to 
160 volts, although at the higher pressures the arcs ara long and bluish. 

The lamps are designed for 3? and 44 amperes. In one pattern, 
the lamp is entirely self-contained, the choking coil being fitted inside 
the lamp, whose total height is 29in. In another design the coil is 
external. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


Action of the Coherer.—J. Hárdén describes а form of coherer 
in which the “cohesion ” is of a purely gaseous kind. The 
arrangement is shown in the diagram, where D is a vacuum 
tube connected with a larger vessel, B, both of which are 
exhausted down to a point at which the conductivity, deter- 
mined by means of the electrodcs 
се, is greatest. The sparkgap d con- 
sists of two platinum wires O' 2mm. 
apart. Theantenna A is connected 
to one of the electrodes, P, while 
the other is earthed. А battery 
circuit is shunted across PP, and 
contains a battery, b, and a galva- 
nometer, g. No spark passes at d 
until electric waves impinge upon 
A. Then the gap is bridged by a 
spark, the battery circuit is com- 
pleted, and the galvanometer shows 
a deflection, which continues while 
the waves impinge upon A, and 
then ceases, there being an auto- 
matie decoherence independent of shock. If a mercury lamp 
is substituted for d, and a 200-volt continuous current for б, a 
strong wave impinging upon A lights the шр 

IJ. Harvey, Physikalische Zeitschrift, October 15, 1904.) 
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Colour Photogruphy.—E. Rothé has succeeded in obtaining 
Lippmann photographs without the aid of a mercury mirror. 
He noticed that the gelatine side of an under-exposed Lipp- 
mann negative presented by reflection colours varying with 
the thickness of the gelatine. He found that these colours 
were due to reflection, not from the mercury mirror adjoining 
the gelatine, but from a thin film of unexpelled air. He there- 
fore took photographs without the mercury mirror, simply 
exposing the plate with its film away from the lens. The 
exposure was long, and amounted to half an hour in sunlight 
and two hours in a well-lighted room. A spectrum of an are 
lamp took 15 minutes. The exposure may be reduced to а 
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few minutes by treating the plates before use with an 
alcoholic solution of silver nitrate. Pyrogallic acid is the 
best developer, and the negatives may be intensified with 
mercuric chloride and amidol. The colours are less vivid 
than those obtained with the mercury mirror. All the 
colours, except the extreme red, aro faithfully reproduced. 


The method is within the reach of any amateur. 
[E. Rorg£, Comptes Rendus, October 10, 1904.) 


The Electrolytic Detector.—V. Rothmund and A. Lessing 
ublish the results of an investigation of Schlómilch's electro- 
ſytie detector which go to show that the effect of the detector 
is not due, as Fessenden thought, to the evolution of heat, but 
to a process of depolarisation. They used a point made of 
platinum wire O OImm. thick in dilute sulphuric acid. The 
receiver is shown in the diagram, which also shows the stan- 
dard cell used for determining the polarisation of the detector 
cell. The reaction of the detector sets in at very low differences 
of potential, the impact of electric waves producing an increase 
in the current strength and a lowering of the E.M.F. The 
point may be either an anode or a cathode, and the chemical 
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process is without any influence. With the same electrolyte, 
the sensitiveness varies as the conductivity. Ordinary voltaic 
cells show an increase of both E.M.F. and current under the 
influence of electric waves when one electrode consists of a 
fine point. 

(RorHxwuND and Lrssixo, Annalen der Physik, No. 11, 1903.) 


Standards of Light.—E. L. Nichols reviews the present state 
of the question of luminous standards, and points out that the 
flame standards so far hold the field. Hefner's amyl-acetate 
lamp is the most widely accepted. The physical constants of 
this flame, and its dependence upon the carbonic acid and 
moisture in the air aro well determined. But its fceble inten- 
sity and colour are against it. Were it possible to burn the 
proper mixture of acotylene and air in a burner, the dimen- 
sions of which like those of the Hefner lamp were sufficiently 
great to admit of accurate workmanship, there is every reason 
to suppose that this source of light would show the uniformity 
desired in a standard. The mixture is, however, violently 
explosive and in order to keep the flame from striking back 
the gas orifice must be very small. Not only is it imprac- 
ticable to make burners with such sniall openings which will 
give strictly the same size and intensity of flame but in a given 
burner the orifice is subject to partial clogging. The result is 
а variation in the proportion of acetylene to air and a change 
in size and intensity of the flame. While it is probable that the 
future will see the development of a satisfactory primary stan- 
dard based upon the electrical heating to incandescence of 
carbon or of some metallic oxide, the immediate basis for 
standardisation of artificial light sources lies in the use of a 
primary standard consisting of a flame standard and the pre- 
paration of calibrated incandescent lamps as secondary stan- 
dards of light. Such lamps may in the present state of the 
art be made to agree with each other with all necessary exact- 


ness. While the absolute definable value of such standards 
can for the present be considered as exact only within the 
limits of reproducibility of a flame standard such as the Hefner 
lamp, the actual agreement of the standards existing in those 
laboratories in which photometric work is based upon the Hefner 
unit appears to be much closer than the performance of the 
amyl-acetate lamp would lead us to anticipate. 
[E. L. NicHors, St. Louis Congress Papers, Section A, 1904.) 


Gaseous Conduction at High Temperatures.—J. Trowbridge 
has endeavoured to obtain a new series of hydrogen lines by 
exposing the gas to temperatures higher than any yet attained 
in spectrum analysis. His object was to identify some of the 
nev lines with lines found in stellar spectra, to imitate, in 
fact, more closely the conditions under which the stars shine. 
He failed to find the new series, though he went so far that the 
silica of the capillary tubes was vaporised. The experiments 
were made with a storage battery of 20,000 cells, which were 
used to charge large condensers. The temperature attained 
was probably about 1,800deg. All the specimens of glass gave 
broad bands due to silica. The narrow capillaries with metallic 
terminals experimented with, may be called electric furnaces 
in which there is no permanent product or permanent decom- 
position ; moreover, the spectra which we observe do not 
reveal all that the capillaries contain. Hydrogen may be 

resent, but it is concealed. Oxygon shows its presence only 
y probable oxides; the constituents of rarificd air are 
undoubtedly always there. The conditions which prevail in 
the case of discharges in such narrow capillaries seem to be 
analogous to those in the caso of discharges under liquids. 
Some metallic lines are reversed and others suppressed, The 
author puts the question whether helium is really obtained 
by transmutation from radium, or whether it is a result 
of an electrical stimulus which brings to light the helium 
which refused to manifest itself by chemical analysis. Тһе 
author concludes : “In this study of the upper limit of tem- 
perature which one can reach by electric 1 through 
rarified gases, we perceive that spectrum analysis is one of the 
most difficult analyses which modern science has revealed, 
There are a few broad facts such as Doppler’s principle and 
the reversal of spectral lines according to Kirchhoff s law; on 
the other hand, there is ionisation, dissociation, adsorption and 
absorption, all modified by the glass or quartz vessels which 
must pomp over. 

(J. Trowpnipar, St. Louis Congress Papera, Section А, 1904.] 


Electrostriction.—Electrostriction is the strain in dielectrios, 
and their consequent mechanical deformation, produced by 
the passage of electricity through them. The action is sup- 
posed to take place in solid, liquid and gaseous non-conductora 
when they are electrified. Faraday and Maxwell made it the 
cornerstone of their electromagnetic theory. L. T. More, in 
describing his recent experiments on the subject, says: There 
seems to be a considerable degree of confusion prevalent in 
regard to the significance of electrostriction. It do:s not 
involve the pressure produced by the attraction of two charged 
bodies but 1з a property of electric flux in a non conductor. 
For example, two charged bodies attract each other and if they 
touch a solid dielectric, glass for instance, placed betwcen them, 
the glass must be deformed mechanically whatever theory is 
adopted. But those who believe in electrostriction maintain 
that if the charged plates be separated from the glass and if 
the intervening spaces bo filled with a fluid dielectrie of the 
same dielectrie constant as the glass and filled in such a way 
that the mechanical force of attraction of the electrified a ma- 
tures cannot be communicated by the fluid to the glass, still 
the latter will contract in the direction of the lincs of force 
and expand perpendicularly to them. This mechanical defor- 
mation, called electrostriction, is due, then, entirely to the 
electrical stresses in the ether communicated to the g'ass 
immersed in it," The author's own experiments with glass 
tubes subjected to strong electrostatic fields gave no re:ults 
which could with certainty be ascribed to electrostiiction. 

L. T. More, St. Lors Congress Papers. Section A, 1904 ] 
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THE LIMITATIONS OF PROVISIONAL ORDERS. 


On more than one cczasion we have pointed to the difficulty 
which our law-makers are bound to find in legislating for such 
а progressive industry as electrical engineering. After a law 
has been passed for a few years, fresh discoveries are brought 
to light, or new developments are made, which produce radical 
alterations in prevailing ideas and their adaptation in prac- 
tice, with the result that lawyers and judges are continually 
being called upon to decide upon the interpretation of an act 
in its application under conditions very different to those 
for which it was originally intended. An instance of this 
is affordel by the judgment delivered by Mr. Justice 
FARWELL in the case of the Attorney-General and Others 
v. the Metropolitan Electric Supply Co., and reported in 
another column. The Metropolitan Electric Supply Co. were 
allotted certain supply areas in London under their Act of 
1889 and subsequent Provisional Orders. The Act and the 
Provisional Orders all contained the clause, subsequently 
embodied in the Electric Lighting (Clauses) Act, to the effect 
that the undertakers should not, after the commencement 
of the Order, “supply energy or (except for the purposes 
of the Order) lay down electric lines or works beyond the 
area of supply," except with the sanction of Parliament 
or under a Board of Trade Licence under the Electric Light- 
ing Acts. Finding it necessary to erect a larger power station, 
the company obtained Parliamentary sanction in 1898 to 
supply the areas in question from a generating station external 
to the areas of supply—a contingency not contemplated in 
the original Electric Lighting Acts. When these original 
Acts were passed, it was not realised as well as it is now what 
large economies could ensue from the adoption of large gene- 
rating units and the concentration of all the generating 
machinery into one large works—an economy which might 
far out-balance the loss due to fixing the site of these works 
at some distance from the area to be supplied. The works 
were duly completed at Willesden, and all went smoothly 
until the end of last year, when the company commenced 
supplying energy to the London and North-Western Railway 
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Co., whose sidings adjoin the Willesden works. Now, the 
Urban District Council of Willesden had in the meantime com- 
menced an electric supply in their own district, and considered 
therefore that the North-Western Railway Company should 
buy its electrical energy from them, as they were the only 
authority in the district possessing statutory powers to supply 
there. Of course, the Urban District Council does not possess 
a monopoly, and there would have been nothing to prevent a 
company from erecting electricity works adjacont to the 
railway siding and supplying the railway company with 
current. The Metropolitan Electric Supply Co. contended 
that they had a right to do this under their articles of asso- 
ciation, but the District Council contended that under the 
terms of the Provisional Orders and Acts already referred to, 
this particular company’s area of supply was limited to the 
metropolitan arcas already specified. Mr. Justice FARWELL 
has upheld this point of view, and has granted an injunction 
against the company. 

As there will, of course, be an appeal against Mr. Justice 
FARWELL’S decision, we have no intention of criticising his 
interpretation of the Electric Lighting Acts, but it will not be 
out of place to point out that, if the interpretation he a correct 
one, the effect will be far reaching. There are not likely to be 
many cases on all fours with the present one, but nevertheless 
there are several in which the judge’s reading of the Act 
will apply in a manner hitherto unsuspected. According 
to the interpretation of the clause quoted in the commencement 
of this article—a clause which is identical with clause 4 of 
the Electric Lighting (Clauses) Act—no company possessing a 
Provisional Electric Lighting Order may erect “ electric lines or 
works” except in the area to which that order rofcra, without 
express Parliamentary sanction in the form of a supplemontary 
Provisional Order or a Special Act. A company owning a 
Provisional Order or Provisional Orders is, in fact, debarred 
from carrying out any electrical contracting business except in 
the area covered by the Order or Orders. Assumo, for 
instand that a company, whose business has hitherto been the 
erection of private installations all over the country, desires to 
extend the scope of its business, and obtains a Provisional 
Order for the supply of electricity in a small town. From 
that time forward it would be in the power of anyone interested, 
to prevent the company from going on with its former 
business except in the particular arca covered by the Pro- 
visional Order. Моге serious still would be tho position 
of the manufacturer of electrical machinery who is in tho 
habit of taking contracts for the entire erection of electricity 
works or electric railways; if he obtained a Provisional 
Order for any district, the Electric Lighting (Clauses) Act 
would forbid him “to erect or lay down any electric lines or 
works beyond the area of supply otherwise than under the 
authority of Parliament ." It is wel known that 
these things have been done in both the instances we have 
taken. The conclusion may appear absurd, but it is the logical 
sequence of Mr. Justice FakWEta’s judgment. We may quote 
his words :— ZEN І 

Farther, it was clear from certain clauses that Parliament took 
into consideration the financial condition of the companies which 
asked for statutory powers. The Legislature would naturally take pains 
to see that every company had sufficient funds not only to carry out the 
necessary works, but to carry on the undertaking when once they had 
started active operations, and certain clauses were inserted with that 
view. Now he was asked to say that the prohibition contained in Clause 5 
of the Act of 1889, and repeated in the subsequent Provisional Orders 
[Clause 4 of the Electric Lighting (Clauses) Act of 1899], was not а general 
prohibition, but only applied to the company as undertakers under the 
particular Act. He agreed that some qualitication was necessary, and 


that was that the undertakers, so long as they were undertakers working 
that particular undertaking, must not supply electricity outside the 


statutory area—the prohibition was not meant to extend to the company 
for all time. But he could not interpret the prohibition so as to limit it 
in the way the defendants wished. Further, the proviso to the clause 
excluded the idea of limitation, for if this was not a general prohibition 
the proviso would be unnecessary. The result was that he could not 
insert limiting words in Clause 5. 

We can only hope, thereforo, that Mr. Justice FARWELL’s 
reading of the clause is wrong, and that it will be reversed on 
appeal. If he is correct, a modification must be made in the 
new Electric Lighting Bill when it is introduced next year, in 
order that the law on this point may be put upon a more 
reasonable basis, 


REVIEWS. 


(Copies of the undermentioned works can be had from The Hleotrician Office, post 
free, on receipt of published price. Add 5 percent. for abroad or for foreign books, 
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The Diseases of Electrical Machines: their Symptoms, Causes 
and Remedies. By C. KINZznnuxxER. (London and New York: 


Harper and Brothers). 1904. 1s. 6d. nett. 


This is a little book of about 80 pages on a novel plan. Tho 
principal troubles that are likely to be met with in the care of 
dynamos, alternators and motors, such as sparking, heating, 
failing to generate, &c., form the sub-divisions of the book ; 
and under each in one column aro given specific additional 
symptoms, in the next column is given the E 
cause, and in the third column the remedy is dealt with. 
Everything it stated with as much brevity as possible, but in 
treating of the remedy the author expands his remarks and 
adds a diagram, if necessary, to make his meaning intelligible. 
At the end there is a useful appendix of about a dozen pages 
on the installation, care and maintenance of electrical 
machinery. The book does not pretend to be an claborate 
treatise for the experienced man, whose natural insight or 
acquired knowledge will tell him all that he will find here. 
The reader is, of course, supposed to have some knowledge »f 
electrical muchirery, but need not have any acquaintance with 
theory. It is just such a book as might be placed with great 
ad vantage in the hands of an intelligent mechanic, or a student 
just entering the testing shop. 


Electrical Motor Installations. By F. J. A. Marrugws. (Manchester: 
The Scientific Publishing Co.) 2s. 6d. net. 

The second edition of this book is very much on the same 
lines as the first, its object being to place before non technical 
users of electrical energy some practical information regarding 
the construction and working of plant. This is achieved by 
the use of simple non-technical language which may be easily 
understood by a person of average intelligence. Much of the 
matter has been re-written, and the second edition is un- 
doubtedly an improvement on the first. The descriptions of the 
various applications of motor driving to industrial purposes 
are very interesting, but more might well have been written 
on mining work. Naturally, a great many of the facts regard- 
ing motors and appliances in ordinary work apply equally to 
those employed in mines, yet the latter application is onc of 
such growing importance that all possible attention should be 
paid to it. 

Elementary Manual on Applied Mechanics. By Axpnew Jaurrsox, 
6th edition. (London: Charles Griffin & Co.) 38. 6d. 

The words “sixth edition” on the title page are as eloquent 
as the most eulogistic review. An important feature of the 
new edition is the inclusion of a large number ot elementary 
questions set at the May examinations of the Board of Educa- 
tion, South Kensington, and the now defunct Science and Art 
Department, for the last 12 years. At the end of the book 
there is also an appendix containing the 1902 ond 1904 
elementary applied mechanics and ordinary grade mechanical 
engineering papers of the City and Guilds of London Institute, 
together with the general instructions for these examinations. 
As an example of the way in which Prof. Jamieson keeps his 
books up to date, it may be mentioned that he describes in 
considerable detail a modern electrically-driven hexagon turret 
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lathe. The matter which appeared in earlier editions has been 
revised and enlarged, and the volume still maintains its 
standard of excellence. 


The Story of Wireless Telegraphy. By Атғвер T. Story. (London: 
George Newnes, Ltd.) 1s. 

Attempts to give explanations of scientific phenomena in 
opular language are mostly failures and frequently ludicrous. 
hese charges cannot be laid to Mr. Story's work since he only 

attempts to explain matters which can be understood without 
the aid of special training and knowledge. Commencing with 
the early experiments in communication by means of conduc- 
tion and induction, the author proceeds by easy stages to set 
forth the history of Hertzian-wave telegraphy. Necessarily, 
the book is simply a compilation of records of wireless tele- 
graphy achievements, but it is, nevertheless, anything but 
tedious reading. 


A SCIENTIFIC INVESTIGATION INTO THE 
POSSIBILITIES OF GAS TURBINES.* 
BY R. M. NEILSON. 
(Continued from page 64.) 


Cycle I., Case 3a.—Instead of employing cooling arrangements 
for the metal, some or all of the available heat energy of the gas 
can be converted into kinetic energy before causing it to act on the 
turbine, so that the latter is not exposed to an unduly high tein- 
perature. This can be done by allowing the gas when at the 
maximum temperature to expand in a divergent nozzle till its 
temperature fails to a degree that the turbine can stand. More than 
one nozzle can be employed, but to reduce the radiation losses the 
nozzles should be large and few in number. 

Suppose that the gas is compressed adiabatically to 800lb. abs., 
and then is heated at constant pressure to a temperature of 
2, 273“ abs. C., as in case 3. If now the gas be allowed to expand in 
а suitable nozzle, adiabatic expansion can be obtained; and if this 
be continued till the pressure falls to 151b. abs. the temperature will 
be 966 abs. C. This is just below the temperature which was fixed 
on as a maximum for a turbine without artificial cooling. The 
entropy-temperature diagram will be the same as in case 8, Fig. 8, 
and E will, therefore, be the same—namely, 0°58. The ratio of nega- 
tive work to gross work will also be the same as in case 8—namely, 
0:8. Referring to the pressure volume diagram. for cycle I., case 3, 
Fig. 7, the area zZHK represents the kinetic enerzy of the gas 
leaving the nozzle, which kinetic energy equals 33,840 foot pounds. 
This is for a quantity of gas that measures 1 cubic ft. at A. The 
velocity 1s 5,290ft. per second. 

To get the best results from a fluid velocity such as 5,290ft. per 
8 would require with a single turbine wheel a vane speed 
which cannot be obtained at present for want of a sufficiently strong 
and light material. The obvious way out of the difficulty is to 
employ several wheels in series, the gas passing through the several 
wheels with diminishing velocity, but with nearly constant pressure. 

The frictional losses in the nozzles of a gas turbine will probably 
be less than those in a steam turbine for the same velocity of exit 
from the nozzle. 

CycleI, Case 4a.—Let us now try working as in case 4, but 
employing a divergent nozzle, as in case 8a, to reduce the maximum 
temperature to 700°C., so that the gas can be used in a turbine 
without cooling arrangenients. 

Т, in this case will be 725° abs. C. (452°C.). It is not neces- 
sary, therefore, to perform all the adiabatic expansion in a divergent 
nozzle, but a portion of it can be performed in the turbine. If the 
fluid is expanded in the nozzle only till its temperature falls to 
700°C., the pressure will then be 42lb. abs.; so that 271b. can be 
dropped in the turbine. 

The kinetic energy of the gas leaving the nozzle amounts to 
33,660 foot- pounds (for 1 cubic ft. of gas measured at A), and the 
velocity works out at 5,280ft. per second. Е will be the same as in 
case 4, and so will the ratio of negative work to gross work. 

It seems to the author that an engine working on this cycle, 
according to case 8a or case 4a or between these, has good pro- 
spects. The ideal efficiency is high, from 0°58 to 068. 

The losses in the motor proper may be taken to include the losses 
in the combustion chamber if such is employed and in the nozzles. 
The motor losses will then consist of :—1. Loss of heat by radia- 
tion and conduction. 2 Fluid friction. 8. Friction in turbine 
bearings. 4. Loss due to incomplete expansion. 

The first loss will be large, but should be less than in reciprocat- 
ing engines, owing to the higher velocities employed and to the 


* Abstract of а Paper read before the Institution of Mechanical 
Engineers last Friday. : 


higher temperatures allowable in the metal. The second loss will 
be considerable, but much less than in turbines using saturated 
steam. It has been found by experiment that hot dry air causes 
much less friction than wet steam. The third loss will be trifling 
and the fourth loss should be moderate. The discharge of heat 
with the exhaust gases is here only considered as a loss in so far as 
it exceeds that of an ideal engine. 

It is difficult to estimate the pump losses. Rotary compressors 
on the turbine principle seem to have been employed only up to 
about 80lb. pressure. Whether or not they are suitable for high 
pressures is & point which we want very badly to know about. 
One would be inclined to believe that the fluid frictional losses with 
such machines would be very great if attempts were made to obtain 
high pressures. А reciprocating compressor always has the dis- 
advantage that the air when drawn in becomes heated by contact 
with the hot metal surfaces before compression commences. This 
evil is reduced by compounding. It is an evil that occurs to a serious 
extent with reciprocating gas engines working on the Otto cycle. 
With a reciprocating compressor it will be difficult to avoid the 
necessity of jacketing the cylinderif high compressions are employed. 
This will bring the compression curve below the adiabatic and 
reduce the efficiency as before explained. 

In any case, whatever be the nature ot the pump there is bound 
to be a certain amount of heat passed through the walls of the pump 
cylinders or casing. If this loss is made up by friction or impact 
within the pump, the compression may be along an adiabatic curve, 
but the loss will still have to be paid for. 

The ratioof negative work to gross work is somewhat high, 
0:8 to 0'4. In the case of a turbine one need not fear the increase 
in the bulk of the engine due to this high ratio; for the bulk of the 
turbine will probably be very small for the power. Frictional and 
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other losses become, however, of much greater importance when the 
ratio ia high. To show this forcibly, consider an extreme case. 
Suppose that the ratio of negative work to gross work in an ideal 
engine is 0'5, or, in simpler language, suppose that the pump requires 
halfthe gross power of the machine, there beingno friction. Ifnowthe 
machine is not ideal, and if the mechanical efficiency of the pump is only 
two-thirds and that of the motor proper only three-fourths, no useful 
work whatever will be got out of the machine—all the work will be 
absorbed by friction. When there is a high ratio of negative work 
to gross work, success will therefore be dependent largely on the 
efficiency of the pump. In the Diesel engine the bulk of the air ів 
compressed to about 500lb. per square inch, and the air which carries 
the oil into the cylinder is compressed from 100lb. to 20010. higher.“ 

Otto cycle reciprocating engines having ideal efficiencies of 04 to 
0:45 have given practical efficiencies of half that amount. By 
practical efficiency is meant ratio of B.H р. to thermal units in gas 
consumed, calculated on the higher calorifie value. When the ideal 
efficiency is increased above 045, the ratio of practical efliciency 
to ideal efficieney usually falls below 0:5—the greater the ideal 
efficiency the greater are the losses. With a turbine the losses 
ought also to increase when the ideal efficiency is increased, but 
whether to the same extent as with an Otto engine it is difficult to 
say. When considering high compressions it is well to note that the 
Diesel engine with & high compression and an incomplete expansion 
has given some of the highest practical efficiencies yet attained. 
The compression should not cause the same trouble in starting а 
turbine as in starting a reciprocating engine, as with a turbine we 
should be able to arrange that at every instant the gross work is 
greater than the negative work. 


* «The Diesel Engine," by H. Ade Clark. Paper read before the 
Institution of Mechanical Engineers at Leeds in July, 1903, p. 895. 
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Cycle II., Case 1.—With regard to explosion turbine engines, sup- 
pose that the fluid is compressed adiabatically to, say, 1011b. per square 
inch abs., that is, to a temperature of 500 abs. C. Let it now be 
heated at constant volume by explosion, and let there be а mixture 
of such a strength that the temperature will rise to 2,000°C. 
(2,278? abs. С.); The pressure will then be 4591Ь. abs. If the gas is 
now allowed to expand adiabatically till its pressure is atmospheric 
(when its temperature will be 855° abs. C.), and then cooled at that 
pressure till it resumes its original state, the pressure-volume and 
entropy-temperature diagrams will be as shown in Figs. 9 and 10. 

In Fig. 10 the heat supplied to the fluid is represented by the 
area aRTs, the heat rejected by the area aASs and the heat con. 
verted into work by the area ARTS. 


p Sen ARTS 0h, 

area aRTs P 
The negative work can be compared with the gross work in Fig. 9. 
The ratio of negative work to gross work 


area vVRA 
area UVRTS 


Cycle IL, case 1, very nearly resembles common practice to-day 
with reciprocating explosion engines. The expansion is, however, 
continued to atmospheric pressure. This, as a rule, is not desirable 
іп а reciprocating engine on account of the extra length required to 
be given to the engine cylinder. This not only increases the loss b 
friction but increases the loss of heat by the expanding gas, and, 1f 
the same length of stroke is employed for drawing in the fresh 
charge, inzreases the heating of the charge before compression. 
The case, however, is very different with turbines ; and there seems 
no good reason why with these the adiabatic expansion should not 
be carried practically to atmospheric pressure, In practice the 
maximum pressure and the average minimum temperature through- 
out the gas would be less than the values hero indicated owing to 
radiation losses, 


Cycle II., Case 1a.—The gas could not be allowed into an uncooled 
turbine at the maximum temperature in cycle II., case 1; but, if 
the expansion were performed wholly or nearly wholly in a diver- 
gent nozzle, the temperature of exit from the nozzle would be 
sufficiently low to allow of the gas entering an uncooled turbine. 

For example, ifthe gas at the maximum temperature of 2,273” abs. C. 
and the maximum pressure of 459lb. abs. were expanded in a perfect 
divergent nozzle till the temperature fell to 700°C. (978° abs. C.), 
which was fixed on as the maximum allowable temperature in an 
uncooled turbine, the mean pressure on leaving the nozzle would be 
28:5lb. abs. The kinetic energy of the gas (1 cubic ft, at A) on 
leaving the nozzle would be represented by the area VRTQ,q, in 
Fig. 9, and would amount to 20,500 foot-pounds. The mean velocity 
(the square root of the mean square) would be 4,120ft. per second. 

On comparing cases 1 and 14 of cycle II., by reference to the table 
given below, with cases 2, 8, $a, 4 and 4a of cycle I., which have the 
same maximum temperature, it is found that the efficiency is very 
much greater than cycle I., case 2, is nearly as great as cycle I., 
cases 8 and 84, and is considerably below cycle I., cases 4 and 4a. 
The ratio of negative work to gross work is, however, greater than in 
cycle I., case 2, and less than in cases 3, ЗА, 4 and 4a of cycle I. 

One of the objections to cycle II. is that explosions at constant 
volume have to take place intermittently, while a turbine desires 
& continuous supply of fluid. If the supply is not continuous the 
power of the turbine is less than 1t would otherwise be for a given 
size of machine; and the initial cost, the bulk and —most important 
— the loss by friction are greater in proportion to the power developed 
than they would otherwise be. The other objection is that the 
fluid must leave the explosion chamber at varying pressure. This 
nccessitates, unless special means are provided to prevent it, the 
fluid entering the turbine casing either at varying pressure or at 
varying velocity. This, of course, is objectionable, as the speed of 
rotation of the turbine cannot during the period of a cycle be made 
to vary correspondingly. 

The second objection might be met by employing in а parallel-flow 
turbine of the De Laval type long radial blades, and causing the 
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Table Comparing the Several Cycles and Cases. 


| 2 | | 
| | Compression. | Max. | Ideal Ratio of 
| "IDE ws Max. press. | effi- neg. work 
Cycle. Case. Press. Ibs. | temp. Ibs. per ~ Е. 

| , Temp. per sq. in. abs. C. | sq. in. | 1007. орто 
| | abs. C. abs. | abs: | (E) work. 
L| 1 | 8890 42 973 42 025 0-40 
I. 2 | 890 42 2.273 42 025 017 
I 3 4 3% 6825 300 | 2273 | 300 | 058 030 
І 4 &44, 9090 , 818 | 2,273 818 0°68 0:40 
IL 1 &1à| 5000 101 2273 | 459 | 055 023 
П. 2 & 2a, 7500 | 417 | 2,273 1,265 0°68 0:38 
II. | 2 | 6825 300 2,273 300 | 033 041 
IV.. . 8530 30 2278 30 O 016 


nozzles to be altered in position according to the pressure, so as to 
direct the on to the outer ends of the blades at high pressures 
and on to the inner ends of the blades at low pressures. The diff- 
culty could also be met by an arrangement of reciprocating engine 
combined with a turbine, the gas being first expanded in the recip- 
rocating engine to a certain pressure and then passed on to the 
turbine to complete its expansion. If several reciprocating cylinders 
were employed, the first objection also would be got over. It is true 
that with such a combination some of the most important advan- 
tages of the turbine would be lost. The idea is, however, in the 
author’s opinion, worthy of consideration. Reciprocating steam 
engines have been successfully combined with steam turbines in this 
manner. 


Cycle II., Case 2.—An explosion engine in which a very high 
compression pressure is employed will now be considered, If a 
compression of 4171. abs. is adopted, this will give a temperature of 
compression of 750^ abs. C. Working on the same cycle as in the 
last case and arranging the explosive mixture to give à maximum 
temperature of 2,000 C. (2,278" abs. C.), a maximum pressure of 
1,2651Ь. abs. is obtained. 

It is found that in this caso E. *19* AUWW S068. 
| area aU Ww 
found that Neg. work = area и ПА 88 Е is the same as 

gross work area и CiC WWI 
in cycle I., case 4, and the ratio of negative work to gross work is 
also the same. The compression is lower than in cycle I., case 4, 
but the maximum pressure is very much higher, and is an objection 
to this case. 


Cycle II., Case 2a.—1f the expansion took place in an ideal diver- 
gent nozzle, as before, till the temperature fell to 700°C. (973° abs. C.), 
the gas would still have a pressure of 70lb. abs., while the mean 
velocity of exit from the nozzle would be 4,800ft. per second. If 
the gas were expanded in the nozzle down to 251. abs., tho tem- 
perature would then be 741° abs. C., and the mean velocity of the 
gas leaving the nozzle would be 4,880ft. per second. 


Cycle III., Case 1.—-1t has been proposed, when a water jacket is 
employed, to utilise the heat passed into the jacket water by causing 
this heat to generate steam from the water. This steam could then 
receive further heat from the products of combustion, which would, 
therefore, be reduced in temperature, while the steam would be 
superheated. The steam and products of combustion could then 
expand adiabatically, doing work in the same or in separate turbines. 
The carrying out of this idea would affect the etliciency in the 
several cases considered of cycle I. Cooling arrangements are not 
required in cycle I., case 1. In cycle I., case 2, let it be supposed 
that the combustion thamber is jacketed, and that the jacket water 
is heated and converted into steam by heat taken from the products 
of combustion, which have their temperature thus lowered from 
2,000°C. to 700°C., that is, to the temperature at which they can 
safely be allowed into an uncooled turbine, the steam being super- 
heated up to 700°C. Let this be called cycle III., case 1. 

Referring to Fig. 6, the heat in the products of combustion which 
is converted into work is now represented by the area ABCD 
instead of by the area ABEF. The heat represented by the area 
dCEf has, however, been employed in heating water and generating 
and superheating steam. The fraction of this heat which is con- 
verted into work will not now be as great as in the original scheme 
of working. That is to say, the net work got out of the heat put 
into the water and steam will be less than the area DCEF. By 
transferring heat to the water and steam from the gas, E is 
therefore reduced. There must, however, in any case, as already 
mentioned, be lost in practice a large amount of heat from the 
products of combustion when these products of combustion enter 
the turbine casing at a temperature such as 2,000°C., and, by 
adopting this combined steam and gas scheme, a much higher 
5 efficiency may possibly be obtained than would otherwise 

e possible. As the net work ideally is less than in cycle I., 
case 2, and as the negative work is not less (and may be greater 
by the amount of work required to pump the water into the jacket if 
under pressure), the ratio of negative work to gross work is increased. 
In case 2 of cycle I., the ratio of negative work to gross work is 
low, and it will be, therefore, allowable to increase this ratio. 


Cycle III., Case 2. — Case З of cycle I. could be modified in the 
same way by reducing the temperature of the products of com. 
bustion from 2,000°C. to 7f0°C., and by employing the heat so 
given up in heating water and generating and superheating steam. 
The steam could 2 generated at 300lb. pressure abs. (the same 
pressure as the products of combustion) and superheated to 700°C. 
at this pressure. The steam and gas could then be expanded 
adiabatically in the same or in separate turbines. As in the pre- 
vious case, E would be reduced and the ratio of negative work to 
gross work increased. As in the previous case also, the practical 
efficiency might be largely increased. The pressure volume and 
entropy. temperature diagrams for the gas in this case (called 
cycle III., case 2) are shown in Figs, 11 and 12 respectively. The 
gas is compressed along the line AG, as in cycle I., case 3, till its 
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ressure is 800lb. abs. and its temperature is 409-5?C. (682:5" abs. C.). 

t is then heated by combustion at constant pressure along the line 
GH, as in cycle I., case 3, till its temperature is 2,000°C. 
(2,278? abs. С.). Heat ів now withdrawn from the gas at constant 
pressure and transferred to the water and steam, the temperature 
of the gas falling along the line HH, to 700°C. (975° abs. C.) at H,. 
The heat transferred from the gas to the water is re resented, 
Fig. 12, by the area K,H,HK. The gas now expands adiabatically 
along the line H,K, till the pressure is 15lb. abs., when the tem- 
perature will be 140°C. (418° abs. C.). The contraction of the gas 
at constant p along the line K,A completes the cycle. Dotted 
lines have n placed on Figs. 11 and 12 to illustrate cycle I, 
case 8, where this differs from the present cycle. The two cycles 
can thus be compared. M "P 

Pressure-volume and entropy-temperature diagrams for the water 
are shown in Figs. 18 and 14. Referring to Fig 14, the water 
is heated at a constant pressure of 800lb. per square inch abs. along 
the line fc from 100°6°C | 
(878:6? abs. С.) to 214? 
C. (487° abs. C.), which 
is the boiling point at 
thís pressure. The 
water is now converted 
into steam, this process 
being represented by 
the line cg, and the 


Fic, 11. — СүсгЕ III., 


Abs. Press. Lbs. per sq. in. 


steam is superheated Case П. PRESSURE- 
at constant pressure as VoLuse DIAGRAM. — 
represented by the line Gas. 

d, till its temperature 
is 700°C. (973° abs. C.). Bl 
The steam is then ex- "Mu E" 
panded adiabatically Pek лие: 


А 


along the line de till 
dà 78 Volume 


it falls to 151. pres- 
sure abs., its tempera- > 

ture then being 184°C. (457° abs. C.). The steam is now exhausted 
and cools along the line eh. At k it is saturated, its temperature 
being 100°6°C. (373°6° abs. C.), and thereafter it condenses along 
the line hf and is compressed to its initial state. 

Fig. 18 shows the work done by the steam in its generation, 
оеш and adiabatic expansion. The work done in forcing the 
water into the chamber at 800lb. pressure is not shown in Fig. 18, 
and is negligible in an investigation of the nature of the present. 
The heat required to raise the water from 878 6° abs. C. to 
487° abs. C. is represented in Fig. 14 by the area f, fcc,. The area 


Fic. 12. —Cvcrx III., 
Case II. ENTROPY- 
TkuPERATURE Dra- 
GRAM.—Gas. 


Abs. Press. Lbs. per sq. in. 
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Fic. 13.—CxcLkE III., 
Case II. PRESSURE- 
Vol. UE Diaueam. 
— STEAM. 


c,cgg represents the latent heat of steam at a pressure of 8001Ь. abe: 
(the temperature being 487° abs. C.), and the area g,gde, represents 
the heat required to superheat the steam from 487° abs. C. to 
973° abs. C. The area f fhh, represents the latent heat of steam 
at a pressure of 1510. abs., and the area Ji, hee, represents the heat 
required to superheat this steam from 373:0? abs. C. to 457° abs. C. 

Comparing this case with case 3 of cycle I., it is found that the 
total heat absorbed is the same in both cases, being represented by 
the area 46H, in Fig. 12. The portion of this heat which is 
converted into work in case 8, cycle I., is represented by the area 
AGHK, while the corresponding portion in the present case is 
represented by the sum of the areas AGH)K, (Fig. 12) and fegdeh 
(Fig. 14). This sum is less than the area AGHK, and E in this 
case is only 0°33 as compared with 0°58 for case 3 of cycle I. 
The fall in the value of E is due to the relatively low efliciency of 
the steam portion which has an ideal efficiency of only 0'28, (Th's 
is really not low for a steam engine.) 


The feed-water has been taken at a temperature corresponding 
to atmospheric boiling point. It has been assumed tha? the steam 
is exhausted into the atmosphere, and is not condensed for use over 
again. It would, therefore, be necessary, in order to follow the 
cycle, to heat the feed-water to 100^C. It should not be difficult to 
approximately accomplish this by utilising the heat of the exhaust- 
ing gases. Hy heating the feed-water still more, the efficiency 
could be improved; but the improvement would be slight (less than 
in an ordinary steam engine), and the feed-water would have to be 
under pressure. As, moreover, any increase of exhaust or back- 
pressure is a serious matter with a turbine, and as feed- water heaters 
must, to a certain extent, affect this back pressure, any prospect of 
gain by heating the feed-water beyond 100°C. need not be considered. 
The gross work in the present case is represented (Figs. 11 and 13) 
by the area zZH,K,-- the area acde. This is less than the gross 
work in cycle I., саве 3, which is represented by the area zZHK. 
The negative work in cycle I., case 8, was represented by the area 
zZGA. In the present case it is also represented by this area, 
neglecting the work of pumping the water into the jacket. The 
ratio of negative work to gross work in the present case is 0°41, as 
compared with 0°3 in cycle I., case 3. This ratio (041) is rather 
high. It will, however, probably not be so objectionable in the pre- 
sent case as the ratio 0°40 in case 4 of cycle III., as the real efficiency 
in practice will come nearer to the ideal in this case than in case 4 


Fic. 14.—Cvcre III., Case П. ENTROPY- 
TEMPERATURE DIAGRAM,—STEAM. 


of cycle III. We could, in the present case, reduce the ratio by 
lowering the compression. This would reduce E. As the mass of 
the water employed is not the same as the mass of the air and fuel, 
the scale for entropy in Fig. 14 has becn made different from that 
in the other entropy-temperature diagrams, so that in all these 
diagrams areas represent quantities of heat to the same scale. In 
all the pressure-volume diagrams the scales are the same except 
in Fig. 15, which will be referred to hereafter. It might be men- 
tioned here that all the numerical results given in this Paper have 
been obtained by calculation and not by scaling the diagrams. 

It will be seen that it has been assumed that the gas and steam 
expand adiabatically separate fromeach other. The adiabatic curve 
of the one is different from that of the other as the specific heats 
are different; and while the gas falls to a temperature of 140°C. 
(418? abs. C.) the steam falls only to 184°C. (457° abs. C.). This 
will be correct if the steam and gas are not mixed. It is much 
simpler to consider this case than to consider the case where the 
gases are intimately mixed. In this latter casc the diagram (Fig. 12) 
would be altered, and it could not so easilly be seen where the loss 
of efficiency came in. In practice, however, it will probably be found 
convenient to mix the gases. This will alter the diagrams and the 
efficiency somewhat; but what has been considered gives a good 
idea of the general effect of the employment of steam in conjunction 
with gas. If the steam and gas are not mixed, a condenser could be 
employed for the former. The steam could then be expanded to a 
much lower temperature and pressure, and tho efli ciency would be 


considerably raised. 
(To be concluded.) 
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THE MEASUREMENT OF THE POTENTIAL OF THE 
ELECTRODES IN STATIONARY LIQUIDS.* 


BY HENRY J. S. SANDS, PH. D., M. SC. 
(Continued from page 65.) 


Results Obtained with Aqueous Solutions of Copper Sulphate, 
Silver Nitrate and Zine Sulphate.—The first series of experiments 
we have to refer to is one carried out with aqueous solutions of 
metal salts, the substances employed being solutions of copper sul. 
phate, silver nitrate and zine sulphate. As long as metal salt is left 
in the layer of liquid touching the cathode, the metal is deposited 
from such solutions at a cathode potential, probably either identical 
with or differing only slightly from the potential at which it is in 
equilibrium with the solution of its salt. But when the salt has been 
removed from the electrode by the current, a sudden drop of the poten- 
tial of the electrode takes place. A marked difference is, however, 


71717171 yd ß ee 
* Paper on The Measurement of the Potential of the Electrodes in 

Stationary Liquids ; the Determination of Changes of Concentration at the 

Cathode during Electrolysis read before the Faraday Society, Oct. 25th. 
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: | 
observed in this connection between solutions of copper sulphate and Table II. 
е nitrate. In 155 m of d the catho 5 drops | —— ОЕ 8 
about 1 volt, and then becomes fairly constant again. At the same 0.0 10 0 esistance in А 
time the resistance of the layer of liquid around the cathode increases | 9XPeriment. | condensers. dial box. Besistenos canola ted: 
by about 175 ohms per square centimetre, the combined effect being “a 500 20 6 7 D MEE 
that the difference of potential between the standard electrode and 5 : 40 | 205 From 1^ and 1? 77 ohms 
the cathode, as measured in the experiments, increases by 1:2 to Ё 50 278 From laand 1.77 chad 
1:9 volts above its original value. The increase of resistance d 70 495 From 1^ and 14 79 ohms 
is found to be due to the formation of a deposit of copper 2a 500 50 122 From 2* and 2^ 218 ohms 
hydroxide arising from hydrolysis of the copper sulphate at great b 100 462 


dilutions. In the case of the silver nitrate, however, when depletion 
of the silver occurs a drop of the potential of the cathode amount- 
ing to only about 0'2 volt takes place, after which the potential 
approaches its former value again more or less rapidly. The 
cathode is then found to have become covered with a mass of silver 
crystals which grow into the solution. The curves in Fig. 5 show 
results obtained with a silver nitrate, and with a copper sulphate 
solution. As has been shown in the previous communication 
referred to, the diffusion coefficient of the salts experimented on 
may be calculated when the time is known which elapses until the 
concentration of the salt in the layer of liquid at the electrode 
becomes zero, and this time may be taken as that at which the 
break in the curve takes place. The actual points chosen on this 
break were 5 centivolts in the case of the silver nitrate, and 50 centi- 
volts in the case of the copper sulphate solutions. The formula 
employed is— 

1719843 itn? 

~ 96540 e? 


k being the diffusion coefticient of the salt in cm.” sec., when c is the 


concentration of the solution in mg.-equiv. cm.?, i the current i 
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According to Wiedeburg* the diffusion соећсіепі of CuSO, at 
18deg. is 4:479 х 1075 for the concentration 0, and 4:226 x 10-6 for 
the original concentration of the preceding table. The values in 
the table thus appear somewhat high. The value found for the 
diffusion coefficient of silver nitrate is verv much too low if we take 
as correct the number 41 = 12:5 x 10-®cm.?'sec., which has been 
calculated by Nernst from the migration velocities of the Ag: and 
the NO, ion, f and which agrees with values extrapolated from 
Scheffer's determinations of diffusion coefficients. This fact seems 
to point to the break in the curve occurring before complete deple- 
tion of the silver at the electrode has taken place. The matter is, 
however, undergoing further investigation. See also remarks below 
regarding deposition-potential of copper. 
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strength in milamps. cm.“, f time in seconds and n, the transport 
value of the anion. Details of the experiments and results are 
arranged in the following table :— 


Table I. 


A. Copper sulphate solution concentration 0:204 mg..equiv/cc. Elec- 
trode : Platinum-iridium of available surface 0:7589em.*. н, = 0°63. 
Diffusion coefficient 

at 18^ by formula 

та Кт 
3 1+0-026(Т - 18) 


Current- Time Tempera- Diffusion 
density in in ture coefticient at 
milamps./cm?. seconds. T in °C. | T^ in em.?[sec. K. 


i ei du ues 


2-109 790 15] 4:58 x 10-* 4-86 x 10-8 
1:757 1.053 16 4:94 x 10-* 4:45 x 10-8 
1:506 1,566 16 4:63 x 10-6 4:86 x 10-5 
1049 | 8,297 163 4-66 x 10-8 4-21 x 10-8 


B. Silver nitrate solution concentration 0:1 mg.-equiv. /ec. Electrode as 
above, n, = 0:528. 


1:757 
Y 


530 18) 6˙82 K 10 5 


i 


6:73 x 10-8 


The numbers given in Table II. may be taken as typical results 
for the determination of the resistance of the copper sulphate solu- 
tion between the cathode and the junction T. The experiments 1, 
a, b, c, d, were carried out before the current passed through the 
solution; experiments 2, a and b, after the break in the potential 
of the cathode had taken place. 

The potential of the cathode, after allowance had been made for 


| the drop according to Ohm's law between the cathode and the 


junction T, was, in the majority of experiments on copper sulphate 
solutions, found to lie about 10 to 20 millivolts below the potential 
of equilibrium. This matter, as well as the slight retrogression of 
potential at the beginning of the experiments which is visible in the 
copper sulphate curves (Fig. 5), similarly the conditions on which 
the crystallisation of the silver depends, is undergoing further 
investigation. Some of the results referred to, if corroborated, 
would lead to the conclusion that the deposition of metals from 
solutions like copper sulphate is not an absolutely reversible process, 
and this, again, would prove of importance in its bearing on the 

* Wied. Ann., 41, 675, 1890. 

t Zeitschrift Phys. Chem. Vol. II., 400 (1883). 

t Zeitschrift Phys. Chem. Vol. II., 628 (1888). 
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different nature of metal deposits obtained from different solutions. 


In a series of experiments on a decinormal zinc sulphate solution 
with an amalgamated copper electrode similar curves resulted to 
those obtained with the copper sulphate. Owing, no doubt, to the 


fact that hydrogen is evolved sometimes after all the zinc has been 
removed from the solution and sometimes before, according to 
sligb4- differences in the nature of the electrode, the results were 


somewhat irregular, and have, therefore, not been reproduced as 
The values obtained for the diffusion coefficient E 

ey 
point to an increase of the diffusion coefficient of zinc sulphate at 
great dilutions, the value obtained by Weber* for solutions of 


curves. 
sulphate varied between 8:5x10-9 and 4:5 «10-6 cm.*/sec. 


2:114 per cent.—i.e., 0:26 mg.-equiv./cc., being 2°78 X 10-6 cm.?/sec. 
In agreement with this we should expect the diffusion coefficient of 
zinc sulphate not to differ greatly from that of copper sulphate at 
great dilution, owing to the fact that the mobilities of the zinc and 
the copper ion are nearly equal at great dilution. 

Alchoholic Solutions of Cuprous Cholride.—The next series of 
determinations was carried out with the object of testing whether 
the method was suitable for alcoholic solutions. The solution chosen 
was one of cuprous chloride in a mixture of hydrochloric acid, 
alcohol and water, its composition being 1 gramme Си,С1,, 25 cubic 
om. strong hydrochloric acid, 45 cubic em. 95 per cent alcohol, 
80 cubic em. water. Owing to contact with the air, part of the 
cuprous chloride beer me oxidised to cupric chloride. The curves on 
Fig. 6 show the degree of coincidence obtained in successive experi- 
ments, three determinations having been carried out with the 
current-density 1:054 milliamperes centimetres*. and two with the 
current-density 1:318  milliamperes/centimetres", Тһе curves 
obtained are of interest inasmuch as they show plainly that two 
successive processes take place: firstly. the reduction of the cupric 
chloride to cuprous chloride, which begins at potentials lower than 
those registered in the figure, and goes on to about 45 centivolts ; 
and, secondly, the deposition of copper from the cuprous chloride 
beginning at about 45 centivolts and going on until the break in the 
curve is completed, when the potential becomes fairly constant at 
about 65 to 70 centivolts, and hydrogen comes off. 


(To be concluded.) 


GRAPHIC TRACINGS OF THE FARADIC AND OTHER 


INTERRUPTED CURRENTS.: 


BY Н. LEWIS JONES, u. D., F. R. C. P. 


(Medical Officer in Charge cf the Electrical Department, St. Bartholomew's 
Hospital.) 


The object of this Paper is to bring to the notice of the medical 
profession the results of an examination of the characteristic curves 


of certain medical induction coils. These have been taken by 
means of an instrument known as Duddell's oscillograph. The 
interest of these curves lies in the indications which they seem to 
afford as to the proper construction of medical coils. To supple. 
ment them I have also to show some tracings taken in the same 
way of oiher forms of interrupted currents, and hope to make a few 
remarks upon these as well. I do not propose to enter at any 
length into the electrical technicalities of the subject, because I do 
not consider that the section of medicine is the proper place for such 
details, however interesting they may be to those who have specially 
studied the applications af electricity to medical practice ; and I feel 
Very great Pecret at the action of the British Medical Association in 
not atoning its members the facilities of a sub-section in electro- 
ine rapeniics, a deticeney which I sincerely hope to see rectitied in 
The. 
Al: honch the honour of bringing these results to the notice of 
its ning is nane. I wish to state at the outset that this Paper is 
{се tene of work done in conjunction with Dr. Head and 
Pr. Remnald Morton. The interest which I have long felt in the 
noeàswlennent of imduction-cail currents for purposes of exact 
games reverved a fresh stimulus last winter from the problems 
Кезш do me by Dr. Head in regard to medical coils and their 
enwi upon sensory nerves. In pursuing the questions raised by 
him, the idea af Irving to obtain tracings by means of the oscillo- 
Sp осгиттей to us and later on Dr. Head brought me some 
aial imcings of medical coil currents obtained with that instru- 
nant We were so impressed with the clearness of these tracings 
that we decided to investigate further. with the results which I now 
Ani ont to show to this meeting. A dimeultx which arose at the 
outset was due to the irregular action of the interrupting hammer 
devices used with aus, and we then called in the mechanical skill 
oi Dr, Remnald Monon. the medical officer in charge of the elec- 
Cas departinent ai me London Hospital. and he has himself 
uu yu PL ee M I 


"Weel oix, 7. S96 18794 
* Pare гез in the Nenon M Medicine at the Annual Meeting of the 
R. Meical Asax anon. Oxferd. July, 1 XM. 


constructed for us some of the apparatus upon the table, without 
which it would have been almost impossible to proceed with our 
investigations. 

The discharges of a medical coil, if we consider those of the 
secondary winding, which are most commonly employed, consist. 
as is well known, of a series of electrical impulses or waves of 
current, alternating in direction and unsymmetrical. From 
theoretical considerations this must be so, but the actual shapes of 
the waves and their actual duration have not hitherto been demon- 
strated in the clear way in which they can be done to-day. In an 
examination into this point made by myself in 1892, towards the 
expenses of which I received a grant from the funds of this Asso- 
ciation, I was able to show that the discharges of a coil might be 
of comparatively long duration, much longer than was believed at 
that time to be the case, and also that the two waves—namely, 
those at make and at break—might interfere with each other under 
certain conditions of the vibrating hammer. It is necessary to 
mention that Dr. Kellogg had taken tracings of induction-coil 
currents some years earlier, and that the same points can be 
discerned in his tracings, if due allowance be made for the inertia 
of his recording apparatus, which had the effect of degrading the 
finer variations of his curves to a certain degree. | 

By way of definition, let me say that, in considering the medical 
coil, we have to think of three separate currents or circuits : (1) The 
secondary current, which is an alternating current; (2) the exciting 
current or inducing current or magnetising current—that 1s to say, 
the flow from the battery through the primary coil and interrupter ; 
(3) the extra current of the primary, which is a current induced in 
the exciting circuit at the moment of rupture of the exciting 
current, and one which can be led off by suitable connections for 
purposes of medical testing and treatment. This requires special 
arrangements, if it is to be traced by the oscillograph, and is not 
shown in the tracings to-day. In many of the tracings the curve 
of the exciting current is shown above the induced currrent, an 
arrangement which addsto their value by making their interpretation 
more easy. In Fig. 6 it is below. 

In order to illustrate the appearance of oscillograph tracings, and 
to explain what is to follow, I will first show two slides which are 
not tracings of induction coils, but which I have made to show the 
effect of iron in altering the time element of a circuit carrying a 
varying current. The first is a circuit of very low inductance, and 
consequently the current rises almost instantaneously toa maximum, 
at which it remains steady until broken, when the return to zero is 
also almost instantaneons. The second is the same circuit, when 
modified by the introduction ofa coil of a few hundred turns of wire 
wound round an iron core. In the first the current reaches its full 
value іп a time which is not more than eth of a second; in the 
latter it has not reached a steady state after th of a second, but 
is still rising when the break comes (Figs. 1 and 2). D. | 

The tracings taken by the oscillograph employed in this investi- 
gation are taken on a moving photographic plate. The speed of 
the plate is 4 metres per second in all cases, and this permits of 
measurements of the duration of the different current waves, and 
also of their direct comparison, so far as times are concerned. The 
length of each slide represents about ;',th of a second. The actual 
height of the rise and fall of the waves is adjusted to suit the capa- 
bilities of the measuring instrument, just as the magnitudes of 
current might be adjusted before application to the human subject. 

ing now to an examination of the current waves of 
medical coils, we find that several points are illustrated by the 
tracings of the oscillograph. First, it shows that the vibrating 
hammer, used commonly as an interrupter, is in need of attention, 
for it is apt to be a defective device, and does not always produce 
clean, sharp makes and breaks. In the next figure a tracing is 
given of the exciting current, as influenced bya form of interrupter 
in common use, and in it six inadequate attempts at contact can be 
counted before the proper establishment of the steady flow at make. 
while at the break of circuit there are also two irregularities (Fig. 3). 

As each of these partial contacts is retlected in the curve of the 
secondary circuit, it is thus seen that the secondary current of a 
coil so fitted. is one of great complexity. and one finds in practice 
that it is highly disagreeable. Me also learn from the tracing that 
the rate of this type of interrupter is slow. In the slide shown each 
interval lasts th of a second, and each impulse about Аһ or 
more; the whole eyele, therefore, occupies -th of a second, a 
frequeney whieh is not very suitable for medical application. 

Induction coils with auxiliary electromagnets for operating the 
hammer, especially when the hammer itself is heavy and vibrates 
up and down. give these іггетпаг currents of low frequency. The 
shocks of such coils are disagreeable, and they are bad forms of 
instrument for electrical testing. and for most forms of electrical 
treatment, 

The nest figure shows the character of the current waves of a coil 
with а long secondary and auxiliary electromagnet as it occurs 
when the iron core is removed. The etleet ot the iron of the auxi. 
hary magnet is stil present. The upper curves show the growth. 
the period of steady flow. and the abrupt rupture of the exciting 
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circuit, while the lower show the currents induced in the secondary 
coil. It is easy to see which one of the wave corresponds in time 
to the make and which to the break of the exciting circuit; the 
former rises less abruptly from the zero line, and is a lower and a 
longer wave than the latter, and their respective durations as 
measured аге 41;th and eth of a second, and the frequency of the 
interruptions in this paticular instance is one of 80 per second (Fig. 4). 

In the next figure everything is as before except that the iron 
core has been inserted. The change in the contours of the tracings 
is profound, for the wave of current at break now lasts more than 
twice as long (or about зһ of a second), while the current at make 
is prolonged to more than roth of a second—that is to say, it has a 
duration five times as long as was the case when no iron core was 
present (Fig. 5). 

It is also instructive to compare the upper curve which represents 
the exciting current. Its rise is slow, so slow that it has not 
reached its steady state at the moment of rupture, although the 
rate of interruption is a slow one. 


3»—3» 
Fig.t. 
Fig.3. 


55 — 


Fig. 7. 


Another interesting point is the effect of alterations in the speed 


of the interrupter. As would naturally be expected from the dura- 
tion of the waves, a speed can be reached at which the waves at 
make and at break begin to tread upon each other's heels, so to 
speak, so that before the make wave is over 15 is suddenly reversed 
by the wave at break, and vice versa. The next figure shows this 
point clearly (Fig. 6). 

Fig. 7 is a tracing which, in my opinion, represents an almost 
perfect type of induction current. Note the quick rise and fall and 
the distinct interval between the pairs of impulses. If the make 
current (the upper wave) could be made equal to the wave at break, 
without increasing its duration, it would represent a very good cnr- 
rent for muscular stimulation. The introduction of an iron core 
ruins it, as the next slide shows (Fig. 8). 

The point which conies out most strongly in these tracings is the 
influence exerted by the iron cere upon the duration of the currents 
of а coil. The effect of long lengths of wire is similar, but is less 
in degree, and in both cases the effect is an effect of the inductance 
of the circuit. Briefly, it may be said that the inductance of a long 


coil is greater than that of a short coil, while the presence of an 
slide over the core or over the primary windings, as is commonly done, 


iron core increases both proportionately and very largely. 
Duchenne long ago maintained that the physiological effects from 
long secondary windings were not identical with those from short 


windings. At that time electrical science could offer no explanation 
of this. It was suggested that the difference was a matter of 
E.M.F., which is greater with a long secondary. This did not 
satisfy Duchenne, because the differences observed by him were 
independent of the mere strength of the E. M. F. or current. Differ- 
ences in these points may be adjusted, and were adjusted by him, 


but the innate differences in quality remained, in spite of adjust. 


ments. The essence of Duchenne's contention was this, that the 


| ratio of motor to sensory effect was not identical in the two types 


of secondary coil. With long coils the sensory effects were strong 
at weak degrees of motor effect, with short coils sensory effects 
were weak at strong degrees of motor effect. 

These tracings afford an explanation. They show that duration 
of wave is an important factor, and further tells us that the presence 
or absence of an iron core determines the duration of the impulses 
even more than the length of the windings. Dr. Head has been 
able to satisfy himself that sensory effect and pain predominate 
in discharges of long duration, and are at a minimum in those of 


Fig.2. 


Fig.4. 


Fig.6. 
> - >» 
fig 8. 


shortest duration. In my own work I have found that for testing 
muscles with comfort to the patient the shortest impulses are the 
best. Waller, working with condenser discharges, has found the 
same thing. | 

The work which has been done by Dr. Head, Dr. Reginald 
Morton and by myself with the various coil currents whose tracings 
you have just seen, indicates that for painless, or nearly painless, 
testing of muscles the shortest impulses are best, and coils with 
short windings and without iron cores afford the most agrecable 
form of current. 

As induction coils must have an iron core if they are to be 
operated by the ordinary vibrating spring contact breaker, we are 
at once confronted by a constructional difficulty, and must inquire 
afresh as to whether it is possible to employ an iron core without 
sacrificing any essential point, and the answer to this is in the 
affirmative, provided we are prepared to be content with something 
a little less than the best, and will take pains with the manufacture 
of our contact-breaker by making it very light and springy. Моге- 
over, we шау greatly reduce the slowing etlect of the iron ff we use 
as a regulator to the coil the device of a metallic tube or sleeve to 


When all has been said and done with regard to medical indue- 
tion coils, we have to confess that the instrument labours under 
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very serious objections if accurate work is wanted. The inequality 
of the impulses at make and break, the unknown duration of the 
intervals between successive impulses and the capriciousness of the 
hammer vibrator render measurements of current not only untrust- 
worthy but actually misleading as a guide to physiological effect. 
The instruments used in measurement measure the mean or average 
current, but the physiological effect depends, not on the average 
current, but on the magnitude, the suddenness and the duration of 
the individual waves which compose it. Thus an instrument suit- 
able for use with coils in general cannot be constructed, although 
instruments have been made which can give useful indications of 
measurement when working with an individual coil. 

When the question of the use of coil currents in diagnosis is 
examined we find that there is no apparent reason why interrupted 
currents from other sources should not be used in their stead. Dr. 5. 
Leduc (Nantes) has recently called attention afresh to this matter, 
and by using a continuous-current source and a mechanical inter- 
rupter he has been able to produce all the effects upon muscle which 
are generally considered to be peculiar to the induction current or 
“ faradiem," as it is commonly called by medical men. 

The interrupter of Leduc is a very ingenious device, which per- 
mits of alterations in the durations of the impulses without altering 
their frequency, and he has drawn some very valuable information 
from his experiments with this apparatus, an account of which and 
of his investigations will be found in the Archives d' Electricité 
Médicale for September, 1908. 

Recently I have been working with a mechanical interrupter 
which differs from that of Leduc in giving alternating impulses 
instead of simple interruptions. To my mind this has an advantage, 
because the chemical effects of electrolysis are eliminated. I have 
found this instrument of great value for purposes of diagnosis, and 
have employed it, to the complete exclusion of the induction coil, 
for nearly six months in the electrical department at St. Bartholo- 
mew’s Hospital. 

Its advantages are as follows :—The current used in testing can 
be measured directly in milliamperes; the volts applied can be 
measured equally well if desired, the frequency of the interruptions 
can be regulated and measured in a moment, and, finally, the pain- 
ful effect upon the sensory nerves of the patient is reduced. I 
believe that, with certain minor modifications, such as the addi- 
tion of a speed counter, and of a means of shortening the duration 
of individual impulses by extending the intervals of no current, this 
instrument is bound to supersede the induction coil altogether when 
exact work and measurement of results are wanted, although, no 
doubt, the coil in a modified form, perhaps, will continue to hold its 
ground for a long time to come as a means of producing simple 
excitation of nerves and muscles. iH 

The curve of this machine I now show once more on the soreen in 
order to draw attention to its abrupt rise and fall, to the symmetry 
in its alternate impulses, to its duration and the duration of the 
periods of no current (Pig. 1). 

The photograph was taken when the duration of each impulse was 
288th of a second and the frequency was about 100 per second. Leduc 
has specified the best duration of an impulse for muscle stimulation 
to be 100uth of a second, and he also attaches importance to the dura- 
tion period of the intervals of no current ; and I hope on some future 
occasion to be able to show а modified apparatus on these lines in 
which these points may be realised, and a scientific instrument 
placed in the hands of those who wish to make use of interrupted 
currents for purposes of diagnosis. 


ASSOCIATION OF TRAMWAY AND LIGHT 
RAILWAY OFFICIALS. 


A general meeting of the Association of Tramway and Light 
Railway Officials took place at Wakefield on Wednesday, 
Waketield having been chosen as the place of meeting in view 
of the formal opening of the Wakefield and District Light 
Railways, which took place yesterday. At 2:30 p.m. the 
Association was welcomed by the Mayor of Wakefield and the 
chairman of the Wakefield and District Light Railways Co. 
Mr. A. К. Fearnley, general manager of tho Sheffield Corpora- 
tion tramways, replied on behalf of the Association. 

Mr. H. England, general manager of the Wakefield and 
District Light Railways, then delivered his presidential address. 
He endorse the opinion already expressed by many members 
at the recent meeting of the Municipal Tramways Association 
that there were too many tramway associations, and suggested 
that there should be an amalgamation of the three existing 
associations—viz., the Association of Tramway and Light Rail- 
way Officials, the Municipal Tramways Association, and the 


Tramways and Light Railways Association. Speaking on the 
question of goods traffic on tramways, he pointed out that the 
real difficulty was with regard to sidings, as without them 
enormous delays would be occasioned to the passenger traffic, 
Another difficulty which had to be met was that, since goods 
traffic would have to be carried at night, the line would never 
be left free for repairs. Referring briefly to the question of 
running powers, the president stated that the Wakefield and 
District Light Railways Co. and the Leeds Corporation had 
come to an arrangement by which both systems would have 
ample running powers. 


Mr. A. R. Fearnley (Sheffield) then read his Paper on 
* Average Speeds and Speed Allowances." 


As the result of & Conference held between the Board of Trade and 
tramway representatives in the early part of 1901, a number of statistics 
were obtained from continental tramways on the question of average 
speed. Up to that time the maximum speed allowed on British tramways 
appeared to have been in most cases only eight miles per hour, and in & 
few cases ten miles an hour. During the conference it was ascertained 
that continental tramways often ran at considerably higher speeds, 
especially on purely suburban " roads, and as a result, the Board of 
Trade assented to consider the question of higher speeds whon requested, 
and to send, officials to re-inspect any routes on which it was thought 
that a higher speed should be allowed. The author had sent enquiries to 
all the British tramways to ascertain what advantage had been taken of 
this offer of the Board of Trade, and replies to his enquirie3 ha 1 been sent 
to 81 tramway undertakings. The replies are summarised as follows :— 

Mazimum Speeds.—The highest speed now allowed on any British tram- 
ways is 15 miles an hour—on the Leeds Corporation Tramways, the 
Dublin and Lucan line (which is really a light railway) and the Hartle. 
pool Tramways. Ten tramways have replied that 14 miles an hour was 
their maximum allowance: Barrow-in-Furness, Birkenhead, Cardiff, 
Glasgow, Hull, Lanarkshire, Liverpool, Manchester, Walsall and New- 
castle-on-Tyne. Twelve miles an hour appears to be the average maximum 
speed allowed. Thirty-seven tramways have obtained this allowances, 
amongst these being Sheffield, Salford, Blackburn and the London County 
Council. There are 25 tramways which are still only allowed 10 miles 
an hour as à maximum, among them Chester, Blackpool, Doncaster, Farn- 
worth, Southport (both company and municipal) and South Staffordshire ; 
on all of these, in the author's opinion, a much higher maximum might 
be allowed with safety on certain portions of the route. The maximum 
allowed at Burton-on-Trent is 9 miles an hour, and this is the only 
tramway making a return where this allowance is fixed as a maximum. 
Eight miles an hour is still the maximum on six tramways—viz., 
Chatham, Dover, Oldham (Ashton and Hyde), Wigan, Wrexham and 
Middleton. 

Average Speeds.— Leaving out of the question light railway under 
takings, 14 tramways have an average speed of from S t5 8j miles an 
hour. These are— Blackpool, Chester, Darwen, Doncaster, Gateshead, 
Gravesend, Grimsby, Lowestoft, Newport, Oldham (Ashton and Hyde), 
Poole, Warrington, Worcester and another very large tramway under- 
taking, the official of which requests that the information should ha 
treated as strictly confidential. It is interesting to note that in this list 
of 14 just read, there is not included a single tramway which has been 
granted the maximum allowance of 14 to 15 miles an hour mentioned in 
the previous paragraph, and further, that only half of those named—i.e., 
seven—have even 12 miles an hour allowed as a maximum, so that on 
many of these roads, where 8 to 8} miles is being obtained as an average 
speed, the maximum allowance is 10 miles an hour. Four towns retarned 
73 to 8 miles an hour as their average; 10 towns 74 to 72 miles, among 
which are such busy tramways as Liverpool and Birmingham; 10 
returned 7 to 74 miles, among which we find Manchester and Glasgow: 
three returned 63 to 7 miles as their average, inoluded in the three being 
Newcastle aud Hull; 12 returned 64 to 6{ miles an hour, included in 
which are Huddersfield and Halifax (both towns with very steep gra- 
dients), and also Wolverhamptor, with a system of traction peculiar to 
itself; 10 returned 6} to 6} miles, and included in this list is Leeds, 
with its maximum speed of 15 miles; 10 returned 6} to 64 miles; three 
returned 5$ to 6 miles, amongst which is Sheffield; two returned 53 
to 52 miles—viz., Norwich and Chatham—and two returned 5} to бё 
miles—Ipswich and Wigan. An average of the average speeds of the 
81 tramways who have sent returns comes out at 7:24 miles an hour. 

These averages, Mr. Fearnley pointed out, were considerably lowered 
in many towns by the great amount of time that cars were allowed to stand 
idle at the termini. A short time ago, on visiting а certain large city, he 
had noticed at one termini three cars standing idle, the last car having 
probably at least 10 minutes standing time. This standing-over time 
at the termini had certain advantages, the car acting as a waiting room 
and the men being allowed time for meals, but he thought it would be 
better always to keep the car moving, only allowing sufficient time at the 
terminus for the motorman and conductor to change ends and reverse 
the trolley. 


Considerable advance has been made in the question of speeds during 
the past three years. Eight miles an hour appeared to have been the 
standard maximum speed with the Board of Trade since the late 
seventies or early eighties. A speed of 16 miles an hour, however, had 
recently been promised to one large tramway undertaking for certain 
routes on condition that they fitted their cars with acertaio kind of brake. 
Leaving out lines which are described as purely suburban the English 
towns were now equal in speed to the Continental lines, the respectiva 
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averages being 7:24 and 7:2 miles per hour. An American return рир. 
lished in 1903 stated that the average speed on urban routes passing 
through the centre of cities from one extremity to the opposite extremity 
was 8:13 miles per hour. There was no doubt that the public approved 
of higher speeds. 

Mr. Fearnley concluded his Paper by a suggestion that the same maxi- 
mum speed which has been granted to motorcars might also be granted to 
tramways for those portions of their routes where it might be run with 
Safety. The conditions which might be required were : An urban route ; 
track to be kept in first-class condition; to be either double track or long 
lengths of single track without crossings, &c.; cars to be fitted with power 
brakes which are to be used as service brakes; gradients not to exoeed 1 in 
20. These conditions, he believed, were to be met in many cases, especially 
on routes owned or worked by such companies as the British Electric 
Traction Co. and others. In America tramcars were now making through 
journeys of over 90 miles and attaining a speed of 30 miles an hour. Unless 

igher speeds were to be allowed and maintained in this country it was diffi- 
eult to see how many existing and suggested suburban tramways and light 
railways were to be worked successfully. Tramways running between 
towns 12 and 14 miles apart would not attract much through traffic if it 
took 80 minutes to complete such a journey, except in very fine weather 
or by reducing the fares considerably below those charged by the com- 

ting railway companies. Higher speeds, however, would necessitate a 

ecided change in our methods of constructing tramway tracks. To 
attempt to run at such high speeds as the American tramways on tracks 
laid on what might be termed the solid’ system would lead, he was con- 
vinced, to serious trouble, and he wondered whether the advocates of goods 
traffic on tramways had considered the matter from this point of view. 


In the discussion it was pointed out that the local authority 
was more to be feared than the Board of Trade as an opponent 
of higher speeds. It was maintained that the average speed 
should be half the maximum, and that increased speeds would 
mean increase of maintenance of track, and possibly different 
construction. 

Mr. A. N. Banister then read a Papor on “Cost and Main- 
tenance of Tramway Car Wheels and Rails. 

The author pointed out that the flanges of iron wheels were usually con- 
siderably chipped, especially on rails with narrow grooves and where there 
were many points. me wheels he had found in practice to be cheapar 
by 6:6d. per 1,000 miles than iron wheels, the latter costing about 21d. per 
1,000 miles. Every wheel was calipered once per fortnight, and ground 
when the difference between two wheels on a car was more than уіп. The 
average mileage of chilled wheels was 19,000 miles. The radius of 
curves leading to and from points should be as large as possible, even if 
this entailed a sharp curve later on, as it was cheaper to replace rail on 
the curve than to replace points. He did not think there wag any rule 
regarding corrugati.n. It occurred on the Norwich syatem, on up and 
down dre and on curves and straights. They ground the corrugations 
down by fastening carborundum blocks in the slipper-brake blocks on 
а враге car, and simply ran the car backwards and forwards all night. 


Most of the speakers in the discussion favoured stecl-tyred 
wheels. 
( To be concluded. ) 
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NEW PARALLELING VOLTMETER. 


The difficulty that is frequently met with in central station practice, 
when it is desired to parallel machines on to the 'bus bars, is that 
no really suitable voltmeter has been made for the purpose, other 
than a small instrument known as the paralleling voltmeter which 
is used in connection with the incoming machine. When the voltage 
of this machine is the same as that ot the 'bus bars, this instrument 
gives a zero deflection, and the switches are then closed. This prac- 
tice is open to the objection that if there is anything wrong with the 
voltmeter windings it will point to zero under any conditions, con- 
sequently a machine may be introduced when the voltage is far from 
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correct. If this method is not used it is usual to use two volt- 
meters, one across the ‘bus bars and one a machine instrument. 
These instruments have to be observed simultaneously, which is 
always more or less a difficult matter. 

Messrs. Nalder Bros. & Thompson have recently placed upon the 
market a paralleling voltmeter which gets over these difficulties, It 
consists of two moving coil instruments of the edgewise tvpe, the 
two being hinged together and fitted on a bracket, as shown in the 
illustration. The bracket is mounted on the wall of the engine room 
or on the switchboard, and these two voltmeters may be turned so 
as to face in any desired direction. This instrument could also be 
used for the indication of the voltage on both sides of a three-wire 
system. 


CORRESPONDENCE. 


—— 


BOILER HOUSE ECONOMIES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I have read with much interest and approval the letter 
upon the above subject by Mr. C. E. C. Shawfield, of Wolver- 
hampton, which appeared in your issue of October 7th. With 
Mr. Shawfield's views upon the subject of fuel analysis I am, 
of course, in agreement. І much regret, however, that neither 
Mr. Downe nor any other electrical engineer holding similar 
views regarding the waste of tiine and money involved in the 
laboratory examination of fuel in electric light and power 
stations, should have replied to Mr. Shawfield's letter, since a 
discussion upon this subject confined to electrical engineers 
would have been timely and useful. Mr. Shawfield's state- 
ments respecting the advantages to be gaincd by systematic 
and regular sampling and testing of the fuel supplies at Wolver- 
hampton are conclusive, and are simply confirmatory of what 
is known and practised in all the best-managed manufactories 
and works in the country where fuel is an important item in 
the costs of production. That electrical engineers have been 
80 slow to recognise the value of such laboratory examinations 
of fuel is not to their credit, and seems to indicate some defect 
in their professional training. 

The only criticism I have to make upon Mr. Shawfield's 
letter and statements is that he does not appear to recognise 
the need for specially-trained men for the sampling and testing 
Fuel analysis and the calori- 
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metric examination of fuel is not simple work, and the ordinary 


shift engineer with only an electrical training, is certainly not 


qualified to carry out the:e tests, or even water and gas tests, 
in a reliable manner. А proper)y-trained chemist with special 
training in these branches of technical analysis only can be 
relied upon to obtain trustworthy results. Mr. Shawfield’s 
assertion that 15 guineas expended upon apparatus will 
place any electrical engineer in a position to do all his own 
sampling and testing work is, therefore, somewhat misleading, 
and requires qualification by the complementary statement 
that the apparatus must be placed in charge of a properly- 
qualified chemist. | 

Some of the distrust with which laboratory and analytical 
results are now regarded by electrical engineers is, I believe, 
due to the somewhat foolish policy they have followed in 
the past —of putting their shift engineers to this work. Only 
when they have recognised that analytical and calorimetric 
work in connection with water, oil and fuel demands as much 
ies training and knowledge as their own profession, will 
they be in a position to act rightly in this matter. An elec- 
trical engineer is no doubt a man with a wide training, but the 
attempt to turn him into a fully-qualified chemist at a moment's 
notice, is almost as foolish as it would be for an analytical 
chemist to attempt to design or run an electric power station. 

Electrical engineers of large stations if wise should, there- 
fore, add a fully-trained and qualified chemist to their staff, 
and give him charge of all the sampling and testing work ; 
while the engineers of the smaller stations should (if equally 
wise) employ outside assistance and save their 15 guineas.— 
Yours, &c. | JOHN B. C. KERSHAW. 

The West Lancashire Laboratory, 

Waterloo, Liverpool, Oct. 31. 


LEGAL INTELLIGENCE. 


Attorney-General (on relation of Willesden Council) 


and е 
Willesden Council v. Metropolitan Electric Supply Co. (Ltd.) 


The hearing of this case was resumed on Friday last. The grounds of 
the present claim for an injunction were set out in our last issue. The 
defendant company under its Memorandum of Association has unrestricted 
powers of acquiring land, erecting electricity works and producing and 
supplying electric energy. Sec. 3 of the Metropolitan Electric Lighting 
Act, 1889, enacts that the undertakers, for the purposes of the act, were 
the Metropolitan Electric Supply Co. (Ltd.), and sec. 4 provided’ that, 
subject to the provisions of the act, the area of supply should be the whole 
of the area included in the first schedule. Sec. 5 provides as follows :— 
The undertakers shall not at any time after the paesing of this act 
supply energy or (except for the purposes of this act) erect or lay down 
any electric lines or works beyond the area of supply otherwise than under 
the authority of Parliament, or under a licence granted by the Board of 
Trade under the principal aet, provided that where the undertakers were 
on May 25, 1889, supplying or under any binding agreement to supply 
energy to any premises beyond the area of supply, they may continue to 
supply or supply energy to such premises until Sept. 29, 1890. All elec- 
tric lines or works used by the undertakers under the provisions of this 
section for the purpose of supply and energy beyond the area of supply, 
and situate in or on or across any street or public place may and shall, 


unless sold or transferred to some body or person authorised to supply | 


energy in the place where such electric lines and works are situate, be 
removed by the undertakers within six months after the expiration of the 
period during which they are by this section authorised to supply energy 
by means of such electric lines or works. If the undertakers fail to remove 
any such electric lines or works within the period of six months they shall 
be liable to a penalty not exceeding £20 for each offence, and any Court of 
Summary Jurisdiction on complaint made, may make an order autho- 
rising the removal of any such electric line or work by such persons, and 
on such terms as they may think fit.” The areas of supply described in 
the first schedule to the 1889 Act, plaintiff submitted, did not in fact 
comprise the Willesden Urban District Council. By three subsequent 
provisional orders, as confirmed by Parliament, the company obtained 
sfmilar powers in three other districts, all situate in the County of 
London, and each order contained a prohibition similar that contained 
in sec. 5 of the Act of 1889. In 1898 the company secured the passing 
of another private act, the preamble of which, after reciting the act of 
1889 and the subsequent orders, contained the following further recitals:— 
“ And whereas the demand for the supply of electric current within the 
areas supplied and authorised to be supplied by the company has increased 
and is increasing very rapidly, and in order to enable the company to 
meet this demand, the company had found it practically impossible to 
provide adequate station accommodation within their said areas; and 
whereas the company, in ordeg to provide for the demand upon them, 


has acquired a piece of land in the parishes of Willesden and Acton, and 
are engaged in constructing a large electrical generating station and 
works thereon, on which they have expended aud are in course of 
expending large sums of money; and whereas it will conduce to the 
convenience of those who use the electric current in the said several areas 
of supply of the company that the company should be empowered to 
supply from the said electrical generating station and works electric 
current to their distributing stations within the several areas of supply 
hereinbefore mentioned, and for that purpose to lay down electric cables 
or wires from the said lands to connections with their several distributing 
stations and mains and cables within their several authorised areas of 
supply." The act provided as follows: —“ It shall be lawful for the com. 
pany to hold and use as a station for generating electric current or 
electrical energy certain lands recently acquired by them in the parishes 
of Willesden and Aston-—namely, lands bounded on the south or south- 
west by the Grand Junction Canal, on the north-west by Acton-lane, on 
the north by the London & North-Western Railway, on the east by the 
Midland & South-Western Junction Railway—and to establish and work on 
those lands plant for generating electrical energy and for other purposes 
incidental to and connected with their undertaking or business (sec. 2); 
„It shall be lawful for the company to use any of their cables or wires 
and any mains or cables connected therewith for the transmission of 
electric current or electrical energy from their works on the said lands at 
Willesden and Acton to the several distributing stations of the company 
in their Paddington, Marylebone, and mid-London areas defined by the 
several provisional orders hereinbefore mentioned, and the area in 
St. Martin-in-the-Fields and the neighbourhood defined by the Metro- 
politan Electric Lighting Act, 1889, and to use the generating station on 
the said lands for the purpose of supplying electric current or electrical 
energy within the several areas or districts over which they may hereafter 
have such powers under any special act or provisional order (sec. 16). 
The land at Willesden upon which the defendant company erected their 

enerating station was not situate within the limits of any of the statutory 
districts which they were empowered to supply with electricity. In 
December, 1903, the defendant company commenced to supply the 
London & North-Western Railway Co., which has sidings adjoining their 
generating station at Willesden, with electrical energy from the said 
station, and the plaintiffs contending that such a supply was a violation 
of the statutory prohibition in the Act of 1889 and the subsequent orders, 
the before-mentioned relief was claimed. . 

In their defence the defendant company stated that under their memo- 
randum of association they have full and unrestricted powers of acquiring 
land, erecting electric works, and producing and supplying electric energy. 
Such powers are aided in particular districts by ancillary statutory 
facilities conferred by various acts and provisional orders, but are not 
dependent thereon. Defendants further submitted that the Metropolitan 
Electric ps pa Act, 1889, and the other acts of Parliament and pro- 
visional orders referred to by plaintiffs formed part of & large number of 
acts of Parliament and provisional orders which were passed in or about 
1389, in pursuance of the recommendations contained in a report made 
on May 9, 1889, by Major Marindin to the Board of Trade. The 
true intention and effect of the acts and provisional orders were and are 
to give in specified districts within the metropolis statutory facilities for 
supplying electric energy to various undertakers within such districts, 
and to prevent such undertakers from using the special statutory 
facilities in their own districts to enable them to compete with the 
similar undertakings created in adjoining districts under similar statutory 
facilities but were not and are not to limit the general powers of the 
defendants in the carrying on of their general business, If (which 
defendants did not admit) they were but for the acts prohibited from 
supplying electric energy from their land at Willesden otherwise than in 
connection with the undertaking for which the defendants had special 
statutory facilities, the acts operated to remove or qualify such prohibi- 
tion. The arrangements between the defendants and the London and 
North-Western Railway Co. for the supply of electric energy had 
throughout provided that such supply should be given on the works of 
the defendants at Willesden and not beyond. It appeared however, to 
have been arranged between the engineers of the parties in view of the 
existing conditions of the defendants’ building operations and without 
specific authority, that the defendants’ cable shoald be carried a few 
yards beyond their works and the meter placed in the signal box of 
the railway company nearest to the Willesden works. The defendants 
intended, on the completion of their building operations, to remove the 
meter to and to give the supply on the boundary of their works and not 
beyond. In any case the supply had not involved, and would not involve, 
the crossing of any public or private roads or any trespass on the lands, 
or any interference with the rights of any person or corporation. Accord- 
ingly defendants submitted that the plaintiffs had no right of action. 

Mr. UPJOHN, K.C., said plaintiffs claimed an injunction to prevent 
defendant company doing certain acts in direct and flagrant violation of 
prohibitions contained in a special Act of Parliament and in three pro- 
visional orders confirmed by Acts of Parliament. He contended that the 
prohibition in defendants’ private act and in the orders was general, and 
meant that they could supply electricity only within the limits of the 
statutory districts. The Act of 1898 did not confer any power upon the 
company to supply electrical energy in Willesden ; it merely allowed their 
generating station to be used for the purpose of supplying the statutory 
districts and no others. 

Mr. CRIPPS, K.C., replied for defendants, and contended that the pro- 
hibition referred to was not a generalone preventing them from exercising 
their general powers ; it meant that the company, as undertakers under 
the special act or order, should not raid neighbouring districts and com- 
pete with other companies. In the alternative, sec. 2 of the Act of 1898 
was quite general, and conferred upon the company the power of supplying 
electricity in Willesden. 


THE ELECTRICIAN, NOVEMBER 4, 1904. 


118 


At the conclusion of the arguments his LORDSHIP delivered judg- 
ment. He said that in this action the Attorney-General maintained that 
the defendants were contravening the prohibition contained in an act of 
Parliament, and he sought an injunction to restrain them. The question 
which had to be decided turned upon the construction of two acts of 
Parliament. The defendants had at the present time three statutory 
areas of supply in the county of London, their powers having been con- 
ferred Бу a private act and provisional orders, the wording of all of which 
was practically identical. In 1898 the defendants found that they could 
not generate sufficient electrical power within their areas of supply, and 
obtained another act, which authorised them to use a generating station 
at Willesden for the purpose of supplying these areas. The defendants 
were not a company created by statute, but a limited company under the 
Companies Acts, and it was agreed that no question of ultra vires arose in 
the case. The Act of 1889 defined the ‘‘ undertakers” as the Metro- 
politan Electric Supply Co. He thought it was germane to inquire what 
the legislature had in view in passing that piece of legislation. He was 
entitled to put himself in the position of the legislature with the knowledge 
which it had acquired at that time. It appeared that the object of that 
and similar legislation was to allot certain metropolitan districts to certain 
companies—sometimes one in a district and sometimes two, but never 
more than two. It was clear, also, from certain clauses, that Parliament 
took into consideration the financial condition of the companies which 
asked for statutory powers. The legislature would natarally take pains to 
see that every company had sufficient funds not only to carry out the neces- 
sary works, but to carry on the undertaking once they had started active 
operations, and certain clauses were inserted with thatview. He was asked 
to say that the prohibition contained in clause 5 of the act of 1889, and 
repeated in the subsequent provisional orders, was not a general prohibition, 
but only аррпей to the company as undertakers under the particular act. 
He agreed that some qualification was necessary, and that was that the 
undertakers, so long as they were undertakers working that particular 
undertaking, must not supply electricity outside the statutory area, the 
prohibition was not meant to extend to the company for all time. But he 
could not interpret the prohibition so as to limit it in the way the defen- 
dante wished. Further, the proviso to the clause excluded the idea of 
limitation, for if this was not a general prohibition the proviso was unne- 
cessary. The result was that he could not insert limiting words in 
clause 5. The object of the Act of 1898 was clear from the preamble. 
Parliament had thought proper to have a number of electric districts 
complete in themselves. But in this preamble Parliament was told 
that the system had broken down, and could not work in this par- 
ticular instance, owing to the increase in the consumption of electricity. 
The company appealed to Parliament to relax its policy so far as 
to allow them to erect a generating station for supplying their statutory 
areas outside those areas, The plain meaning of the Act was that it was 
intended to benefit customers of the company within their areas. 
Section 2 was in general terms, and what it woald mean if the company 
at any time relinquished its areas he would leave to someone else to 
decide when the case urose. The section did not authorise the company 
to supply electrical energy from the station indiscriminately, while 
section 16 enabled them to supply their districts and was consistent with 
the recitals in the preamble. He could not find anything in the Act 
giving the defendants power to supply electricity in Willesden. On all 
these grounds it seemed to him that the company were acting in oontra- 
vention of legislation and must be restrained by injunction. He would, 
however, suspend the injunction for a month toallow the railway to make 
other arrangements forasupply ofelectricity, and ifthe defendants appealed 
within a fortnight, then it would be suspended until the hearing of the 
appeal. There must also be а proviso to the effect that the declaration 
&nd injunction should not apply in the event of the company parting 
зна its statutory undertakings, as to which event the court expressed no 
opinion. 


Electric Tramways Construction & Maintenance Oo. (Ltd.) 


Mr. Justice Warrington on Tuesday ordered a petition and two 
summonses relating to this company to stand over till the second petition 
day in next sittings, 


American Single-phase Railway.—Steps are being taken to 
equip electrically a part of the Colorado & Southern Railroad, 
beginning with the existing line between Denver and Boulder, a 
distance of 30 miles, for passenger service only. It is also 
proposed to build a line within the limits of the city of Denver 
on some of the principal business streets, and later on to apply 
for a general franchise in the city. The proposed location of 
the power house is at one of the coal mines half-way between 
Denver and Louisville, and the fuel used will be lignite slack, 
costing about 50 or 60 cents aton. A single-phase alternating- 
current system will be employed with 20,000 volts on the 
feeder line and 3,000 volts on the trolley line. The cars will 
be 55ft. long, carrying 60 passengers, and will weigh from 
35 to 38 tons. The run of 30 miles from Denver to Boulder, 
it is expected, will be made in 50 minutes, including 11 stops, 
the oe and equipment being designed for a speed of 60 miles 
an hour. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Croydon Council want an assistant engineer in the distribution 
department, with experience of h.-t. alternating and three - wire 
direct-current systems. Salary £2 per week. Applications by 
12th inst. to the borough electrical engineer (Mr. А. C. Cramb), 
electricity works, Factory-lane, Croydon. See advertisement. 


Oldham Electricity committee require a junior assistant electrical 
engineer with previous experience in central station work. Salary 
£75. Applications to the borough electrical engineer (Mr. 5. 
Wilmott Newington) by 14th inet. See advertisement. 

A designing engineer capable of taking entire responsibility for 
the design of direct.current motors, boosters, &c., is required by 
Messrs. Dick, Kerr & Co. See advertisement. 

Notice is given in connection with the forthcoming examination 
for assistant examiners in the Patent Office that Dec. 15 is the latest 
date on which applications can be received on the official forms. 
Sce advertisement. 

Battersea (London) Council require an electrical engineer 
Salary £400. Applications by noon Nov. 15. 

Battersea Council also require an assistant superintendent for 
town hall buildings. 42 per week and uniform. Applications by 
noon Nov. 16. 

Chester Corporation want a station superintendent. Salary £180, 
rising to £180. Applications by 14th inst. 

Acton District Council require a senior charge engineer, with both 
h.t. and lt. experience, salary £180; an office clerk, and two arc 
lamp trimmers. 

A lecturer in electricity and physics is required in January at the 
Municipal Technical School, Birmingham. Commencing salary £140. 
Particulars from the secretary, Mr. Geo. Mellor. Applications by 
Nov.19. See advertisement. 

There is a vacancy for an electrical assistant at the Galway 
Electric Co.'s works. Applications to Mr. J. Perry, M. Inst. C. E., 
county surveyor, Galway. See advertisement. 


Mr. F. Purser- Fletcher, senior engineer at the Fulham electricity 
works, has been appointed station engineer at Woolwich (London) 
municipal electricity works. 

Mr. H. H. Jeffcott has been appointed assistant in the metro- 
logical department of the National Physical Laboratory. Mr. Јеҝ. 
cott, after a distinguished career at Trinity College, Dublin, in 
physics and engineering, during part of which he was a pupil of the 
late Prof. Fitgerald, has been with Messrs. Siemens Brothers at 
Woolwich and Stafford for the past two years. 


Mr. Schnauber, draughtsman at Fulham, has been appointed 
engineering clerk of works in connection with the carrying out of 
the Borough Council's electrical extension scheme. 


Belfast Corporation have confirmed the appointment of Mr. J. H. 
Sinith, D.Sc., Wh.Sc., as head of the mechanical engineering depart- 
ment at the municipal technical institute at £500 per annum. 


— — — — e — — — — — — 


Acton. — Middlesex County Council have sanctioned the applica- 
tion of the St. Helens Cable Co. (on behalf of Acton Council) for 
sanction to laying of electric cables and the erection of arc pillars 
on each side of the Uxbridge main road in connection with the 
Acton electricity undertaking 

Argentina.—The Municipality of Chivilcoy, Buenos Ayres, is 
stated to be open to receive proposals for the erection and equipment 
of electricity supply works for the district. 


Armagh.—The Council have decided to promote a bill providing 
for the establishment of electricity supply. 


Aston.—The electric tramways were officially inspected by Col. 
Yorke, C.B., R.E., on Wednesday, and approved, subject to com- 
pulsory stops at certain crossings on all routes and to the use of single- 
deck cars only under the railway bridge in Lichfield-road pending 
the completion of an agreement for the reconstruction of the bridge 
so as to give a headway of 16ft. 6in. 

The Lichfield-road tramway will be opened this week. 


Barking.—It has been decided to apply for sanction to a loan of 
£8,100 to meet £4,614. 5s. 8d. spent in excess of amount already 
authorised for light railways and £3,500 due to contractors. 

The consulting engineers (Messrs. Hawtayne & Zeden) recom- 
mend the extension of the London-road line along North-street, 
Broadway and Axe-street. Consideration of the proposal has been 
deferred till March. 

245,000 units of electrical energy were sold during the half-year 
ended September, an increase of 76 per cent. over corresponding 
half of last year. 
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Belfast.—An unopposed inquiry was held here last week into the 
Corporation's application for permission to borrow, amongst other 
sums, £15,000 for extending the municipal technical. institute. 

It has been decided to transfer the control of the electricity under- 
taking from the Gas and Electricity committee to the Tramways 
committee. 


Bermondsey (London). On Tuesday the Borough Council sealed 
an agreement to supply current for three vears to the Surrey Com- 
mercial Dock Co. upon the following terms :—Power : 2d. per unit 
пр to 10,000 units per annum, 1jd. up to 20,000, and 134. up to 
80,000 per annum. Lighting: 34d. per unit up to 80,000 units per 
annum. If power consumption is not less than 80,000 and light- 
ing consumption is not less than 80,000 units per annum, then 
the price for the whole will be 1jd. per unit up to 80,000 units per 
annum, 1}d. per unit in excess of 80,000 and up to 130,000, and 1d. 
per unit in excess of 180,000 units per annum. 


Bewdley.— The Board of Trade have granted the local tramway 
company an extension of six months for complying with their 
tramway order. 


Bohemia.—Reichenberg municipality are about to erect electricity 
works for the supply. of current to Reichenberg and several adjacent 
townships. 


Bury.—The Council have received sanction to borrow £45,000 
for buildings, plant, mains, house services, &c., for the electric 
lighting department and £5,000 for motors for the tramway depart- 
ment, the periods of repayment being 21 and 10 years respec- 
tively. | 

Bury Guardians have declined the Corporation’s offer to supply current 
to the workhouse, and will put down independent plant. 

There are now 403 private consumers connected to the Corporation 
mains with the equivalent of 42,373 8 c.p. lamps, compared with 366 and 
37,877 respectively last year. 

The Council have decided to carry out extensions of the electric 
tramways, including a line from Holcombe Brook to Walmersley, 
under powers taken over from Ramsbottom District Council. 


Catdiff.—In a report presented to the Lighting committee on 
Monday by the borough electrical engineer and manager (Mr. 
Arthur Ellis), it was stated that it would be necessary to borrow 
£87,000 for extensions of the electric lighting plant and mains. 

Mr. ELLIs explained that they had been obliged to issue a notice that 
they could not connect fresh customers, although they had new orders 
for next year equivalent to 46,000 8 c.p. lamps. The loan would cover 
all capital required for extensions of plant for at least two, and perhaps 
three, years, while the committee would not be called upon to expend 
any of the money for 12 months, as the plant gpuld not be installed 
before then. 

The committee decided to make a recommendation to the Council in 
accordance with Mr. Ellis's suggestions. | 


Church Lighting.—Gas lighting at Chesterfield parish church is 
to be discarded for electric lighting. The borough electrical engineer 
(Mr. R. L. Acland) estimates the initial cost of the change at 
+800. Р 

Dover.—The electrical engineer (Mr. L. W. Woodman) is to 
report upon a proposal to light the Corporation buildings electrically, 
also as to terms for supply of motors and as to cost of providing 
prepayment meters. 

The Council have decided to apply for powers to supply electrical 
energy in Hougham, Poulton, River, Alkham, Ewell, Whitfield, 
West Langdon, East Langdon, St. Margarets-at-Cliffe, West Cliffe, 
and Guston. The Council have decided not to undertake con. 
sumers' repairs. | 

An inquiry will be held on Monday into the Corporation’s appli- 
cation for sanction to a loan for extensions. 

Edinburgh.—The Council have asked the Electric Lighting com- 
mittee to consider whether a simpler and more economical system 
of cleaning public arc lamps and renewing carbons can be devised. 

Egypt.—The imports of electrical, telegraphic, telephonic, &c., 
apparatus into Egypt during 1901, 1902 and 1908 were valued at 
about £42,100, £55,350 and £67,800 respectively. Of these Great 
Britain supplied the largest portion each year, as is shown by the 
following table: | 


1901. 1902. 1903. 
Great Britain .......... £24,200 £30,150 £31,000 
France ........ uence 6,950 6,875 8,500 
Germany .............. 4,350 6,600 14,500 
Austria-Hungary........ 2,650 2,710 3,500 
Sweden ................ 2,240 2,925 1,920 
Italy ree ee rr ae 1,930 3,100 1,120 
Belgium.......... РЕ 700 1,550 1,050 
Switzerland ............ 78 945 6,250 
United States 70 1.220 535 


energy in Hessle and Anlaby. Spalding Urban Council have given 
& similar notice. | 


— 


Electricity in Steel Works. — Thos. W. Ward, Ltd. (local agents 
for the Electric Construction Co.) have recently equipped an electric 
generating station at the steel works of Cocker Bros., Sheffield, for 
both motive power and lighting. The power plant includes a 
Marshall steam engine and an E. C. C. belt- driven continuous. current 
generator, which supplies energy at 200 volts to two 25 H.P., one 
20 н.р. and one 10 R. P. E. C. C. motors; there is also a smaller plant 
for lighting. Messrs. Ward have also recently installed at the works 
of Taylor Bros., saw manufacturers, Sheffield, a lighting plant 
consisting of a Tangye engine and E.C.C. dynamo (90 amp. at 
200 volts). A main switchboard controls six circuits feeding about 
800 lights. 


Exhibitions.— Bradford Industrial Exhibition, which closed on 
Saturday, had been open nearly five months, was visited by nearly 
2% million people, and has resulted in a profit of about £17,000. 

Our readers are not directly interested in gas exhibitions, but it 
is well to be acquainted with the advances made by competitors. 
There is to be a gas exhibition at Earl's Court, London, on Nov. 19, 
on which it is said a very full display of the latest type of gas appa- 
ratus for lighting and other purposes will be shown. 


· Fulham (London).—The borough electrical engineer (Mr. A. J. 
Fuller) recommends the Council to open a workshop at tho elec- 
tricity works to do the smaller repairs. 

Regarding the first section of the electric lighting extension scheme 
authorised by the Council, Mr. Faller has submitted a report as to the 
date on which the various portions should be ordered : 3 
Generator switchboard (already ordered, and estimated to be complete 
by Dec.), 1,000kw. Belliss set and chimney (to be ordered in Dec. and 
completed by July), boiler house, buildings and alterations, including 
new rectifier room (part ordered and balance in Dec., to be completed 
by August), coal bunkers, elevators, &c. (ordered Dec. and completed 
Sept.), four boilers and accessories (portion already ordered, the balance 
and boiler pumps to be ordered in Dec., to be completed by Sept.), con- 
dendenser, sump and river work (to be ordered in Jan. and completed 
by Sept.), wiring motors (to be ordered in March and completed in Sept.), 
exciter set (to be ordered in Jan. and completed in July), pipes (portion 
already ordered, balance in Feb., to be completed by Sept.), economisers 
(to be ordered in March and completed by Sept.), turbo-alternator (ordered). 
Extra buildings and connections as required. 

Provision having been made in the extension scheme approved by the 
Council for new mains and connections to the extent of £6,000, the 
Council are recommended to adopt the borough electrical engineer’s pro- 
posals for side-street lighting, particularly having regard to the fact 
that in many of the streets referred to paving has not yet been laid. 

The Council are also recommended that electric mains be laid in several 
additional streets at an estimated cost of £875. 


Godmanchester (Hunts.)—After a discussion on the present 
defective lighting arrangements, the Council are prepared to receive 
proposals for the use of the old water mills for supplying motive 
power for electric lighting or other purposes. 


Goole.—Application is to be made for extending the period of the 
electric lighting order obtained in 1901. 

Hammersmith (Gondon).— The electricity works are to be 
extended at an estimated cost of £2,000. 

The electrical engineer (Mr. G. Gilbert Bell) has reported that the 
maximum demand required for the workhouse, when supply is given, will 
be 220kw. "The Council have authorised the laying of a new high-tension 
cable for this supply. The cost will be about £1,462. The laying of 
another high-tension main, at a cost of £200. 12s., for consumers in King- 
street has also been authorised. Tenders are to be invited for the cable 
for both these extensions and also for supply to Olympia. 

Hanwell.— Ealing Corporation have intimated to Hanwell 
Council that they propose to apply for powers to supply electric 
energy outside their own area, and, if they obtain these powers, 
they offer to give a supply of electric current to Hanwell on reason- 
able terms. 

Lambeth (London).— The London Southern Tramways Co. have 
served notice on the Borough Council of intention to apply for 
Parliamentary powers to adopt electric traction on their tramways. 


Lanarkshire.— The Middle Ward District committee have applied 
tothe County Council and to the Standing Joint committee for consent 
to their proposed electricity works (exclusive of refuse destructor), 
and to the borrowing of £12,359 therefor. 

Leicester.—The East Park.road section of the Corporation's 
electric tramways was opened on Tuesday. 

Light Railways.— Herts. District Council have decided to acquire 
land for widening the main road in connection with the Darnet 
light railway scheme, and also a small piece of land as a site for a 
R station, which it might be desirable to erect in case any 

itch occurred in obtaining current from the North Metropolitan 
Electric Power Supply Co." 

Llandudno.— The report ofthe borough accountant (Mr. Walter 
Wood) records a net profit of £53 on the electricity department for 
the year ended March last, compared with a deficiency of £368 the 
previous year. The receipts from sale of current show an increase of 
£350, and the generation and distribution expenses a diminution of 


443. 
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London County Council.—At Tuesday meeting a loan to 
Battersea of £11,855 for electric lighting purposes was granted. 

Consideration of a recommendation of the luprovements com- 
mittee that vacant land in the Strand, recently partly occupied by 
the Salvation Army, should be let for 11 months at a rental of 
£7,500 for the purposes of a Japanese Exhibition was postponed, 
pene receipt of further particulars as to the nature of the 

xhibition. 

Northern Tramways.—The Highways committee recommended an 
expenditure of £22,500 for the construction for clectrical traction of such 
tramways. — Agreed. 

Streatham Car Shed.—It was agreed to expend £19,280 in connection 
with the Streatham car shed, the laying of rails, the construction of con. 
duits, &c., the work to be carried out by the works department. 

Precaution against Fire on Underground Electric Railways.—-The Fire 
Brigade committee submitted a report, in which reference is made to an 
intimation received from the Bbard of Trade (Railway Department) 
intimating to promoters of underground electric railways the require- 
ments in certain matters which will be made by the officers of the Board 
when such lines are hereafter constructed. The Board proposes, if there 
is no objecticn from the Council, to call upon promoters of underground 
railway lines, on inspection, to produce, for the information of the Board, 
an expression of opinion on the part of the chief officer of the Council’s 
fire brigade, as to the sufficiency of the provision made in respect to 
hydrants, hose and fire prevention apparatus. In reply, the committee 
forwarded certain minimum requirements and recommendations on the 
subject. These have been embodied in a circular letter and are issued by 
the Board to promoters of tube railways. The committee have sug- 
gested to the Board that it should make a requirement that motors should 
be contained in separate compartments made of non-combustible material 
and not be underneath the carriages, but the Board has replied that its 
advisers are of opinion that the requirement suggested is hardly practic- 
able. The report was approved. 


london Electrical Contractors’ Association.—The annual 
general meeting was held on Monday, when Mr. E. L. Berry, who 
presided, speaking of the forthcoming London County Council 
Omnibus Bill, urged the members to oppose the measure. An 
honorarfum of £50 was made to the retiring secretary. Tho new 
council, executive committee, &c., were appointed. 


Mansfield Woodhouse.—A pplication has been made for sanction 
to borrow money to cover cost of obtaining a provisional order. 


Mexico.—An opinion has been expressed by Col. Penna, president 
of the Society of Geographical Research in Mexico, that the water 
power existing in the eastern districts of Mexico may be estimated 
at 1,500 n.r. 

The railway from Mexico to Vera Cruz is, it is stated, to be 
Operated electrically, the generating station being in course of 
erection at Necaxa. 


Middlesex Light Railways.— Middlesex County Council have 
granted remuneration at the rate of £200 per annum to their engi- 
neer and surveyor, Mr. Н. T. Wakelam (in addition to his salary of 
£1,200) during the period of construction of the Council's light 
railways. The salary of Mr. A. J. Lander, chief assistant in the 
light railways department of the engineer's office, has also been 
increased from £820 to £400. 


Mirfield.— An inquiry has been held here into the application of 
the District Council for borrowing £4,948 for electricity supply. 
Current would be taken in bulk from the Yorkshire Electric Power 
Co. and supplied at 5d. per unit for lighting and 2d. for power. 


New Brunswick.—There are three telephone companies opera- 
ting in this province. The oldest of these is the New Brunswick 
Telephone Co., next in order of age being the Union Co., of Florence- 
ville, and the Central Co., with headquarters at Bellisle, King's 
County. Rumours of a possible amalgamation of the Union and 
Central Companies are afloat. It is also announced that the muni- 
cipal authorities of St. John are about to instal a municipal service 
to compete with the first- named company. Estimates for the work 
have been prepared and the project is now under consideration. 

The St. John City Council are disposed to purchase the under- 
taking of the local company which supplies electric llghting to the 
west side of the city. The Municipality already carry out the light- 
ing of the northern end, and the east end is lighted by the company 
owning the local tramways. 


Newport (Mon.)—Successful trial trips have been run over the 
new portion of the Council's electric tramways. 


Obituary.— Mr. Harry Woodhead Aspinall, late local manager at 
Huddersfield for the National Telephone Co., died on Oct. 26, at the 
early age of 35 vears. 

We regret to record the death of Mr. Duncan Stewart, founder of 
the firm of D. Stewart & Co. (1902), Ltd., engineers, of Glasgow, 
which took place on Sunday last. 


Ormskitk. —The Council have decided to enter into an agree- 
ment for the erection, equipment and maintenance of electricity 
works by the National Electric Construction Co., at an initial cost 
of £15,000, which the Council will shortly apply for permission to 
borrow. 


Paisley.—The accounts of the electricity department to May 15 
show capital expenditure £133,897. Вв. 9d., an increase of 
£11,598. 14s. 9d. for the year. The year's receipts were 
£10,858. Sd. 6d., working expenses were £6,207. 18s. 8d, leaving 
gross profit £4,645. 9s. 10d. After deducting interest (£3,795. 14s. 5d.) 
and sinking fund (£1,956. 14s. 2d.), the deficit was £1,085. Зв. 9d. 
1,215,055 units of electric encrgy were generated, 176,499 being 
supplied to public lamps, and 671,372 to private consumers. The 
total maximum supply demanded was 703kw. 

Personal. Mr. Н. E. Brown, mains superintendent at Poplar, 
has resigned. 

Perth.—On the recommendation of the burgh electrical engineer 
(Mr. John Lambert) the Electric Lighting committee propose to put 
down additional plant, at an estimated cost of £5,000, to provide 
current for the tramways which the Council have acquired and are 
about to convert to electric traction. 

Pontardawe.— An offer from Daniel Jenkins & Sons, Gwaun- 
caegurwen, to supply current for electric lighting in this district has 
been referred to the Streets Lighting committee of the Council. 

Presentation.—Mr. R. H. Wilkinson, tramways manager at 
Oldham, has been presented by the employés and staff with a gold 
watch and marble timepicce on his departure to take up a similar 
position at Bradford. 

Provisional Order Revocation.- The Board of Trade have 
revoked the Staines, Egham and Chertsey Electric Lighting 
Order, 1900. 

Poland. According to a report from the French Consul-General 
at Warsaw there is a good opening in Poland for al! kinds of elec- 
trical goods (including motors, primary batteries, generating 
machinery, accumulators, ornamental fittings, incandescent and 
arc lamps. materials, electric bells, telephone material, &c.) All 
these goods now imported come from Berlin and Vienna. The 
consul further states that there is & very large extension of electric 
lighting going on in this part of Russia. 

Roumania.—Electricity works are to be erected ut Caracol. 

Rowley Regis.—The new electric tramways were inspected on 
Wednesday by Col. Yorke, C.B., R.E., and passed, subject to the 
speed being restricted to 6 miles an hour on the down grade from 
Blackheath through the Tump estate. Regular service will shortly 
be commenced, and single-deck cars will be used. 


Russi&.—4A local company has been formed to construct and 
equip works for supplying the town of Kokand (Ferghana) with 
electric current for lighting and power. The capital of the company 
is 1,000 shares of 60 roubles each (£6. 6s. 8d.) and the capital has 
been wholly subséribed. The Kokand municipality has stipulated 
that 5 per cent. of the lights installed shall be {рр free of charge 
to the Government and municipal buildings of the town. 


St. Andrews.—Thie Electric Supply Corpn. are to establish 
electricity supply here, and a contract for the erection of station 
buildings has been let. 


8t. Helens.— The borough electrical engineer (Mr. E. M. Hollings- 
worth) recommends additions to the generating plant at an estimated 
cost of £8,000. 


Shildon.—The Northern Counties Electricity Supply Co. have 
entered into an agreement with the Council to supply current by the 
beginning of next year. 

Bligo.—4A syndicate composed of Messrs. P. A. Mac Hugh, J. Р. 
Higgins and Edward Foley have asked the Corporation’s consent 
to a scheme for the erection of works to supply electrical energy in 
this district. 

Southampton.—Sanction has been received for borrowing £2,020 
for prospective expenditure on electric light mains and services. 


Stockton-on-Tees.—The Council have authorised the extension 
of electric lighting cables to Hartburn. 


Sunderland District Tramways.—The local company's electric 
tramways from Sunderland to the Herringtons and Shiney-row, 
via Ryhope and Silksworth, are expected to be opened for traffic 
early next year. 


Swindon.— In future the charge for electric current for power 
will vary from 14d to 1d. per unit. 


Telephones in Rural Districts.— The Postmaster-General will 
receive a deputation during the Smithfield Show week in December 
onthe subject of improved telephonic communication in rural districts. 


Tottenham (London).—The Metropolitan Electric Tramways 
(Ltd.) have offered to provide and fix arc lamps or clusters of incan- 
descents on the centre poles of the tramways (including the supply 
of current to the lamps) until April next. By that time it is con- 
templated that the Council will have decided as to their electric 
lighting scheme. 

The General Purposes committee recommended the acceptance of this 
offer, but the matter has been referred to & Joint committee for further 
consideration, 

Village Lighting.—Sunnybrow (Co. 


Durham) is now lighted 
electrically. 
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Walthamstow.—The Council have considered a report from the 
electrical engineer (Mr. F. A. Wilkinson) recommending that as the 
electricity works have been in operation for three years, & reserve 
and depreciation fund should be created. It was, however, resolved 
that the question stand over. 

The number of 8 c.p. lamps now applied for is equal to 48,508, 
against 88,458 12 months ago. 


Wellington (N.Z ).—The city electric tramways are to be ex- 
tended to Island Bay, Ohiro and Kilbirnie. 


West Hartlepool.—The Works committee have been authorised 
to summon the local electric tramway company for alleged failure 
to keep the rails and permanent way in good condition and repair, and 
also for failure to avoid noise alleged to arise from certain ofthe cars. 


Westminster (London).—In a report just issued, the Works 
committee of the Council notify the receipt of a communication 
from the Charing Cross & Strand Electricity Supply Corpn. with 
regard to the Council's disapproval of the construction of certain 
new surface boxes. 

The corporation state they will be compelled to build these boxes, but 
before doing so propose to appeal to the Board of Trade. It is further 
pointed out that a large number of the boxes are those actually ordered 
by the Board of Trade to contain the Peard fuses for fusing the network 
of mains of the company in accordance with the Board's regulations. 
The corporation, therefore, ask if the Council still insists that the boxes 
shall not be built, and further asked permission for building only those 
boxes necessary for the carrying out of the Board of Trade regulations, 
leaving the general question to be decided on appeal to the Board. 

The committee express the opinion that the previous decisions of the 
Council should be adhered to. 

In another report to the Council, the Works committee notify that they 
have decided in favour of giving the St. James’ & Pall Mall Electric 
Light Co. 12 months’ notice of intention to terminate the existing agree- 
ment for the lighting of the parish of St. James. The city engineer is to 
obtain competitive tenders from gas and electricity companies for the 
lighting of the area. 


Wimbledon.—An unopposed inquiry has been held here relative 
to the Council's applications for a loan of £6,600 for extensions of 
mains, and for transformers and meters. 

Windsor.—The Rural Council are in treaty with Messrs. Foote 
& Milne as to the erection of electricity works for the districts of 
Sunninghill and Sunningdale. 

Wolverhampton.—The new Heath Town-Wednesford line was 
opened for traffic on Monday. 

Blectro- Harmonic Society.— The next concert (Ladies’ Night) 
will be given at the Holborn Restaurant, London, W.C., on Friday 
evening next, Nov. 11, at 8 o'clock, Mr. John S. Raworth in the chair. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Johannesburg Municipal Council invite tenders for transformers, 
pillars and switch gear, to the specification of their consulting engi- 
neers, Messrs. Mordey & Dawbarn, 82, Victoria-street, London, 
S.W. Copies of specification may be seen (after Nov. 5) at the 
Council Offices, Johannesburg, and at the consulting engineers' 
offices in London. Tenders to Messrs. Mordey & Dawbarn by 
noon Dec. 27. See also advertisement. 

Johannesburg Municipal Council also invite tenders for two 35-ton 
electric overhead travelling cranes to the specification of Messrs. 
Mordey & Dawbarn. The specification may be seen (after Nov. 5) 
at the Council Offices, Johannesburg, and at the consulting engi- 
neers’ offices, 82, Victoria.street, London, S. W. Tenders to Messrs. 
Mordey & Dawbarn by Dec. 27. See also advertisement. 

Belfast Corporation invite tenders for the following plant, works, 
&c.:—' Tramway permanent way, road bed, paving and bonding, 
overhead equipment, underground feeders, telephone and test wires, 
spare conduits, &c., steam dynamos, switchboard, three-phase plant, 
condensing plant, overhead travellers, station lighting, &c., boilers, 


superheaiers, mechanical stokers, economisers, conveying plant, 
BE. exhaust and feed pipes, pumps, &c., and double-deck electric 


cars, Specifications, &c., from the town clerk (Sir Samuel Black), to 
whom tenders by noon 18th inst. See also an advertisement. 

Hammersmith (London) Council invite tenders for the supply of 
extra high-tension feeder mains, draw boxes, frames, covers, Kc. 
Forms of tender, &c., from the borough electrical engineer (Mr. G. 
Gilbert Bell), electricity works, 57, Fulham Palace-road, W., and | 
tenders to the town clerk (Mr. H. Thompson), Town Hall, Hammer- | 
smith, W., by 4 p.m. 16th inst. See also advertisement. | 

Hammersmith (London) Guardians invite tenders for a complete 
wiring installation for electric lighting at their new workhouse and | 
infirmary, Wormwood Scrubbs, and also for supply, delivery and 
erection of two motor transformers and a battery. ‘Tenders to the 
clerk (Mr. J. Lamb), 206, Goldhawk-road, Shepherds Bush, London, 
W., by noon Nov. 15, 
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Whitby District Council invite tenders for the supply and erection 
of one 200kw. direct-current dynamo, coupled to a high-speed 
engine (reciprocating or turbine type) ; and one water-tube boiler, 
fitted with chain grate mechanical stoker. Tenders to the electrical 
engineer (Mr. L. H. King) by 5 p.m. Nov. 21. 

Swansea Corporation invite tenders for the removal, alteration 
and re-erection at а new station of опе 450 1. H. P. modern type triple 
expansion engine and of a 225kw. continuous-current dynamo; also 
the supply and erection of an 8-ton travelling crane. "Tenders to the 
town clerk (Mr. John Thomas), by noon Nov. 12. 

Applications are wanted before 7th inst. by the Hearts of Oak 
Benefit Society, Charlotte-street, litzroy.square, London, W. C., 
from firms willing to tender for electric bell work in the Society's 
new Offices, Euston-road, London. 

Manchester Electricity committee require tenders by 10 a.m. 
Nov. 11 for the wiring of Stuart-street station for arc and 
incandescent lighting. 

Dundee Electricity department invite tenders for laying insulated 
cables instead of the present copper-strip feeder mains. Tenders by 
Nov. 12. 


Tenders are required by 26th inst. for wiring and supply of switch- 
boards for new buildings at Glasgow and West of Scotland Technical 
College, Glasgow. 

Camberwell (London) Council require tenders by 5:30 p.m. Dec. 5 
for 12 months’ maintenance of electric bells and private telephones. 


Yarmouth Corporation want tenders by noon 22nd inst. for about 
800 tons of steel girder tramway rails, fish plates, &c. 

Blackpool Corporation require tenders by 10 a.m. 14th inst. for 
steel tramway rails, fish plates, &c. 

The acting Deputy Postmaster-General for the Australian 
Commonwealth will receive tenders at Sydney, New South Wales, 
up to 2:80 p.m., Dec. 28, for supply and delivery of telegraph, tele- 
phone and electric light maternale, Specifications and condition, &c., 
can be obtained from the General Post Offices of Sydney, Melbourne, 
Brisbane, Adelaide, Hobart and Perth. Samples can be seen at the 
four first - mentioned offices. 


TENDERS REOBIVED AND AOOEPTED. 

Correction.—We stated erroneously in our last issue (p. 78) that 
the tender for 12 months’ supply of cables to Watford District 
Council had been secured by W. T. Glover & Co. The contract 
should have been credited to W. T. Henley’s Telegraph Works Co., 
who have secured the order. 

Middlesex County Council has received the following tenders :— 

Railway No. 3.—Station-road, Wood Green. 


| Clift Ford (accepted) £17,266 0 0 Wilkinson Bros. . . £18,354 0 0 
Railway& Tramway J. А. Ewart ...... 18,339 12 7 
Construction Co. 24,496 9 5 | Muirhead, Greig & 
Sir Weetman Pearson 21,965 17 5 Matthews ...... 18,217 13 9 
Nowell & Co. 19,721 14 4 T. Adams 17,675 18 0 
б.ГПат.......... 19,275 0 0 W. Griffiths & Co.. 17,368 0 0 
W. Manders...... 18,572 0 0 Dick, Kerr & Co... 17,266 15 4 
Railway No. 6.— High-street, Harlesden. 
Dick, Kerr & Co. Pethie Bros....... £41,445 0 0 
(accepted) £36,337 16 9 Mowlem & Co. .... 40,078 0 0 
Railway Tramway J. A. Ewart ..... . 39,300 10 5 
Construction Co. 60,634 4 10 W. Griffiths & Co.. 38,976 0 0 
Sir Weetman Pearson 47,631 8 0 D. R. Paterson. . 38,489 0 0 
Nowell & Co. .... 45,473 16 3 | Winipeg & Co..... 37,053 0 0 
G ...ssesses 43,537 19 11 | Clift Ford . 36,387 0 0 
Muirhead, Greig & T. Adams ........ 35,036 14 5 
Matthews ...... 42,575 0 0 


Middlesex County Council have also accepted the tender of 

Dick, Kerr & Co., for a light railway in Turnpike-laue, Hornsey, at 
£40,905. 14s. Gd. The tender of J. G. White & Co. (at £39,245) for this 
line had been pro visionally accepted, but the contractors declined to sign 
the contract. 

For installing telephones, electric bells, fire alarms and tell-tale clocks 
at Napsbury Asylum, the tender of Cox-Walkers has been accepted at 
£2,477 by Middlesex County Council. 


Barking District Council have accepted the tender of D. T. 
Jackson for road widening and trackwork in connection with light 


| railway extensions at £11,200, and that of Dick, Kerr & Co. for 


electrical equipment, «c., at 4694. 15s. 8d. 


Falkirk & District Tramways Co. have placed an order with 
Bruce Pecbles & Co. for permanent way construction of tramways 
(81 miles), complete electrical equipment, cables and overhead con- 
struction, rolling stock, car shed, &c., at £81,000. 


Fulham (London) Council have accepted the tender of the British 
Thomson-Houston Co. for a main switchboard at £492 if the com- 
pany agrees to the Council's conditions in the contract, failing which 
the tender of the British Westinghouse Co. at £498 is to be accepted. 


Raworth’s Traction Patents have received instructions to equip 
40 new cars for the Birmingham & Midland tramways with 
regenerative control. 
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Walthamstow Council have accepted the tender of F. Suter & Co. 
for globes for incandescent electric street lamps at 18. 3d. each. 
Messrs. Johnson & Phillips tendered at 1s. 6d. each. 

Thos. Topping, Edinburgh, has secured the contract for the 
erection of the electricity works which are to be run by the Electric 
Supply Corpn. under agreement with St. Andrew's Town Council. 

The tender of Skipwortk & Jones has been rovisionally accepted 


for the steel work of a bridge at Sculcoates-lane (Hull) electricity 


works at £213. 17s. 5d. 


The A.B.P. Accumulator Co. have obtained an order from Hands- 
worth District Council for a battery of 256 19-plate cells of the 
Company's standard 5. type. 

Twelve tenders (from 10 firms), varying from £120 to £184 were 
received for installing telephones at the union workhouse, Richmond, 
Surrey, and the lowest (Hemingway & Pritt) was accepted. 


Dover Corporation have accepted the tender of E. J. Philpott for 
wiring the post office at £75. 

Ipswich Corporation have accepted the tender of Venner & Co. 
for supply of continuous-current meters for the ensuing 12 months. 

Leyton Council have accepted the tender of A. H. Marshall & Co. 
for wiring Newport-road school. 

The tender of T. Abell has been accepted for the erection of 
Exmouth generating station building at £2,160. 


Parfitt, Webber & Co. have secured the contract for wiring the 
Shire Hall, Gloucester. 


Warrington Council have accepted the tender of G. F. Milnes, 
Voss & Co. for four top-covers for tramcars at £80 each. 

Swindon Council have placed an order with Dick, Kerr & Co. for 
two tramcars at £1,120. 


Poplar (London) Borough Council have accepted the tender of the 
Whitwell Coal Co. for supply of coal at 11s. 54. per ton for the elec- 
tricity works. 


BUB)NESS NOTICES, &c. 

Nottingham Guild of Mechanical and Electrical Engineers have 
moved to larger headquarters at the Welbeck Hotel, Milton-street, 
Nottingham. The first meeting was held on Nov. 1 under the 
chairmanship of Mr. E. L. Thorpe, M.I.E.E., and a lecture was 
delivered by Dr. J. H. Jacob on Röntgen Rays,” the lecturer 
being assisted by Mr. J. Mears, electrician to Nottingham Joint 
Hospital. 

Owing to the expiration of leasc, the business of E. & F. N. Spon 
(Ltd.), technical publishers, has been removed to 57, Haymarket, 
London, S. W. 


BANK RUPTOIES, LIQUIDATIONS, &c. 


On Friday last Mr. Registrar Brougham resume d at the London 
Bankruptcy Court the hearing of the application for the discharge 
of Max Margowski, managing director of the Automatic Telephone 
Co. (Ltd.) (in liquidation), and a director of public companies. 
The commencement of the hearing was reported in our issue of 
Aug. 19 last. 

It was now stated that debtor came to this country in 1892 to dispose 
of or develop mining concessions in Honduras, which he transferred to a 
company. Mr. Leyton, for|trustee, asked for a further adjournment, as 
his client desired to allege fraud against debtor in connection with transfer 
to Mrs. Margowski of 50,000 Automatic Telephone Co. shares for a 
nominal consideration, and they had, so far, been unable to obtain the 
attendance of the lady for examination, The Registrar ordered the 
application to stand over to Dec. 16. 

At the meeting, at Birmingham last week, of the creditors of 
Jas. Marsden, electrical fittings maker, Woodcock-street, Sparkhill, 
it was stated that debtor traded in partnership until Sept. last, and 
owed his partner £424. 3s. 10d. The liabilities are 4872. 6s. 2d., 
assets £500. 4s. 8d. Failure attributed to heavy interest, losses on 
business and i l. health. 

In the failure of G. W. G. Booker, electrical fittings maker, &c., 
formerly of Regent-parade and V yse-street, Birmingham, the first 
meeting of creditors is on Nov. 10 at 174. Corporation-street, and the 
public examination on Nov. 30 at the County Court, Birmingham. 

A receiving order has been made against A. Е. Brooks, electrical 
engineer, 110, Cheapside, London, Е.С. First meeting of creditors 
Nov. 7, at Bankruptey-buildings, London, W.C., and the public 
examination at the same place on Nov. 30. 


The examination of J. Gray, electrical engineer, 19, Waterloo- 
street, Glasgow, takes place at County Buildings, Glasgow, on Nov. 9, 

Claims against the Electrical Bleaching Co. (Ltd.) are to be sent 
by Nov. 14 to Mr. W. B. Winnicott, Prudential-buildings, Queen- 
street, Nottingham. 

South Lancashire Electric Traction & Power Co. (Ltd.) is to be 
wound up voluntarily. Mr. H. D. Eshelby, 24, North John-street, 
Liverpool, is liquidator. 

A meeting will be held on Dec. 2 at Clun House, Surrey-street, 
London, W.C., to receive an account of the winding-up of the 
British Schuckert Electric Co. (Ltd.) 
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Business for Sale.—Tenders are invited for the goodwill of 
the business of mechanical and electrical engineers carried on by 
W. & E. Sumner & Clementson (Ltd.), the leases of 140, 142 and 
144, Dale-street, Liverpool, fixtures, fittings, furniture and stock- 
in-trade, comprising electrical fittings, wires, globes, brackets and 
the machinery and plant. Tenders to Mr. J. West, 10, Cook-street, 
Liverpool, by Nov. 7, on forms obtainable from Mr. West, or from 
Mr. J. H. Glover, 60, Castle-street, Liverpool. 

Plant for Sale.—A 12} в.н.р. Hornsby-Akroyd oil engine and 
а Olkw. Crompton dynamo are for sale owing to supply being 
taken from local company. Applications to * Engineer," Dean 
Wood, Newbury. See advertisement. 

Premises, &c., to Let and for Sale.—A well-lighted factory is 
advertised in another column to be let. Applications to 469, 
Hornsey-road, Holloway, London, N. 

Spacious, modern and well.equipped factory premises, known as 
the Volenite Works, High-street, Alperton, are to be sold by Messrs. 
David Burnett & Co., at the Mart, London, E.C., on Nov. 22, in 
one lot. Particulars of Messrs Linklater, Addison, Brown & Jones, 
solicitors, 2, Bond.court, London, E. C., or of the auctioneers, 15, 
Nicholas-lane, E.C. 

There are three fine shops, with basements, to let in the Strand, 
London, on a 21 years’ lease. Particulars from the secretary's 
office, Room 41, West Block, Hotel Cecil, Strand, London, W.C. 
See advertisement. 

Three rooms are to be let, separately or as a whole, in a third 
floor tlat in 64, Victoria-street, Westminster, S. W. See advertisement. 

Stores for Sale.—Messrs. Horne & Co., 8, Delahay-street, 
Storey's-gate, Westminster, S.W., will sell by auction at the 
Royal Arsenal, Woolwich, on Thursday, 24th inst., at 11 a.m., some 
obsolete and unserviceable stores, including a quantity of copper and 
other metals, machinery, electrical stores, telephone and telegraph 
appliances, 50 tons of underground cable, hydraulic lifts, &c. Further 
particulars are given in an advertisement. The lots may be viewed 
at the Royal Arsenal, Woolwich, on Monday, Tuesday and Wed. 
nesday previous to and on morning of sale. Catalogues at the War 
Office, Pall Mall, 5. W.; the Ordnance Office, Tower, E. C.; and the 
Ordnance Office, Royal Arsenal, Woolwich, S.E., London. 


Awards.— Messrs. Nalder Bros. & Thompson have been awarded 
a gold medal for electrical measuring instruments at St. Louis 
Exhibition. 

Messrs. Everett, Edgeumbe & Co. have also received a gold medal 
for their exhibit at the same exhibition. 

Messrs. Sherard Cowper-Coles & Co. have obtained two gold 
medals (one for electro-chemistry and the second for metallurgy) 
for their exhibit at the St. Louis Exhibition. 

Forthcoming Book.—Messrs. W. Hodge & Co. are about to 
publish ** Electricity : Its Place and Powerin the Universe." 

Economical Turn-down Lamp.— Wc have received from Messrs. 
Geipel & Lange, Vulcan Works, St. Thomas-street, S.E., a circular 
descriptive of the new lamp which they are introducing into this 
country fron: America, where, it appears, the lamp already enjoys 
considerable popu- 
larity. This lamp, 
as will be seen from 
the accompanying 
illustration, has two 
filaments. One of 
these is the ordinary 
filament, while the 
other is a high-re- 
sistance filament, 
emitting, when 
switched into cir- 
cult, 1 c.p. only. 
The switch for con- 
necting the one or 
the other filament 
to the supply is 
small and is con- 
tained in the lamp 
cap. It is operated 
by pulling one of 
two strings, as in- 
dicated in the illustration, or (in the “turn” type of lamp) by giving 
the lamp a turn to the right or left. An exceptionally long life and 
considerable saving in current is claimed for the“ Economical ” lamp, 
which is made in two sizes (8 c.p. and 16 c.p.) for all usual 
pressures from 50 to 250 volts. The lump is especially designed 
for places where a light has to be kept continually burning, but 
where a reduction in brightness at times is either desired or not 
objected to, such as hospitals, passages, bedrooms, &c. 


Catalogues, &c.— The British Thomson Houston Co., in pamphlet 
No. 176, treat of continuous-current series-multiple lamps. These 


Turn Pattern. 


String 
Pattern. 


The “Economical ” 
Turn-Down Lamp. 


lamps are manufactured in three forms ; (1) With entirely self-con- 
tained line and substitutional resistanceg inside the lamp; (2) with 
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self-contained substitutional and external line resistances; (8) with 
self-contained line resistance only. The first and last-mentioned are 
illustrated in the pamphlet. 


Messrs Kelvin & James White (Ltd.), Cambridge-street, Glasgow, 
have iss ued to their trade clients a new list of discounts and a note 
of guarantee on instruments listed in sec. II. of their electrical 
catalogue. | 


Mr. K. Schall, 75, New Cavendish street, London, W., has pre- 
pared an illustrated catalogue of X.ray apparatus, in which is 
included an account of their construction and management. 


Automatic motor starters and electric lift controllers are listed in 
two circulars issued by Messrs. Geipel & Lange, St. Thomas-street, 
Southwark, London, S.E. 


Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from Oct. 26 to Nov. 1, with the 
ports of destination :— 

Africa—Alexandria, £457 (telegraph material); Cape Town, £673 
(telegraph material) ; Delagoa Bay, £664 ; Durban, £1,409 ; East London, 
£1,869 ; Port. Elizabeth, £348; Suez, £53. Argentina—Buenos Ayres, 
£928; Australasia—Adelaide, £85 ; Auckland, £168; Brisbane, £160; 
Fremantle, £48; Hobart, £18; Melbourne, £184 (and 53 cwt. telegraph 
wire); Perth, £277 ; Sydney, £1,489 ; Wellington, £339. British Guiana— 
Demerara, £46. Canada—Toronto, £25. China—Shanghai, £77; 
Tientsin, £798. Ceylon—Colombo, £8. Denmark—Copenhagen,{£3,559 
(including £19 telegraph material); France Boulogne, £19; Paris, £15. 
Germany—Bremen, £143 ; Hamburg, £10. Gibraltar, £20. Holland — 
Amsterdam, £431 (including £154 telegraph wire); Rotterdam £50. 
Hong Kong, £110. India—Bombay, £2,452; Calcutta, £1,038 (including 
£13 telegraph material); Madras, £178. Italy—Genoa, £22. Japan 
Tokio, £1,436. Maderia, £27 (telegraph instruments). Malta, £522. 
North Atlantic, £2,000 (telegraph cable, &c.) Norway-——Christiania, 
£49 (including £14 telegraph material). Portugal — Lisbon, £39 (telegraph 
instruments). Russia—St. Petersburg, £2,939 (including £2,540 telegraph 
apparatus). Siam—Bangkok, £8. Straits Settlements—Penang £244 
(including £110 telegraph material). Singapore, £33. U.S.A.—New 
York, £886. Uruguay—Monte Video, £82. Total £25,085 against 
£11,850 in the corresponding week last year (Oct. 28 to Nov. 3). 


PATENT RECORD. 


— — 


The following List of Applications for Patents and Specifications published 
has been compilel for this Journal by Messrs, Метвопч, ELLIS & PRYOR, 
Chartered Patent. Agents, 70, Chansery-lane, London, H. C. 


APPLICATIONS FOR PATENTS. 

Nore.—The undermentioned Applications are not open to public inspection 
untilafter acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions... When Complete Specification 
accompanies application, an asterisk is ar. 

Unless otherwise stated, the application is made in London. 


September 26, 1904. | 
20,670 H. Е. ою. Forest Gate. Acommutatipg switch and circuits for 
controlling electric carriages and like purpos2s. 
20,689 C. P. E. ScHNEIDER. Regulation of dynamos and motors.“ 
20,715 B.T..H. Co. (G. E. Co., I. S.). Transformers. 
20,714 B. T.-H. Co. (G. E. Co., U. S.). Bꝛarings for the shafts of delicate 
iostruments. 
20,715 B.T..H. Co. (G. E. Co., U. S.). Insulations for edge wise-wound tools. 
September 27, 1904. 
20,725 W. Coates and Q. WRiaHT. Gateshead-oa-T yne. 
trippit for electric trains. 
20,749 S. HINDLEY. Sheffield. Trolley boom controlling apparatus. 
20.759 A. J. Cranks.  Electrically-operated pianos and other musical 
instruments. | 
20,782 А. G. BLoxaM (Société Anon. me d'Etudes Electro-Chimiques, 
Switzerland). Electrolytic extraction of zicc end its ores and 
apparatus therefor. 
20,783 A V. VyvyAN and L. Newitr. Telegraphs and controlling apparatus. 
20,768 ELexTRIZIÄTS A.-G. vorm. W. LAHMEYER & Co. Winding for 
monophase or polyphase alternating-current machines. (Date 
applied for, Nov. 12, 1905, date of application in Germany.)* 
20,79C. Е. Berrmann and J. Zarr. Supporting electrical conductora.* 
20,£01 W. P. THompson (Gesellschaft für Drahtlose Telegraphie, m. b. H., 
Germany) Liverpool. Wireless telegraphy.* 
20,809 and 20,810 B.T.-H. Co. (G.E. Co., U.S.). Electric furnac:s. 
September 28, 1904. 
20,833 A. C. Viren. Bristol. Operating rail and wire points overhead 
tystems of electrical traction. 
20,846 J. LippLE (E. R. Hartmann, U. S.). Circuit-breakers.* 
20,849 W.G. ALLEN. Manchester. Electric blowouts aud fuees. 
20,872 W. J. Forp aud S. Scpworts. Wire connector. 
20,877 A. Goopwin and W. J. Норок. Magnetic separators. 
20,896 A. F. Bosquet. Manufacture of water jackets, &c., by electrolytic 
means. . 
20,898 E. J. CHAMBERS. Additions to pipes or tubes for underground cables. 
September 29, 1904. 
20,927 J. MackERsiE, Dundee. Suspending incandescent lampholders, 


Safety contact 


Glasgow. 


1 21,464 J. A. Corey. 


20,931 F. C. RuppLE. Bla:kburn. Switchboards for electrical purposes. 

20,965 E. A. CAROLAN (G. E. Co., U.S.). Leading - in conductora for incan- 
deecent lamps and the like. 

20,968 J. S. HiaHrIRLD. Central station electric installations. 

20,970 A. HurTQvisr. Braking device for electric motors. 

20,975 A. J. BourT (Ad. Wegner, S. Brechtel & Co., Germany). 
lamps.* 

20,976 К. S. CrousToN. 


Electric 


Electric traction. 


Sep: ember 30, 1924. 
20,997 J. Gramam and R. Kennan. Darlington. Controlling flow of elec- 
tricity into third-rail, said means being also available fcr signalling 
urposes. 
21,027 A. SCHNEIDER. Controlling supply of electricity. 
21,028 G. К: B. Еггнімвтоме and Н. F. Fast. Electrical measuring 
instruments. 
21,038 J. Н, Hitttar. Electric bell push. 
21,040 F. W. E. SCHUEB. Arc lampe. 
21,042 E. R. Grote and M. V. ELY. Arc lamps. 
21,043 E. A. CAROLAN (G. E. Co., U.S.). Alternating- current motors. 
21,045 E. A. CanOLAN (G. E. Co., U.S). Single- phase dynamo-electric 
machines. 
October 1, 1905. 
21,081 J. T. Dawes, Liverpool. Magnetic separators for ores or the like. 
21,131 P. B. Н. Seaprook and Н. Н. P. SgABROOEK. Automatic electric 
switching devices for advertising purposes. 


21,132 W. P. THompson (L. Dill, Germany). Liverpool. Switch gear for 
electric driving. 
21,135 А. К. PRITCHARD and R. Warr. Liverpool. Fuses for electric 


circuits. 
21,138 E. BacngLET.  Electromagueti* therapeutic apparatus. 
applied for, Oct 2, 1903, date of application in U.5.)* 
21,142 E. A. CAROLAN (G.E. Co., U.S.). Variable speed mechanisms. 
21,144 Н. LEITNER and R. N. Lucas. Byfleet. Electric lighting of trains. 
21,145 H. Leitner. Byfleet. Automatically controlling electric circuits. 
21,146 Н. Leitner. Byfleet. Accumulator plates. 


October 3, 1994. 

22,440 a/03. W. C. FatRWEATHER (Kellogg Switchboard & Supply Co, 
U.S.). Telephone switchboards. (Date applied for, Oct. 17,.1£03.)* 

21,157 H. W. Cox. Nottingham. Switches. 

21,170 W. C. M. Petrinaitt. Leeds. Automatic trolley pole adjuster. 

21,211 R. Kteseeitzky, Regenerating negative accumulator plates of 
diminished capacity or avoiding diminution in capacity of new 
plates. 

21,217 A. DaMasKtNOS. Autonatic telegraph'c apparatus.“ 

21,222 B.T..H. Co. (G. E. C», U.S.) Sockets or holders for incandescent 


electric limes. 
October 4, 1901. 
21,242 О. Gross. Manchester. Are lam os. 
21,243 H. F. Rooknks and S. Ермомхрѕ. Birmiogham. Automatic contast 
make · and -K reak for electric ignition for gas and other engines. 
21,247 D. P. Соввет апа W. M. HucHEs. Kidderminster. Elettric auto- 
matic alarm letter box opening. | PO 
21,259 H. W. Cox. Nottingham. S vitch :s. 
21,264 A. EcksTEIN and A. E. ANGOLD. Manchester. Arc lamps. 
21,276 P. T. J. EsrLxR. Sapplying ani collecting currant for driving 
vehicles. 
21,807 E. J. JavAUX. Electricity meter. 
21,510 W. Mosgter. Smeltiag furnaces and electri: stovaa. 
21,514 K. EoacuMBE and E. J. EvzRE TT. Electric phase indicators. 
21,515 B.T.-H. Co. (G Е. C»., U.S.). Ground detectora aud electric cutouts. 
21,322 О. C. STRECKER and H. Strecker. Etching metal plates by electro- 
lysis. * 


(Date 


October 5, 1904. 
21,529 T. CowBZRN. . Gloucester. Trolleys. 
21,232 D. THoBNIcROrTr. Bradford. Attachment of telephon? receivers. 
21,340 C. F. ApaMs and L. R. WAITFIELD. Liverpool. Prolucing electric 


light. | 

21,382 А. f. M. Тномѕох and THe Tuowsow-Davis TELEPHONE SYSTEM. 
Operating telephone exchange systems and apparatus therefor. 

21,388 B.T.-H. Со. (G. E. Co. U. S.). Electric measuring instruments 

21,400 A. C. Евовли. Electric traction systems. 

21,401 A. T. M. Тномзох. Effecting communication between telephone 
ex banger, 

21,402 E. W. Juncngr. Electrodes for accumulators with invariable ејез:го- 
lyte. ee applied for, Oct. 7, 1903, date of application ia S weden.) 

21,403 E. W. JuNGNER. Increasing activity in electrode masses of badly- 
conductive metallic oxides or hydrates in accumulatora with 
invariable electrolyte. (Date applied for, Oct. 31, 1903, date of 
application in Sweden.)* 

21 405 A. RucHINKA, Suspending overhead wires or cables. 


October 6, 1904. 

21,409 G. C. SgHaNKsTEB. Hull. Applian ze for indicating presenze of 

electricity. 

21,415 S. G. Bennett. Wolverhampton. Construction of electric tramwaya. 

21,422 H. Nonns. Halifax. Switches. 

21,423 J. C. Barker and F. С. Rytanps. Glasgow. Electric lamp bulbs. 

21,435 О. S. Оил. Liverpool Covering and protecting the live rail of 
electric railways, and a current collector arm to b» usel with same. 

21,447 W. P. Хезвітг. Electric railways. 

21,454 S. S. Ввомнклр. Burglar alarm. 
Co., U.S.)“ 

21,455 S. S. BRowHEAD. Electric time alarms. 
tection Co., U.S.)“ 

Electrotyping. 


(American Bank Protection 


(American Bank Pro- 
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October 7, 1904. 

21,513 J. M. рк L4 Croix and H. Е. JosL, Sen. 
mulators. 

21,519 C. TURNBULL, Jun. Liverpool. шшер for elestromotors. 

21,525 G. О. Donovan. Birmingham. Arc lamp mechanism. 

21,532 Е. B. FRLLOES. Electric signs and illuminated devices. 

21,548 W. W. STRODE. Electric light fittings. 

21,353 W. STRICKLAND. Galvanic dry cells or batteries. 

21,562 E. B. Koorwaw (C. P. Townsend, U. S.). Electrolytic method and 
apparatus for the production of white lead. 

21,564 E. N. Bray, Е. R. MankHaM, Е. E. Reiss and Млвкнам & Rise. 
Pillar brackets for the control gear of electrical or other mechanism. 

21,566 S. ©. Cowrzn-CoLes and Тнв Mxrals ConPORATIOX. Electro- 
deposition. 

21,567 S. O. Сотркв. COLA and Tus Mrrals ConPoRATION. Removing metal - 
lic cylinders from mandrels on which they are electro-deposited. 

21,579 С. M. Hayton. Electricity meters and demand indicators. 

21,580 B. GusrarsoN and R. CARLSTEDT. Contact devices for electric 
clecks, (Dateapplied for, Oct. 8,1903, date of application in Sweden.)* 

October 8, 1904. 

21,601 S. WILLIAUS. Cardiff. Trolley sheaves. 

21,622 К. KmwwEpYr. Shettleston. Electric ignition for internal combus. 
tion engines and apparatus therefor. 

21,629 G. A. LaunaxN. Germany. Skade-frame for eleotric lamp, especially 


Construction of accu- 


pear lamps. 

21,639 MaRcoNi's WinELESS TELEGRAPH Co., E. Barry and H. A. Е Ewsx. 
Electrical condensers, 

21,640 MancoNI's WIRELESS TSLEGRAPH Co., E. Berry and H. A. E. Ewen. 
Apparatus for wireless telegraphy. 

21,641 MancoNrs WiRELESS TaLecrard Co, E. Barry, and Н. А. E. Ewen, 
Safety devices in connection with radio-telegraphic transmission 


circuits, 
Dublin. 


21,642 J. E. MacauLayx. 
tram rail points.“ 

21,648 H. Jans and A. West. Sheffield. Trolley heads.“ 

21,664 R. Носонтон. Light and heat baths. ° 

21.672 Н. Н. Lake (La Société Anonyme le Carbone, France). Batteries. 

21,676 & 21,677 E. A. CAROLAN (G. E. Co., U. S.). Electrodes fur arc lamps. 

21,678 B.T.-H. Co. (G. E. Co., U. S.). Construction of rotary members for 
dynamo.electric machines. 


Electrical apparatus for aljueting 


SPECIFICATIONS PUBLISHED. . 
Мотв.— А! specifications can be obtained at the uniform price of 81. each. 


1903. 
14,269 PuLronp. Electric firealarms and signalliog systema. 
14,259 Braun. Telegraph apparatus. 


18,251 CaROLAN (G.E Co, U.S.) Processes of insulating coils. 

18,319 Foro-Lioyp. Battery jars. 

21,027 HaMiLTON, Electricity meters. 

21,308 KudsLxANN. Automatic telephonic installations. 

21,524 Dawes. Magnetic separators for ores or the like. 

21,652 La Croix. Form of accumulator. 

21,801 Sargrs and Нот. Simultaneous telegraphy and telephony. 
22,909 and 22,912 CaroLaN (G. E. Co., II. S.). Dynamo-electric machines. 
24,142 Levis (Рахів. Regulating mercury vapour or like lamps. 


24,283 B.T.-H. Co. (G. E. Co., U.S.). Switch with indicator. 

24,285 B.T.-H. Co. (G. E. Co., U.S.). Switcher. 

24,286 B.T..H. Co. (G. E. Co., U. S.). Double tbrow switch with indicator. 

24,806 Hinz. Process for the electrolytic manufacture of perozides of 
magnesium aud zirc. 

25,301 Manco»1'8 WIBELESS TELEGRAPH Co. and GRAY. Circuit breakers and 


1 
closers for transmitting instruments used in wireless telegraphy. 
577 Davy. Ато lampe. 
B.T.-H. Co. and Ногрих. 
meters. 


BR 
$ 


Coin. freed mechanism for pre-payment 


,849 B.T.-H. Co. (G. E. Co., U. S.). Rheostats. 

‚855 B. T. -H. Co. (G. K. Co., U.S.). Insulating material. 

25,969 Galrrttks and BroxLI. Safety devics for electric traction on the 
contact stud system. 

25.990 MavoR and Млуов & Coursow. Brush.holders. 

26,111 Амрквѕвоч. Microphones. 

26,842 Cromprox & Co. and Hopason. Automatic cutouts or switches, 

26,843 Свомртох & Co. and HopasoN. Arc lamp suspensicn apparatue. 


1904. 
26 Curtis & HARvET and MALsoN. Fuses for blasting purp ses. 
1,128 Уввітүз LiMiTED and Еввотт. Electric light fittings. 
1,851 HzwiTT. Obtaining flow of current in one direction from an alter- 
pating-current source. . (Date applied for, Feb. 3, 1905.) 
2,459 CREIGHTON. Compensating systems for alternating-current £cne- 
ratore. (Date applied for, Jan. 51, 1903.) 
4,487 GRANxIEB. Manufacture of sulphate of copper and caustic alk a ies 
by electrolysis of alkaline chlorides. (Date app'ied for, April 6, 
1903.) 
6,553 Wx:sEL and HsnpiNa. 
7,562 NoMDEDEU. Are lampe. 
47,602 Ler. Fuses. 
8,216 Gin. Electric furnace for convertiag pig iron into steel. 
applied for, June 4, 1903.) 
9,008 Prrans. Self-registering ¢lectrically-operated sectional targets. 
9,385 AG. Brown, Boveri & CIE. Automatic regulation of current 
in е lighting installations. (Date applied fo^, April 25, 
1903.) 
10,430 WHALLEY and Bayes. Cables. 


RR 


E ectrical signalling system. 
(Date applied for, April 11, 1903.) 


(Date 


13,779 m Controlling electric motors. (Date applied for, June 18 
1 


14,072 Warrs. Transmiesion of wave sounds messages. 

14,520 Evsrgart and DosszRT. Branch connections for cables. 

14,617 LvczrT. Terminale for wires and cables. 

15,452 Peck. Systeme of electrical distribution. (Date applied for, 
Aug. 8, 1903.) 

15,468 WaiNTRAUB. Vapour electric lamps, rectifiers and the like. (Date 
applied for, July 11, 1903.) 

15,472 Fasy. Incandesvent lamps. 

15,732 Veritys Liurrep and Soracorr.  E:ectric light fit'ings. 

16,205 EpBLMANN avd Wau. Electric furnaces and the extraction of 
zinc by means of the same. (Date applied for, July 23, 1903.) 

16,762 ScHMIDMER. Joining ends of telegraph wires aud the like. 

16,814 PzBRET. Electric installation for transmitting the time. (Date 
applied for, Aug. 11, 1903.) 

16,894 Sismens BnorHERS & Со. and FERREIRA. Electrically indicating 
position of railway signals, points or other gear. 

17,167 BOULANGER and Smite. Contact breakera. 

17,285 KLEiNSTEUBER. High-tension current insulator. 

17,539 Hers (Meyrowitz Mfg. Co.). Switch. 

17,484 Harrison. Receiving eystem for wireless communications. (Date 
applied fur, Feb. 8, 1904.) 

17,493 PoriEwskt. Tranemitter for telegrapha. 

17,527 SirusNs Brotners & Co. and BERRY. Commutators for dynamos. 

17,595 Cowpurrs & Fitrincs (LTD), Epwarps & Brown. Bends, elbows 
and other angle pieces. 

17,650 Віттимив. Electrolytic rectifier. (Date applied for, Aug. 13, 1903.) 

17,879 Scuaps. Spring terminal clips. (Date applied for, Oct. 29, 1903. ) 

18,095 Вовтом and BunLINGHAM. Flexible electric conductors. 

18,342 and 18,343 PuzLPs. Incandescent lampe, connections and switch 
mechanism. 

18,525 CARPENTIER. Interruptera for ignition coils of internal combustion 
engines. (Date applied for, Aug. 29, 1903.) 

18,598 WastraaL. Automatic fire alarm. 


COMPANIES MEETINGS AND REPORTS. 
Western Telegraph Co. (Ltd.) 


The sixty-second ordinary general meeting was held on Wednesday, 
under the presidency of Sir Jons Wourr Barry, K. C. B. 

The SECRETARY (Mr. E. Steer Hodson) read the notice calling the 
meeting. 

The CHAIRMAN said ; Iam happy to say the report, although a eatis- 
factory one, is uneventful. The message receipts for the half-year ended 
June 30 last amounted to £216,214, compared with £218,019 for the cor- 
responding period, last year, showing an increase of £3,195. Revenue 
from interest on cash on deposit, rents and transfer fees shows a small 
increase of just under £50. Interest on investments was £7,322 (after de. 
ducting £1,052 which has been credited to the 5 per cent, debenture sinking 
fund), against £5,935 in the corresponding half of last year. The dividends 
on our investments in other telegraph companies show an increase of £2,924. 
Perhaps Į may here mention that the in vestments on account of reserve funds 
yield an average rate of £8. 78. 5d. per cent. on the оов, and the dividends 
on jnvestments in other telegraph companies give a return of £3. 17s. 4d. 
per cent. We also derive considerable traffic revenue from these com. 
panies, which act as feeders to our oable system. It is therefore an 
advantage to us in both ways to hold these latter investments. Turning 
now to the expenditure accounts, it will be observed that the general 
expenses in London show an increase of about £4, while those at the 
stations have increased by a net sum of 25,445, being a balance 
between 12 items with a total increase of £6,092 and five items with 
decreases of £647. Analysing these increases of expenditure we 
find that salaries and wages were higher by £608, princi due 
to a small increase in the number of the European staff. velling 
erpensea were more by £647 on account of a larger number of 
employés coming home on leave and owing to transfers from one 
station to another. The maintenance of land lines, &o., caused an 
increased expenditure of £1,107 for renewals and repairs. Repairs to 
buildings were rather important, and the amount was higher by 22,078, 
owing to somewhat extensive repairs to the offices and quarters having 
been necessary at two of our more important stations. Another item 
of extra expenditure was the furnishing of our new staff quarters 
at Rio de Janeiro; this accounted for an excess of £1,168. Seven 
other accounts show a collective total increase of £484, representing 
small sums which I need not refer to. This makes a gross increase 
of £6,092, against which we have to set five items of deorense of 
£617, making the net increase at the stations of £5,445. Sundry 
expenses show an increase of £4,945, almost all of which was caused by 
the extension of duplex and relay working and the attendant extra 
expenses in the electrical department. Under other headings there is а 
decrease of £1,501, making a net increase in the sundry expenses of 
£3,444. On the other side of the account we find that repairs of cables 
and expenses of ships were less by £4,137, principally due to the small 
amount we had to expend this year on the charter of steamers for 
repairs of cables. You will observe that £206 odd, being discount 
on amount of debenture stock issued during the half-year, has been 
debited to the reserve fund. This is accounted for by the fact that 
during the depressed condition of the money market in the first few 
months of this year we were unable to place our stock on such favour- 
able terms as was possible later on, when it commanded a small premium. 
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The £206 is really a balance of discounts and premiums on the additional 
amount of stock issued—namely, £22,435. Since the last report was 
submitted we have increased our investments by a little over £70,000. 
After providing £13,868 for debenture stock and debenture interest and 
sinking fund and £5,893 for income tax, there remains a balance of £122,672; 
to this is added the sum of £4,939 brought forward from Dec. 31 last, which 
makes a total of £197,611. А quarterly interim dividend, amounting to 
£31,189. 10s. has been paid, £22,000 has been transferred to the general 
reserve fund and £18,000 to the maintenance ships' reserve fund. These, 
I think, are all the salient points of finance in the report. I may add 
that the directors now recommend the declaration of a final dividend of 
3s. per share, making with the interim dividends a total of 6 per cent. for 
the year; also the payment of a bonus of 2s. per share, both free of income 
tax, which together will amount to £51,982. 10s., leaving a balance of 
£4,489.158.8d. to be carried forward. Thedividend and bonus will be payable 
on Nov. 3. I have nothing else, I think, but these matters to bring before 
the general meeting. The half-year under review has been, asI said at 
the beginning, an uneventful one, but I think I may tell the shareholders 
that since the conclusion of the period under review, ending June 30 this 
year, the general aspect of trade which is reflected in our receipts has 
been, on the whole, promising, and that our receipts are better this half- 
year than they were in the corresponding half of last year. Altogether, 
I think I may recommend the accounts for your adoption. 

Mr. MOUNTCASTLE inquired whether the Chairman had anything to 
report in regard to wireless telegraphy. 

Mr. G. ENNIS assumed that the staff assurance, superannuation and 
pension funds, £2,346, which he could not find in the balance-sheet, was 
handed over direct to the trustees for those who benefited by the fands. 

The CHAIRMAN: With respect to wireless telegraphy, I have nothing 
to add on the general subject to the remarks which I have made in past 
years. We have, however, noticed that various companies are now 
starting with the view of making installations at different points for 
the local services of particular places. We have been approached by 
different people—not this Company so much as other companies we are 
connected with—for the purpose of making some arrangement by which 
" telegrams may be sent to our stations and forwarded from there by wire- 
less telegraphy. А good deal of that was done in the early stages of the 
war in China. Many people may have seen that in the early stages of 
the war a good deal of information came to The Times through the De 
Forest system, through an installation made at Wei-hai-wei. Telegrams 
coming from The Time; ship were sent to this station and then for- 
warded by our cables. It all tends to confirm the view which I think we 
have held for a good many years—that the very interesting developments 
of wireless telegraphy will be in the nature of proving that system to be 
a kind of handmaid to the great cable systems of the world. I do not 
think we need look on the system as competitors, but, on the con- 
trary, in many cases, as friends, bringing us traffic and doing 
work which could only be done by wireless telegraphy over seas and in 
inaccessible places, where no one would think of laying a cable or of 
making a land line. On the question of the staff assurance, superannua- 
tion, and pension fund, Mr. Ennis is perfectly correct. The money is 
handed over to a set of trustees, who take charge of the funds. On the 
last actuarial valuation we were informed that the fund was in a perfectly 
solvent and satisfactory position. I cannot give you the exact figures at 
this moment, but the Secretary will give the details. 

Mr. J. NEWTON enquired whether the traffic was not being benefited 
by the excitement which prevailed in regard to the war and the troubles 
connected with it. He also thought that the great prosperity of Buenos 
Ayres and district should be benefiting the Company. 


The CHAIRMAN : The prosperity of Argentina is, no doubt, having an 


effect on our traffic; and, as I said in my opening remarks, the traffic and 
general prospects of the current half-year are decidedly more promising 
than those cf the corresponding period last year. With respect, 
however, to the war, I do not think the Western Company is much 
affected by it. Although some telegraph companies may gain by 
transmitting warlike and diplomatic telegrams, we would much rather 
welcome a time of profound peace, when trade and commerce can 
flourish, than the agitating times through which we have lately been 
going. Although we may gain a little by these voluminous strategical 
and warlike telegrams, yet on balance we are very much better off—as I 
think the whole world is—in a time of peace than in a time of war. I 
now move the adoption of the report and accounts, and that a dividend 
be now declared of 3s. per share, making, with the interim dividends 
already paid, a total dividend of 6 per cent. for the year, and also a 
bonus of 2s, per share, making in the aggregate a distribution of 7 per 
cent. in respect of the profits for the year ended June 30, 1904, dividend 
and bonus to be respectively free of income tar. 

The DEPUTY CHAIRMAN (Sir J. Denison-Pender, K.C.M.G.) seconded 
the motion, which was carried unanimously. 

The retiring directors, Lord Richard H. Browne, Sir Albert J. Leppoc 
Cappel, K.C.I.E., and Mr. John Coppen, were afterwards re-elected, as 
were also the auditors, Messrs. Deloitte, Dever, Griffiths & Co., and 
Messrs. Gane, Jackson, Jefferys, Wells & Co. 

A vote of thanks was afterwards passed to the chairman and directors, 
and the proceedings terminated. 


BRITISH COLUMBIA ELECTRIC RAILWAY Co. (LTD.)—At the meeting 
on Friday, Mr. E. L. Evan-Thomas, who presided, said the capital 
expenditure recommended some three years ago had produced highly 
satisfactory results. The earnings from power supply had increased 
50 per cent. last year, and were expected in the future to be an even 
greater source of profit than the lighting or the railway. The largest 
item of capital expenditare during the year was for lighting extensions, 
which for Vancouver and Victoria amounted to £14,000. There was also 
£12,000 for additional rolling stock. At the end of the year they had 69 


cars on their railway. The company proposed to purchase the Vancouver 
Gas Co.’s undertaking and to develop the use of gas for fuel. Of course, 
gas could not compete with electricity for lighting. 


DRAKE & GORHAM (LTD.)—At the meeting on Wednesday the 
directors’ report, given in our last issue, was adopted on the motion of 
the chairman (Mr. B. M. Drake), who said that the company had 
standardised as far as practicable their electrical apparatus and fittings, 
and in connection with these a number of patents had been obtained 
and the combination had been designated the '*S.S. system." Clients, 
by availing themselves of this system, could have installations at a lower 
price than was possible where a specification required special apparatus. 
In order to secure the Church Stretton plant contract, it had been necee- 
sary to accept part payment in preference shares of the Church Stretton 
Land Co., but efforts to place these shares elsewhere at an underwriting 
commission of 5 per cent. had failed. The managing directors, how- 
ever, took about three-quarters of the amount, thus enabling the company 
to accept the contract. It was hoped that that contract would lead to 
others of a similar character for lighting small towns and villages. 


RICHARDSONS, WESTGARTH & CO. (LTD.)—-At the meeting on Mon- 
day the chairman (Sir C. Furness, M.P.) said he thought the Company's 
turbine shops compared favourably with any in the country. They 
had dispatched three electrical installations for mines in Australia, and 
had in progress contracts for various parts of the world. The share- 
holders would see under test a 750kw. set running at 2,300 revs. per 
min., which was of special interest from the fact that the generators 
were continuous current and of a patent compensated type, giving spark- 
less running, notwithstanding the extremely high speed. Another set 
under test was a 400kw. three-phase alternator, which was part of the equip- 
ment of a power installation for a gold mine in Australia, whilst another 
set of 3,000 н.р, was for the Hammersmith (London) Council. Steam 
turbines were eminently suitable for power installations at mines, as not 
only was the steam efficiency very high, but the cost of transport, 
foundations, erection, maintenence and supervision compared favourably 
with the best reciprocating engines. 


ROSARIO ELECTRIC co. (LTD.) The report for the year ended June 30 
states that the profit was £6,500. After paying the preference 6 per 
cert. dividend £913 is carried forward. The new station and network at 
Rosario were handed over by the contractors to the company in August, 
1903. Various extensions of the underground mains have been made 
during the year, and the transfer of private consumers from the old to 
the new system is practically complete. There were connected at June 30 
(including theatres, about 11,300 8 с.р. lamps) 43,749 8 c.p. lamps. In 
view of the rapid growth of demand for lighting and power the directors 
have placed an order for an additional 5C0kw. set. To provide for new 
plant and further extensions, an issue of 8,000 additional preference 
shares of £5 each is contemplated, 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


—— — 


NEW COMPANIES. 

FALKIRK ELECTRIC CONSTRUCTION 8YND. (LTD.) (5,717.)—Reg. in 
Edinburgh on Oct. 24, capital £100,000 in £100 shares, to purchase or other- 
wise acquire control of the statutory rights and powers for construction and 
working certain tramways within the burgh of Falkirk and the parishes of 
Larbert and Falkirk, to construct, equip and maintain any tramway or 
railway in the United Kingdom or elsewhere, to carry on business of tram- 
way, railway, motor car and mechanical carriage proprietors, also the 
business of an electric power and light company. First directors, 
Alex. D. Mackenzie, R. Dobbie, G. M. Drown, J. D. Young, C. Sebag- 
Montefiore and A. W. Tait. Heg. oflice, 37, Castle-street, Edinburgh. 


PATENTS & INDUSTRIES (LTD.) (82,426).— This company was registered 
on Oct. 29 with a capital of £1,000 in £1 shares, to carry on the business 
of electrical engineers and experts, technical advisers, consulting and 


mechanical engineers, contractors, founders, &c. Reg. office, 10, Serjeants 
Inn, Fleet-street, London, E.C. 


SAXONIA ELECTRICAL WIRE CO. (LTD.)  (82,320.)—Reg. Oct. 18, 
capital £10,000 in £1 shares, to acquire business of manufacturers of 
cables and insulated electric light and telephone wires, makers of leads, 
coil wires and picture and sash cords, &c., carried on by F. S. Thomas 
and S. T. Smith as the Saxonia Electric Wire Co.,“ and to carry on said 
business and that of electrical and mechanical engineers, &2. 


W. SISSON & CO. (LTD.). (82,295.)— Reg. Oct. 14, capital £25,000 in £1 
shares, to adopt an agreement for acquisition of business carried on as 
W. Sisson & Co., and to carry on the business of boiler-makers, 
founders, mechanical and electrical engineers, manufacturers of steam 
and internal combustion engines, machinery and tools, &c. First direc- 
tors are W. Sisson (chairman and man. director), J. H. Salter and A. W. 
Sisson. Keg. office, Quay-street, Gloucester. 


STATUTORY RETURNS. 


W. Н. ALLEN, SON & CO. (LTD.)—According to return to Sept. 19, 
the capital is £200,000 in £1 shares, of which 151,100 have been taken up. 
£1 per share has been called up on 1,100 and £1,100 has been received. 


150,000 shares are considered as fully paid. Mortgages and charges, 
£58,000. 


CHILIAN ELECTRIC TRAMWAY AND LIGHT CO. (LTD.) — Return to Sept. 
7 gives capital as £1,150,000, in 500.000 ordinary and 650,000 preference 
shares of £1 each, of which 500,000 ordinary and 600,000 preference 


" 
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shares have been taken up. £600,000 has been received in respect of 
preference and £500,000 is considered as paid on ordinary. Mortgages ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
| 


and charges, £500,000. 

DICK, KERR & CO. (LTD.) — Return to Sept. 27 gives capital as £650,000 
in 70,000 preference and 60,000 ordinary shares of £5 each, of which 
61,000 preference and 52,000 ordinary have been taken up. £5 per share 
has been called up on 53,000 preference and £265,000 has been received. 


£300,000 is considered as paid on 8,000 preference and 52,000 ordinary. 4 
Debenture stock, £300,000. аач 5 v У; | EC 2 
HALIFAX & BERMUDAS CABLE CO. (LTD.)—In return to Oct. 18 the Аут Corporetion............ » $99 166 + 
capital is £50,000 in 10,000 shares of £5 each, all of which have been 3 Les 
taken up and are considered as fully paid. Mortgages and charges, £54,700. Bath Electio Trams, Lid. „ 96 4662 
MALAGA ELECTRICITY CO. (LTD.)— The return to Sept. 2 gives oapital tl et OU „ rU is 
as £57,000 in 10,000 ordinary shares of £5 each and 7,000 deferred shares | Birmingham С" n.| „ 9 3% s y : 
of £1 each, all of which have been taken up. £50,000 has been received | Birmingham Tramways Co. „ 29 $8:3 | + 174| 17 | 92,768 |+ — 4,153 
in respect of the ordinary shares and the deferred are considered aa fully | Bieber Corporation...... сүн. 1 dorm f Bees 
paid. Mortgages and charges, £44,738. B and Fleetwood... „ 10 39:4 17 | 19,89 + 2091 
WHITE, JACOBY & CO. (LTD.)— The return to Sept. 14 (filed Sept. 19) | Blackp'lStLAnne's&Lytham „ Hd чын бы 100 у 20.543 |+ 7.107 
Rives capital as £4,000 in £1 shares, of which 3,207 have been taken UP. | Bournemouth Corporation. „ te + 7 | 180 | 88-787 H 2,008 
£1 per share has been called up and paid on 850 and 2,357 are considered | Bradford Corposelon on „ 29 4518, + 796 | NO | 143,92 | 25.271 
as fully paid. Mortgages and charges £1,500. ton Corporation ... » 80 вз + 21| 80 3 + 3,378 
MORTGAGES AND CHARGES. Вона Trama А eng. „в dras | „%%% ЫЙ 
BASTIAN METER OO. (LTD.). Issue on Oct. 20 of £2,500 debentures, Barnig NE ü » 106 i + 928 . К. 5,866 he 1,204 
part of series created April 21, 1904, to secure £5,000, charged on com. od Tram „„ 576 Tal. en 
pany's undertaking and property, present and future, including uncalled on He ege. Nov 7 as | EAP 26 meth [T 165 
capital, subject to outstanding first mortgage debentures. No trustees. Corporation ......... Mal o | + e DUM 
No previous issue of same series. 88 „ 2 iue c mM | T 191 л 1 
BRITISH PROMETHEUS CO. (LTD.)—Debenture dated Oct. 17, to secure | Ghat eon La. By. „ % Ыз + 5| 43 | бб + ал 
£500, charged on company's undertaking and property, present and cs ота тозае „ 90 3618, - 181 | 18 44,170 — 1,558 
future, including uncalled capital, bas been registered. Holders, A. R. XE Кіе Wachs Gin ч x Hh TEM" 19 А — 2.378 
Phipps and J. R. Bedford (trading as Rashleigh Phipps & Co.) n Corporation ......... | INN d. TE po „ i 
by Corporation | ......... ES Ре ss РА 
COUNTY ОР LONDON ELECTRIC SUPPLY CO. (LTD.) Acknowledgment теч & Dist. Trama... 3i PE ae 2sg ii 
of indebtedness, dated Oct. 13, 1904 (supplemental to trust deed of May ver Corporation. „ 19 185 | + V, 8l 7.400 T 4151 
12, 1903), securing a further £150,000 fecond debenture stock, has been Раоа Zotten Hallway... . 33 10 + 17 2.854 26 
registered. Trust deed empowers company to issue further debenture Dublin ТА иаа #4 Es 874 | ра m | 91290 — 8137 
stock, ranking pari passu with £250,000 therein mentioned, provided tourbridge......... „ 11 800 + 4 87,183 n 1,424 
total shall not at any time exceed £400,009. Property charged : Present Ban Corporation ........' ., ув 8.9) - 13, .. * 
and future assets of company (as floating security), ranking next after Gateshead 4 Bit. Parz. Evi mit us. rr "n ru 
deed securing а maximum of £100,000 first debenture stock. Trustees, | Glasgow don. NP. i à ay (Go 
€ Corpora „ W 14.620 6 316,017 + 17490 
Electric and General Investment Co. gen ОУЕН a | Aes Д un MD 
CUTTING BROTHERS (LTD.).-Issue on Sept. 26, of £200 debentures, | Gt Naser North WELL. 2 105 | ` | 8; | i659 fts 
part of series created June 20, 1904, to secure £4,000, charged on com. hon Port Glasgow. ,, 31 La UN + 24,556 + 1,218 
pany’s undertaking and property, present and future, including uncalled Harti } ee биш РБ. i 3 EE. 
capital. No trustees, Previously issued of same series, £2,000. ноба em srs: н » 121 T. | 90 970 M 2771 
EDISON ORE-MILLING SYNDICATE (Lrp.).— Charge reg. Oct. 17, for Thee piney ieee ee * Siw, 200 W0 | 67,002 + sy 
£7,000, to Standard Construction Corpn., secured on uncalled capital in Ilkeston Oorporation......... "35 | ay Ыы T hie eol м yv 
respect of 42,209 sbares. Ipewich Corporation. . „ W — «85 P E | 80 | 159956 | C, 
EMPIRE ELECTRIC LIGHT AND POWER CO. (LTD.)—A first mortgage | 19e of Thanet Dm. оты MO nl озот чөн 
debenture, dated Oct. 12, 1904, to secure £5,500, charged on certain lands, Kirkcaldy Co sse a eI P. > жо gs 990 | 
machinery, xe eo lighting and ама orders and ки, and Lanarkshire Trams Ca. .. „, 2 34% + 2:0 4 129515 10 
company's undertaking and other assets, inclu ing uncalled capital, has Lei | „1: 4:0 | 1* 915 ＋ 10,900 
been registered. Holder, L. K. Jarvis. Liv ee M 22 10.487 | + 408 | 43 | 447-168 | 13017 
Liv Overhead Rly. ... : 521 — " S 
UXBRIDGE AND DISTRICT ELECTRIC SUPPLY СО. (LTD.) —Issue on erpool Rly, „ 0 LS | o7 115 29, 85 — — ),708 
Sept. 26 of £28,400 5 per cent. debentures, part of series created July 14, | ., 90400 чан! | es 07 Y 9495 т9 375579 + 80,028 
1904, to secure £35,000. Property charged: Company's undertaking and Maidstone Corporation. "ud QAM. „„ 
property, present and future, including uncalled capital. No trustees. | Manchester Corporation „ 99 igos + 467 i0 876.514 |+ 15,586 
No previous issue of same series. The previous issue of debentures has | Mersey Bailway ..... |o" Pj 1480 160| 17 | 347065 + 2, 60 
been fully satisfied. масы ioe Tus , iMi gl | АНГ D он 
WESTMINSTER ENGINEERING CO. (LTD.) Lien reg. Oct. 20, for £500 газов а ленин» ENT 25 e: 42 | 13,996 |t 23 
5 per cent. debentures, part of £4,000; amount previously issued, £2,900; | x : ые |o» 29 113 a 1 8,777 + 1,176 
À ewoastle-ou-'yneOotp... „ у) 8550! - 109 17 62.549 + 3,01 
no ете, 0 on undertaking and all property, present and future, Newport (Mon.) ............... „ 29 465 P xl 1,953 + 145 
Including un capital. Idham, Ashton & Hyde — 21 538 — 33 42 2693 — 196 
Oldham Corporation......... ves was ee | 7 
— eof. Perth (W. A.) Кес. Trams. К 5 | lu + Б Б or + Ere 
i:! 5 n iu ee True "T p t 
Poole and District. ee T 30; + 23 43 | 13199 + 2 
CITY NOTES. Portsmouth ZEE t i e ei + гай 
e x an : | 1з | l : 74, t 4 
pMEMORANDA (Nov. 3).—Bank rate 3 per cent. (since April 21, 1904), | Кемпе Crperatleg жук Piana 
ice of silver 261 3d. per oz. Consols 873.—874 for money, 871^ —88,', for ye 5 ELE. 45 - „„ 42 660 + „ 19 
account; 24 per cent. annuities 871—873. Consola Pay Day, Nov. 4; треті „ ШЫ. i | sa T 2 | e M n 285 
Stocks and Shares Continuation Days, Nov. 9 and 28; Ticket Days, | Shemield Corporation c „ 80. 4650 + 60 | б 14% % |. 2.928 
Nov. 10 and 29; Pay Days, Nov. 11 and 30 Mining Share Carry-over | Southampton Corp ation. " 0 | | ӨЕ Ж MON = zn 
x Southend Corporation ...... 5 У i ‚32 
Days, Nov. 8 and 25. Soathport Tramwa arid | „ 21 257 -= 17 | 4è 14.12 H 521 
s 5 н x | 714 – 28 42 8:517 -= 6,893 
INDUSTRIAL STORAGE BATTERY SYND. Lp.) The directors have | Sunderiand Corporate | „ 3) | ined d е 679 
issued a circular explaining to the shareholders proposals for dealing with Swansa Tren eterne » 21 % - 19 42 | 18,063 4 978 
the loss of £5,556 during the 15 months ended June, The directors are | Tynemouth and Disi "|" поз NE s ae 12% 55 
sanguine as to future prospects, provided the shareholders consent to the yneside Trams Co „ 26 985 + 6] а 7 049 + 2 900 
proposed scheme for placing the syndicate on a sound financial basis. b meri District Couneil. „, 29 60 + 85130 | :395) ＋ 1464 
NOTTING HILL ELECTRIC LIGHTING Co. (LTD.)—Mr. R. Biddulph | Warrington Gorporaüon .. #88 = ү ела 
Martin, M.P., has been selected to fill the vacancy on the board of this] West Ham Corpuration . „ 27 10078 85 | 83,696 
company caused by the death of Mr. W. Н. Willans, J. P., D. L. . —.— „ 1 51 + 7 42 5,957 + 493 
RAND CENTRAL ELECTRIC WORKS (LTD.)— The result of the working Wolverhampton Pistries. ( „ gi | iy 42 | 16614 /- ™ ss 
for October was 341,000 kw.-hours generated, yielding gross revenue V ET poe pb ad m x e 
£7,950. For the corresponding period of last year the result was | Үш Woollen District! „ 21 404 I 18 | az 28.05 + 3.880 
702,670 kw.-hours generated, yielding gross revenue £6,258. | | NL | | 
— ыыы эш о 5 


STOCK EXCHANGE NOTICE.—The Stock Exchange committee have been 
asked to allow a further issue of 2,732 £5 tully-paid ordinary shares of 
the Calcutta Tramways Co. (Ltd.) to be quoted. 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. ¢ Minus 8 days, {Minus 2 days. 5 Plus 2 days. « Plus 8 day s 
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tC на ИГ тиг ⁰ ᷑¹. l Umm f LL — inne 
Prioe Вони. BUSINNM 
y NAME. Wed.. Г rum E ed., | TO 
Nov. 2 A 4 3. 
e. с Bigh-| Low 
ELESTRIG RARWAYS,TRAMWAYS,Ro & s. d. " ELEGTRIGITY SUPPLY. dau d: — laa 
Argentine Ordinary 8 „| 6—7 4 4 O | April, Oct Blackheath & Greenwich Dist. El. Lt: 
Do. 5% Cum. Pref. 4. ooo] - 4 810 - See South Metropolitan Elec. Lt. & 
Do. t 6% Deb. Stock . . . . 189 — 4 410 - 1 Power Co. below.. . . . . es m - 
Auckland Elec. Trams 6% Deb. (red.) 104 —1(6 417 0 = wii кі | 15 16/0 | Bournemouth & Poole Elec. Sup. Ord. 114-1 вво T 12 
9 | Вагоеіога Tramways Ord. . ...... 9 —10 8 0 0 — i 4/6 | Do. 4$ per Cent. Cum. Pref ............ 10414 5 9 as |. 
Do Cum. Pred, .......- „e e 9 —10 5.00 ее oe io 0 Do, 0/ Cum. Second Pref. ............ 11 —12 5 00 11 
Do. 4$% Deb. Stock (red.) . .. . . . 91-06 414 0 m ut " %| Do. per Cent. Deb. Stock (red.) . 108 —1С6 | 4 5 9 — |1054 104 
5 Cent. 6 2 88 —101 4 19 6 ds zen “He 20 Bromley (Kent) EL Lt. & Power Shares 897 ne 
Bath Elec. Trams Pref. Ord...... — аз 9 — ‚| = Sis 13432 at. ax + Do. Do. /1stDebe| 100 —108 4 7 6 = 
.. | Do. 6% Cum. Pref. ....... Mc 141—110 ii m 112. 11 5/4 Brompton & Kensington Elec.Sup.Ord.| 1043—11 | 4 10 11 vs 1011 
.. | Brisbane Electric Trams. Invest. Ord T T . j| 5 3/6 | Do. 7 per Cent. Pref. ........ . . |. 105—104 | 8 5 1 | Mar, Sept. 
t Do. 6 per Cent. Cum. Pref. ..........-. 517 8 as IE Г 5|. 4/0 | Calcutta Electric Supply Ord. ........ 74-8 |4 6 vs 770 
e per Cent. D Deb. Prov. Certs. 96 —101|4 9 8 ss .. | .. st. 4% | Central Elec. Sup.Co.47Guar-Db.BStock| 166 —109 | 8 14 6 es 
we а Carriage Ord. ... 19 —30 4 0 O|Feb,Aug | ..| - | 5| 4/0 Cross & Strand Electric 8up...|. 81-9 4 8 9 Feb, Aug 88 
4 Do com ref, (ally paid) . . .... . 10 —1 816 3|. .. c. | oe (H 5| 2/5 Do. 4 per Cent. Pref. .........- : § | 4 0 о | Feb, Aug t 
4 Do. — ense 106 —108 8 14 0 |Feb, Aug | .. | .. |||]. 5 28 ‘Do. ty Undertaking 44% Öm. Öm. Pret. 4j—5 | 410 0 A 4311 
6 British ambia Ele. Kiwy. Det. Ord.| 10$ —108 | Б 18 3 ~ [105 |... ||. 5| 28 -$ к} = 4450 dd 
B5 Do. Pref. Ord. Stock „600. „0% e 102 —105 4 15. 8 = . 8t 4X Do ыы b. Stock (red). *5te50000990000* 108 —105 8 17 8 ee ct eo 
Do. 6% Oum. gd Pref. ..........| 1C}—10$ | 4 18 0 zi . 5| 2/8 lectric Supply Ord............-- 6—17 4 2 2 Maren js 
Do. per Cent. st Mort. Debs. ...... 102%—104%| 4 6 9 ss Я | St. 40% * t} pe per Cent. Deb. Stock si 108 —111 | 4 1 9 | Jn, Deo .. к 
d Do. Vancouver Power — — 29 „87 —100 4 10 0 105% City of London Electric Ligh | 104—11 | 410 11 | Feb, Aug 101; 1{ 
British Electric Traction Ord.......... | 98—10} | 6 17 8 es 103 | 23 H| 10 % | Do. 6 per Cent. Cum. Pref. ............| 18 —14 | 4 6 9|Jan,July | ..| -. 
60 | Do. 6 per Cent. Cum. Fret. sosuri ...| 11—118 |5 4 4 | Feb, Aug | 118 11, [St. 6% |* Do: 5 per Cent. Deb. Stock пей.) 199 —196 4 0 8 | Jn, Dec.. Ha 123 
4% |t Do. 4i per Cent Belgrano JJV здо JJ ES 
1/6 | Buenos A an 0 39 — 4 1 per Cent. Cum 7 2 6 essen, 111—121 | 4 18 0 | Mar, Sept 12 
3/0 De. 6 Cent. “А Cum. Prei. . EL —5 Б 4 4 on К St. А Do 44% Deb. Stock (all paid) (red ) | айс 124 4 8 9 n р di^ 10 
8/0 Do. B“ . .. . . . . . 5 11 6 “a И St. 447 |t Do. Second Deb. Btoc 100 —103 | 4 7 5 2 1004 
b Do. 5 Cent. Debs. .........-. өзө... 105 —108 | 4 12 8 M .. St. 5% Elec. Ltg. & Trac. Co. cf Aust. 57 Debe. 58-93 5 7 6 55 „ 
55 Do. 67 208 Deb. Stock 102 —105 | 416 3 — 1 5 20 | Folkestone Electricity Suppl: kn Ой 5)—6 4119 35 533 
BY Deb. St..... 9 1 А 1 а 2s i i 10 35 Havana Electriott Ang Ord Т 785 — КА 9 а 
Calcutta Tramwa %%% e — wn к 6 ' ove Oo LAg nung Orad. . . 7 — 5 0 0 os ee oe 
ur Do. 447 1st Deb. Sook Ü Ged.) — „| 105 —108| 4 4 0 pH » ‚ ШЕЕ. 44% I. of W. Nec Lt. d fovet Db, St (red.) 99 —1 491 КЕ eo n 
T Cape c Tram 8 10 e 14—11: 5 14 8 ge T | 1) .. | Kalgoorlie Elec. Power&Ltg.6 рави - 1 A M a i 
4 Central London Ordinary Stock esses] 91 —94 | 4 5 1 | June, Dec $5j Е 6| 5/0 Берип & Knghtsbdge ec] 1$ —18 412 4 Е 196 1276 
4 Do 4 per Cent. Pref. % %. 100 —102 8 18 8 25 ee 0 6 Do. Cent. Ist Pref... „ 060 02090» 64—7 4 6 9 Jan, July ee 
4 Do. Deferred Stock.. . РЯ MAR 81 —88 |416 5 25 £2 ‚ Шве 1 4 РА, .& Kngtbg.Co Co. & Noi Hil) 
4 Do. 4 per Cent. Debs.. ................... 107 —110 | 818 4 25 is Co. (Joint Station) 4% Deb. x k.(rod.) 101 —104 8 17 8 m 10833 
27 City of Birmingham Trams.6% Cm. Prf. 44-5 5 0 0 2. 5 ; 8| .. | London Electric Suppiy Ога. — 2 —?2} > К 277 2h 
4% | Do. 4 per Cent. 1st Mort. Debs. ...... 98 —101 | 319 3 .. " : 5| 8/0 | Do. 6 per Cent. Prof. „оосо t—85 |500 . b! 5j 
24% | City and South London n. Con. ve 46 —48 | 411 7 | Feb, Aug Bt.| 4% Do. Cent. Ist Mort. Deb. . 96 —99 4 2 0 Mr, In, S. D А 
57 Do. 6 per Cent. Perp. Pref. (1891) ...| 122 —125 |4 0 3 | Feb, Aug : 10! 9/0 Metropo tanEleotrioBup.Ord. ........ 169—164 | 6 10 8 | April, 16 
Bt. b Do. 1896) „6% 2 6 66 60% „„ „ „ % 117 —120 4 3 6 өө е . b 2/8 Do. 4 per Cent. Deb å Pre £.. 5 —b5j 4 1 10 Jan. July by, 54 
Б Do. (1901)... ssdeccoavstersesesssscnsenedves "| 113 —117 1 4 6 0 ee MEE sc. 47 ро. т Cent Deb. Stock 1st Mort. 113 —117 | 8 18 0 Jn, Deo E 
44 t Do. 4 per Cent. t. Perpetual Debe . . . . . 104 —107 | 8 14 9 | May, Nov 1063 Ist. Do. P Cont. Mrt. Db. Stock (red. 96 —99 z 10 6 d е 
6 {Colombo Trams&Ltg 5% 860 Led. rd.) 101 —104 4 16 8 os . IN 100\ 64% | MidlandElec.Corp.for P.D.1stMort.Db.| 98 06 | 418 9 Өк Sella) а 
6 Dublin United Trams. (1896) Ltd. | 18—14 | 4 5 8 ae i v 10| 6/0 | Notting Hill Electric Ord............ essee] 14$-154| 8 17 6 | March.. “© 
6/0 | Do. 6 a Osa Prel e 15 —16 1816 0 es .. 100] 47 Do. 4 рег Cent. lat Mt. Sodom: — 99 —102|3 18 6 E 
3 01 8t. No ern & City my. Pri. Ord. (4%) 51 —t} ee oe ee ee А 6 2/6 Oxford ectric Ord. %%% %- 53 —6} 5 4 0 March é е 
4/0 | Gt. Northern, Piccadilly & Brompton : | | Bt.| 4% Do. 4% Deb. Stock . . .. . . . . 6 | 98 —101 | 4 0 0 " 
Ord., Speyer Bros. Ord n Certs. ...... 1 = Ў - B мз , s 10 pene Е lectric und TORT E C Ber 1-12 " v: 10 
10 t imperial ways *06e000009* —bL. — Mar Se t e е 00 Е O ec m on 8 98 —101 4 9 0 A О 14 14 
6 X t Do, 6 рет Cent. Pref. ........... sosoo... 144-15 |4 0 0 Mar, p s ; b 520 St. James & Pall Mall Elec. Ord....... 14—15 4 16 8 April, Oct " "m 
X 1 Do. : Pr Cent. Debs "eT 109 — 111 4 1 0 Jan, J y e e 6 8/€ Do. 7 per Cent. Pref. . 000000 %% 0000006°. 8 —9 8 17 9 Feb, Aug . 
6 | Isle of et Eleo. Trams & Li. 6 PE 82—44 |517 8|  .. . st.] 332 Do. 34 per Cent. Deb. Stock (red.) .. 98 —101 | 810 0 = "s 
4 Do. 4 per Cent. Deb. Stock . . . .. 90 47 8 8 . oe 5 4/0 ee Markets Electric Sup. Ord.. 93-383 6 3 1 © xoi! э 
Liverpool Overhead патат оте ... 88 —86 |815 9 | Feb, дод | -- st. 4% | ро. 4 per Cent. Deb. Stock ........... 83 —87 | 412 6 а ИШЕТ 
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calculating the yield, allowaneehas been made for soorued Interest but not for re 1. mytion. t Ex Dividend. 1 The London Stock Exchange Committee have refusod to quote these. 
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NOTES. 


—— 

Mr. ALEXANDER SIEMENS’ Presidential Address to the 
Institution of Electrical Engineers, delivered last night before 
a large audience, may be divided into three parts. The first 
consisted of a string of generalities, concerning the relations 
between capital and labour and the management of works, 
which it was hardly necessary to place before a well-educated 
assembly of electrical engineers. To a true engineer they 
are self-evident propositions, and we need hardly say that 
we are in agreement with Mr. SIEMENS in these matters. 
The discussion of them in his Address, however, will 
have the good effect of obtaining recognition for these 
views in the daily papers, the more so as Mr. SIEMENS wisely 
avoids the tempting subject of the fiscal controversy. The 
second part of the Address was a repetition of Mr. SIEMENS’ 
opinions on the metric system of measurement. In the con- 
cluding part of the address the President called attention to 


the mistake which our legislature has made in following the 
footeteps of the United States and Germany in patent law. 
He rightly contends that the preliminary investigation as to 
the novelty of an invention should be carried out by the 
inventor himself and not by the Patent Office. Mr. SIEMENS’ 
warning is too late, however, for the new British Patent Act 
was passed in 1902 and will come into force on January 186 
next. We were almost alone in our opposition to this section 
of the Bill when it was before Parliament, and regret that 
Mr. SIEMENS' recognition of this principle has been so tardy. 
The Address is printed in full in a later portion of this issue. 


WE tender our most hearty congratulations to Sir J. WILSON 
SWAN, F. R. S., and to the Hon. C. A. Parsons, C. B., F. R. S. 
on the honours which have been conferred upon them by the 
KING on the occasion of His Majesty's birthday. The new 
Knight is a man whose inventive genius and spirit of research 
have been of great utility to mankind generally, and to the 
electrical industry particularly. To him belongs the credit of 
inventing the incandescent electric lamp, which, in its present 
form, is very little different to the original lamp exhibited at 
a meeting of the Newcastle Chemical Society in February, 1879. 
He is now 76 years of age, and although Royal recognition of 
his services has been somewhat tardy, yet his merits have long 
been appreciated by every member of the great electrical 
profession, of which he may be justly described as one of the 
fathers. No better proof of this could be found than in the 
fact that he is an honorary member of the Institution of Elec- 
trical Engineers. The honour of Companion of the Order of 
the Bath conferred upon Mr. Parsons, the inventor of the 
steam turbine, will receive the approval of every one of his 
engineering colleagues. 

WHEN the Royal Commission on London Traffic was 
appointed in the early part of 1903, we suggested that, in 
view of the protracted proceedings which would be inevitable, it 
would be unwise to prevent the promotion of any new schemes 
of locomotion for London in the meantime. Our reason for 
this was that already no fresh means of railway communication 
in the metropolis had been sanctioned since 1900, owing to the 
appointment of the Joint Committee in 1901, and the pro 
ceedings in Parliament the following year when the Morgan 
London United Tramways Co. combination broke down and 
resulted in another barren session, Upon the appointment of 
the Royal Commission on London Traffic in 1903, however, a 
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statement was made by the Lord Chairman of Committees 
which had the effect of postponing for that session the new 
proposals for tube railways already deposited. A similar 
thing happened prior to the commencement of the 1904 
session, and the Board of Trade has now issued a memo- 
randum in reply to inquiries, adopting (with the concur- 
rence of the Parliamentary authorities) the same attitude 
as regards the 1905 session, the reason being that the Royal 
Commission has not yet reported. Presumably the report will 
be presented to Parliament before the session of 1906, but in 
апу case it will be yet many years before Londoners may 
hope for the practical operation of those travelling facilities 
which everyone agrees are necessary. 


WE conclude to-day Mr. R. M. NEILsON’s theoretical study 
of the possibilities of gas turbines. The meeting of the Insti- 
tution of Mechanical Engineers, at which the Paper was read, 
was crowded to overflowing—a sure indication of the interest 
taken in the subject. In opening the meeting the Chairman 
pointed out that purely theoretical Papers were somewhat at a 
discount at their Institution ; but, as this was quite an excep 
tional case, the Council had decided to give the members 
the benefit of Mr. NEILSON'S excellent treatise. "This was 
wise, and it marks the growing tendency of practical engineers 
in this country to abandon their scornful.attitude towards 
investigations in the realms of theory. The more enlightened 
of our engineers have always realised, however, that there can 
be no real antagonism between “theory " and “ practice," and 
no one can doubt the value of a theoretical survey of the 
ground, and a test of the foundations upon which engineers 
are anxious to exercise their skill in building a structure of 
practical utility. 

— 

A LONG list of mathematically-possible gas turbines might, 
for instance, be conceived, utilising various heat cycles, but 
Mr. NEILSON is able to show at once that a number of these 
are unpromising on what may be termed practical-theoretical 
grounds. It is evident, of course, both from the Paper itself 
and the discussion, that enormous practical difficulties will have 
to be overcome before a working gas turbine can be realised, 
but Mr. NEILSON has certainly made some headway with the 
problem—one which it is almost safe to prophesy will be 
solved before the world is a generation older. 

де 2 

THE position in which the London County Council has 
placed itself with regard to the conversion of the North Lon- 
don tramways to electric traction by reason of Section 23 of 
the London County Council (Electrical Powers) Act, 1900, 
and to which we made reference a fortnight ago, has now 
become so irksome that an endeavour is to be made to 
improve it. The Highways Committee intend to recommend 
the Council to seek Parliamentary powers next session, by 
which it may be relieved of the obligation under the Section 
of the 1900 Act referred to above. Asa matter of fact, such 
а power ought never to have been given to the borough 
councils, but it was inserted at a time when no experience had 
been gained of the conduit system in South London and also 
with the object of securing an unopposed bill as far as the 
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Borough Councils were concerned. That the County Council, 
having been constituted the tramway authority, should have 
an absolutely free hand in deciding upon the system of trac- 
tion to be employed is indisputable, and it is to be hoped 
that the Committees of Parliament before which the proposal 
to remove Section 23 of the Act of 1900 will come may deal 
with the matter in this spirit. On the other hand, it can very 
well be argued that it is making a farce of Parliamentary pro- 
cedure to agree to a certain restriction in 1900 in order to 
remove opposition to an important scheme, and then to ask to 
be relieved of the burden four years later. However, the 
welfare of the people of London should easily outweigh any 
such consideration as this. 


— a 


THE Postmaster-General did not make any definite state. 
ment of policy in his reply to the deputation of municipal 
telephone authorities on Monday, but some of his statements 
would indicate that the Government is finding the problem 
too difficult, and it appears not improbable that nothing will 
be done with regard to a Government acquisition of the tele - 
phone service of the country until the expiration of the 
National Telephone Co. s licence in 1911. There was no 
intention, said Lord STANLEY, of cutting short the period of 
any municipal licences by compulsion, and whatever arrange- 
ment might be come to between the Government and the 
company, it should not interfere with the existing municipal 
licences. In no circumstances would the purchase of the 
company’s system be partial. Finally, the Postmaster-General 
hinted that it would not be good policy to allow the larger 
municipal authorities only to own their telephone systems, and 
leave the Government to bear the burden of the smaller and 
less profitable telephone exchanges in small towns. It is 
difficult to combine these three statements into a definite line 
of action, and thus it appears that the present Government 
is unlikely to make any definite movement in the matter. 


— — 


A WRITER in the Daily Telegraph quotes our recent editorial 
note with regard to the theory that the heat of the earth is 
due to a distribution of radium in minute quantities throughout 
the mass of the earth, and expresses himself opposed to it. 
The theory, he complains, does not fully account for volcanoes, 
a point to which we had already alluded in our note. He 
forgets, however, that an explanation has hitherto been wanted 
of the enormous discrepancy between the two estimates formed 
of the age of the earth that estimated by physicists and that 
by geologists. The only way to explain this discrepancy is, as 
Lord KELVIN has pointed out, by the assumption that there 
was anew source of heat unsuspected by physicists when their 
estimate was made. Such a new source of heat has been 
discovered in the phenomenon of radio-activity. 


ne 


Mr. L. W. WILD, in an article which we publish this week, 
takes up the question of testing transformer iron, recently 
dealt with by Mr. MorpEy and Mr. HANSARD in a joint Paper 
read before the British Association (see The Electrician, Vol. LIII., 
p. 790), and his observations as to the importance and uncer- 
tainty of eddy losses confirm their results. The principal 
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interest, however, in Mr. WILD’s article will be found in a 
method which he advocates of arranging the instruments for 
the wattmeter test. This, which we believe is quite novel, 
consists in supplying the electrostatic voltmeter and the shunt 
of the wattmeter with a transformed pressure, but instead of 
using a separate transformer, he makes the iron under test act 
as the transformer itself. The copper losses in the magnet- 
ising coil, as well as the drop in the main coil of the wattmeter, 
may thus be entirely neglected. Moreover, the test allows a 
great variation in the densities and frequency employed, 
whilst the readings, nevertheless, are kept well within the 
accurate range of the instruments. Only one small correction 
(for the pressure circuit of the wattmeter) has to be applied. 
The chief assumption that has to be made is that the E. M. F. 
in the winding which supplies the pressure coil is in exact 
opposition to the impressed E.M.F. on the magnetising coil, — 
an assumption which must be true if the magnetic leakage is 
negligible ; and this it is certain to be in all practical cases. Mr. 
WILD speaks of 5lb. of iron as his standard quantity for tests, 
but we believe that the method would allow as small a quantity 
as one or two pounds to be tested, hitherto a very difficult task 
to perform with accuracy. 

ON October 27th a well-known London consulting electrical 
engineer visited the town of Whitstable, and attended a special 
meeting of the Urban District Council in order to give them 
the benefit of his opinion and estimates on the question of 
electric lighting. According to reports in the Kentish Observer 
and the Canterbury Journal, he commenced his address to the 
‘Council by pointing out that his visit would not cost the Council а 
single penny. After complimenting the town on the high-class 
‘shops he had seen there, he outlined a scheme for the electric 
lighting of the town, and suggested that immediate application 
should be made for a Provisional Order. He replied to 
questions with regard to procedure and the relative prices of 
electricity and gas. He “was sure that ho could write to 
towns he had been connected with and secure 50 letters from 
people who had found electricity to be cheaper.” Finally, the 
Chairman, on behalf of the Council, thanked the electrical enyineer 
for his visit, and stated that if the Council decided to adopt the 
scheme he would no doubt hear more from them. We venture to 
suggest that, although the electrical engineer in question is a 
Member of the Institution of Electrical Engineers, his line of 
action, if this report is correct, is contrary to the spirit of the 
‘rules for professional etiquette laid down by the Institution. 
The first of these rules is as follows :—** No consulting engineer 
Should solicit employment as consulting engineer verbally, by letter, 
‘by agent paid by commission or otherwise, or by any other means.” 


A St. Lours Congress Paper by Dr. STONE, which we publish 
in this issue, deals with the theory of the air-wire in wireless 
telegraphy. Using the methods of HEAVISIDE, the author 
shows that the damping effect of radiation on the waves in 
the wire may be allowed for in calculations by the inclusion 
of a proper fictitious resistance in the circuit. The formule 

arrived at, however, do not seem capable of immediate applica- 
tion, and, therefore, the investigation, in its present condition, 
cannot be described as fruitful. A complete theory, which 


will give the state of the field at any point and the values of 
the currents on a tuned receiving air-wire, remains a deside- 
ratum, though the problem has been attacked by more than 
one of the most eminent physical mathematicians. 

CONGRATULATIONS are due to British exhibitors in the 
electricity section at the St. Louis Exhibition, for practically 
all of them have received some sort of award. As we have 
already pointed out, most of the electrical exhibits were 
instruments and examples of the lighter branches of electrical 
manufacture, and it is, therefore, exceedingly satisfactory to 
know that our own makers of this class of apparatus still hold 
a very high position in the world's markets. Indeed, so 
admirable are some of the instruments which have been shown 
at St. Louis, that British manufacturers have succeeded in 
booking orders in America, even in the face of the high 
protective tariff on this class of goods. 


Liangollen and District Electric Light and Power Co.— The 
small generating station that has been erected by the Llan- 
gollen and District Electric Light and Power Co. was opened 
on Friday last week. A provisional order was granted to the 
local authority in 1901, but a company was formed to acquire 
the powers with a capital of £6,000. Mr. E. Bremner Smith 
is the engineer to the scheme. 

Pacific Cable Conference.—4A conference was to have been 
held in London to discuss Pacific Cable matters, under the 
presidency of the Hon. A. Lyttelton, Socretary of State for 
the Colonies. It was originally arranged that the conference 
should meet in November, but owing to the Canadian elections 
a postponement has taken place to a time when all parties 
concerned can meet in the Metropolis. 

Institute of Marine Engineers.— This Society, which holds 
its meetings at 58, Romford-road, Stratford, has arranged 
weekly аа on Mondays, at 8 p.m., for the reading and 
discussion of Papers. The following is the programme :— 
November 14th, ‘‘Fuel Testing " ; November 28th, Paper not 
decided upon; December 5th, “ Fuel aoe ; December 12th, 
„Fuel Economy by Insulation,” by Mr. Lyddas: December 
19th, “ Fuel Testing." 

Royal Institution.—At the general meeting of the Royal 
Institution on Monday, it was announced that the Institution 
had received a bequest of £100 under the will of the late Miss 
Harriet Jane Moore. The special thanks of the members were 
returned to Dr. Ludwig Mond for his donation of £755 for the 
purpose of erecting a lift from the basement to the second tloor 
of the Institution, and any surplus after the completion of the 
work to go to the research fund. 

Society of Arts.—The 151st Session of the Society of Arts 
will be inaugurated on Wednesday next, when Sir William 
Abney, chairman of the council, will deliver an Address. The 
following Wednesday evening Papers have also been arranged 
for before Christmas:—November 23rd, “ The Systematic 
Promotion of British Trade,” by B. H. Morgan ; November 
30th, “ The British Canals Problem," by Arthur Lee; Decem- 
ber 7th, The International Exhibition at St. Louis, U. S.A., 
by Walter Е. Reid; December 14th, “ The Patent Laws," by 
C. D. Abel. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 

Cayenne—Pinheiros ........ Aug. 18, 1902 — 
Relesi-Isaa (Yemen)—Camaran Осі. 22, 1902 .. — 
Tarifa—Tangier ............ Jan. 18, 1904 = 
Cayenne --Paramaribo ...... July 13, 1904 == 
Cap Haitien—Mole St. Nicholas Aug. 20, 1904 .. Nov. 8, 1904 
Trinidad — Demerara ........ Oct. 11, 1904 — 
Bolama—Bissao ............ Oct. 13, 1904 — 
Jupiter Julets (Florida) — Nas. 

sau (Bahamas)............ Oct. 20, 1904 — 
Rhodes — Sitia Nov. 1, 1904 = 
Salonika—Lemnos.......... Nov. 6.1904 
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Royal Society Medals.—Among the medals awarded by the | Kelvin and James White, Synchronome Co. Silver Medal; F. Darton 
Royal Society this year are the following :—The Copley medal & Со. Collaborators. Grand prize: Lord Kelvin (for important 
to Sir William Crookes, F.R.S., for his long continued сопла 1 N ape wb zm " i 
researches on spectroscopic chemistry, on electrical and | Wh. Se. (Cambridge Scientific Текши Co). Silva, medal е R ° 8 
. mechanical phenomena in highly rarefied gases, on radio-active | Whipple (Cambridge Scientific Instrument Co.), A. C. Heap (Elliott 
phenomena and other subjects; the Rumford medal to Prof. | Brothers). | 
E. Rutherford, F. R. S., for his researches on radio- activity, par- 55 Ж «стас ра Devin Co DIT (UNS 
ticularly for his discovery of the existence and properties of | Models and Plans of Public Works.—Gold medal: Stothert & Pitt 
the gaseous emanations from radio-active bodies; the Hughes | Machine Tools —Silver medal : Peter Wright & Sons. | 
medal to Sir J. W. Swan, F.R.S., for his invention of the |  Railways.—Bilver medal : P. В. Behr. 
incandescent electric lamp and various improvements in the ас y.—Geld medal: Sherard Cowper-Coles & Со, United 
practical applications of electricity. i 
Royal Society.—At the meeting of the Council of the Royal 
Society last week the following were nominated for election as 
Fellows at the annual meeting on November 30th :— 
President : Sir W. Huggins, K.C.B., O.M. 
Treasurer: A. B. Kempe, M.A. 


Secretaries: Prof. J. Larmor, D. Sc., and Sir A. Geikie, D. C. L. 

Foreign Secretary : F. Darwin, M.A. 
ré Other Members of the Council: Dr. S. Bidwell, Mr. G. A. Boulenger, 
*Col. D. Bruce, Mr. F. Darwin, Mr. F. W. Dyson, Prot. P. F. Frankland, 
Sir A. Geikie, *Prof. F. Gotch, Dr. E. W. Hobson, Sir W. Huggins, Mr. 
A. B. Kempe, *Prof. J. N, Langley, Prof. J. Larmor, *Dr. J. E. Marr, 
*Sir W. Niven, *Prof. W. H. Perkin, *Prof. J. Perry, Mr. A. Sedgwick, 
Dr. W. N. Shaw, *Prof. W. A. Tilden and *Sir W. J. L. Wharton. 

Those marked * will be new members. 


Combustion and Stoking.—An interesting lecture on this 
subject was delivered by Sir Oliver Lodge on Monday even- 
ing at the Birmingham University. After dealing with fuels 
and their calorific value, Sir Oliver said that insufficient air 
and imperfect admixture of air were the cause of smoke. A 
great many open fires were inefficient because they were largely 
supplied with air already burnt. The proper way of burning 
coal was to burn the lighter hydro-carbons only and to collect 
the heavier hydro-carbons as bye-products. Referring . to 
water-tube boilers, the lecturer said that in most cases in which 
they had been unsuccessful it was because the comparatively 

cold surface of the tubes caused them to be covered with soot 
or surrounded by a layer of non-ignited and non-radiating gas 
which prevented the flame coming into contact with the surface. 
The formation of this gaseous envelope was one of the chief 
defects in the ordinary Lancashire or Cornish boiler, and hence 
the attempts to bring only the hot gases against the heating | 
surfaces. Sir Oliver emphasised the importance of having an 
incandescent body within the furnace, and illustrated his 
point by showing that the radiation from a gas jet was greatly 
increased when a spiral of iron wire was placed in it and heated 
to redness. It was in this direction that improvements in 
boiler furnaces would have to be sought. He eoncluded by 
saying that so long as water had to be heated by solid fuel 


stoking would be a fine art, and would have to be performed 
by men with brains. | 


St, Louis Exhibition Awards.—The following list has been 
compiled from the complete list of awards to exhibitors at 


St. Louis from Great Britain and Ireland organised under the 
Royal Commission. :— 


Photography.—Grand prize: Capt. Sir W. de W. Abney. 

Instruments of Precision.—Grand prize: Cambridge Scientific Instru- 
ment Co. Gold medal: W. F. Stanley & Co., Ltd., Newton & Co, Silver 
medal: John J. Griffin & Sons, Ltd., Pulsometer Engineering Co. 
‚ Collaborators.—Bronze medal: Henry Fleuss (Pulsometer Engineering 

Co.), John Davis & Sons, Ltd. 

Chemistry. Grand prize: Prof. Sir William Ramsay, K. C. B., F. R. S., 
Owen's College, United Alkali Co. and Doulton & Co. Gold medal: 
Brunner, Mond & Co., Baird & Tatloek, Royal College of Science, Lon- 
don, Prof. James Dewar, F. R. S., Dr. L. Mond, F. R. S., J. J. Griffin & 
' Bons, Ltd. Silver medal: Glasgow and West of Scotland Technical 

College, Prof. W. N. Hartley, F. R. S., Sir J. W. Swan, F. R. S., J. E. 
Petavel, William Martindale. Bronze medal: F. W. Berk & Co., W. J. 
Fraser & Co. | 

Steam Engines.—Grand prize: John Fowler & Co. 

Electro-Chemistry.—(old medal: United Alkali Co. Silver medal: 
Sherard Cowper-Coles & Co. Collaborators.—Silver medal: Dr. A. R. 
Garrick (United Alkali Co.). 


Electric Lighting.—Gold medal: Consolidated Electrical Co., Geo. 
Trollope & Sons. 


телеу тт ты ы EE АБАНЫ 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


ped 


(To-day) FRIDAY, November 11th. 
Tramways AND Ілонт RAILWAYS ASSOCIATION. 
2p.m. Visit to the London County Council E Meet at 
h 


Greenwich Power Station 2:10 p.m. Book from Charing Crose 
or Cannon-street to Maze Hill, Greenwich. 


Егество-Нлвмоміс SOCIETY. 


8 p.m. Concert (Ladies’ Night) at Holborn Restaurant (King's Hall). 
Mr. J. 8. Raworth in the chair. 
PuysicaL Society. 
8 р.т. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) "Investigation of the Varia- 
tions of Magnetic Hysteresis with Frequenay,” by Prof. T. R. 
Lyle; (2) “ Тһе Determination of the Mean Spherical Candle- 
power of Incandescent and Arc Lamps,” by G. B. Dyke; (3) 
Exhibition of Physical Apparatus by Robert Paul. 
SATURDAY, November 12th. 
MANCHESTER STUDENTS’ SECTION: INSTITUTION OF ELECTRICAL ENGINEERS. 
9:15 p.m. Visit to Messrs. Mather & Platt’s works, Salford. 


Guiascow TECHNICAL COLLEGE SCIENTIFIC Society. 

7:30 p.m. Meeting at 38, Bath-street, Glasgow. Paper to be read : 
‘The Diesel Internal Combustion Engine as applied to Electrical 
Generation,” by A. J. Lawson. 

MONDAY, November 14th. 


INSTITUTE oF MARINE ENGINEERS. 
8 p.m. Meeting at 58, Romford-road, Stratford, when a Paper on 
Technical Education ” will be read and discussed. 
INSTITUTION ок MECHANICAL ENGINEERS: GRADUATES’ ASSOCIATION. 
8 p.n. Meeting at Storey’s-gate, St. James Park, S.W. Paper to be 
read : “ New Electrical Swing Bridge over Flood Course of the 
River Weaver, Northwich," by T. P. B. Cliff. 
TUESDAY, November 15th. 
INSTITUTION or ELECTRICAL ENGINEERS: MANCHESTER Local SECTION. 
7:30 Ordinary Meeting at Owen's College. The Chaiman, Mr. C. D. 
Taite will deliver his Inaugural Address. 
. Instirction-or CIVIL ENGINEERS. | 
8р.т. Ordinary Meeting. The Papers on Coast Erosion will be 
further discussed, and, time permitting, the following Paper will 
be read :—“ Distribution of Electrical Energy,” by J. F.C. Snell. 
WEDNESDAY, November 16k. 
Боул, METEOROLOGICAL SOCIETY. 

.7:80 p.m. Ordinary Meeting at the Institution of Civil Engineers, 
25, Great George-street, Westminster. Papers to be read :—(1) 
“u Meteorological Observing in the Antarctic,” by Lieut. Charles 
Royds ; (2) “ Decrease of Fog in London During Recent Years," 
by F. J. Brodie ; (3) Hurricane in Fiji, January 21-22, 1904," 
by R. L. Holmes. 

INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

. 7:30 p.m. Meeting in the Library of the Institution, 92, Victoria- 
street, S. W., when an Address will be given by Mr. James 
Swinburne. | , 

SOCIETY oF ARTS. 

8 p.m. First Ordinary Meeting of the Session. Sir William Abney, 
F.R.S., Chairman, will deliver his Inaugural Address. 

THURSDAY, November 17th. 
IxstituTION oF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 

2:30 p.m. Visit to the Great Eastern Railway Co.’s Carriage and 
Waggon Works, Stratford, E. 

INSTITUTION oF ELECTRICAL ENGINEERS: Leeps Locau Skcriox. 

7:15 p.m. Ordinary Meeting at the Leeds University. Mr. W. 
Emmott, the chairman, will deliver his Inaugural Address, and, 


. і rmitting, “L angi for Central 
i E Mrs eae Grand Prize: General Post Office, London. 8 » by H. Campbell Fill b DATES IAS Engines 
medal: " . , А 
Sooner 1 dia Rubber, Gutta Percha and Telegraph Works Co., FRIDAY, November 18th. 


JUNIOR INSTITUTION OF ENGINEERS. 
8 p.m. Meeting at the Westminster Palace Hotel. Mr. W. H. 


Lindley, President, will deliver his Address on Municipal 
Engineering on the Continent." 


Various Applications of Electricity. — Grand Prize: Cambridge 
Scientific Instrument Co., Nalder Brothers & Co. Gold medal: Nalder 
Brothers and Thompson, Crompton & Co., Everett, Edgeumbe & Co., 
Robert W. Paul, Newton & Co., Alfred C. Cossor, Elliott Brothers, 
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THE LEEDS, WAKEFIELD AND WEST RIDING 
TRAMWAYS. 


An extensive electric tramway system, owned by the Wake- 
field and District Light Railways Co., was formally opened on 
Thursday last week. Although, at the present time, there is 
a considerable mileage in operation, the scheme is only parti- 
ally completed, and when the remaining sections and links are 
finished, the system will embrace large districts round Leeds 
and Wakefield, including Horbury, Ossett, Normanton, Castle- 
ford, Pontefract, Lofthouse and Rothwell. Eventually there 
will be some 75 miles of single track, linking together some of 
the most рош districts in the West Riding of Yorkshire, 
and on all parts of the system a frequent service of cars will 
be maintained. The ramifications of the tramways are clearly 
shown in the accompanying map, from which it will be seen 
that the most important trunk line runs from Wakefield to 
Thwaite Gate, and there joins the Leeds Corporation tramways 
system. Bearing in mind the recent and important discus- 
sions on the subject of joint running powers, it is interesting 
to note that it has been possible for the company to arrive at 
an arrangement with the Leeds Corporation under which cars 
can be run to the centre of Leeds. Such an understanding must 
result in the greatest convenience, and should materially add 
to the efficiency of the district company's system and prove to 


WAKEFIELD A DISTRICT LIGHT RAILWAYS. (ELECTRIC) 
lines in Operation thus: 


Scale of Miles. 
1 2 


Map or District. 


be a useful feeder to the Corporation tramways. As a matter 
of fact, when completed, the company's overhead construction 
originally ended about 20yds. from that of the Leeds Corpora- 
tion, and as both parties were convinced that the opportunity 
of connecting the two systems was not to be missed, the existing 
arrangement was easily arrived at. 

Taking Wakefield market place as the centre, the system 
branches out into four directions—to Sandal Magna (2 miles), 
to Agbrigg (2 miles), to Ossett, via Horbury (nearly 5 miles), 
and to Thwaite Gate (about 7 miles), There is in addition a 
most important branch line from the Leeds end of the line 
through Rothwell and Oulton. A considerable portion of track 
has been construoted between Normanton and Castleford, a 
distance of about 3} miles, and eventually this will be linked 
up to the main system. Other lines are in the course of con- 
struction, the total mileage constructed up to date being, 
roughly, 323 miles of single track. The entire contract for the 
work was secured by Messrs. Dick, Kerr & Co. (Ltd.), the con- 
sulting engineer for the scheme being Mr. B. D. V. Cooper. 

Such a system obviously calls for high-tension transmission 
owing to there being few routes of great length. The main 
station is situated at Belle Isle, Wakefield, where alternating 
current is generated at high pressure. There is a sub-station 
at Wakefield, about 1 mile from the power station, where 
three 200kw. rotary converters have been erected, At Roth- 


well is another sub-station with two 200kw. rotaries, and there 
will eventually be a third at Castleford, which is about 10 miles 
from the power station, and a fourth at Ossett. The total 
length of tramways now in operation is approximately 25 miles 
of single track, laid to a gauge of 4ft. 8yin. Standard tramway 
construction has been employed on about 9 miles of single 
track. The roadway has excavated to a uniform depth 
of К below the upper surface of the rails, to receive ап 8їп. 
bed of concrete, which carries the paving for a width of 8ft. for 
single track and 17ft. for double track. Between the rails and 
for an average space of 18in. on either side the roadway, both 
for single and double track, is paved with granite sets 5in. deep 
and 4in. wide. In the remaining portion, some 16 miles, the 
roadway between the rails is filled in with screened macadam. 
The rails are of the girder type, weighing 94lb. per yard, and 
are laid in 45ft. lengths, with a proportion of shorter lengths 
to allow for closures. Generally the rails are in accordance 
with standard tramway practice, 6jin. deep, with a groove of 
ljin.; they are used as a return conductor, the joints being of 
the plain type, secured with six-holed fish-plates, 24in. in 
length, and are double-bonded with 4/0 Neptune copper pin 
bonds. 

The construction of the overhead lines is for the most part 
carried out on the side-pole system, with bracket arms and 
flexible suspensions. The poles, which have an overall length 
of 31ft. and are made up in three sections of lap-welded mild 
steel, are erected about 40yds. apart on the straight, and closer 
in curves, in holes of a depth of 6ft., and surrounded by from 
6in. to 9in. of concrete. In towns and residential districts 
the brackets are fitted with wrought-iron scroll work of a neat 
design. The trolley wires are of hard-drawn copper wire 
2/0 S.W.G., having a diameter of 0:348in., weighing 1,935Ib. 
per mile, and with a breaking strain equal to 24 tons per 
square inch. At certain points over the low-tension feeders, 
switch pillars of the Dick, Kerr standard pattern are erected ; 
each o these contains a white marble panel on which is 
mounted two 400 ampere quick-break switches, these being con- 
nected through vulcanised indiarubber cables directly on to tho 
trolley wire. At all other points the mains are looped into 
the pole section bases described below. 


At every }mile along the route, small cast-iron boxes are fitted 
to the poles, each containing four 150 ampere “ по arc " switch 
fuses. These boxesserve the purpose of dividing the trolley wire 
into half sections and cross connecting for the parallel running. 
The cable taken from these connecting boxes from the poles 
has the same section of copper as the trolley wire, and is 
insulated with vulcanised rubber. 


Three car-sheds have been constructed, the principal depot, 
which has six tracks and is capable of accommodating 35 cars, 
being situated at Wakefield ; the other two car sheds are at 
Rothwell and Castleford. | 

The rolling stock eventually will consist of 55 electric motor 
cars, of the double deck single truck reversed staircase type, 
with a seating capacity of 22 inside and 34 outside; they are 
built in accordance with the most up-to-date designs, and have 
all the latest improvements in the way of ventilation and 
finish, The car-bodies were built for Messrs. Dick, Kerr & Co. 
by the Electric Railway and Carriage Works (Ltd.) of Preston. 
Floor frames are made entirely of oak and pitch pine ; ony 
are designed with the object of ee the greatest strengt 
and stiffness with minimum weight. Special care has been 
taken in designing the cars to ensure the interchangeability of 
all the most important parts entering into the construction of 
the rolling stock ; the length of car bodies over the platform is 
26ft., and they are about 6ft. wide. Openings are arranged in 
the flooring over the motors to afford convenient access to the 
armature brushes and to all bearings requiring frequent 
inspection and oiling. The platforms are carried on four steel 
angles, the bearers being extended without interfering with the 
clearance of the trucks. The main floor is laid with jin. 
tongued and grooved boards 4in. wide with strips of deal 2in., 
by Izin., fixed longitudinally. To prevent the car from 
sagging, each side frame is trussed by a jin. tension rod 
attached to the bottom sills, The side and end frames are of 
pitch pine and ash, with white and corner pillars. In each 
side frame are three large windows, with narrow pivoted ones 
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above for ventilation. Ash is employed for the roof frame, 
the horizontal members being all in one piece without splices. 
The cars are fitted with life guards of the trigger pattern. 

Each car is wired for 15 incandescent lamps, which are run 
in series of five off the main circuit, the wires being run inside 
the walls of the car behind the ventilators, and are thus 
efficiently protected and completely out of sight and reach. 
Two 16 c.p. lamps, with reflectors, are fitted as head lights. 
The cars are mounted on Brill trucks of the 21 E type, suit- 
ably built to support the car-bodies and to receive the motors 
and gearing. Two cross-bars are provided to carry the motor 
at their centres, and they are cushioned on the side bar with 
draw and recoil springs. The axles are 32in. in diameter, and 
are made of Siemens-Martin steel, capable of standing a tensile 
strain of 60,0001b. Each car is fitted with 30in. chilled-iron 
wheels and with a Dick, Kerr complete standard equipment, 
including two 254 traction motors and D.B.I. form C type 
controllers, with metallic shield blow-out. This controller 
consists of a strong cast-iron frame supporting two vertical 
cylinders, upon which are mounted the contact segments, one 
of the cylinders being for controlling the power and speed of 
the car, and the other for reversing the direction of motion. 
Means are 5 in the controller for allowing either motor 
to be entirely cut out of service, and the car to be driven by 
the other. The controllers are arranged with resistances for 
emergency braking, these devices being operated by the 
driving handle, and may be brought into action when the car 
is proceeding either forwards or backwards. 


The power station is situated at Belle Isle, Wakefield, the 
steam plant consisting of four Lancashire boilers, with the 
usual accessories, including Lord” furnaces, hand- fired 
mechanical stokers, a Green economiser, a water-storage tank 
with a capacity of 20,000 gallons of water, and two feed pumps 
capable of delivering 24,000lb. of water per hour against a 

ressure of 150lb. "he feed water is drawn from the river 
alder and town supply, the water for condensing purposes 
being taken wholly from the river. 

Three * Howden” high-speed triple expansion condensing 
engines have been supplied, working at a steam pressure of 
150lb., and running at 375 revs. per min. Directly coupled 
to these engines are three Dick-Kerr standard alternators, 
which generate three-phase current at 6,300 volts and a fre- 
quent of 25 ~ per second, each set being provided with a 

irectly-driven exciter. The main alternator shaft is continued 
beyond the outer bearing, the extension being of the same 
diameter as the rest ofthe shaft. It is, therefore, unnecessary 
to provide a bearing on the side of the exciter remote from the 
alternator. An extension of the main bed-plate carries the 
exciter field magnets and yoke. The alternators are star- 
connected, and each is capable of delivering 400kw. con- 
tinuously, or 500kw. for one hour with a moderate rise of 
temperature. Allthree machines are designed to run in parallel, 
and means are оше for raising their voltage up to 6,600 
to compensate for loss in the mains when running at a con- 
atant speed. The rotor spider is made of high quality 
cast iron, and is of a very strong design; a flange for bolt- 
ing to the engine flywheel is fitted to the hub, and is pressed 
on to the shaft by hydraulic pressure, and key seated. 
Laminated steel pole-pieces are held together between two 
cast-steel end plates of strong construction. The upper part is 
of a T-shape constraction for holding the field coils in position ; 
the lower part of the pole-pieces is dovetailed for fixing on to 
the rim of the rotor, and is held in position by means of keys. 
The removal of the field coils is effected, without disturbing 
any other part of the machine, by sliding the pole-piece from 
the dovetailed groove parallel to the shaft. Owing to the 
design and shape of the pole-pieces, a distribution of lines of 
force in the air-gap is obtained, which produces an approxi- 
mately sinusoidal E.M.F. curve. Cast iron is used for the 
stator frame, which is built in two halves, securely bolted 
together by means of finished bolts; it is designed to allow 
complete ventilation of the laminations, and at the same time 
to secure rigidity of the frame. The armature coils are former 
wound, are embedded in rectangular slots and are easily and 
шо replaced, being held in position by wooden wedges ; 

ey are protected outside the laminations by means of a cast- 
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iron shield, cast in sections, bolted to the frame and easily 
removable. This shield is of a perforated design, and does not 
in any way interfere with the ventilation. 

The switchboard was built by Messrs. Dick, Kerr & Co., 
and consists of seven marble panels, each supported indepen- 
dently on an iron frame. The board comprises three generator 
panels, one power panel and three high-tension feeder panels. 
A great feature of the switchboard is its entire absence of com- 
plication. The neutral point of each alternator armature is 
earthed, and the three cables taken under the floor to the back 
of the board only a few feet away. Tappings are taken off for 
the potential transformers whose secondaries are connected 
through synchronsiing plugs to the synchronising bus bars. 
The alternator leads are then taken through a three-phase 
hand-operated oil switch, full particulars of which will be 
found in The Electrician, Vol. LIII., p. 264, and after a current 
transformer has been inserted in one phase they are connected 
to the bus bars through the usual knife disconnecting switches. 
Bare metal bus bars have not been employed, but in their 
place are three insulated cables, carried by porcelain insulators 
on iron brackets fastened to the wall above, and behind the 
board itself. Between the generators and feeders the ’bus bars 
are brought to the centre panel on the board, and a current 
transformer is inserted in each. There is also a wattmeter 
transformer in one phase, so that it is possible to tell the 
current in each phase at any instant and the kilowatts passing 
from the generators to the feeders. А recording watt- 
meter is also fixed on the middle panel. For each feeder the 
connections are made to the bus bars through knife discon- 
necting switches and oil switches, the three cables then enter- 
ing a trifurcating box and emerging as a three-core feeder. 
Between the knife switch and the oil switch is a current trans- 
former, the secondary of which is connected to an ammeter on 
the front of the board. Беа and green lamps on each panel 
indieate respectively whether the oil switches are closed or 
open. When one of these switches is opened by hand in the 
ordinary manner the lamps are of little use, since the switch 
handle is itself a sufficiently good indication of the condition 
of the switch ; but when the switch is opened automatically 
the handle remains in the closed position, and hence the 
necessity for the lamps. 

The sub-stations are fed from the main station by duplicate 
three-core high-tension lead-covered cables. At the Wakefield 
sub-station there are three Dick, Kerr standard 200kw. com- 
pound-wound rotary convertors, running at 750 revs. per min., 
and generating continuous current at 500 to 550 volts. Each 
rotary has its complement of single-phase oil-cooled step-down 
transformers, and is capable of dealing with an overload of 
25 per cent. for one hour. 

For starting up, a small induction motor is provided, which 
may be belted to either of two rotaries. It is, of course, also 
possible to start up from the continuous-current side or from 
the alternating-current side in the usual way. The switch- 
board consists of 15 white marble panels and is similar, on the 
alternating-current side, to that at the power station. On the 
continuous-current side, it is so much in accordance with 
Messrs. Dick, Kerr & Co.’s standard practice that detailed 
description is quite unnecessary. Five feeders emanate from 
this station, and each is protected by a circuit breaker. 


...... .... 


THE TESTING OF TRANSFORMER IRON. 
BY LANCELOT W. WILD. 


It is now generally acknowledged that the best way of 
measuring the losses taking place in transformer iron is to 
make the measurements by means of a wattmeter. The method 
of measuring the hysteresis loss with a ballistic galvanometer 
or by means of Prof. Ewing’s hysteresis tester is interesting, 
but unfortunately of little practical value in the case of trans- 
former iron, unless some independent method of measuring the 
eddy current losses in the iron can be devised.* 

The wattmeter method of testing transformer iron deter- 
mines the total loss taking place in the specimen under test. 


„Energy Losses in Magnetising Iron." Paper read before Section G 
British Association at Cambridge, 1904. Tei Electrician, Sept. 2, 1904, 
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So far, no means has been found of separating the hysteresis 
loss from the eddy current loss with more than approximate 
accuracy. As, however, it is only the total loes that is required 
to be known in practice, the separation of the two losses from 
each other is not of any t importance. The total loss is 
frequently about double the hysteresis loss alone, and the ratio 
of the two cannot be taken as constant, but depends upon the 
frequency, induction, thickness of plates and the quality of the 
iron. 

There is considerable evidence to show that hysteresis varies 
proportionally to the frequency and as the 1°6 power of the 
induction. It would appear from experiments carried out on 
iron rolled from the same bulk but to different thicknesses 
that hysteresis increases as the thickness of the plates is 
reduced. This is probably due to the larger proportion of 
magnetic oxide of iron on the thinner plates as the hysteresis 
loss in magnetic oxide of iron is very large. 

Eddy current losses are sometimes considered to be propor- 
tional to the square of the induction, the square of the frequency 
and the square of the thickness of the plates. This three- 
square law would hold if the local self-induction of the eddy 
currents could be neglected. Unfortunately, however, for those 
who like their mathematics to be simple, the self-induction of 
the eddies is by no means negligible. 

For example, if hysteresis varies as (induction)'* and eddies 
varies as (induction), then the total loss should vary as some 

wer of the induction of greater value than 1:6 and less than 2. 
In practice it is frequently found, however, that the total loss 


Fic. 2. 


varies at less than the 1:6 power of the induction, and sometimes 
even as low as the 1:4 power of the induction. The evidence 
from tests carried out with the ballistic galvanometer is so 
strongly in favour of the supposition that hysteresis varies 
as (induction)'* that it can only be concluded that the eddy 
current loss varies as something less than the square of the 
induction. By assuming that hysteresis varies as frequency it 
can also be shown by experiment that the eddies are propor- 
tional to something less than the square of the frequency. 

Eddies vary at something less than the square of the thick- 
ness. This, however, is not so well established as their variation 
with induction and frequency. It is evident on consideration 
that the fact of the eddies possessing local self-induction would 
account for the departure from the three-square law, and that 
the departure would be in the direction indicated above. 

It would appear to be impossible to reduce the laws govern- 
ing the total loss in transformer iron to a simple formula. 
It is necessary, therefore, that tests should be carried out 
under the actual conditions as to induction and frequency with 
which the iron will be used in practice. It is often found, in 
comparing two samples together, that the one which is the 
better at a certain induction and frequency is the worse 
specimen of the two when the conditions are changed. 

In using a wattmeter for testing transformer iron it must 
always be remembered that the instrument includes in its 
measurement part of the watts consumed in the instrument 
itself, either that consumed in the series coil or that consumed 
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in the shunt. It is advisable that the correction necessary 
from this cause should be reduced to the smallest possible 
dimensions. This is best attained by connecting the wattmeter 
so that the wattmeter registers the loss in its shunt coil. The 
auxiliary resistance in the shunt circuit should be reduced to 
the smallest value permissible, bearing in mind that there must 
be sufficient resistance in the circuit to completely drown the 
self-induction of the shunt coil itself, otherwise the wattmeter 
will not read correctly. By winding the transformer iron under 
test with few turns only, it is ible to arrange that the watts 
consumed in the shunt coil of the wattmeter shall be quite small. 

The simplest way of arranging the circuit for testing a 
sample of transformer iron is as shown in Fig. 1. An electro- 
static voltmeter is connected across the terminals of the winding. 
The shunt coil of the wattmeter is connected in parallel wit 
the voltmeter and the series coils of the wattmeter are con- 
nected in series with everything. The induction is calculated 
from the voltmeter readings. From the wattmeter reading has 
to be deducted the loss in the shunt coil of the wattmeter, and, 
what is more difficult, the C?R loss in the winding of the trans- 
former. This loss is by no means negligible, and may be 
actually greater than the loss in the iron itself if only a fe w 
pounds of iron are being tested. 

It is far better to arrange the circuit as shown in Fig. 2. 
The iron under test is wound with three circuits—namely, one 
primary and two secondary circuits. An electrostatic volt- 
meter is connected across one secondary. This measures the 
induction. The shunt coil of the wattmeter is connected across 
another secondary winding. The series coil of the wattmeter 
is connected in series with the primary windi By this 
arrangement the C?R loss in the primary winding is eliminated 
from the wattmeter reading. e shunt loss can be made 


Fie. 8. 


small and is easily calculated from the ratio of the windin 
the reading on the voltmeter and the known resistance of the 
shunt circuit. Another great advantage is that by varying the 
windings the wattmeter constant can be varied to obtain good 
readings on the wattmeter under all conditions. 

This is the method employed at the Westminster Electrical 
Testing Laboratory. The apparatus used is as follows :— 

A set of standard coils wound on square bobbins are per- 
manently fixed on to a wooden base. ‘Phere are six voltmeter 
coils, three wound with 2,000 turns each and three with 500 
each. The coil for the shunt of the wattmeter consists as a 
rule of 20 turns. The primary coil consiste of two turns only 
and carries up to 50 amperes. The wattmeter is of the reflect- 
ing pattern, and, with 160 ohms in series with its shunt coil 
and the above winding on the iron to be tested, reads up to 
11 watte. By varying the windings good readings can always 
be obtained on both the wattmeter and the voltmeter. 

The iron is obtained in the form of strips 7in. long and lin. 
wide. They are arranged in the standard coils, as shown in 
Fig. 3, with butt joints and breaking joint in alternate layers. 

Guides are provided to keep the stampings in position. 
The apparatus takes about 51b. of iron. 

Before commencing a series of tests it is necessary to 
determine the physical dimensions of the sample. 

We require to know the weight and mean cross-section of 
the iron. The mean thickness of the iron cannot be satisfac- 
torily measured with a micrometer, as it is generally teo small 
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to admit of such measurements being made with more than 
approximate accuracy. 

The mean cross-sectional area of iron is best determined from 
particulars of the weight, specific gravity and length of each 
piece. The formula is as follows :— 
| Weight of iron in grammes | 
© Specitic gravity x length ot magnetic circuit 

The specific gravity should be obtained by weighing the 
whole mass of the iron in both air and water. It is not suffi- 
cient to take the specific gravity of a single stamping, as there 
is always a considerable variation between the stampings. 

The К.М.5. ы of the induction may be calculated by the 

x 10° 
formula B àxNxAxT where B=R.M.S. value of the 
induction, V —reading on electrostatic voltmeter, N = perio- 
dicity, A=area of iron, T=turns on voltmeter secondary 
winding. 

The iron loss is generally expressed as so many watts per 
pound for various values of B,,, Where the alternator 
employed gives a sine wave form, Bua may be found from 
the R. M. S. value of B by multiplying by 1:41. 

For the sake of uniformity, transformer iron tests should 
always be carried out with current from a sine wave alternator. 
If this is not practicable, the form-factor of the alternator — 
i. e., the ratio of R. M. S. voltage to maximum voltage—should 
always be stated. Since hysteresis is probably the more 
dependent upon the maximum voltage, and eddies upon the 
R. M. S. voltage, it is evident that similar results cannot be 
E when tests are carried out on widely differing wave- 

orm. | 


Area in 8q. cm. 


ASSOCIATION ‘OF TRAMWAY AND LIGHT RAILWAY 
| OFFICIALS. | 
(Concluded from p. 111.) 


On Thursday, November 3rd, Mr. F. Coutts (Ayr) read a 
Paper, entitled “Is our Present System of Ticket Check the 
Best 1" ; 


In introducing this subject, the author said it was not his intention to 
go into the details of common practice in ticket inspection, but merely to 
throw out a few. suggestions with a view to ascertaining the views of other 
members in the discussion. He was not in favour of the employment of 
uniformed inspectors, but proposed the employment of ordinary pas- 
sengers, who for a small annual payment would be willing to play the 
part of plain clothes detectives, in addition to following their ordinary 
vocations. Another suggestion made by the author was that all muni 
cipal and compány tramway undertakings should form a detective staff of 
specially-trained men and women, who would travel about over the various 
systems, never remaining long in one town. These detectives would not 
be recognised by the men, and they would be ableto report favourably on 
honest employés as well as unfavourably on dishonest ones. 

Various contradictory opinions were expressed in the discussion, one 
member expressing the opinion that private detective staffs were usually 
recruited from a class which was not to be trusted. He considered that 
the majority of the men were honest. Another speaker condemned the 
proposition to employ the public, and supported the inter- company 
system of checkers already suggested. He thought that if conductore 
really made very much dishonestly they would not be so anxious to be 
drivers at 4d. per hour more. Other speakers expressed the opinion that, 
as a rule, passengers were more dishonest than conductors. Mr. Coutts, 
in his reply, said he did not believe in the private detective system, nor in 
judging & conductor by averaging his receipts. Conductors wanted to be 
drivers because the latter did not come so much in contact with the public. 


The next and last item on the agenda was a Paper by Mr. 
John I. Hall on the J. S. Raworth regenerative control sys- 
tem. In the absence of Mr. Hall, however, the subject was 
introduced by Mr. Alfred Raworth, who referred to descrip- 
tions of the уаш which have appeared from time to time 
in various technical journals, and to remarks which were made 
in the discussion on Mr. Hall’s Society of Arts Paper (The 
Electrician of October 28th, p. 68). Very few members 
appeared to be familiar with the system, and those who were 
preferred to reserve criticism until it was further developed. 
One speaker expressed the opinion that the chief saving was 
not 10 energy, but in brake blocks. Another thought that the 
employment of “one-man " cars in hilly districts was not safe, 
but he recommended that boys should be employed as conduc- 
tors on very small cars. A member who had had experience 
with Mr. Raworth’s system, expressed a conviction that it 


it had been in use at Birmingham for over a year. 


effected considerable economy, and that one other great point 
in its favour was the absence of force required in regulation. 
Cars fitted with regenerative control ran very smoothly, and 
it was very convenient to be able to mark speeds on the con- 
troller notches, since one particular position of the controller 
always corresponded to one particular speed, no matter whether 
the car was going up or down hill. There was great economy 
in brake gear; on his tramways, which were situated in a 
hilly district, it was no uncommon thing for a series-parallel 
car to wear out a pair of slipper blocks in a single day, during 
the season. The great disadvantage of the system was its slow 
speed up hill, and if it were attempted to go more than 5 or 
6 miles per hour up a gradient of 1 in 12 there was sparking 
at the commutators and the armatures got very hot. liable 
drivers were a necessity, and, on the whole, he did not consider 
that the system was yet out of the experimental stage. Other 
speakers expressed dislike of the “ one-man ” car, and thought 
that its adoption would not effect a saving in labour so great 
as the corresponding loss in traffic. 

In his reply, Mr. A. Raworth said it was impossible to 
reverse from the front of the car, and this was considered 
advantageous. Regenerative motors were about 8 per cent. 
heavier than series motors. 


It was then proposed, seconded and carried, that the next 
meeting of the Association be held at Bristol in April, 1905, 
and after a vote of thanks had been accorded to the Mayor 
and Corporation of Wakefield and to the chairman, Mr. Н. 
England, the meeting concluded. 


NOTES ON PERMANENT WAY FOR TRAMWAYS. 


The following is an abstract of the discussion which followed 
Mr. A. N. Connett’s Paper on the above subject read before 
the Tramways and Light Railways Association at the Society 
of Arts on Thursday, November 3rd. The Paper itself was 
published in our last issue, p. 89 :— 


The PRESIDENT (Mr. Alfred Baker) congratulated Mr. Connett on his 
excellent Paper, but regretted that the author had said nothing about 
corrugation of rails. On the old horse tramways the corrugation of rails 
was unknown, but on some of the modern electric systems it was often 
these corrugations which determined the life of the rails rather than 
failure at the joints. ` 

Мг. R. J. HOWLEY joined in with Mr. Connett in his praise of 
standardised rails, but he thought it a pity that the Standards Committee 
had decided upon rail standards in which the width at the top varied 
with different sizes of rails. This would mean that different wheels with 
different flanges would have to be used in conjunction with the various 
sizes of rails. He was of the opinion that & standard width of 2in. should 
be adopted. He was in favour of inspecting the joints periodically, as 
recommended by Mr. Connett. In a certain system he had the joints 
inspected after six months’ service, and had found that the nuts were so 
loose that it required from half to one turn to tighten them. The cost of 
this inspeotion worked out at about 28. 6d. per joint. He emphasised the 
importance of attending to a loose joint at once. Joint-boxes had the 
disadvantage of accumulating water. He regretted that Mr. Connett had 
not referred to the construction of the permanent way in outlying 
districts, as this was of some importance. | 

Мг. G. CONATY favoured the laying of the rails on wood: longitudinal 
sleepers could be used with advantage for this purpose. It was impos- 
sible to hold down the rails at every point by means of anchors. He 
agreed with Mr. Howley that a uniform tread for all the sizes of standard 
rails would be desirable. A continuous rail, he thought, might lead to 
distortions of the track, and he was not, for this reason, in favour of such 
a rail. On the other hand, a fish plate, with half-a-dozen bolts was the 
best we had. Tramway trucks with rigid wheel bases caused much wear 
and tear at the curves, owing to the axles not being able to take up a 
radial position with regard to the curve through which the car was pass- 
ing. In order to reduce the wear and tear as much as possible the wheel 
base had to be kept comparatively short, but this in its turn conduced to 
pitching and to a jerky motion of the car when rounding curves. To 
avoid these disadvantages he had designed a truck, the two axles of which 
had a certain amount of play, so that they could take up a radial position 
with regard to the curve. The wheel base of this truck was 8ft. 6in., and 
Each axle might be 
regarded as a bogie in itself.* The speaker was not in favour of wood 
paving. In one instance he had observed that the soft wood paving of а 
certain ыйла DA risen in some places to as much as 14ір. within 
three months. ard wood, however, was better in this respect. 


* Some further particulars of this truck and an illustration of it are 


‘published on p. 132 of this issue. A note ona tramway truck constructed 


on a similar principle by a Continental firm will be found in The Elec- 
trician, Vol. LIIL, p. 419.—Ed. E. RU wh rg 
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Mr. MILLER agreed with the other speakers regarding the question of 
standard rails, and he was of opinion that the heavier sizes of rail ought 
to be the same in tread as the lighter rails, but deeper. If we came back 
to splice-bar joints, after having looked for years for a substitute, we were 
retrograde. He had seen the thermic process of welding 40 years ago in 
Essen, and he thought the continuous rail a decided advantage. It was 
preferable to lay the concrete foundation first, and to pack up the rails 
afterwards. 

Mr. McGREGOR said that a Qin. rail was а good rail all round, and 
especially so with regard to paving. He favoured the continuous rail. 

Mr. BROWN confirmed Mr. Connett's observations that two bogie cars 
require more power than single truck cars. He drew attention to the 
necessity of taking centrifugal forces into account when dealing with the 
problem of curves. Manganese rails were remarkable in that the ca: 
wheels did not cut into them. 

Mr. H. M. SAYERS described & Continental permanent way which he 
had recently had the opportunity of inspecting. No concrete was used, 
but the rails were supported on sleepers, which were laid on a bed of 
broken stone. The rails weighed from 95lb. to 1001Ь. per yard, and the 
joints, which were cast welded, gave every satisfaction. No trouble was 
experienced from expansion and no corrugation phenomena were 
observed. Mr. Sayers thought that the corrugations might be explained 
by the stiff anchor points ; between these points the rail was flexible to a 
certain amount, but the anchor points themselves must be considered rigid. 

Mr. A. N.CONNETT, in reply, confessed that he could not explain the 
corrugations, but as he did not consider this phenomenon serious, he did 
not trouble himself much about it. With regard to the question of 
standard rails, he thought that—wherever different sizes of rails were 
employed on one and the same system—the difficulty introduced by the 
different widths of treads might be overcome by adapting the wheel 
flanges to the smallest size of rail used. He agreed with some of the 
speakers that deep rails give good results and are conducive to good joints. 


LARGE INDUCTION MOTORS AT ST. LOUIS. 


By reason of the exceptional size of the operating motors, the 
centrifugal pumping plant that supplies water to the cascades in 
the St. Louis exhibition grounds may be classed as one of the most 
interesting of the many exhibits to which electricity is allied. 


ONE or Turer 2,000 н.р. WESTINGHOUSE INDUCTION Morons IN CascavEs 
PuxPING PLANT, FESTIVAL HALL, St. Louvis EXHIBITION. 


Three Worthington centrifugal pumps are installed und each of 
these is directly coupled to a 2,000 н.р. Westinghouse induction 
motor supplied with three phase current at a pressure of 6,000 volts 
and a frequency of 25 ~ per second. These motors run at a speed 
of 365 revs. per min. and it is said that they are the largest in the 
world. The frame of each is composed of a circular iron casing 
surrounding a core made up of overlapping punchings of soft steel 
laid so as to break joints. The core is slotted to receive the windin 
which is composed of copper strip threaded through partially losci 
slots and retained in place by the overhanging tips of the teeth. 

A laminated core mounted upon a cast-iron spider, into which 
the punchings are dove-tailed, constitutes the rotor. The windings 
are made up of coils of copper strip arranged for three phase work- 
ing and connected through collector rings of the spider type to grid 
resistances, operated by a hand controller of 54 stops. Each motor 
is provided with its own switchboard placed in the pumping station, 
the controlling and measuring equipment consisting of ammeters and 


voltmeters of the Westinghouse type F pattern, and automatic type 
D circuit breakers, the latter being interlocked with the motor 
starters in such a manner that it is impossible to close thein unless 
all the resistance is in circuit. A current of 85 amperes is required 
for starting, and at no time between start and full speed does the 
current exceed that required for normal working. They are entirely 
self contained, the bearings being supported by end brackets bolted 
to the frames, and connection to ih: pumps is made by flexible 
couplings. Each pump is capable of delivering between 85,000 and 
40,000 gallons of water per minute, an amount that has been found 
amply sufficient for the operation of the cascades. Current is 
supplied by the 14,000 н.р. service plant installed by the Westing- 
house Co. in the Machinery Hall. 


A NEW “ DIMMER” FOR THEATRE WORK. 


We had an opportunity of inspecting а new type of dimmer 
at Messrs. J. Defries & Sons’ works on Tuesday. It has recently 
been the custom to employ liquid resistances in place of wires for 
varying the brilliancy of electric lamps used in stage lighting, and 
although such resistances are fairly satisfactory they obviously 
possess certain disadvantages. Electrical and mecbanical gear used 
in a theatre is subjected to rather rough treatment and is given very 
little attention indeed ; naturally, therefore, a device which employs 
a liquid is not so useful as one that does not. Moreover, liquid 
“ dimmers" are usually situated in a small room away from the 
switchboard, whereas metallic dimmers may be placed-—if there 
be room—-quite close to the board itself. On the other hand, some 
of the existing metallic dimmers are so badly designed as to get 
exceedingly hot, and for this reason they are not viewed with favour 


New DIMMER АВ ERECTED. 


by the public authoritics exercising control over the management of 
theatres. Some of them also do not enable the operator to lower 
or raise the lights except by a series of unpleasant jerks, entirely 
absent with the liquid dimmer. 

It is claimed that the apparatus shown by Messrs. Defries & Co. 
combines the advantages of both metallic and liquid dimmers, and 
at the same time possesses none of their disadvantages. 

The novelty lies in the fact that the resistances, which hitherto 
have been made in a large number of pieces connected together 
by separate joints and sometimes embedded in enamel, are con- 
structed out of a single jointless ribbon of metal wound into as 
many coils as the number of graduations of brilliancy that are 
required (in the present case 50). Every turn of these coils is insu- 
lated with flake mica, and the whole series of them is arranged 
between mica discs, which are encased between pressed steel plates 
by means of a single jointless band. The ribbon, which is in some 
cases as much as 508. long, is continuously tapered from end to 


182 


THE ELECTRICIAN, NOVEMBER 11, 1904. 


end, and varies the light by quite imperceptible graduations. An 
absence of joints, enamel, &c , enables the apparatus to stand its 
load, however suddenly the need for an abrupt change of illumina. 
tion may occur. This avoids not merely the risk of interruption 
to the performance, but also of fire, and it is a curious circumstance 
that of the entire equipment of the ill-fated Iroquois Theatre, 
Chicago, the only parts that remained uninjured were the Wirt 
dimmers, which are now operating in the new theatre. 

This type of apparatus will be put in at Maskelyne and Cook's 
new theatre, and the installation will comprise 27 dimmers for the 
control of the fixed lights, in addition to others for regulating the 
movable arc lamps. 


A FLEXIBLE WHEEL BASE TRUCK. 


Mr. G. Conaty, of Birmingham, sent us at our request some par- 


A SCIENTIFIC INVESTIGATION INTO THE 
POSSIBILITIES OF GAS TURBINES.* 


BY R. M. NEILSON. 
(Concluded from page 106.) 


Cycle II. could be modified in the same way as cycle I. was 
modified by combining steam with the gas. A case of this nature 
has not been worked out, but case 1 of cycle II. could probably be 
modified in this way. Case 2 of cycle II. could not be so treated on 
account of the high ratio of negative work to gross work that would 


occur. One might try to improve on all these cycles, by extending 
the adiabatic expansion line of the gas below atmosphere, instead of 
stopping it at atmospheric pressure. 
sary to compress the fluid back 

if this compression is isotherm 
adiabatic, there will be an increase in efficiency. Carnot’s cycle is, 


It would, of course, be neces- 
ain to atmospheric pressure; but, 
or between the isothermal and 


ticulars of the flexible wheel base truck referred to by him in the | in fact, being approached in the lower part of the diagram. 


discussion on Mr. A. N. Connett’s Paper, reported on another page. 
The flexibility of the axles is obtained by employing radial axle 
boxes, as shown in Fig. 1. 


Figs. 15 and 16 are respectively pressure-volume and entropy. 


temperature diagrams of cycle I., case 8, modified by continuing the 
With such an arrangement longer wheel ; adiabatic expansion to a pressure of 2lb. per square inch abs. 


bases may be employed than is generally the case, without affecting | The scale for volumes in Fig 15 has for convenience been made 


the ease with which the cars run over curves. 


A longer wheel base, half of that of the other diagrams. Kö represents the addition to 


too, reduces the pitching of the car and also minimises the jerks ' the adiabatic line of expansion, and bc represents isothermal com- 
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PLAN AND ELEVATION or Lycett AND Conaty’s FLEXIBLE WHEEL Bass Truck. 


which cars are often subjected to when passing over sharp curves. 
We are informed that a truck with a wheel base of 8ft. 6in. has 
been running on the Birmingham lines in ordinary traffic, doing 
130 miles per day for some months past, and that it has safely been 
run round curves of 85ft. radius at from 10to 12 miles an hour. By 
means of an endless chain arrangement, indicated in the drawing, 
an equal pressure is exerted on all the eight brake blocks. Com- 
parative consumption tests between the flexible truck and the rigid 
truck were carried out recently, the course covered by the cars being 
from Selly Oak to Birmingham and back, a total distance of 6 miles 
9 furlongs. Car No. 240, with a rigid truck, is stated to have con- 
sumed 0°754 units per car-mile, while cars Nos. 227 and 161 fitted 
with flexible trucks are suid to have consumed 0°664 and 0°638 units 
per car- nile respectively. The first cost of these new trucks is 
somewhat greater than that of an ordinary four-wheel truck, but it 
is less than that of a pair of bogies. We understand that over 110 
trucks are now running or on order. 


— ͤ3ꝛͤ aea 


Tramways and Light Railways Association. — On Thursday, 
December Ist, Mr. Stephen Sellon will read a Paper on 
Running Powers,” and in January (date not yet fixed) Mr. 
H. M. Sayers will read a Paper on “Overhead Equipment.” 


pression of the gas from Ab. abs. at b to 15ʃb. abs. atc. There 
should be no difficulty in a turbine in extending the expansion from 
К to b. There may be difficulty, however, in getting isothermal 
compression from 6 to atmospheric pressure at с. As the volume 
at b is 14 times the initial volume, it will be desirable to get the 
fluid discharged as quickly as possible. A rotary compressor will prob- 
ably be best for this purpose. A compression sufficiently near to the 
isothermal and sufficiently remote from the adiabatic to appreciably 
raise the efficiency should be obtainable. The temperature at b ìs 
270°C. (543° abs. C.), and if the compression is isothermal, this will 
of course be the temperature all along the line bc. The gases could 
be passed through or around water-cooled tubes to keep down the 
temperature during compression. With the gas at a temperature 
of 548° abs. C. it would not do to spray water into it, unless sufti- 
cient water were sprayed to cool the gas below the boiling point 
of the water, which is 826^ abs. C. atthis pressure. If compression 
takes place along the isothermal line bc, a net amount of work will 
be gained, represented by the area Kbc. "The gas will be discharged 
into the atmosphere at c, the volume at discharge being 1:874 of the 
original volume (at A). Even if the compression is not isothermal 
an amount of work may be gained which will wipe out the extra 
losses in the machine, provide for pumping out the cooling water, 
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In Fig. 16 the heat absorbed by the fluid is represented by the 
area aGHk, the heat rejected by the area aÀchk, and the heat 
converted into work by the area AdH be. As the heat absorbed 
remains unchanged, while the heat converted into work is increased 
by the area Kbc, E is of course increased. 


E Area AGHbe 


— — — — — 
TERRE в 


This enlarging of the di of course affects the ratio of 
negative work to gross work. Referring to Fig. 15 gross work 
= area zZHKebc; negative work = area zZGA + area Keb; net work 
= area АС Нёс. 

If this continuation of the adiabatic expansion below atmospheric 
pressure is not found to be advisable to the extent that has just been 
described, it may be found advisable to a less extent. If it is found 
advisable in any case, it is more likely to be so in & case in which 
the high pressure of the 8 after combustion is reduced to a low 
pressure in divergent nozzles, before the gas is allowed into the 
turbine casing, than in & case in which the whole fall of pressure 
takes place in the turbine casing. In the former case very high 
vane speeds are necessary, and the friction between the rotatiny 


Fio. 15. —PnaasscnR.VoLU MR DIAGRAM. 
(The horizontal scale is half that of the other diagrams.) 


Volume 


m and the fluid in the casing is an extremely important matter. 
e reduction of the pressure within the turbine casing from atmo. 
spheric pressure (or abore that) to one-quarter or one-eighth of that 
amount may, therefore, very much reduce the frictional losses. It 
is true that the rotary pump, if such is employed for completing 
the cycle, has to deliver at atmospheric pressure, but the rotating 
parte of the pump can revolve at a much lower speed, and the fric- 
tion, therefore, be of much less consequence. With such high- 
turbines there is another question to be considered. It has been 
stated in discussing cases 3a and 4a of cycle I. and 14 and 2a of 
, cycle II. that the velocity of the gases 1 the divergent 
nozzles would be over 4,000ft. per second. It is supposed by some 
that there is a maximum 
limit to the velocity of a gas Be ary 
leaving a divergent nozzle 
and escaping into a given 
medium which is at a given 
ressure, &c., and that this Fro. 
imiting velocity is depen- 
dent on the pressure in the 
medium into which the noz- 
zle discharges, and is less 
when the pressure in this 
medium is greater, and vice 
versa. The author does not 
express any opinion himself 
on this int, but if it 
should be found that the re- 
duction of the pressure in-; t 
side a turbine casing 
atmospheric pressure enables 
us to convert the heat energy 
of our into kinetic ener 
more effectively, this will 
& further argument in favour 
of so reducing the pressure. & 

Cycle IV, — The fourth 
cycle which will be considered in this Paper is one in which a 
high ideal efficiency can be obtained with & low compression, 
and without having an abnormally high ratio of negative work to 
gross work. 

Figs. 17 and 18 are, respectively, pressure-volume and entropy- 
temperature diagrams for an engine working on this cycle. In 
explaining the cycle it is best to start at Е. At this point the 
temperature of the fluid is 1,592?C. (1,865? abs. C.), and the pres- 
sure is 80lb. abs. Let the fluid be heated by combustion at constant 
pressure along the line E'C' till the temperature reaches 2,000°C. 
(2,278° abs. C.). Now let the gas expand adiabatically from С to 
D till the pressure is atmospheric. The temperature will then be 
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1,592^C. (1,865° abe. C.). Now let the gas pass through a regene- 
rating chamber and be cooled at & constant pressure from D to F 
till the temperature is 80°С. (858° abs. C.). The gas escapes at F 
into atmosphere, and thereafter cools at constant pressure to 17°C. 
(290? abs. С.) at A. A new charge is taken at A and compressed 
adiabatically to B' where the pressure is 80lb. abs. and the tem- 
perature 80°C. (353^ abs. C.). The fluid is now passed through the 
regenerating chamber, and is heated at constant pressure along the 
line BE,, taking back the heat given up by the last charge. — This 
will raise its temperature to 1,592°C, (1,865° abs. С.) and place the 
fluid in the condition it was at the start. 

Referring to Fig. 17, the gross work is represented by the area 
'G'CD', the negative work by the area g'G'D'A, and the net work 
y the area AB'CD.. 

neg. work area g BA 0. 16 (9.1558). 
gross work area g GC D' are 

The heat absorbed by the fluid (other than that obtained in the 

regenerator which was given up by a previous charge) is repre- 
sented in Fig. 18 by the area eE'C'd. The heat rejected (other 
than that given to the regenerator) is represented by the area 
aAF'f. Тһе heat converted into work is represented by the diffe- 
ence of these two areas. We have 
area ABCD 
Е area eE/'C'd ds 

The ideal efficiency is high, but the highest actual efficiency 

which could practically be obtained would be very much below this. 
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Besides the losses in the motor proper and in the pump, there would 
be a very great loss in the regenerator. It would not be practicable 
to reduce the temperature of the exhausting ques in the regenerator 
to 80°C., or to raise the temperature of the fresh gases in the 
regenerator to 1,592°C. If the losses in the regenerator and in the 
passages leading to it and from it amounted to 50 per cent. of 
the heat which is ideally given to or taken from the regenerator, 
these losses would have in be made up by extra heat given to the 
fluid by combustion, and the efficiency would fall to 0:8. This does 
not t&ke into account the losses in the motor proper and in the 

ump. The heat losses in the motor would probably be very great. 
This cycle may, however, when used with turbines give results 
sufficiently good to justify its use. It certainly seems to promise 
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Fio. 18.—Cycrx IV. 
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better results with turbines than with reciprocating engines on 
account of the lower frictional losses that might be expected with 
turbines. 

The cycle has the disadvantage that gas at a very high tempera- 
ture has to be conveyed from the regenerator to the turbine. This 
practically forces us to have the turbine quite close to the regenera- 
tor. It would seem to be necessary to build the regenerator of 
brickwork, and to build the turbine into this brickwork. The several 
cases can be compared in the table p. 184. It will be seen that high 
ideal efficiency is, as а rule, accompanied by а high ratio of negative 
work to gross work. Cycle IV. is, however, ап exception to the rule. 
It might be possible to use the exhaust gases from a turbine working 
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Table Comparing the Several Cycles and Cases. 
Compression. | T Max. i ideal | Ratio of 
-= — —— -———- ах. ' press. | | 
Cycle. Case. Press. lbs. temp. lbs. per eff. nes work 
| | E per sq. in. | abs. C. | aq, in. ciency. to gross 
| abs. C. | 20 aba: | (E) | work. 
I. 1 | 389-0 42 | 93 42 025, 040 
IL 2 | 3890 42 | 92,273 42 0:25 0:17 
І 3 & 34 60825 300 2,273 300 | 058 ' 030 
I. 4 & 4 909-0 818 2,273 818 . 0-68 , 0-40 
П. 1 & 14 5000 10 2, 273 459 | 055 0-23 
П. 2 & 2 7500 417 | 2,273 1,265 | 0-68 0:38 
III. 2 682-5 300 | 2,273 300 , 0:33 0:41 
IV. | 3530 30 2.273 30 | 0 0-16 


according to cycle I., cases 1 and 8, or cycle II., case 1, to heat the 
fluid after compression and so to save fuel. Consider Fig. 4. The 
heat supplied to the fluid is represented by the area aBCd, Part of 
this heat might be obtained from the hot exhaust gases and the 
efficiency of the cycle thus raised, as will be clear from the descrip- 
tion just given of cycle IV. With cycle L, cases 1 and 8, and 
cycle II., case 1, there should be no necessity to use a regenerator 
of brick or such like refractory material. The exhaust gases could 
be passed through tubes and the fresh air passed over the outside 
surfaces of the tubes, or some equivalent construction employed. 
Many other cycles or modifications of cycles might have been 
investigated ; but the author has considered it inadvisable to burden 
the Paper with them. As regards the Carnot cycle, an engine 
working on this cycle would have the same value for E as one 
working on cycle I. for the same values of ¢ and ¢.; and, if the 
isothermal expansion were carried far enough, it would (under ideal 
conditions) do the same work per cycle for the same amount of 
fluid, and have the same ratio of negative work to gross work. 
The maximum volume of the fluid would, however, be very much 
greater, and although this is not such a serious matter with a turbine 
as with a reciprocating engine, it is, nevertheless, not a condition to 
be accepted without due recompense. — 

If an engine working on cycle I. has TI = te, then an engine 
working on the Carnot cycle with the same values of f and t. would 
require, in order to do the same work, to commence its adiabatic 
expansion at the point where the engine working on cycle I. leaves 
off. If p and P, on the cycle I. engine are atmospheric pressure, 
then on the Carnot cycle engine the whole of the adiabatic expan- 
sion would take place below atmospheric pressure. It is interesting 
to compare the Carnot cycle with other cycles, but it hardly seems 
useful in the present investigation to devote any more space to this. 
. The power of a gas turbine could be effectively varied with an 
insignificant variation of speed by cutting out one or more of the 
nozzles or admission ports which admit the fluid to the turbine 
buckets or first set of buckets when several are employed in series, 
the fluid being passed through the acting ports or nozzles at a 
uniform pressure and with a uniform velocity. It is hoped by the 
author that this comparison of the several cycles treated on will be 
of some use in showing what may be expected from any of these, 
and which will be best, suited for a motor which is required to work 
under given conditions and which it is important should have given 
characteristics. One cannot, however, compare the several cycles 
and estimate the actual efficiencies, &c., which one could expect to 
obtain in practice in anything like so satisfactory a manner as could 
be desired, without having more information obtained by experi- 
ment on the following three points :—(1) Losses in pneumatic com- 
pression to high pressures: (a) with reciprocating compressors, 
(b) with rotary compressors, (c) with a combination of reciprocating 
and rotary compressors. (2) Expansion of hot gases in divergent 
nozzles. (8) Radiation losses and transference of heat from gases 
to metals at high temperatures. 


The following is an abstract of the discussion which took place in 
connection with the Paper :— 


Mr. HENRY DAVEY, after congratulating Mr. Neilson on his able 
Paper, described some experiments he had undertaken with the object of 
supplying a prime mover with a mixture of steam and products of com. 
bustion. To this end he had employed a water-jacketed cylinder, into 
which -he pumped a mixture of air and gas, which was subsequently 
ignited The water inthe jackets gave off steam which, together with 
the products of explosion, passed on to the engine. If something went 
wrong, however, with the pumps or the ignition, violent explosions might 
ensue. This wasa weak point of the system, which otherwise seemed to 
be a good one. 

Prof. F. W. BURSTALL thought the author too optimistic with regard to 
шше They might at some future date become a commercial success, 

ut that was a long way off. The great difficulty which confronted the 
designer of gas turbines consisted in the necessity of a pump for com- 
pressing the explosive mixture. Not many data were available as to the 
efficiency of rotary pumps, but he thought that at present their efficiency 
was ork some 40 per cent. A gas turbine of the Parsons type would be 
impossible because of the huge cooling surface offered to the gas, which 


cooled much more readily than steam. The chances were best, he 
thought, fora gas turbine in which the gas was first expanded in a diver- 
gent nozzle before acting on the turbine wheel. Unfortunately, the 
efficiency of this type of engine was small. | 

Mr. JAMES ATKINSON drew attention to the fact that very high 
temperatures in turbines were out of the question because oxidation set 
in at 752°F. | 

Mr. H. M. MARTIN mentioned that an air compressor, consisting of a 
turbine running backwards, had shown an efficiency of 61 per cent. 

Prof. ROBERT SMITH agreed with one of the previous speakers in 
that oxidation was a very serious matter in turbines working with a fluid 
at high temperatures. He directed the attention of students to the 
valuable pioneer work done by Prof. Stodola, as described in his book 
„Die Dampfturbinen.“ Gas turbines for motor cars would be of little 
practicability, as it was next to impossible to carry an adequate supply of 
gas on the car. 

Mr. NEILSON having replied briefly, the meeting adjourned. 


THE THEORY OF WIRELESS TELEGRAPHY.i 


BY DR. JOHN STONE STONE. 


The theory of modern wireless telegraphy may be treated in at 
least two widely different ways depending upon whether it be the 
object to produce & simple mental picture of the phenomena in- 
volved, or whether it be the object to lay the foundations for engi- 
neering calculations and quantitative research. The first mode of 
treatment leads to what may be termed the popular theory, and 
the latter to what may be termed the working or ы 
theory. In this Paper only that form of wireless telegraphy shal 
be considered in which electrical vibrations are set up in electrical 
oscillators whose axes are normal to the earth’s surface, and which 
are connected to the earth’s surface at their lower extremities. 

Popular Theory.—If the equations for the moving field produced 
by Dr. Hertz's dumb-bell oscillator be examined, they will be found to 
show that, in the equatorial plane of the oscillator, the potential is every- 
where zero, that there is no component of magnetic force normal to 
that plane, and that there is no component of electric force parallel 
to that plane. From this it would follow that if a perfectly con- 
ducting sheet, which is initially at zero potential, be passed through 
the equatorial plane of the oscillator, no currents will be induced in 
it by the field of the oscillator. In other words, the presence of the 
conducting sheet should not distort or otherwise affect the field of 
force produced by the oscillator. 

On each surface of the conducting sheet will exist currents which, 
in their reaction upon the electric and magnetic field on the corres- 
ponding side of the sheet, will be the exact equivalent and take the 
place of the field of force on the other side of the sheet. "These 
currents will extend radially from the point of intersection of the 
axis of the oscillator with the conducting sheet, and at any point in 
the sheet will be equal in amplitude, but opposite in direction or 
phase on the two surfaces of the sheet. For a radial distance 
measured along the sheet from the point or intersection with the 
axis of the oscillator, approximately equal to one-quarter of the 
length of the wave radiated by the oscillator, there will be a gradually 
diminishing difference in phase between the currents on the sheet 
and the electric force at the corresponding surface of the sheet, the 
result of which will be that within this radius the energy of the 
eurrents will travel out from and a portion of it back to the oscil- 
lator in the time of each oscillation, whereas for points beyond this 
radius the energy will all flow away from the oscillator, never to 
return to it, provided only the conducting sheet be infinitely extended 
in all directions. 

Since the infinitely conducting sheet is & complete barrier between 
the two regions it separates, i& is easy to see that each half of the 
Hertz oscilator, with its appropriate infinitely conducting and 
infinitely extensive surface, is a complete oscillating system entirely 
independent of anything which may take place on the other side 
of the conducting sheet, and that the field of force at or above the 
conducting sheet is the same as that which would be found at or 
above the equatorial plane of the complete Hertz oscillator were the 
conducting sheet absent. These considerations lead to a ey simple 
and popular theory or means of explaining the manner in which the 
electromagnetic waves of wircless telegraphy are developed and 
propagated. К 

This theory regards the vertical transmitting oscillator of wireless 
telegraphy as one-half of a Hertz oscillator normal to the earth's 
surface, which must be regarded as practically infinitely conductive 
in the immediate neighbourhood of the oscillator, or for about а 
quarter of a wave-length from the point at which the oscillator 1s 
connected to the surface of thecarth. By this theory, therefore, the 


* See The Electrician, Vol. LIII., p. 993. 

t Paper read before Section G of the St. Louis International Electrical 
Congress. 

tAndré Blondel, Association Francais pour l'Advancement des Sciences, 
Congress of Nantes, 1898. 
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waves of wireless telegraphy are developed in exactly the same 
manner as if the vertical oscillator and its electrical image below 
the surface of the earth together formed the real oscillator of which 
the surface of the earth is the equatorial plane. A graphical repre- 
sentation of this theory is given in Figs. 1 and 2, 

This theory, which dor convenience may be termed the electrical 
nere theory, bears a close resemblance to that mode of E а 
single wire or grounded telegraph or telephone circuit as one-half of 
& two-wire or metallic circuit which was first suggested by Mr. Oliver 
Heaviside.* He conceives a metallic circuit such as that shown in 
Fig. 8, cut in half longitudinally by an infinitely conducting plane 
at zero potential, as shown in Fig 4. Since the points on the metalllic 
circuit cut by the plane ould normally be at zero potential, no 
change in the distribution of currents results from the connection 
with the infinitely conductive plane. A little consideration will also 
show that the electrostatic capacity and inductance of the circuit 
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Fic. 1 —Graphical Representation of the Electrical Image Theory of 
Wireless Telegraphy. 


will, moreover, remain unchanged. The surface of the earth is not 
infinitely conductive, however, and therefore neither the assump- 
tions made in the electrical image theory of the transmitting кей 
lator of wireless telegraphy or the electrical image theory of the 
unded telephone line are completely justified, though the con- 
itions of the theory may be more nearly approximated in the case 
of wireless telegraphy, as will become apparent later. 

Before proceeding to a consideration of a more comprehensive 
theory, some of the more obvious conclusions to be drawn from 
this theory may well be stated. These are :— 

1. The waves which emanate from the vertical oscillator are 
horizontally polarised electromagnetic waves. 

2. The energy of these waves will diminish as the square of the 
аво from the oscillator if the surface of the carth be assumed 
to at. 
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8. The energy of the waves is greatest at the carth’s surface, and 
diminishes gradually as the point of observation is raised above tlie 
earth's surface. 

4. The waves do not induce currents in the earth's surface, except 
when the surface deviates from the equatorial plane of the system 
formed by the vertical oscillator and its electrical image. 

5. At points where the earth's surface is at an angle to the 
equatorial plane of the system formed by the oscillator and its elec- 
trical image, the currents which will be induced in the earth's 
surface tend to bend the wave-front at the earth’s surface into a 
position normal to that surface. 

6. In consequence of the tendency of the wave-front at the earth's 
surface to maintain itself normal to that surface, the waves will not 
necessarily travel in straight lines, but will tend to follow the earth's 
surface, whatever be its contour. 


* “ Heaviside's Electrical Papers," Vol. IL, p. 326. 


7. Owing to the fact that when the waves moet irregularities in 
the earth's surface currents are developed in that surface which 
dissipate a portion of the energy of the waves, the energy of the 
waves will in general be better conserved when the transmission 
takes place over the surface of the sea than when it takes place 
over land, and more particularly when the land is mountainous or 
heavily wooded. 

The first four consequences of the electrical image theory, above 
cited, follow directly from the ordinary theory of the Hertz oscil- 
lator, while the sixth and seventh consequences, cited above, are 
self-explanatory. It, therefore, remains to consider the fifth conse- 
quence. For this purpose it will be sufficient to consider what 
happens to the wave front when a plane polarised electromagnetic 
wave falls upon a conducting surface inclined at a definite angle to 
the plane of the electric force and at a definite angle to the plane of 
the magnetic force. Under those conditions, only that component 
of the electric force which is parallel to the conducting surface is 
effective in producing a current in the surface, and the energy of 
this component of the electric force is, therefore, dissipated or 
redistributed, partly in the form of heat in the surface, and partly 
in a reflected wave which travels off in a direction normal to the 
surface. The remainder of the electric force of the primary wave at 
the conducting surface is, therefore, normal to that surface. 

That component of the magnetic field at the conducting surface 
which is normal to that surface likewise tends to develop a current 
in the surface, and its energy is likewise redistributed in the form 


Ето. 8.—Graphical Representation of Grounded Metallic Circuit. 


of heat and in the production of a reflected wave. The remaining 
magnetic force of the primary wave at the conducting surface is 
therefore parallel to that surface. The direction of motion of the 
primary wave must be normal both to the magnetic force and to 
the electric force, and will, therefore, be parallel to the conducting 
surface. It follows, therefore, that the electromagnetic waves of 
wireless telegraphy emanating from a vertical oscillator grounded at 
its lower extremity will pass over and around hills and other irregu- 
larities in the surface of the earth, and that they will also follow the 
general curvature of the earth. 

The electrical image theory lends itself to the explanation of most 
of the phenomena of wireless telegraphy in a gross and qualitive 
way, for it is not in general a very difficult task to make the surface 
of the earth in the immediate neighbourhood of the oscillator highly 
conductive, and at greater distances from the oscillator the current 
density in the surface of the earth is so slight that the conductivity 
need be but slight in order to guide the waves without great loss of 
energy. This theory is, however, ill-adapted to give quantitative 
results, and particularly the class of quantitative results 1inoat 
desired by the wireless telegraph engineer, for hc is as much, if not 
more, interested in the currents and potential in the vertical oscil. 
lator as ho is in the field surrounding the oscillator. Moreover, the 
vertical oscillators best adapted for wireless telegraph purposes are 


Ето. 4.— Metallic Circuit Cut in Half Longitudinally by an Infinitely 
Conducting Plane. 


quite different from the Hertz dumb-bell oscillator, and the field 
produced by the electrical oscillations of a system formed of one of 
these oscillators and its electrical image would in many instances 
be difficult to predetermine. | 

Some roughly quantitative results which may be predicted by 
this theory are: The rate of radiationis, caeteris paribus, propor- 
tional to the square of the length of the oscillator, the square of the 
quantity of electricity set in motion in the oscillator and the fourth 
power of the frequency of the oscillations. If we assume that the 
receiving vertical oscillator is exactly similar to the transmitting 
oscillator, and is as good an absorber as it is a radiator, then the 
energy received should be directly proportional to the fourth power 
of the lengths of the oscillators and inversely proportional to the 
square of the distance separating them, and we should therefore 
expect that with a receiver of a given sensitiveness—i.c., requiring 
& given amount of energy to operate it—the distance to which 
transmission eould be carried on between these two stations would, 
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caeteris paribus, be proportional to the square of the lengths of the 
oscillators at the two stations.* 


Working Theory.— When the effects of radiation may be 
neglected, it is in general not excessively difficult to predetermine 
the electrical vibrations in simple electrical systems. The problem 
is then much the same as that of determining the mechanical 
vibration of mechanical systems, and the modes of attacking such 
problems have been exhaustively treated and are to be found collected 
in ** The Theory of Sound," by Lord Rayleigh, and in Electrical 
Papers and ** Electromagnetic Theory,“ by Mr. Oliver Heaviside. 
In wireless telegraphy, however, the damping of the vibrations in 
the vertical oscillator is almost wholly due to the radiation of energy 
from the oscillator and the effect of this radiation can not be 
neglected whether the oscillator considered be a transmitting or & 
receiving oscillator. It is often possible, however, to use the same 
mathematical methods in treating those cases which involve radia- 
tion as are applicable in the study of cases with no radiation, and 
in order to illustrate this point a very simple system may first be 
considered. 

Let а source of E.M.F. be connected in a straight uniform wire 
at a point distant a from the end of the wire, which end shall be 
assumed to be insulated, and let the wire extend to infinity on the 
other side of the source. Such a system is illustrated diagramatic- 
ally in Fig. 5. In order to exclude the possibility of radiation from 
this wire, it may be assumed to lie in the axis of & perfectly con- 
ducting cylindrical shell. 'The conductor will then have uniformly 
distributed resistance, inductance, leakage and permittance as in 
the case of a single wire cable. If now the E.M.F. of the source 
vary abruptly by changing from one constant value to another, two 
waves of potential and current will be developed in the wire. This, 
of course, means two waves of electric and magnetic force about 
the wire. One of these waves will travel off from the source to 
infinity along the wire, carrying with it a portion of the energy 
developed by the source, while the other wave travels from the 
source to the insulated terminal of the wire, is there reflected and 
returns along the wire past the source and on to infinity along the 
wire, taking with it the remainder of the energy developed by the 
source with the exception of that which has been converted into 
heat in the wire. 
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Fio. 5.— Graphical Representat.on of Working Theory of Wireless 
Telegraphy. 


The distance apart of the two waves as they travel off to infinity 
will be four times the distance from the source to the insulated end 
of the wire, or if the distance between the two waves' fronts be 
designated by A, then A=4a. It will be readily scen that the infinite 
wire to the right of the source shown in the system illustrated in 
Fig. 5, draws off the energy from the source and the rest of the 
system in much the same way as that in which the conducting 
surface of the earth is supposed to draw off the energy from the 
vertical oscillator in the clectrical image theory considered in Part 
I. of this Paper. The wire to the left of the source may therefore 
be likened to the vertical oscillator and the infinite wire to the right 
may be likened in its function to the infinite conducting plane of 
that theory. 

The operational solution of the problem just considered in the 
case of pure diffusion has been given by Mr. Heaviside| who 
also shows how such operational solutions may be readily con- 
verted into the ordinary algebraic form, both in the case in which 
the impressed E.M.F. varies as a simple harmonic function of 
the time, and in the case in which it abruptly changes from one 
constant value to another. Let the impressed E.M.F. be e. Let 
the resistance, inductance, leakage conductance and permittance per 
unit of length of the wire be respectively, К, L, К and S. Then if 
distances along the wire be measured from the insulated end of the 
wire and be designated by r, the potential for points to the right of 
the source will be: 
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and for points to the left of the source the potential will be 


r РР 2 
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Where q={(K+Sp)(R+Lp)} 


The corresponding currents are :— 


1 A/ K+ Sp -q(r-a) -a =) 
zz € 2550 = 
CSN erp j á 

* This relation between the lengths of the vertical oscillators and the 
distance to which transmission may be successfully carried has been 
empirically determined by Mr. Marconi, and is termed “ Marconi's law ” 
by Prof. Fleming. 

t Heaviside's ** Electromagnetic Theory," Vol. II , p. 69. 
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to the right, and 


l ,/K-4Sp, -4(-2) -ga+ 
to the left. 
At the source the current is 
1 /K+Sp - 20 
At the source, the potential on the right and left of the source is 
1 " 
Vol 2e — є 270) 
to the right, and 
1 Я 
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to the left. 
The resistance operator of the wire measured from the source to 
the right is 


Z = Vni = R+ Lp 
while the resistance operator measured to the left from thesourceis 
Z,— Yo JIT. 
C0 KTSp⁵I - 2 


If e be a simple harmonic function of the time and of frequency 
n / Ar, it is sufficient to substitute n i for p in the above expressions 
in order to algebraise them. 
In this case, therefore, 
7 „(з ‚ KL- RSM 
NOK Sint TI a Sn 
which shows that so far as the currents aud potential in the rest of 
the system are concerned, the infinite length of wire to the right of the 
source may be replaced by any device having dissipative resistance 
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and reactance А 
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such device being grounded as shown in Fig. 6. Another arrange- 
ment which is the exact equivalent of the systems shown in Figs. 5 
and 6, is shown in Fig. 7. 
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Fra. 6.— Modified Graphical Representation of Working Theory of 
Wireless Telegraphy. 


If the wire be of copper and the frequency of e be sufficiently 
55 a condition always present in the vertical oscillators of wire- 
ess telegraphy, Zi reduces to (L.S)! or by the relation У = 1 / Lud it 
further reduces to Lv where v is the velocity of light. Under these 
conditions, the device A of Figs. 6 and 7, which takes the place of 
the infinite wire to the right of the source in Fig. 5, becomes a 
simple resistance of value Lv. This resistance is such as com- 
pletely to absorb the energy of the waves which emanate directly 
from the source, and of those which are reflected from the 
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! 


Zero Po 


1 
Fic. 7.—Modified Graphical Representation of Working Theory of 
Wireless Telegraphy. 


insulated end of the wire to the left of the source. It corresponds 
exactly, therefore, in its reaction on the rest of the system, to the 
reaction produced by the infinite extension of the wire to the right 
of the source in drawing away the energy from the rest of the sys- 
tem. It may be likened to the reaction produced on the system by 
the complete radiation of its energy in each half period. 

To illustrate the application of the foregoing considerations to an 
oscillator of known form, they may be employed to determine the 
relation between the impressed force and current in the Hertz 
dumb-bell oscillator. | 

In the сазе of this oscillator the energy radiated per second 1s 
pn! Зе where ф is the maximum electrical moment of the oscillator 
expressed in absolute electrostatic units. The amplitude of the 
current is фп/2а in the same units, 2a being the length of the oscil- 
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lator, therefore the value of the resistance which must be conceived 
to be placed in the oscillator in order to simulate the effect of radia- 
tion from the oscillator is 8/8 a?n?/v in absolute electromagnetic 
units or 8a?n?'9 x 10!9 ohms, The oscillator may now be treated as 
if it were a circuit from which there is no radiation, but having resis- 


tance 2Ra + R' 2 2Ra + (83?n?/8v, inductance І’ = 4a (log. t^ — >) and 


perinittance & = 7/20°, where р is the radius of the wire connecting 
the two spheres of the oscillator and r is the common radius of the 
spheres. If, then, e, be the amplitude of the impressed simple 
harmonic force which maintains the oscillations of periodicity 
з=2т/Т and c, be the amplitude of the resulting current 


| C (En E S'n) ] ^ 
which suggests the more general expression 
em( 2Ra+Lip+ Bae a ay. 
Bp 3 v 


Where, as before, p stands for the operation of differentiation 
with respect to time, p-! for the inverse operation of integrationiwith 
respect to the time, and where R is the true dissipative resistance 

r unit of length of the wire connecting the spheres of the oscil- 

tor. It should be carefully noted, however, that the mathematical 
solutions so far obtained for the field of force about a Hertz oscil- 
lator are only applicable when the length of the oscillator is a small 
fraction of one-half of the length of the wave radiated by it into 
space. When this condition is fulfilled, the oscillator may be 
regarded as a straight current element of length 2a, the current at 
every point of which is @n/2a. The expressions for the field at great 
distances from the oscillator are then applicable, as are, therefore, 
also the expressions for the energv radiated. 

Since a straight linear oscillator is the equivalent of an infinite 
number of such current elements varying in lengths from zero to 
the full length of the oscillator, the ficld at a distance from such an 
oscillator may be determined as the vector sum of the fields pro- 
duced by the separate uniform current elements. By considering 
the straight linear oscillator as composed of a limited or finite 
number of uniform current elements the field at a distance from the 
oscillator and the energy radiated шау be determined to any desired 
degree of precision for any given or assumed distribution of current 
along the oscillator. The value of R, or what may bo termed tho 
resistance equivalent of the radiation, may then be determined and 
the relation of impressed E.M.F. to the currents and potentials 
along the oscillator may thereafter be treated as if there were no 
radiation from the oscillator, as in the case of the Hertz oscillator 
considered above. 

The exact predetermination of the distribution of current and 
potential in a linear oscillator consisting of a straight wire of length 
2a alone in space, or of a straight wire of length a normal to the 
earth's surface and connected to the earth at its lower extremity, 
presents grave difficulties which as yet havo not, as far as I am 
aware, been completely overcome. Fortunately, however, a great 
variety of cases in modern wireless telegraphy may be readily treated 
with sufficient precision for engineering purposes upon the assump- 
tion that the waves of potential and current travel along the con- 
ductor of the vertical oscillator with a constant velocity, v. The 
distribution of current and potential in a straight wire grounded at 
its lower extremity through a source of E.M.F., e, and through a 
system, A, whose resistance operator is Z, as illustrated in Fig. 6, 
may next be considered under the above-mentioned assumption. 
In this instance it will be convenient to regard distances as 
measured from the earthed terminal of the oscillator. 

The circuital equations for the wire are then 


(d V, dr)=LpC and — (С dr) =SpV, 
from which flow 
d? V (dr? V and «С Фу? CH. 
The most general solution of these equations is 
V — A cosh pr/v +B sinh pr v. 


C=: – 1 (В eosh P p A sinh 2». 
Lv v v 


At £204,020, .. В= -A tanh pale, 


At — z—0, V,=A and O= tanh Pa Vy C, Le cosh pajv. 


This is the resistance operator measured from the source in the 
direction of theinsulatedend of the wire, and shall be designated by Z. 
It follows that 


Coe ＋ Z4) A=eZ/(Zy+Z) and B= - eLv/(Z,4- 2), 
Ve oye cosh 55 — Lv sinh Pr) 
Co e, 100+ Z)(Lv cosh рее Z sinh pe v. 
In the simple harmonic regimen, pin and the hyperbolic 
functions are converted into the corresponding circular functions, 


| or 


The chief interest to the engineer lies in the function Z and Zo 
and more particularly in the former which becomes - Lv cot" ^ 
* 
E cot "а, We see that Z vanishes when n = тот where m is 
a 

any integer. This corresponds to the case of mA = 4d, where А is 
the length of the waves on the wire. For the fundamental or 

gravest mode of vibration of the oscillator, m —1 and X. 4a. 

It appears, therefore, that for oscillations graver than the funda. 
mental of the oscillator formed by the wire per se and its electrical 
image, the reactance Z is negative, or a capacity or permittance 
reactance, whereas, for periodicities higher than that of such 
fundamental the reactance of the oscillator becomes positive, or 
an inductance reactance. In other words, the reactanco of the 
wire measured at the source or driving point of the system may be 
the equivalent of a condenser of capacity. 


1 n j 
S'- tan ат! tan na, 
Lern v л v 
or of an inductance. 
„LWV n 1 n 
L'—" cot а=, cot 4, 
n v Sun t 


depending upon whether cot na;v is positive or negative respectively. 

Curve 1, Fig. 8, shows the variation of the reactance Z—i.e., the 
reactance of the wire a of Fig. 6 per яе for different periodicities n 
of the impressed force. 
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Fio. 8.— Values for Varying Periodicity. 


Curves 2 and 3 of Fig. 8 show the equivalent capacity and equi- 
valent inductance of the same wire for different rallies of the 
periodicity n of the impressed force, the equivalent capacity being 
een curve 8, and the equivalent inductance being shown by 
curve 2. 

With regard to the resistance operator of the system A of Fig. 6, 
if this be a simple dissipative resistance Ro, then Z RTR. If it 
be coil of resistance R, and inductance Lo, Z,=R,+ Lopt+R. If 
there be a condenser of permittance, Se, in sequence with the 


coil, then Z,Z ROT LY ( )+к, and if the condenser be 
oP 


in parallel with the coil, о ТР Таар? р, 
Р) 

case the resistance equivalent of radiation must be added to the 

resistance operator of the system A. For the high values of the 


time rate of change of current employed in wireless tclegraphy, 
Jo R'＋ Ro 

Zo = REL, p, 

“Zy=R'+ Ly p+ 1/5, p. 

= B+ (RS, Lo) - S, p, 

for the four cases considered above. 

For more complex systems the resistance operator may be readily 
determined by the simple operational method devised by Mr. Oliver 
Heaviside. The аеры па їп the case of a simple harmonic 
regimen is also easily accomplished by the substitution ni for p- 

The foregoing treatment applies more specifically to a trans- 
mitting linear oscillator. In the case where the oscillator is 
employed for receiving, the circuital equations become 

E- (dV ide) ZLpC and - (dC = spe, 
in which E is the induced E. M. F. per unit of length of the wire. 
From these equations result 
(V Ale! = V. а and Ce ( pC v2) - Esp, 
The gencral solution is 
Y 2A cosh pr v4 D sinh pr e C2 Ly. 


(E- 0 cosh PA A inn ) | 
v g i 


In every 


E 2 
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E-A? sinh Га 
At х=а, С=0 В = . 
Р cosh Pa 
v v 
cosh ?a—1 
At =, Vo- A -C. С,=Е = 


— — IT ee ej 
Lp cosh Pa + Zo sinh Pa 


In the foregoing the explicit assumption has been made that the 
inductance and capacity are uniformly distributed along the oscil- 
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lator and that the velocity of propagation of the waves along the 
oscillator is equal to that of light. This was done in order to 
simplify the mathematical analysis, and to present the theory in a 
concrete and easily understood form; but these conditions do not 
completely limit the applications of the formula deduced, for it is 
capable of demonstration that even when L and S are functions of 
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z provided only that the ratio of L/S be independent of z, then, 
though the velocity of the waves will vary from point to point 
along the oscillator, yet there will be no reflection of the waves 
except at the ends of the wire, and the most important function 
—namely, Z—the resistance operator of the oscillator does not 
change its form. It is sufficient, under these circumstances, to 
substitute «' for a in the expressions for Z and C, where a;v=a']v', 
v' being the average velocity of the waves along the oscillator. 
Another important case which may occur is that in which L and S 
are both functions of г, but in which the product LS is constant. 


Under these conditions the quantity 1/ LS which is of the nature 
of a velocity, is constant along the oscillator, but reflection takes 
place at every point, giving rise to a variable wave velocity. The 
solution in this case is no longer of the same form as that considered 
above, but may be readily obtained in the form of cylindrical har- 
monics, provided L and S are respectively proportioned to г” and 
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r^" where m is any quantity integral or fractional, positive or 
negative. Some writers have regarded the vertical oscillator as a 
simple capacity area. This is obviously inadmissible. 

The first approximation to a more complete theory is to regard 
the vertical oscillator as a capacity area connected to the earth 
through an inductance. This mode of treatment corresponds to 
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the first approximation to the theory of the transverse vibration of 
a stretched string in which the mass of the string is assumed to be 
collected at its centre. The theory here outlined corresponds to the 
second approximation to the complete theory of the transverse 
vibrations of a stretched string in which the mass is assumed to be 
uniformly distributed along the length of the string. It is not to 
be expected that the results of experiments should verify in all 
details the conclusions to be drawn from the theory which has been 
presented, but all the most important characteristics of the behaviour 
of a vertical oscillator as indicated by this theory are found to be con- 
firmed by certain'experiments the results of which are presented to 
you 1n the form of curves in l'igs. 9, 10, 11 and 19. "These curves 
need no explanation, the title of cach showing sufficiently clearly 
its purport. Figs. 11 and 12 are the most instructive, showing as 
they do very clearly the increase of the apparent capacity of the 
oscillator as the frequency of the oscillations is gradually increased 
and the tendency of this apparent capacity to become infinite as 
the frequency of the oscillations approaches the frequency of the 
fundamental of the oscillator per sc. 


CONTEMPORARY ELECTRICAL SCIENCE. 
(Compiled by E. E. FOURNIER D'ALRBE.] 


The Electric Are.—C. D. Child formulates a theory of the 
arc which is a revised version of his older theory, and is based 
upon the ionisation by impact as studied by Stark, Thomson, 
and Townsend. There is a great similarity between a discharge 
ina vacuum tubeand an arc, except that in the latter the tempera- 
ture is very much higher, the current much greater, the drop 
in potential at the cathode much smaller, and the drop at the 
anode usually greater. The difference at the cathode is the most 
fundamental. Instead of being 300 volts, the cathode fall may 
be but 5 volts. Instead of being sufficiently great for positive 
ions to ionise by impact, it appears to be too small for any kind 
of ionisation by impact. Therefore, the cathode must be very 
hot, so as to provide ions by incandescence or by the rapid 
motion of gaseous atoms. At the boundary surface of the 
anode, there may be ionisation by the impact of negative ions. 
The electric force must be sufficiently great at all points so that 
the energy transformed will produce the required temperature. 
The current in the arc cannot be conveyed by particles of 
ordinary matter, since these would move 1,000 times too slowly, 
and the аге would be more or less opaque. The vapour from 
the electrodes has often much to do with the passage of the 
current, but it is not until the heat has vaporised the electrode, 
and the gas is ionised as any other gas, that it plays any part 
in the phenomena. Even in the mercury arc the mercury 
vapour must be іопізе1, and the process of ionisation may be 
easier in mercury vapour than in most gases. The theory 
explains both the existence of the counter E.M.F. and its 
sudden disappearance after removing the impressed E. M. F. 
The charge on a sphere may produce a potential of thousands 
of volts and yet can cause no appreciable current. In the 
same way the ions in the arc may cause a considerable apparent 
counter E.M.F. and yet re-combine after tho current ceases 
without producing any apparent elfect. What is left unex- 
plained is the behaviour of the non-arcing metals, the uni- 
directional character of the iron-mercury arc, and the velocities 
of the ions in the arc. 

(С. D. Сни, St. Louis Congress Papers, Section А, 1904.) 


Magnetostriction,. —H. Nagaoka reviews the progress made in 
the study of magnetostriction since Joule in 1842 discovered 
that iron changes its dimensions by magnetisation. A singular 
characteristic of magnetostriction is its reciprocity with the 
effecta of stress on the magnetisation of different ferromagnetic 
substances, so that some of the effects, such as the Villari 
critical point in iron, seem to foreshadow the nature of the 
strain, which would be wrought by magnetisation. The cor- 
relation between stress and strain in the magnetisation of 
ferromagnetic substances opened a new field of research, which 
resulted in laying the foundation for the dynamical discussion 
of the phenomena. The hyteresis attending the magneto- 
striction is generally complicated, and presents great difficulty 
in establishing a really satisfactory theory of the subject. The 
effect of longitudinal stress, of hydrostatic pressure and of 
twist on the magnetisation of ferromagnetic substances, stands 
in reciprocal relation with the elongation, the change of volume 
and the twist produced by magnetisation respectively. Thus, 


longitudinal magnetisation produces a continuous diminution 
of length in nickel up to high fields; and, on the other hand, 
longitudinal pull produces a diminution of magnetisation in 
nickel up to high fields. The sound emitted by magnetising an 
iron wire by intermittent or alternate current was long known, 
but the actual measurement of the change of length was 
undertaken quite recently by Honda and Shimizu. With a 
given wire the amplitude varies with the frequency ; generally 
there are two maxima in iron and nickel as the frequency is 
increased. The phenomenon is evidently due to magneto- 
striction. No experiment has as yet been tried on the mag- 
netostriction of ferromagnetic crystals. The axial behaviour 
of crystals would be the most interesting subject of investiga- 
tion. Probably there are a good many problems on the magneto- 
elastic properties which still remain untouched, and which are 
intimately connected with magnetostriction. 
[H. Nagaoka, St. Louis Congress Papers, Section A, 1904.] 


Гайот of Hydrogen. Perovide.—Gelatine plates sensitised 
in the ordinary way and then exposed in the neighbourhood 
of hydrogen peroxide are affected in the same way as by light. 
On development they turn black. This effect is not due to 
the vapour of the peroxide, since a powerful air blast fails to 
intercept it. L. Gractz has shown that the effect, is capable of 
penetrating thin metallic films and ebonite. He has further 
found a very remarkable effect. Bodies can be photographed 
without being placed in the path of the rays at all. It sutfices 
to expose the gelatine side of the plate to the rays from the 
peroxide, and lay the objects to be photographed on the glass 
side. They then appear on development either lighter or 
darker than the background. Whether they appear lighter 
or darker depends altogether upon their temperature rela- 
tively to the plate, Hot bodies appear white, cold bodies 
black. In other words, those portions of the silver salt which 
are called upon to give off heat during exposure are more 
quickly reduced on development. This is contrary to the 
usual chemical effect of hcat. The author supposes that since 
thero is a conduction of heat as well as some unknown kind of 
radiation, there is also a transfer of electrons, and that these 
have something to do with the development. The author has, 
however, not succeeded in observing any electric effects of the 
rays, though he believes they might be observed with the aid 
of more delicate instruments. 

[L. Graetz, Physikalische Zeitschrift, October 20, 1904.] 


Eurth air Currents. —L. A. Bauer, in the course of his inves- 
tigations on “ The Physical Decomposition of the Earth's Per- 
manent Maguetic Field" discusses the existence of vertical 
earth-air electric currents, Schmidt announced as a result of 
his careful mathematical analysis of the entire magnetic field 
of the earth, that a small portion could not be referred to a 
potential, and hence the existence of vertical earth-air electric 
currents was indicated, these currents, according to his calcula- 
tion, amounting on the average, for the entire surface of the 
earth, to ¿th of an ampere per square kilometre. Owing to 
the difficulties raised by certain investigators as to the exis- 
tence and possibility of harmonising currents of this average 
strength with the known phenomena of atmospheric elec- 
tricity, Schmidt was led to doubt the validity of his general 
conclusion and to express the opinion that possibly the results 
derived by him were to be ascribed to systematic map errors. 
To resolve these doubts, the author has derived the values of 
these currents from the Y components contained in the best 
magnetic charts for 1810-45, 1880 and 1885 (Sabine's, Creak's 
and Brumayer’s). He finds that all of the modern magnetic 
charts—i.e., since those of Sabine for 1840-45—unite in indi- 
cating the probable existence of vertical carth- air electric 
currents of the average intensity over the region 45° N. to 
45° S. of one-thirtieth of an ampere per square kilometre of 
surface. These currents proceed upward (from the earth into 
the air) near the equatorial regions where there are ascending 
air currents, and downward near the parallels 25° to 80°—i.e., 
in the regions of descending air currents. Near the parallels 
40° the electric currents are again upward, thus corresponding 
once more with the general atmospheric circulation. Веуоп‹ 
the parallels 45° the results appear too uncertain to warrant 


drawing a definite conclusion. | 
[L. A. Bauer, Terrestrial Magnetism September, 104. ] 
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TRAMWAY PERMANENT WAY. 


Mr. A. N. Connett’s Paper on “Tramway Permanent 

Way,” read to a meeting of the Tramways and Light Railways 
Association, provoked a discussion which shows that there are 
many opinions on this important subject. An abstract of the 
Paper was published in our last issue, and a report of the dis- 
cussion will be found on another page this week. It appears 
that the Standardising Committee's efforts have not produced 
a result satisfactory to all. Mr. HoWLEY'S criticism that all 
the standard sections should have had the same width of tread 
seems unanswerable, and Mr. CoxxErr's suggestion in his 
reply, that on a system with different weights of rail one 
should use a wheel to suit the minimum width, does not meet 
the difficulty. The additional weight might have been more 
usefully located in depth of head, and in thickening the very 
thin flanges of the heavier rails, to the roller’s advantage. 
Mr. CoNNETT'S suggestion that physical tests make chemical 
composition specification unnecessary was partly answered by 
Mr. HowLEY, who pointed out that there is no satisfactory 
physical test for hardness, hence the need for specifying high 
carbon. Mr. CoNNETT thinks the tensile test “ pretty good" 
for hardness. The hardness wanted in a tramway rail is the 
quality that resists abrasion, and the relation between high 
tensile strength and that quality has not been formulated. 
The “ Brinnell " test із rather more to the point, but there is 
a lack of quantitative relation between its results and the 
quality needed. It is conceivable that a grinding test, or à 
measurement of the resistance of a test piece to a light cut 
from a sharp tcol might be useful; the difficulty is to ensure 
standard conditions. Another reason for the retention of the 
chemical composition clause is that undue proportions of 
phosphorus and sulphur, especially the latter, may result in 
segregation and growing flaws, such as probably caused the 
St. Neots’ accident some years ago. If these points could be 
met by physical test—and perhaps the microscope will serve 
for the last mentioned—the engineer would have no desire 
to dictate to the steel maker. 

A somewhat startling suggestion in the Paper, which found 
some confirmation in the debate, is that bogie trucks cause 


— — — — — 


— 


more wear of rails than rigid wheel base single trucks. Mr. 
CONNETT gave an instance where the excessive wear on 
certain curves is attributed to cars with 7ft. wheel base, but 
in his opinion it is the maximum traction trucks that run 
over it that do most of the mischief. We know a line 
corresponding in all particulars given, and, moreover, built 
under Mr. CoNNETT's supervision, which may be the one 
referred to. Оп watching some of the curves on which the 
rails are cut very rapidly indeed, wo put the damage to the 
debit of the single truck cars. They certainly emitted 
the more piercing shrieks, and on calculation it is apparent 
that their wheel flanges must be jambed across the grooves, 
and the truck frames considerably sprung until the grooves 
are worn very wide. We have tested power consumption of 
maximum traction and single truck cars on the same routes, 
and generally found a marked economy in power per ton- 
mile with the bogie cars. Mr. CONNETT seems to have found 
the contrary, and somo other speakers agreed. ‘The cause of 
this contradiction was, however, clearly indicated by Mr. 
CONNETT in referring to the excessive frictional resistance to 
the swinging of the bogies on their side bearings. Obviously, 
in the limit such stiffness makes a bogie car the equivalent of 
a car with a rigid wheel base equal to tho distance between 
bogie centres, and with an enormous wheel diameter and con- 
sequent great length of flange in the groove. This can only 
be due to defective design or poor maintenance of the pivots 
and bearing surfaces. Railway experience is conclusive as to 
the advantages of bogie stock, and wo believe just as eloquent 
testimony could be found on tramway systems where well. 
designed bogies are properly looked after. 

Mr. ConaTy’s radial axle truck illustrated on another page 
is another interesting attempt to solve the radial axle pro- 
blem, and combine the advantages of bogies and single truck 
construction. Its simplicity is in its favour, and if the pivoting 
or swinging action can be maintained in free condition, it 
should have a useful future. Radial axle trucks are almost 
out of memory now, but quite a few have been invented and 
some made in large numbers ; they have not survived, however. 

The very vexed question of rail “corrugation " (іе., hog- 
backing of the rail between joints or anchors) camo up in 
the discussion. Mr. CONNETT seemod a little worried by it. 
He owed his first visit to London to this trouble appearing on 
the Brixton cable line, bnt his mission to find cause and cure 
was not successful. And he is still at the same place, “ for,” he 
says, “ав soon as you form a theory about it some new fact 
comes up and overthrows it." He did not think it very 
important, anyhow, but thero the meeting was against him, 
having evidently reason to take a more serious view of broken- 
jointed paving and water pumping through the joints than the 
reader of the Paper. The evidence on this trouble is not yet 
sufficient for useful discussion, and badly wants collecting and 
collating. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Hlectrician Office, post 
free, on receipt of published price. Add 5 percent. for abroad or for foreign books. 
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Les Accumulateurs Electriques. Ву L. Јомлс. (Paris: Vve. Ch. 
Dunod.) 27.50fr. 

This work, comprising some 926 pages, is probably the 
fullest exposition of storage-battery work that has ever been 
written. It is divided into three parts: (1) General Theory 
and Practice, (2) Description of Various Types, (3) Appli- 
cations. The opening chapter of Part I. is historical, while in 
subsequent chapters are discussed the numerous theories and 
hypotheses which have been advanced from time to time to 
aceount for the changes that go on within a lead accumulator. 
Later on, the author discusses the question of the E.M.F., 
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and describes two or three methods of measuring this. Не 
also shows the construction of some good forms of supple- 
mental electrodes (cadmium, mercury, &c.) for determining 
the state of the plates themselves. Considerable space is 
devoted to the measurement of internal resistance, but the 
author points out that although this is somewhat difficult to 
determine exactly, yet it is seldom required in actual practice, 
whereas the determination of the terminal P.D. is exceedingly 
саву and of considerable practical utility. The chapter on 
“Capacity " contains some very valuable matter, but it is to 
be regretted that the table giving the Peukert coefficient of 
different cella is so brief, none but accumulators of foreign 
manufacture being given. As a conclusion to Part I., 
M. Jumau describes several accumulators whose principles 
have not depended upon lead and sulphuric acid. Although 
none of these can be said to have achieved commercial success, 
and although the author considers all of them inferior to the 
lead battery, yet he does not think it impossible to improve upon 
present practice by employing other elements and compounds. 

Existing types of commercial accumulators are described in 
Part II., the early chapters being devoted to the processes for 
the manufacture of plates by machinery and other means, and 
the composition of the active material. The details of con- 
struction of many English and foreign storage cells are given, 
and a few pages are devoted to the Edison cell. 

Part III. goes somewhat extensively into the various uses to 
which storage batteries may be put. The author shows how to 
calculate the capacity of a battery required for any particular 
purpose, and describes several forms of automatic switches and 
regulators for use in connection with batteries. The employment 
of boosters, automatic and otherwise, is dealt with, but, if dealt 
with at all, this branch of the subject deserved fuller treatment. 
Automobile batteries have a chapter to themselves, as have also 
those used for the propulsion of vessels: “© Accumulators are 
employed for the propulsion of pleasure boats and warships 
(submarines) ; their applications to commercial navigation are 
less numerous." 

On the whole, the book is an excellent опо which may serve 
as an admirable work of reference, but its great length and 
the enormous quantity of matter with which it deals render 
it less valuable than other books on the same subject to all 
except battery experts and those who intend to confino their 
studies to the practice of electrochemistry. 


Life and Energy : An Attempt at a New Definition of L'fe, with 
Applications to Morals and Religion. By Watter Нввкһт. 
F. I. C., A.M.LE.E, (London: Longmans, Green & Co.) 28. 6d. 

In less than 200 pages Mr. Hibbert throws as much light 
upon the insoluble problem of the philosophical meaning and 
nature of life as all the theologians же done during the past 
twenty centuries. The author has given us a singularly fresh, 
coherent and lucid re-statement of the time-worn formula — 
“His ways are not our ways,” but he has not abated by one 
jot the puzzle of puzzles. Nevertheless, the energy which has 
been expended in the production of this curious little book has 
not been wasted. The world is weary of the conventional 
methods of attack and defenco of the regular theologians, and 
turns with interest to the utterances and writings of men of 
science, in hopeful anticipation that at least fresh points of 
view may be opened up, even though the end be made no 
clearer. And in this instance there need be no disappoint- 
ment. What, for instance, can be more refreshingly naive 
than the likening of the office of prayer to the removal of a 
distorting force w from a viscous substance, such as а rod of 
sealing wax SS, fixed on two supporting blocks bb. But 
although theology recovers some of its old interest in the 
hands of physicists and chemists and biologists, we cannot 
see that they negative in any degree the final gloomy retro- 
spect of the late W. R. Greg :— 


Generation after generation of the young rush sanguinely into the arena, 
confident that they can solve the puzzle, confident that they can win the vic- 
tory. Generation after generation of the old step down into the grave bafiled 
and bewildered, vexed at the dreary retrospect, mortified at the memory 
of long years eagerly wasted in following light that led astray”; 
mourning over brilliant banners torn and soiled, over heights still 
unscaled, over fields and trenches filled with martyrs of Humanity. The 
drama can be only half discerned, or half played out; or it may be that 
we have not yet got the clue to the meaning of the most High. 
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Alternating Currents. Ву Georce T. Нахснеттг. 
Wiley & Sons.) 4s. 6d. net. 


This is essentially a book for elementary students and it 
commences with explanations of the fundamental phenomena 
met with in alternating-current working, these explanations 
being made fairly clear with the assistance of the usual 
hydraulic analogies. The language is not always quite so 
lucid as it might be; for instance, when referring to the load 
in an alternating current circuit, the author says, It may be 
all lamps or it may be all coils and motors, in the one case 
involving practically unity power-factor, and in the other 
perhaps a very appreciable power-factor.” Of course, the 
meaning is obvious to an engineer, but the method of expres- 
sion is not a happy one to place before students. Considerable 
space is devoted to vector diagrams, but mathematical treat- 
ment of alternating current problems is not attempted. The 
principles underlying the measurement of alternating currents 
are expounded in simple language, and there are chapters on 
transformers, rotary converters, induction motors, &c. 


Machine Drawing. By A. P. Hu. 
Son.) 23. 6d. net 


This is an excellent little book which has been got out to 
enable engineering students to obtain a practical knowledge of 
machine drawing, and at the same time to study the elementary 
calculations connected with simple machines. On each right- 
hand page are examples taken from commercial drawings, 
while on the left hand page is a large amount of information 
relating to the subject, together with instructions for calcula- 
tions, and some worked examples. We can recommend this 
book to evening students of engineering and to those com- 
mencing a course of drawing-office instruction. 


(New York : John 


(London: Messrs. P. S. King & 


Le Turbine a Vapore ed a Gas. By Groskrrz BELLUZZO, (Milan : 
Ulrico Hoepli. 1905. L. 12. 


The author commences with a treatise on the thermo- 
dynamics of steam and gas, this being followed by a theoretical 
investigation into the principles, properties and peculiarities 
of different kinds of turbines. The third part of the book 
contains the illustrated descriptions of some eight patterns of 
steam turbines, о which are all the well-known designs. 
A chapter on the application of steam turbines to marine work 
concludes the book, which is clearly written and profusely 
illustrated. А peculiarity of the book is that most of the 
theoretical problems are solved by diagrammatic means, the 
mathematics employed being quite elementary. Numerous 
tests of various turbine plants are recorded, but we miss such 
original matter as would distinguish the book under review 
from the series of similar books which have recently been 


published. As a compilation in Italian, however, the book is 
worthy of attention. 
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EXPERIMENTS ON SELECTIVE WIRELESS 
TELEGRAPHY. 


BY ANDERS BULL. 


The following is an account of some tests made last sprin 
before the U.S. Navy with the author's system of selective 
wireless tele raphy (described in The Electrician, Vol. XLVI., 
p. 573, Vol. L., p. 418 and Vol. LL, р. 963). The tests were 
undertaken between the Government stations at Highlands of 
Navesink, N.J., and Brooklyn Navy Yard, the distance being 
about 35km. The field is considered a rather difficult one for 
experimental work, as the waves have to pass the greater part 
of Brooklyn; moreover, the stations are very much troubled 
hy interference from several other wireless installations in the 
neighbourhood, the interference lasting sometimes without 
interruption for hours. | 

The regular service between the said two stations is per- 
formed by means of the Staby-Arco system, which has been 
provisionally adopted by the U.S. Navy. It was decided to 
try our selective instruments in connection with the existing 
installation. The same instruments were employed as are fully 
described in my former articles on the subject. The voltage 
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used at Navesink and Brooklyn is 80 and 110 volts respec- 
tively ; as, however, our transmitter was only constructed for 
low voltage and small power, we were only able to use a frac- 
tion of the energy generally employed for signalling between 
the stations. Thus, while the spark is usually about žin. long, 
our tests had to be made with jin. spark. In order to get 
good communication we had only one way left—viz., to make 
the receiving arrangement very sensitive. This, however, 
made the conditions for the tests rather unfavourable, as sensi- 
tive instruments are much more exposed to disturbances of 
all kinds, and do not work with the same exactness and 
rapidity as less sensitive ones. Of course difficulties of this 
nature can be easily overcome, as the transmitter can be con- 
structed for any energy required ; but for the tests in question 
we had no other apparatus at hand. 

The transmitter was installed at Navesink, the receiver at 
Brooklyn Navy Yard. Lack of apparatus prevented us from 
signalling selectively in both directions. At both places 
switches (A) were provided (see Figure), so that either the 
Slaby instruments or our apparatus could be connected up 
to the oscillation cireuits and aerials. 

The experiments were conducted chiefly with a view to 
demonstrating the secrecy of the correspondence, a problem 
that, so far as I know, has not been solved by any other system 
of wireless telegraphy. Arrangements were, therefore, made 
at the receiving station so that the messages could be simul- 
taneously registered by the selective inker M and another 
one M' which was connected up to our relay in the ordinary 
way, thus enabling a comparison to be made between the two 


I. Interrupter 
B. Induction Coil 
S. Selecting Instrument 
С. Coherer. 


Earth 


records. Secrecy was obtained by using a serics of three 
impulses at intervals of 0:063 and 0:295 second, the interval 
between successive series being 0:2 second. 

The official demonstration took place on May 12th before 
the Wireless Telegraph Board. The sending was carried out 
by the chief electrician at the Navesink station. During the 
tests there were slight atmosphcric disturbances which seemed 
strongly to affect the communication with the Slaby-Arco 
instruments while they had only very little effect on the selec- 
tive signalling. A message which could not be read in spite of 
its being repeated some four or five times with the Slaby 
instruments was easily deciphered when sent once by ours. 
The reason is obvious, as interference is to a certain extent 
eliminated by the author's system. In order to put the selec- 
tive inker in action at least three wave impulses, correctly 
timed, are necessary. Аз long as, therefore, the interference 
is only moderate it does not affect the selective receiver, 
although it may be strong enough to make correspondence with 
ordinary wireless instruments an impossibility. 'l'o prevent 
misunderstanding it should be observed that the Slaby instru- 
ments were using the full energy the whole time. Very long 
dispatches were after this satisfactorily transferred with our 
instruments, the operator at times working the key without 
interruption for 15 minutes. Some tests were also performed 
for the purpose of ascertaining the influence of a difference 
in the speeds of the transmitting and receiving instruments 
respectively. The speed of the disperser was kept constant at 
57 revs. per min. while the collector was made to run with 
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speeds varying between 53:5 and;61 revs. m min. During 
the whole time the V's sent by the Navesink station came out 
very clearly on the tape of the selective inker. Thus, even 
deviations from the normal speed as great as 8 per cent. could 
be allowed; as I have stated in my former articles it is 
advisable, however, in order to get a distinct tuning, that the 
variations should be the smallest possible. 

Comparisons between the tapes unrolled by the selective 
inker M and the ordinary one M' proved the complete impos- 
sibility of outsiders tapping the messages. On this occasion 
some remarks ought to be made on the advantages of a secret 
communication on the principles of the author's system. Some 
people write and also seem to think that equal results can be 
obtained by any wireless system simply by using code. This 
is, however, a great mistake. Any wireless signalling is apt to 
be interfered with, especially when carried out over long 
distances. Some dots may fail, new ones may appear (for 
instance, by atmospheric disturbances) or a dash may be split 
up into dots; in this way letters may easily be mistaken. Ав 
long as ordinary language is used scattered faults of this kind 
are not of much importance, as they are generally easily detected 
by the context of the message. When code is used the case is 
different. The mistake of a few letters may here make the 
whole message illegible. Besides, the use of code requires skill 
and is very time-wasting work, even if the messages come in 
perfectly clear, aud there may be occasions where the minutes 
are valuable ; for instance, during war. 

Finally, I wish to call attention to the fact that the instru- 
ments used were originally designed for laboratory work, no 
alterations having since been made on them. They are, how- 
ever, open to numerous improvements. I am indebted to 
Mr. Alfred Kielland for his assistance during the tests described. 
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THE MEASUREMENT OF THE POTENTIAL OF THE 
ELECTRODES IN STATIONABY LIQUIDS * 


BY HENRY J. $. SANDS, PH.D., M. SC. 


(Concluded from page 108.) 


Acid Solutions f Nitrobenzene.—We now come to the discussion 
of curves obtained when the solution of an organic substance— 
namely, nitrobenzene—was reduced under varying conditions. Two 
solutions were experimented upon with different electrodes and 
current-densities, other conditions remaining unchanged as nearly 
as possible. Stock solutions of accurately known composition were 
mixed in known proportion, the composition of the resulting liquids 
working out as follows :— 

5 grammes nitrobenzene. 

107 grammes H,80,. 

425 cubic om. ethylalcohol. 
Remainder water. 

5 grammes nitrobenzene, 

82 grammes NaOH. 

425 cubic om. ethylalcohol. 
Remainder water. 


The anode for the experiments on acid solutions was, as a rule, 
one of copper in contact with a solution of 80 grammes cuprous 
chloride in 200 cubic cm. strong hydrochloric acid and 100 cubic cm. 
95 per cent. alcohol. For the experiments on the alkaline solution 
the anode was mercury in contact with a solution of 100 grammes 
mercurous nitrate and 35 cubic cm. strong nitric acid in 500 
cubic cm. water, the solution interposed containing 125 grammes 
ammonium nitrate in 500 cubic cm. The curves obtained show, 
firstly, the degree of coincidence yielded by a repetition of experi- 
ments, and, secondly, they exhibit both interesting similarities 
independent of the material of the electrode and characteristic 
differences due to it. The abscissw again denote the experimentally- 
found values of the potential of the standard clectrode, the potential 
of the cathode being taken as zero. А small correction may be 
made for the difference of potential due to the resistance overcome 
by the current between the cathode and the junction T by taking 
the value Зь ohms for this resistance in the case of the acid solu- 
tion and 6 ohms for the alkaline solution. All the curves repre- 
senting the results of experiments on acid solutions exhibit first a 
rise of potential. After this it recedes, or becomes almost stationary, 
then increases once more, and finally becomes stationary again. 


1 litre acid solution used for experi- 
ments of Figs. 7, 8, 9, 10 contains 


1 litre alkaline solution used for 
experiments of Fig. 11 contains 


* Paper on ** The Measurement of the Potential of the Electrodes in 
Stationary Liquids ; the Determination of Changes of Concentration at the 
Cathode during Electrolysis " read before the Faraday Society, Oct. 25th. 


Bubbles of hydrogen may now be observed on the cathode. It may, 
perhaps, be premature to attempt to explain definitely the first 
retrogression of potential in the curves. The most probable cause 
seems to be a temporary change in the nature of the electrode 
resulting from electrolysis. Such changes have been recently shown 
to occur frequently by Russ,“ Luther and Brislee; and others. As 
a rule, they tend to make cathodes more efficient —-i. e., they enable 
them to accomplish reduction with the expenditure of a smaller 
amount of energy. The electrodes are also certainly permanently 
changed under certain conditions in such a manner that they become 
leas efficient. This is very notable with the cathode of smooth 
platinum when small current densities are employed. If an elec. 
trode is used which has been freshly cleaned with ligroin, boilin 
strong nitric acid and boiling caustic soda solution, the potenti 
of the standard electrode shows a comparatively low value through. 
out the experiment, the results being similar to those obtained with 
a cathode of platinum coated with platinum black. On repetition 
the cathode is, however, found to have become less efficient, the 
poene being considerably higher than in the first experiment. 
urther repetitions yield curves almost identical with the second, 
the potential, however, still becoming slightly higher. When the 
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cathode is cleaned after this, as before the first experiment, it again 
yields & curve similar to the first. [n Fig. 10 the first curve and 
one of its repetitions are shown. 

Fig. 7 illustrates results obtained with a copper and a platinum 
cathode respectively. Tho experiments with the copper cathode 
were stopped after the first retrogression of potential. It will be 
seen that the latter occurs approximately at the same time in the 
experiments with the copper as in those with the platinum elec- 
trode. The difference between the actual values of the potentials is, 
however, very marked, the standard electrode at the beginning of 
the copper experiments showing a lower value than at the beginning of 
the platinum experiments. This corresponds to a greater efficiency — 
т.е., a smaller expenditure of energy іп the case of the copper than 
in that of the platinum electrode. In accordance, however, with 
the greater E.M.F. required for the liberation of hydrogen on 
a copper cathode than on one of platinum, the copper curves attain 
* Russ, Zeitschrift Phys. Chem., Vol. XLIV., p. 641 (1903). 

t Luther and Brislee, Zeitschrift Phys, Chem., Vol. XLV., p. 216 (1903), 
+ Caspari, Zeitschrift Phys. Chem., Vol. XXX., p. 89 (1899). 
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higher values of potential than the platinum curves at the end of the 
experiment. Fig. 9 represents experiments with a copper cathode 
carried out until evolution of hydrogen takes place. In Fig. 8 
results are shown obtained with an electrode of platinum thickly 
coated with platinum black, the current-density being the same as 
in the experiments of Fig. 7. The low values of the potential 
represent the most conspicuous feature of these experiments. As 
the electrode is not smooth, the time values are not comparable 
with those of Fig. 7. 

Alkaline Solutions of Nitrobenzene.—Fig. 11 represents results 
obtained with the alkaline solution of nitrobenzene. As the solu- 
tion at the cathode becomes heavier during electrolysis in an 
alkaline electrolyte, owing to accumulation of alkali, the cathode 
was placed horizontally at the foot of the cell in these experiments 
(Fig. 2). At the points of maximum voltage hydrogen begins to be 
evolved. The differences between the experiments with copper and 
platinum electrodes are similar to those observed in acid solution. 
The time which elapses until hydrogen is evolved by a current of 
given density is considerably smaller than in acid solution. This 
points to the conclusion that the diffusion coefficient of nitrobenzene 
is considerably smaller in alkaline than in acid solution, and pos- 
sibly also that the reduction does not proceed quite so far before 
hydrogen is evolved. 
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їп which С, is the original concentration of the substance electro- 
lysed, C its concentration after the time ¢, k its diffusion coefficient, 
and F the amount removed by electrolysis at the electrode per unit 
of surface and time. From this equation we find the following 
value for the relative change of concentration at the electrode :— 

C, T C _2F t 7 

GG Vr @) 

Proceeding according to the second plan and indicating the distance 
from the electrode at which no change of concentration takes place 
by д, we have the following relation according to Fick's diffusion 
law :—F=k(C,—C)'é, from which we obtain for the relative change 
of eoncentration at the electrode the value 

C, -C_¢F 


0 “у Š 

When the current is employed solely for reduction, we have 
= (4) 

x c ERE EL 


concentrations being expressed in granime-equivalents or inilli- 
gramme-equivalents per cubic centimetre, and current densities in 
amperes per square centimetre or milliamperes per square centi 
metre respectively. In order to eliminate & from these equations 
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Fio. 9.—Acip SoLvTIoN or NITROBENSENE. PLATINUM CATHODE BROUGHT ABOUT by Use. 


Erample of Application of Results.—In conclusion, we have | we may calculate its value from the experiments we have described 
to show how experiments carried out according to the method | in the present Paper. For this purpose we must assuine that nitro- 


described may be employed in order to arrive at an estimate whether 
results that have been obtained in electrochemical investigations are 
due simply to concentration changes at the electrode that take place 
80 rapidly that they cannot be neutralised by stirring, or whether 
they are really properties of the solution originally made up by the 
experimenter. As an example, we shall investigate whether con- 


centration changes can have taken place during the experiments by ! 


Haber, referred to in the introduction, with sufficient rapidity to 
explain his results. 
points of view. 
regarding tho time that must elapse until artificial stirring can com- 
pletely renew the layer of liquid touching the electrode. For example, 
we might assume that such a renewal takes place completely after 
the lapse of one second, or of one minute, and then calculate what 
is the maximum change of concentration that can have taken place. 
Secondly, we may assume that owing to stirring the concentration 
of the electrolyte is always left unaltered at some definite distance, 
say pmm., from the electrode, and then calculate the maximum | 
change of concentration that is conceivable on this assumption. | 
Proceeding on the first plan, we have the equation* 


: t 
C=C,- 2 V. e e Й e (1) 
* Sands, loc. cit., p. 53. 


We may approach such questions from two 


| 


Firstly, we may make an arbitrary assumption ' 
found for k are too small and those for (C, - C)/C, too large. 


benzene has been completely removed froin the electrode by reduc- 
tion to azoxybenzene when hydrogen is evolved. We then find k by 
applying equations (1) and (4) to our experiments. We thus obtain 


9j „27% : 
к (вос) - es 


quantities referring to our experiments being distinguished by dashes. 
The values for k derived from this equation are no doubt often 
vitiated by the fact that hydrogen may come off before complete 
reduction of the nitrobenzene has taken place, so that the cs 

ig 
does not matter seriously, however, as we only desire to find an 
upper limit for the latter quantity. Eliminating Е and partly & 
from the equations (2), (3). (4), (5), we find the following relations:— 


Co -C т €, t 

Е 6% T n Г (б) 

5 7 
C, 96,540 ЁС, 

As an example, by which to test whether concentration changes 


and 


| played an important part in Haber’s results, we take numbers from 


the Paper recently published by him in conjunction with Russ.* 


* Loc. cit, 
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According to Table IL, when а current of density 4:5 milli. 
ашрегев/1:5 X 10 centimetre? was passed through a vigorously stirred 
alkaline solution of nitrobenzene of the concentration 0:8 milli- 
gramme equivalent/cubic centimetre, an absolute potential of 0:0737 
voli was observed; whereas when the current had a density of 
86 milliamperes/1:5 x 10 centimetres’, the potential was 0:1171 volt, 
the difference being 0°0434 volt. Now, according to the Table 
VII.a, when a current of the density 5 milliamperes/1:5 x 10 
centimetres? was employed in & solution of the concentration 
0'8 milligramme-cquivalent/cubic centimetre, the potential 0:0993 
volt was recorded. In order to obtain a rise of potential of 0:0434 volt 
by reduction of the concentration of nitrobenzene, the current 
strength being left unchanged, we can infer by interpolation from 
numbers given in the same table that the concentration must be 
reduced to 0:115 milligramme-equivalent,cubic centimetre—i.e., to 
14 per cent. of its former value. If the first experiments are to be 
explained as a result of local reduction of concentration at the cathode, 
such reduction must therefore amount to at least 86 per cent. 

Now, in order to obtain an estimate of the magnitude of depletion 
at the cathode that actually took place, we refer to one of our 
experiments represented in Fig. 11. Taking, for cxample, 
curve 4, we have v:51:184 milliamperes centimetres’, /—400", 
C. 9X3 milligramme-equivalent 

° 193 cubic centimetres ` 
find that if the liquid touching the cathode is renewed completely 
after every second by stirring, the lowering of concentration could 
never go below 1:4 per cent. I have shown formerly* that under 
more unfavourable circumstances—viz., when the cathode was 
mercury contained in a cup—it is possible to prevent depletion, 
which would require 0'4 second if the liquid were stationary; it 
seems improbable, therefore, that the lowering of concentration in 
Haber's experiment went below the above value. By employing 
equations (5) and (7), we find that if the concentration of the liquid 
be maintained continually at its original value by stirring at mu. 
distance from the cathode, the utmost lowering that could take 
place would amount to 5} per cent. Вгиппег+ calculates the dis- 
tance from the electrode to which he was able to keep the concen- 
tration unchanged in his experiments to have been „пип. to „nm., 
80 that, adopting his values, we should conclude that the lowering 
of concentration did not amount to more than about 1 per cent. 
Starting from other curves on Fig. 11, we obtain similar values. 
In any case, the results show that we cannot assume changes of 
concentration amounting to 86 per cent. to have taken place in 
Haber’s experiments, and that the variations of electrode potential 
with current-density observed by him can, therefore, not be explained 
as the result of concentration changes at the cathode. In carrying 
out the foregoing investigation the author has been assisted by 
grants from the Chemical and Royal Societies, for which he desires 
to express his indebtedness. 


Emploving equation (0), we 


E 
ELECTRIC LIGHTING MATTERS IN DUBLIN. 


At a meeting of the Dublin Corporation on Monday Mr. Robert Ham- 
mond's offers to take over the electricity works under certain conditions, 
contained іп a letter dated August 25th, came up for discussion. Sinoe 
Mr. Hammond's period of superintendence at the Pigeon House Fort 
works expired on July 31st last, quite a number of reports by the consult. 
ing engineer and resident engineer have been presented to the Lighting 
committee, and these will be found at length in our issues for Sep- 
tember 16th and 23th. The offers by Mr. Hammond, dated August 25th, 
remained in abeyance until Monday, but on Thursday last week, Novem- 
ber 3rd, Mr. Hammond addressed a further communication to the Corpora- 
tion in consequenoe, he says, of his previous offers to take over the under- 
taking having been much misunderstood. 'The position on Monday, 
therefore, was that the Corporation had before it for consideration the 
offers contained in the communication dated August 25th (see The Elec- 
trician for Sept. 16th), and the letter of November 3rd explaining and 

ing more favourable to the Corporation the original proposals. 

In this latter document Mr. Hammond says that it was in consequence 
of his original estimate that the cost of generating and delivering elec- 
trical energy in Dublin, exclusive of capital charges, would not exceed 
14d. per unit having been so much derided, that he made the offer in his 
letter of August 25th. That offer he now repeated—viz.: ‘ To enter into 
an arrangement with the Municipal Council for the supervision of the 
working of the undertaking during a period of seven years, guaranteeing 
the cost of 144. per unit, my remuneration for my supervision and for 
my guarantee being the difference between 14d. per unit and the lowest 
figure at which I may be able to generate and distribute." In view, how- 
ever, of the evidence which he gave at the recent Local Government 
Board enquiry, in reference to decreased costs consequent upon the con- 
tinued progress of the new systems he was willing to make the offer even 
more favourable, He had stated at the above enquiry that he estimated 
an increased output of 320,000 units beyond the output named in his 
original report could be generated and distributed at 14d. per unit, and 


* Loc. cit., p. 77. 
t Zeitschrift Phys. Chem., Vol. XLVII., 99 (1904). 


an increase of 880,000 units at 1d. per unit. Under these circumstances, 
in the event of the Corporation giving him the supervision of the under- 
taking for seven years, he was willing to guarantee the Corporation the 
lower prices named in his evidence. His proposal was to charge the 
Corporation, not for units generated, but for units actually delivered to 
the consumers. Under these conditions, the average cost to the Corpora- 
tion for 3,525,000 units per annum, the total of his estimates, would be 
1:375d. per unit. 

Dealing with his alternative offer to take over the working of the elec- 
tricity undertaking for a period of not less than 14 years, Mr. Hammond 
offers now to have the period extended to 21 years, and a guarantee would 
be given that the plant would be properly maintained during that period, 
and a further guarantee that it would be handed back to the Corporation 
in proper working order. With reference to the criticism that his offer 
to run the works under these conditions would take away from the rate- 
payers the benefit of any profits on the undertaking, Mr. Hammond 
replies that, should the council consider the offer favourably, he would be 
willing to amend it to the extent of giving the Corporation half the profits 
after the payment of a fair fee to cover de rbi guarantee, &c. In 
the event of either offer being accepted, Mr. Hammond is further prepared 
to deposit in the hands of the Corporation securities of a reasonable 
amount which would bc subject to forfeit in the event of the guarantees 
not being fulfilled. Finally, Mr. Hammond points out that the favour- 
&ble consideration of his offers would in no way interfere with his 
responsibilities and duties as consulting engineer to the Corporation. 

In presenting the report of the Lighting committee on these matters to 
the Corporation on Monday, 

Mr. J. IRWIN, the chairman, stated that the committee did not see its 
way to recommend the Corporation to part with the control of the elec- 
tricity undertaking in any way, and tfully suggested that Mr. 
Hammond be informed to this effect. These offersof Mr. Hammond had 
been termed sporting offers," but where did the sporting element come 
in so long as Mr. Hammond was in the position to draw his present 
remuneration of 5 per cent. commission upon all the increased capital 
outlay which must be incurred before the additional 880,000 units referred 
to by him could be secured by the undertaking? He complained that 
Mr. Hammond had taken no step to cope with the increasing demand 
until the city electrical engineer had requested the committee to take 
the necessary steps to safeguard the interests of the Corporation in his 
reports of August Sth and 22nd, after Mr. Hammond's period of super- 
intendence had expired. Itwas in consequence of these reports that Mr. 
Hammond made]his offer of August 25th. Speaking for himself, he 
believed that Mr. Hammond's offers, were not the proposals of a man who 
sought to carry through an ordinary business transaction, and he said 
deliberately that in their present form they were not all that they seemed. 

After a long discussion a proposal that the report of the Lighting com- 
mittee should be placed before a committee of the whole Corporation was 
carried. 


CORRESPONDENCE. 


— — 


TRAMWAYS ASSOCIATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I read with interest the article in your last issue sug- 
gesting the advisability of forming an association which would 
be representative of all tramway and light railway interests in 
the United Kingdom, instead of having three distinct asso- 
ciations, as at present. With some of your views I am in 
entire agreement. The Tramways ard Light Railways Asso- 
ciation, of which I have the honour of being this year's pre- 
sident, is the oldest of the three tramway associations in this 
country, and is doing useful, if quiet, work. Its members con- 
sist of those who are engaged in tramway enterprise, whether 
municipal or private, and, whatever may have been the case 
in past years, the association is now honestly endeavouring to 
further the interests of tramway industry regardless of politics. 
A tramway managers’ section has recently been formed, and it 
is propose to hold a convention of managers in the autumn of 
each year. 

The Association of Tramway and Light Railway Officials 
also embraces as its members officials engaged in both public 
and private enterprise, and is thus doing, but on a somewhat 
smaller scale, exactly the same kind of work as is being per- 
formed by the older association. It seems to me a pity that 
these bodies, whose interests are identical, should be acting 
apart, even though it be in friendly rivalry. 

With regard to the Municipal Tramways Association, which 
is probably the strongest of the three, the case is somewhat 
different. Its members are exclusively engaged in municipal 
work. Problems peculiar to municipal tramways have con- 
stantly to be dealt with. These are of such frequency and 
importance as to render its existence imperative, quite apart 
from any other body. My own opinion is that the time has 
not arrived, and probably never will, when this association can 
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usefully be merged into one central organisation. I believe 
there is ample room for two associations—viz., one dealing 
with tramway matters of general interest (say the Tramways 
and Light Railways Association) and another (the Municipal 
Tramways Association) dealing with matters purely municipal. 
—Yours, &c. ALFRED BAKER. 
General Manager, 
Birmingham Corporation Tramways, 
Birmingham, Nov. 8. 


TO THE EDITOR OF THE ELECTRICIAN. 


бік: I have read with interest your editorial note on the 
subject of consolidating the various tram and light railway 
associations now existing into one strong association. I 
sincerely hope that your suggestion may bear fruit. How- 
ever powerful the tramway interests may be, they are not 
sufficiently so to afford the scattering of their efforts through 
three different associations, It ought not to be a difficult 
matter to weld the three associations into one, provided that 
such an association as a body refrains from expressing any 
opinion on what may be called the political side of the 
tramway question in this country.— Yours, &c., 

Nov. 9. A. N. CONNETT. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: This matter has been very fully discussed on many 
occasions. It appears to be difficult, however, to combine muni- 
cipal and company interests, especially when one considers 
the way in which municipal trading is criticised by company 
promoters. The suggestion which is now being made was made 
at the first meeting of the Association of Tramway and Light 
Railway Officials, and it was in order to attempt to effect a 
combination of municipal and company officials that this asso- 
ciation was formed and has been kept going. Conditions, 
however, are so different that this can only be done by avoiding 
many subjects which might otherwise be usefully dealt with.— 
Yours, &c., A. R. FEARNLEY, 


General Manager, 
Sheffield, Nov. 8. Sheffield Corporation Tramways. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: Mr. England and you have not spoken too soon in 
advocating the amalgamation of the three bodies now purport- 
ing to represent tramway officials. There is no reason for the 
existence of more than one association concerning itself with 
technical and operating matters, and evidently one such society 
would be much more useful than three for the collection of 
data and comparison of experiences. Why municipal tramway 
officers should object to join an open association I cannot 
imagine. It would be as sensible to have Conservative and 
Liberal Institutions of Civil or Electrical Engineers as Muni- 
cipal and Anti-Municipal Tramway Associations. 

That the objection suggested is not very real or strong 
seems to be proved by the mingling of municipal and company 
officers on the Council of the Tramways and Light Railways 
Association, of which Mr. A. Baker is the president for the 
current year. That a strong central body is necessary for the 
progress of the industry is every day more apparent. I 
therefore hope, Sir, that your widespread advocacy will lead 
to an immediate and successful movement for amalgamation.— 
Yours, &c., Henry M. SAYERS. 

London, Nov. 7. 


ALTERNATING v. CONTINUOUS CURRENT. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: In your issue of October 23th vou have printed in full 
a Paper by Dr. Stern, which was read before the St. Louis 
Electrical International Congress, and to which you have devoted 
considerable and respectful attention in your leading article. 

As one of those who were present at the discussion which 
followed on Dr. Stern's Paper I take the liberty of telling you 
that you have certainly erred on the side of courtesy in your 
criticisms. I think that other engineers who were present 
will agree with me that the Paper was considered by the 
audience simply as a humorous production and was not 


attempted to be seriously criticised, in fact, it fell to my lot to 
move a vote of thanks to the Chairman for having obtained 
the Paper from Dr. Stern, and thereby having given the meet- 
ing so much pleasure, as was shown by the frequent bursts of 
laughter which attended the reading of it, in fact, in St. Louis 
I think we all considered Dr. Stern to be an electrical Rip van 
Winkle.— Yours, &c., |j o 
London, Nov. 7. R. E. CROMPTON. 


| We are glad that Col. Crompton agrees with us in disagree- 
ing with Dr. Stern’s views. Col. Crompton’s condemnation is 
strong, but perhaps not too strong for a Paper which, as we 
have said, is based on a fallacy. Some of our readers are too 
ready to accept as gospel all that comes from the Continent, 
and we trust that the criticisms of Col. Crompton and our- 
selves will force them to realise that erroneous views may be 
prevalent on the Continent —with regard to electrical engineer- 
ing as well as with regard to Japanese torpedo boats.— Ep. Z.] 


THE WALTER-EWING MAGNETIC DETECTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In Dr. de Forest’s Paper on “ Receivers for Wireless 
Telegraphy," printed in your issue of the 4th inst., I notice he 
refers to the Ewing magnetic detector. As this is the second 
time such a statement has appeared, Dr. Fleming having made 
a similar statement in his Cantor lectures last year, I shall feel 
obliged if you will allow me to state that the detector referred 
to was invented by me; Dr. Ewing is, however, a co-patentee. 
In the first case the error very possibly arose from the fact 
that in a joint Paper read before the Royal Society the name 
of an author who is also a member is placed first. —Yours, &c.. 

London, Nov. 7. L. H. WALTER, 


MR. SIEMENS’ PRESIDENTIAL ADDRESS TO THE 
INSTITUTION OF ELECTRICAL ENGINEERS.* 


In taking the chair for the coming year, I am placed at a disad- 
vantage compared with my predecessors, in so far as I cannot begin 
my address by thanking you for having elected me, but have to 
explain how it has come about that I occupy this honoured position. 
The late lamented death of our secretary induced the council to 
consider how a continuous policy in the management of the affairs 
of the Institution could be best insured; and as a result certain 
alterations in the bye-laws have been suggested by the council, and 
have been sanctioned by you in due course. This revision was, 
however, not formally completed in time to propose a president- 
elect at our last annual general meeting, and the expedient was 
adopted of proposing Mr. Robert K. Gray for a second term of 
office, to which he agreed, on condition that he might resign in 
favour of a president-elect as soon as the alteration of the consti- 
tution had been duly carried out. As our new secretary had been 
only a short time in office, the council decided to elect a past presi- 
dent as the successor of Mr. Gray, and did me the honour to select 
me, when Mr. Gray formally intimated that he did not wish to 
serve a second time as president. During the recess Mr. Gray, with 
& numerous party, went to the United States, as you all know, and 
during his A it has been my sad duty to represent you at the 
funeral of our hon. member and past president, Major-Gen. Webber, 
who has the further claim on the regard of the Institution, that he 
was the last surviving founder. Members of council know better 
than the other members of the Institution how indefatigable Gen. 
Webber was in promoting the interests of the Institution in every 
possible way, not only by attending meetings of councils and of 
committee, but by suggesting improvements wherever he thought 
imperfections existed. He notably took an active part in all the 
negotiations connected with the acquisition of a suitable site for an 
Institution building, about which the council reported at the last 
meeting. In him we have lost a true friend of the Institution, and 
his memory will be held in honour as long as the early days of our 
Institution are remembered. 

It would, perhaps, appear natural to take this opportunity of 
comparing the status of the Institution, or rather of the Society of 
Telegraph Engineers, at its inception, with the position now occupied, 
but this has been done so recently in presidential addresses that my 
words would be only a superfluous addition to the remarks more ably 
expressed by my predecessors. On the other hand, the, causes which 
influence the growth of industries, and thereby the rise of institu- 
tions eonnected with them, will bear further discussion, as they are 
of the most varied character, and are an apt illustration of the inter- 
dependence of all factors of modern civilisation. Considering the 


Delivered last night. 
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features of this civilisation generally, it will be acknowledged, after 
a short reflection, that its true foundation is the lowering of the cost 
of production— in other words, the progress of civilisation is in pro- 
portion to the cheapening of articles of consumption. Although 
this may sound purely materialistic, the process of lowering the cost 
of production, which implies the employment of all the knowledge 
we can acquire, and of all the training the best schools can give us, 
results in greater ease of acquiring the necessaries for keeping alive, 
and therefore it gives us more time to cultivate other aspects of our 
existence. This general principle has inanifested itself as much in 
the electrical industry as elsewhere, and further progress appears to 
be dependent on further lowering of the cost of its products. When 

we come to inquire into the means for carrying out this principle we 
soon recognise that the solution of the Problem depends upon a 
variety of circumstances which all influence the result, although they 
may be investigated and discussed separately. For internal work. 
ing," if I may say so, every industry depends upon three principal 
factors :—(1) The capital which provides the works and the raw 
material. (2) The workman who converts the raw material into 
the finished product. (3) The management. 


It is quite idle to try to establish the relative importance of these 
three factors, for each one is indispensable, and likewise the pros- 
perity of each one is inseparable from the prosperity of the others ; 
so that no industrial establishment can flourish where these three 
factors do not co-operate heartily and harmoniously. As a first 
condition for further progress we should, in fact, recognise the 
identity of interest between the capitalist, the workmen, and the 
management, as any measure which is intended to unduly favour 
any one of these three factors would inevitably increase the cost of 
the produce beyond what it ought to be and thereby restrict its sale, 
thus damaging all three. When we examine, in detail, in what way 
each of the three factors can contribute to the lowering of the cost of 
production we find ample confirmation of the intricacy of the problem, 


Tuking capital first, its share in the value of the finished article is 
proportionate to: («) Tho cost of the depreciation and maintenance 
оѓ the works and of their outfit. (6) The cost of the raw materials. 
(c) The profit, representing intcrest on the total capital invested in 
the undertaking. 

In order to minimise the first item the works ought to be carefully 
planned and equipped, so as to be careful of turning out the maxi- 
mum quantity of produce, and their machinery should be selected 
and laid out in such а way that its wear and tear ів only due to its 
legitimate working, and that the handling of all materials is reduced 
to a minimum. The second item, the cost of raw materials, is too 
intimately connected with fiscal questions for treatment in this 
address; but incidentally it should be noticed that practically there 
is no such thing as raw material,“ at least the Royal Commission 
on Trade declared itself unable to define what is raw material.” 
It is true that each industry works up what it designates as raw 
material," but this, in turn, is the finished product of some other 
industry; even the products of nature, whether minerals, plants or 
animals, form the basis of great industries, and are more correctly 
called finished articles than raw materials. In any case for the 
natural progress of industries the cost of the materials, which they 
work up, should be kept as low as possible, and every increase of 
it is a hindrance to their proper development. There is apparently 
not much difficulty in diminishing the third itein, the profit on the 
capital invested ; bui it stands to reason that the interest carned by 
tho capital could not fall below a certain amount without the in- 
dustry in question losing the support of capitalists and collapsing. The 
rate of interest may, therefore, Б considered a fixed quantity; and 
in order to diminish the amount payable under this head, it is 
important to avoid burdening an undertaking with more capital 
than is required for setting it up as a going concern and for providing 
& reasonable amount of working capital. 

A particularly dangerous way of increasing capital expendidure is 
buying patents, as the best inventions may be superseded at any 
time either by better ones or by a change in trade requirements, for 
in such cases the capital invested in the patent would be quite unpro- 
ductive, while the interest would still have to be paid. It is much 
more equitable to remunerate an inventor by a royalty, so that his 
reward may be in proportion to the success of his invention, and to 
charge the amount that may have to be expended in developing the 
invention to revenue account. When conaidering the influence of 
the second factor, the workman, on the value of the product, it 
becoines clear very soon that the amount of work turned out in & 
given time has a twofold influence on the result, as the time occu- 
pied in producing an article not only regulates the amount of the 
wages, but also the proportion of the dead charges to be debited to 
the article. It is, therefore, quite certain that 1n order to contribute 
his share to the lowering of the cost of production of an article the 
workman has to turn out a greater number of these articles in a 
given time, and the problem is how to attain this object without 
endangering the interest of any one cf the three principal factors. 
This sounds almost as if slave labour would prove an economic plan 
in the carrying on of industries; it can, however, hardly be con- 
tended that the interest of the workman is considered under such 


modern industries capital has become a necessary adjunct. 


conditions, and for this reason alone it should be condemned, even 
if there were no other objections to it. 
mate ways in which the amount of wages to be charged against an 
article can be diminished. Most important among them is the sub. 
stitution of machine work for hand labour, and where this is done 
unskilled labour should be utilised for running the machines under 


There are, however, legiti- 


the supervision of a few skilled artisans. Here again the interests 
of the workman appear to suffer, and whenever he is confronted 
with a new labour-saving machine he airs his old grievance that 
machines will deprive the working man of his living, just in the 
same way as he opposed the use of all machinery a hundred years 
ago. The lesson taught by experience has evidently not made an 
impression; but nobody can deny that, instead of making skilled 
labour superfluous, the introduction of machinery has resulted in 
more skilled workinen being emploved, and at better wages than 
before, and similar developments are likely to follow when the work. 
man is further relieved trom hard toil by his best friend the labour. 
saving machine. Another feature of machine work is the greater 
accuracy that can be attained so that, while the cost of production 
is lowered, the quality of the product is improved, and at the same 
time the nter аер of parts is secured, which in itself con. 
tributes to the lowering of cost. It is not easy to convince work. 
men that ‘“ increase of output” is of advantage to them ; if we are 
to accept statemente published in the newspapers, they rather 
believe in the direct opposite, restriction of output, although thoir 
official organa repudiate the idea. 


This desire to do as little work as possible is, in a way, ingrained 
in us all, but in the workman it is, in addition, a reminiscance of the 
mediw val guilds, those ideal trade unions which have been abolished 
everywhere as incompatible with modern industries. In their time 
they have filled à useful purpose, but the conditions which made them 
appropriate have entirely passed away, and any attempt to revive them 
ot their principles is doomed to failure. According to their constitu- 
tion nobody was allowed to exercise a trade, or even to sell its pro- 
ducts, who had not been brought up to it in accordance with strict regu- 
lations, first serving an apprenticeship, then becoming a journeyman, 
and finally advancing to be a member of the guild if he could produce 
& satisfactory masterpiece. The number of apprentices taken on was 
prescribed, and the number of masters in each community was limited, 
во that every craftsman was tolerably certain of constant employment. 
No wonder that such a condition of things has a great attraction for 
the inodern workinan, especially when he happens to be out of work, 
and that he thinks he can improve the position of his class by 
restricting output and by insisting on a minimum rate of wages, after 
the manner of the old guilds. His reasoning apparently is that 
modern conditions of living require a number of things to be done 
every day; consequently the less work each individual does the 
more individuals have to be emploved, and if a minimum rate of 
wages is enforced the question of the unemployed is satisfactorily 
solved. In the Middle Ages, when each community was to a great 
extent self-contained, and the intercourse, even between neighbour- 
ing towns, was hampered by bad roads and insecure travelling, it 
was possible to adopt this solution of the problem, especially as the 
style of living was very much the same for the great majority of 
peop while their requirements did not include much beyond their 

odily wants.. During this time the workmen, when they had 
become full members of the guild, were practically chained to the 
soil, and in return for this immobility their number in a community 
was limited. They had to do all their traveling, if they were that 
way inclined, while they were journeymen, and most of them used 
that time for picking up information useful for their trade, even in 
foreign countries. As the facilities for travel increased, and with it 
the intercourse between distant countries, the prices of products fell 
which formerly had been obtainable only by the very rich, and 
gradually the great majority of people have become accustomed to 
surround their daily life with luxuries, meaning thereby everything 
that is not absolutely required to keep body and soul together. 
This alteration in the way of living has been further accentuated 
and extended by the substitution of machine work for manual 
labour; in fact, this change of the mode of production is still going 
on to the great advantage of the consumer: in other words, every- 


body is sharing in the great benefit of the cost of production being 
lowered. 


On the position of workmen the further circumstance has exercised 
an important influence that, by the facilities of intercourse and by 
the employment of machinery, huge factories are enabled to under- 
sell works on a small scale, so that for successful competition in 
It is, 
therefore, no longer possible to insist on masters being selected only 
from the class of workmen, nor is the work which is absolutely 
necessary for the daily existence of mankind sufficient to keep all 


workmen in constant employment, so that the old remedy of the 


guilds can no longer be applied. Restricting the output has in fact 
nowadays exactly the opposite effect to what it is intended for. 
When the price of an article is raised owing to this supposed remedy, 
a number of consumers begin to do without it, and the demand for it 
diminishes, so that less people can be employed on its production. 


Е 
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Instead, therefore, of securing employment for more men, it will 
endanger the continuance of work for those who restrict output under 
the mistaken impression that they are benefiting their fellow- workers. 
How far this restriction of output is carried sometimes can be illus- 
trated by the action of the workmen in shipyards and boiler shops, 
who either refuse to work pneumatic riveting machines or insist on 
doing no more work with the machines than could be done by hand, 
éxacting the same price per rivet as for hand labour. It escapes their 
attention that they handicap their employers in competition with 
others who are free to utilise such labour-saving devices to their full 
extent, and that unsuccessful tendering means no work at all. On 
the other hand, a good example of the beneficial effect of lowering 
the cost of production is furnished by the trade in glow lamps. At 
first, when they were made by a few highly-skilled workmen and 
sold at 25s. each, there were very few consumers able to indulge 
in the luxury of electric light, and the number of hands employed 
was correspondingly small. That condition of things has been 
absolutely changed since the price has been lowered to its present 
level; thousands of skilled workers are employed in the production 
of lamps, in addition to the tens of thousands of unskilled people 
who attend the machinery used in the manufacture and perform the 
manifold functions connected with this trade. Such a result could 
not have been attained without the use of labour-saving machinery 
of the most varied description, and it seems incredible that, in 
spite of this and similar demonstrations of the beneficial influence 
of increased output at lower cost, the workman should remain 
blindly hostile to this principle and cling to his exploded remedy of 
restriction of output. This attitude is illustrated by a remark which 
a leading workman made when the importance was impressed on 
him of diminishing the amount of wages chargeable to each indi- 
vidual article, because in this way the article became cheaper, more 
customers could be found to purchase it, and consequently more 
workinen would be required to produce it. His observation was 
that he fully understood the argument, and that it meant, in his 
opinion, when carried out to its full extent, that everybody would 
find employment if no wages were paid at all. It is rather sad to 
think that such & man, who has been elected by his fellow-workers 
to a high office in his trade union, should not be able to discriminate 
between the rate of wages paid to a workman and the proportion of 
such wages chargeable to each article produced by that workman. 


Workmen have also a rooted objection to seeing machines worked 
by unskilled men, which is apparently based on the mistaken notion 
that such unskilled men are replacing skilled workers. They, how- 
ever, overlook the fact that labour-saving machines are only intro- 
duced where the same articles produced by hand labour would be 
too expensive for sale, consequently no skilled workmen could be 
employed instead of labour-saving machinery. Another fetish of 
the working man is his desire that all workers should be treated 
alike and no preference given, absolutely ignoring that the capable 
and industrious are more deserving than the lazy and careless 
workers. How disastrously this tendency sometimes operates I can 
tell from a personal experience when I started the first continuous 
working tank glass furnace in Leeds about 25 years ago Up to that 
time all glass for bottle making was melted in pots and the glass- 
blowers were never certain when their services would be required, 
as it was almost impossible to melt the batch in a given time. 
Again, their work was frequently interrupted if the furnace man 
was unable to control the heat properly, so that the melted glass 
was either too hot or too cold. In any case, the working out of the 
last portion was very troublesome, as the pipes had to be dipped far 
into the furnace to reach the bottom of the pots. All these draw- 
backs are overcome in the tank furnace, where the melted glass is 
always ready for the blower; its temperature is under perfect con- 
trol and its level is always ће most convenient for the workers. As 
it happened the secretary of the trade union worked at the furnace 
and expressed repeatedly his great satisfaction nt this complete 
solution of all their difficulties. IIis union consented to the prices 
of bottles being lowered, but in spite of that the men succeeded in 
carning higher wages than before, owing to the greatly increased 
facilities of working. Encouraged by the success, the firm desired 
to establish three shifts of workers in order to utilise to the full the 
continuous working of their plant, but the trade union would not 
give their consent, alleging that the firm were making enough profit 
working two shifts. The firm then resolved to build some more 
furnaces of the same kind, but, to everybody's nstonishment, the 
trade union threatened to withdraw all their members if another 
furnace were built. I asked the secretary for an explanation, 
and reminded him that he had nothing but praise for the 
improved system of glass melting. In reply he said that he had 
nothing to take back, but that it was precisely the very great advan- 
tage that men enjoyed who worked at these furnaces which induced 
his Council to prohibit their further building, as it was not likely 
that all the Yorkshire employers would follow suit, and they did 
not wish to have some of their men working under better conditions 
than others. To this decision the trade union adhered for nearly 
20 years, and the consequence has been that hardly any glass bottles 
are now made in England. I was reminded of this story when I 


saw in the newspapers, a short time ago, the bitter complaint of the 
glass workers that foreign bottles were dumped in this country to 
the detriment of the native workmen. Ifthese men had understood, 
25 years ago, the principle that to lower the cost of production is to 
facilitate and increase the sale of an article, and thereby to benefit 
the whole community, themselves included, thev would not have 
opposed the introduction of the tank furnaces, and they might also 
have remembered that competition would have forced all employers 
very soon to adopt this improved method of glass melting, so that 
all the members would have worked under the same favourable 
conditions. Such a glaring case of shortsightedness does, perhaps, 
not occur very often, but this particular one has done irreparable 
injury to the manufacture of glass bottles in Yorkshire. Similar 
mistakes on the part of the trade unions can only be prevented by 
enlightening the workman as to the necessity of lowering the cost 
of production, so that he uses his best endeavours to increase the 
output by adopting the latest methods and the best labour-saving 
machinery, and by convincing him that restricting the output means 
restricting employment. 

However important capital and labour are to an industry, the 
third factor, Management," is none the less essential for its satis- 
factory progress. Under this term everything is included which 
appertains to: (a) The selection of site for works, their planning 
and their equipment. (b) The commercial work connected with the 
business. (c) The arrangements for carrying on operations. (d) 
The designing of new apparatus and the investigation of new 
methods of manufacture. 

It is easy to understand that in every one of these directions good 
management can do much to lower the cost of production, but this 
is hardly the time to discuss all these points in detail. Only on the 
last I venture to make а few remarks, as the proper design is a 


| matter in which the members of this Institution are interested, more 


particularly those who have only recently graduated from a college. 
A good design should have for its aim the lowering of the cost by 
employing simple component parts which can either easily be 
obtained or cheaply manufactured. The first requirement is fulfilled 
by utilising standard sizes, and in this respect the work of the 
Engineering Standards Committee is of the greatest possible import- 
ance to the industries of this country. In addition to these public 
standards" much can be done to facilitate work by adhering to 
standard parts in each factory, so that it is not necessary to carry 
an immense variety of parts in stock. A number of graduates do 
not realise that the object of their working practically in the various 
shops, in addition to studying at a college, is to teach them by their 
experience what the difficulties of the various operations really 
consist of. It is not so important that they learn to overcome these 
difficulties as easily and as quickly as a skilled workman, but that 
they acquire the habit of thinking how to avoid these difficulties 
when they are designing new work, and how to take advantage of 
the material at their disposal. In other words, a designer should 
have an intimate acquaintance with the scientific principles that 
come into play and with the ways in which they are applied, and 
he should know, if possible from personal experience, the capabilities 
and the limitations of the workman and of the machinery by which 
the operations are carried out. It is, however, by no means вић- 
cient for preparing suitable designs to be well acquainted with the 
means employed to execute them ; it is just as important to form 
an accurate conception of the problem that has to be solved, and to 
possess & thorough knowledge of previous attempts in the same 
direction, and of the causes of their success or failure. Another 
branch of knowledge required for the good management of factories 
is a careful training in the way of conducting experimental investi- 
gations, coupled with the good judgment as to which investigations 
are worth taking up. No doubt the list of qualities that ought to 
be found in а good manager could be extended still further, but 
enough has boen said about all the three principal factors to show 
the great number of different points which have to be considered in 
connection with the internal working of modern industries. 

Besides these internal factors, there are all the external circum- 
stances which influence the well-being of the industries, and it is 
easy to see, even without entering at length into further details, that по 
true picture of the state of an industry can be arrived at if only a 
few features of their complicated constitution are to be taken into 
consideration. These remarks about industries in general apply 
naturally to the young electrical industry quite as much as to the 
oldest established one; there are, however, some features of its 
development which have greatly contributed to its rapid rise, and 
could, perhaps, be imitated in other industries to their great 
advantage. At first the long time during which weak battery cur- 
rents alone were employed, chiefly for telegraphic purposes, per- 
mitted the completion of important scientific investigations which in 
the end led to the discovery of those fundamental laws which form 
the basis of all practical applications of electricity. Nor has science 
deserted the industry when it began to deal with powerful currents. 
I will only remind you of Dr. John Hopkinson's mathematical 
demonstration in this room, that alternate-current machines can be 
worked in parallel. This example is particularly interesting, as in 
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this case science has pointed out to the engineer how he could solve 
one of his problems; usually the function of science has been to 
prevent its followers from being deceived by appearances or by 
plausible fallacies. By such negative indications alone science can 
give definite answers, while its deductions of a positive character 
cannot be accepted without further proof, owing to the uncertainty 
whether all premises necessary for the correct solution of the prob- 
Jem have been taken into consideration. For this reason deductions 
arrived at theoretically should be tested by practical applications 
before further conclusions are based upon them. Here again the 
electrical industry has had the great advantage of possessing from 
its very beginning most sensitive instruments, which, in addition, 
are easily handled, so that the verification of theories has been a 
comparatively easy matter, and it has been possible to control by 
accurate measurements all operations not only in the laboratory but 
also in the workshop. 

One feature of electrical measurements has contributed more than 
anything else to the rapid rise of the industry, &nd that is the adop- 
tion of the same units of measurement in all countries." The idea 
of such a system originated with Prof. Wilhelm Weber, of Göttingen, 
about 70 years ago, but the British Association for the Advancement 
of Science has the honour of having taken the first step to realise 
the proposal of Weber by appointing a committee to suggest practical 
electrical units. This committce, after due deliberation, chose as the 
basis of their system the centimetre, the grannne, and the second, and 
I should like to know why they chose the metrical units, unless they 
had convinced themselves that these were the best for the purpose. 
At that time (1861) there was no question of international units, 
nor had the metrical system been adopted as universally as it is 
now ; all the more weight ought, therefore, to be attached to tho 
decision of this committee, which consisted of eminent scientific 
men and prominent engineers, so that both the theoretical 
and the practical aspects of the question were kept in view durin 
their deliberations. Certainly there is no doubt about the beneficia 
effect of the adoption of this system by all countries, and I have no 
recollection of ever hearing that the decimal division adopted in it 
has given rise to any difficulties. It is true some modifications have 
become necessary, which were discussed and accepted at a series of 
International Congresses called for the purpose, but so far as I am 
aware nobody has ever suggested that it would be to the advantage 
of any country to start a system of electrical units of its own. In 
spite of this favourable experience, we all know that there exists 
still an obstinate resistance against the general introduction of the 
metrical system into this country, although it has been shown over 
and over again that the reasons advanced for this obstruction are 
based on fallacies and are opposed to the experience of other 
countries. Such an attitude is very largely due to want of practice 
with a thoroughly consistent system of weights and measures. In 
this connection it is significant that all engineers who have had to 
deal for any length of time with metrical measurements unhesi. 
tatingly prefer them to the English want of system. I am, of 
course, aware that some prominent engineers profess to havc tried to 
work with metrical units, and have been unable to work as quickly 
and easily with them as they could with their accustomed units. 
About them one is tempted to say that their conclusion in this par- 
ticular matter ів about as reliable as that of a man who tries to 
skate, and, after his first attempt, gives it as his opinion that you 
cannot move faster by skating than by walking. Another big out- 
cry is raised against the metrical svstem on account of the great 
disturbance of all business transactions that would result from the 
change of weights and measures, and appalling figures are mar- 
shalled as to the expense of giving effect to it. It docs not appear 
that other countries have been ruined by discarding obsolete weights 
and measures, nor should the expert opinion of the inspectors of 
weights and measures be ignored, who unanimously consider the 
introduction of the metrical system to be a pressing need to put an 
end to the existing confusion, and advocate, in addition, that such 
an introduction should be made compulsory. The very same thing 
has been recommended by twoor three Parliamentary Committees, 
after hearing innumerable witnesses for and against the change. 
Why should such well-considered opinions be calmly ignored, and 
why should the bogie of expense be trotted out before tlie publie, 
when the real sentiments of the opponents about the disturbance of 
trade, caused by a change of weights and measures, are disclosed 
by the fact that they themselves advocate a revised British system, 
based on the inch, the introduction of which would have the sanie 
disturbing influence as that of the metrical system, but would lack 
the advantage of making the international metrical system the 
universal one? For it cannot be doubted that the example of Great 
Britain would innnediately be followed by the British colonies and 
by the United States, so that the whole community in all civilised 
countries would enjoy the same advantages as the electrical engineers 
already possess. 

Against this argument the opponents of the metrical system 
usually point out that even in France some instances can be found 
where the old measures are used in preference to the metrical ones, 
but on examination it turns out that only the old names are pre- 


served in some districts and in some trades, but that in reality the 
measures in use are based upon metrical units. The few exceptions 
are only proving the rule; and it would be as wrong to say that the 
metrical system is not universally used in France or Germany, as it 
would be to contend that English is not the language of the United 
Kingdom, because you can find people in some remote parts who do 
not know that language. Asa last resort the expense of changing the 
screw-threads is urged against the change to the metrical system, 
and the Continental practice of calling their system Whitworth 
Thread ” is considered an incontrovertible proof that the metrical 
screw-thread is impracticable. If all taps and dies and leading 
screws had to be exchanged at once, it would certainly be a costly 
affair, but such a measure is not likely to be adopted, as no advan- 
tage could result from it. For the real difficulty with screw-threads 
is that giving dimensions on paper is not sufficient to insure that 
the screws, manufactured according to such instructions in different 
works, are really interchangeable. This subject has been іп. 
vestigated by a committee of the War Office, and their conclusions 
throw a very interesting light on the controversy. In their 
opinion it is only possible to obtain interchangeable screws, if the 
leading screws by which they are made have all been cut on the 
same screw-cutting lathe, or are at least cut on benches which are 
fitted with a leading screw manufactured on the original bench. If 
another link is interposed differences in the screw turned out become 
perceptible. As а consequence of the finding of this committee a 
screw cutting lathe has been set up at the National Physical Labora- 
tory, where leading screws for screw-cutting lathes arc to be manu- 
factured. The same experience has been made in other countries, 
where nominally ©“ Whithworth's Threads are used. It is not 
possible to make screws interchangeable by prescribing their dimen- 
sions, the only way is to obtain taps and dies or leading spindles cut 
by the same tools. If it ів not а case of extreme accuracy, there is 
no difficulty in cutting English thread by means of a metrical lead- 
ing screw or vice versa. By usin: a wheel with 127 teeth on the 
driving axle an accuracy of 1: 6850 can be obtained, which is sufti- 
cient for ordinary purposes. In any case it is much to be regretted 
that such a useless encumbrance of our daily life, and such an 
obstacle to foreign trade, as the English system of weights and 
measures, has not vet been abolished. 


Among other external factors which influence the technical side 
of industries are the patent laws of the various countries—a sub- 
ject on which the most divergent opinions have been pronounced. 
It would lead me too far if I attempted to discuss all the features 
connected with the patenting of inventions, but I should like to 
draw your attention to the fallacy of considering a preliminary 
examination, as practised in the United States, for instance, to be 
of any advantage to an inventor, That system of examination 
involves as much trouble and expense as a lawsuit, but it is no bar 
to a lawsuit being commenced later on, and then the same case has 
to be argued over again. А favourablo result of such an examina: 
tion is, therefore, in no way & guarantee of the validity of the 
pn the other hand, I willingly admit that anticipations may 

detected by this search. It is, however, the business of an in- 
ventor to find out for himself what has been done before, and to 
make himself thoroughly acquainted with his subject before he 
begins to suggest improvements. In this work he should be assisted 
by the staff of the Patent Office, where a reference library for tech- 
nical 9 5 should be at his disposal, containing not only patents, 
industrial designs or models and trade marks, as prescribed by 
Art. XII. of the International Convention for the Protection of 
Industrial Property, but also files of the principal technical and 
scientifie periodicals and transactions. Searching such records will 
prove to be a liberal education, and will in the end be of greater 
advantage to the inventor than having this work done for him by 
the members of the staff, who cannot be as well qualified to make 
the search as the inventor himself, as their acquaintance with the 
essential features of a new device is necessarily inferior to his. 

Other branches of legislation, besides the Patent Laws, affect indus- 
tries directly or indirectly, either by prescribing measures for safe- 
guarding health and life or by laying down rules for the building of 
factories, or by dealing with the liability of employers in case of 
accidents. With all these I do not propose to deal in further detail 
аз I hope that by merely outlining the influences under which 
industrial work is carried on, I have made it clear that they are 
very numerous and of the most varied character. It is, therefore, 
extremely difficult to foresee what consequences a serious alteration 
of soine of the existing conditions will entail, while it would be quite 
wrong to draw conclusions about them from a comparison of the 
industrial state of a country at the present time with its position 
before railways, telegraphs and other modern contrivances revolu- 
tionised the intercourse between nations. By their aid manufacturers 
in any country are now in a position to make themselves quickly 
acquainted with the latest improvements affecting their business 
that may have been discovered anywhere, and they can also ascer- 
tain without much delay and with very little trouble what the 
requirements are of the remotest communities. In this respect 
manufacturers of all countries are now competing on an equal foot- 
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ing, where formerly those of one country may have had great 
advantages over the others. Another cause of change has been the 
desire of many countries to createtheir own industries instead of 
depending on foreign supplies, and it is not very wonderful that the 
British industries have new rivals where 60 years ago they had 
absolute command of the markets. If complaints are now raised that 
this foreign competition is ever increasing, and proposals are made to 
protect British industries against it, two points require particular atten- 
tion. One is that it is hopeless toendeavour to re establish the former 
monopoly, and the second that it might be useful to investigate 
whether the former industrial supremacy has not led to nee ect in 
many respects, for which we now have to suffer. Whatever 
remedies may be proposed to enable British industries to hold 
their own in the general competition, there is, in my opinion, only 
one safe test for selecting the right ones, and that is that their 
0 should lower the cost of production for the benefit of the 
whole community, | 


d 


WIRELESS TELEGRAPH NOTES. 


Prof. Slaby contributes another article on wireless telegraphy 
to the Elektrotechnische Zeitschrift of October 27th, this being 
the third of a series of which the two former parts have 
been noticed in this column. The present communication 
deals mainly with the energy dissipation due to ohmic 
resistance in the metal and in the spark-gap of а transmitting 
air-wire. First, he shows that the damping-in—for example, 
a 120ft. air-wire of copper 3mm. thick—amounts per period 
to about 0:8 per cent. of the energy of the oscillations, and 
is, therefore, negligible. Then he describes his method 
of measuring the resistance of the spark-gap. This method 
consists in forming an oscillating circuit containing in series 
the ordinary spark of fixed length, a spark-gap of variable 
length, a condenser and inductance, a variable resistance of 
graphite rod and a delicate hot-wire ammeter. The variable 
spark. gap is shunted with an electrolytic resistance, so that 
the final potential at the fixed spafk-gap is not affected by 
alterations of the length of the second. The variable spark- 
gap is then slowly lengthened from zero, and at various 
positions ammeter readings are taken. Thus the current is 
obtained as a function of the spark-length. Next, the gap is 
shorted and the graphite resistance varied, with the result that 
the current is plotted as a function of the spark-length. These 
two curves, at equal ordinates, express spark-lengths in ohms. 
This result plotted as a curve shows that the resistance rises 
parabolically with spark-length for small lengths, and after- 
wards increases linearly. Ву different series of experiments, 
using different values of the capacity included in the oscillating 
circuit, Prof. Slaby finds that with increasing capacity (which 
implies diminishing oscillation frequency) the resistance per 
millimetre of spark-gap is decreased at all lengths. These 
noteworthy results are exhibited in another way by plotting 
the conductance of the gap on an oscillation-period base. The 
curves show that as the period increases the conductance of 
the. gap diminishes, linearly at first and afterwards more 
rapidly—the more rapidly, besides, the smaller the spark-gap. 
Thus for all periods, with the same spark-voltage, small gaps 
have more than proportional conductivity as compared with 
long gaps. For this reason the author believes that ohmic 
waste at the gap could, in wireless telegraphy, be mitigated by 
replacing a long gap by several shorter gaps. As an example, 
а 10mm. gap, with a discharge potential of 30,000 volts and 
having an effective resistance of 15 ohms, can be replaced by 
three gaps in series each 2-5mm. having, together, the same 
discharge voltage, but a total resistance of only 0°6 ohm. 

It appears that a new wireless telegraph burglar alarm has 
been fitted by the Chubb Lock Co. to a safe, and is so arranged 
that any ig dele with the door at once causes an oscillator 
to send out Hertzian waves which actuate alarms in all parts 
of the building. In addition to this useful function the 
apparatus also delivers an unpleasant shock to the burglar. 
We are inclined to think that old-fashioned devices worked 
by wires will be substituted after the establishment has been 
unnecessarily alarmed by a few nocturnal thunderstorms. 

It is reported that the Canadian authorities are disposed to 
adopt the lead of the United Kingdom in connection with 
national control of wireless telegraphy. 
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LEGAL INTELLIGENCE. 


Chepstow Gas & Coke Consumers Co. v. Chepstow Electric 
Light & Power Co. 


In the High Court on Friday last, the Lord Chief Justice, Mr. Justice 
Kennedy and Mr. Justice Ridley heard an appeal on behalf of the 
Chepstow Electric Light Co. from a conviction and fine by the Justices 
of Monmouth. It appeared that on May 31 last, complaint was made by 
the Gas Co. that on and since Oct. 2, 1903, the Electri? Light Co. had 
made default in complying with certain requirements of sec. 18, sub- sec. 
1 of the Electric Lighting (Clauses) Act, 1899, in having laid down 
and constructed certain new electric lines and other works in undue 
proximity to the mains or pipes belonging to the Gas Co. and had not 
conformed to the requirements of the Gas Co. for protecting their mains, 
&c., from injury. A summons was issued against the Electric Light Co, 
and was heard on June 17, when the Electric Light Co. were convicted. 
Before the opening of that case the Electric Light Co. objected that the 
Court had no jurisdiction inasmuch as there was a special method 
of recovery provided under sec. 18 of the Electric Lighting Act, 
1899, that the complaint was not made within six calendar months of the 
time when the matter of the complaint arose, that the matter of the com. 
plaint had already been the subject of arbitration, that the arbitrator’s 
award was final, and that the Gas Co. were barred from proceeding 
for the recovery of penalties. The magistrates overruled these objections 
and heard the evidence, when it was proved that the Electric Light Co. 
did not give the Gas Co. notice, as provided by sec. 18 of the Act, 
before commencing to dig trenches for their lines near the mains of the 
Gas Co., and that the cables of the Electric Light Co. were laid in undue 
proximity to the gas mains, and not in accordance with the requirements 
of the Gas Co. It was also proved that the Electric Light Co. had not 
altered the situation of the lines since the date of the arbitration, and 
that the work of laying the electric lines was completed by Oct. 31, 1903. 
The Justices considered the complaint and information sustainable in 
addition to the arbitration proceedings, and accordingly convicted ths 
Electric Light Co., and fined them £1 and costs, and a daily penalty 
during default of £1. The question for the opinion of the High Court 
was whether their decision was right in point of law. 

Mr. SHIRESS WILL, K.C., for the Electric Light Co., contended that 
there could not be a conviction for daily penalties until after there had 
been a conviction, and took the various points mentioned. 

Mr. M. MACMORRAN, K.C., for the Gas Co., said that penalties in 
addition to compensation was one of the means of enforcing the require- 
ments. The complaint was that the electric lines were laid in some cases 
over the gas pipes. So long as the requirements of the Gas Co. were not 
fulfilled they had a grievance, and the offence arose from day to day. 
Under these circumstances there was a necessity for a continuing penalty. 

In giving jugment, the LORD CHIEF JUSTICE said the Court was of 
opinion they could not interfere with the conviction. The proceeding 
was commenced by information and summons under sec. 18 of the Act 
against the Electric Light Co. for that they had laid down and con- 
structed certain new electric mains in undue proximity, and had not 
conformed with such requirements as were made on behalf of the Gas 
Co. He saw, of course, how that statement was made as to laying dowa 
the mains in undue proximity got into the summons. There had been 
arbitration proceedings before Major Cardew with regard to the cables, 
and Major Cardew had found as a fact that the cables were in undue 
proximity, and that the Electric Light Co. had uot obeyed the require- 
ments of the GasCo. The offence here was not an offence of laying down 
wires in any given position, but machinery was provided whereby certain 
people whose interests were affected (as, for instance, the Gas Co.) might 
make requirements, on notice being given, that they had & means of 
recovering any damages done, and there was a provision for arbitration. 
But sec, 5 made the substantive offence default in complying with any 
of the requirements of the section. And so far as this was con- 
cerned the only requirement of the section was not conforming with 
reasonable requirements made by the officers of the company for 
protecting the gas pipes. Therefore they had to consider whether or not 
the time limit of six monthsin Jarvis’s Act, which was relied upon 
in this case, applied so as to make the conviction either bad upon the 
face of it or bad on the facts stated by the magistrates, showing that there 
had been a complete offence for more than six months. The point that 
there could be no summons for & penalty because the matter had been 
referred to Major Cardew, was not a good point. Not only did the section 
say the penalty was to be in addition to compensation, but it was obvious 
the provision for a penalty had no necessary relation to the compensation. 
It might very likely be the penalty was for the purpose of enforcing 
obedience to some requirement which did not involve compensation at 
all, and yet might be found to be reasonable, as, for instance, the putting 
of the mains at any given distance from the gas pipes, found to be right 
by the arbitrator. That, he thought, had been made clear because there 
was a daily penalty added showing that the provision regarding penalty 
had nothing to do with the compensation to be paid to the Gas Co. It 
had been contended that the conviction was bad, because, In addition to 
a £1 penalty, it went on to say and £1 for every day in default.” They 
all thought that was a matter which did not affect the conviction, 
and the only result of their order on that would be that that be struck 
out from the conviction, and no effect would be given to it in the event 
of any effort being made to enforce the penalty. The difficult point was 
that the information was laid too late. The question was whether the 
contention was right that, because the conviction related to something 
done as far back as Oct. 22, or mentioned on its faca that the company 
on and since Oct. 2 made default in obeying the requirement, the con- 
viction was bad. He was clearly of opinion that was not an objection 
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to be taken to make the conviction on the face of it bad. ‘There was a 
broader view to be taken of the case- that this requirement was for the 
purpose of that offence—assuming it to be a proper requirement—put in 
the position of disobedience. It seemed to him it was possible the magis- 
trates might have thought that the offence—namely, disobedience to the 
order—was of such a character that there was a completed offence at a 
certain time. Having regard to the language of the order and the facta 
as found by the magistrates the question could not arise and could 
not be relied on in that particular case. The appellants were dis- 
puting that the mains were too near for more than 44 months after 
the question was raised, and then there was a requirement to them to 
comply with what the gas company wanted after the date of the award. 
It was not possible for them to allege this conviction as alleging a com- 
pleted offence on Oct. 2, in respect of which the penalty might have been 
inflicted, but there was nothing to show the offence was complete or not 
conforming to the requirements more than six months before the 
summons was taken out. He was, therefore, of opinion that the appeal 
must be dismissed with costs. 
The other judges concurred. 


Lincolnshire Tramways Oo. v. Dickinson. 


Last week a Divisional Court (the Lord Chief Justice, Mr. Justice 
Kennedy and Mr. Justice Ridley) heard this appeal from a decision of the 
Lincoln County Court Jadge, Sir G. Sherston Baker. (The facts of the 
case were reported in our issue of June 24.) Defendant, a well-known 
consulting engineer, was retained by plaintiffs to report on their lines. 
He did so, but was unable to give evidence in the then impending arbitra- 
tion. After his initial fee of 50 guineas had been paid, plaintiffs alleged 
that he was bound to give evidence, and that as he had failed t» do so 
they were entitled to recover back the fea paid him. The arbitration 
never became necessary, as the parties came to an agreement. Mean- 
while, Mr. Dickinson had declined to give evidence, and plaintiffs called 
in another gentleman in view of tho possible arbitration, paying him also 
50 guineas. 

Defendant contended that there was no contract to give evidence at the 
arbitration, and pleaded that he had done what he was paid ſor namely, 
made an examination and reported upon the lines, with a view to assisting 
plaintiffs to eee what price they ought to ask for their property. The 
County Court judge decided in favour of plaintiffs, and defendant now 
appealed. 

After argument, their Lordships allowel the appeal, entering judgment 
for defendant, with costa. 


Thompson v. Mackie & Co. 


In the King's Bench on Wednesday, before Mr. Justice Lawrance and a 
jury, William Thompson, a liftman employed at Mann, Crossman & Co.'s 
brewery, was awarded £80 damages for personal injuries against W. 
Mackie & Co., electrical engineers. Defendant firm was employed to 
re-wire the electric lifts at the brewery in February, and plaintiff, who 
was cleaning out a pit, was seriously injured. 

Defendants contended that plaintiff mast have known what was being 
done, and should have avoided the lift. 


Attorney-General v. Urban Electric Supply Co. 


TThis case was in the list for hearing before Mr. Justice Joyce in the 
Chancery Division on Monday, when Mr. Hughes, К.С. (for the Attorney. 
General) said he required time to consider the matter and, possibly, to 
put in further evidence. Пе asked for an adjournment until next week. 
It was arranged that his Lordship should hear the cass on the 19th inst. 


Sanders v. Reid Bros. & Oo. and Others. 

Before the Lord Chief Justice and a Special Jury yesterday (Thursday), 
plaintiff (a carman) sought to recover damages agains: London Count 
Council, and their contractors, Messrs. Reid Bros. & Co., electrical engi- 
neers, for personal injuries sustained on July 14 last by reason of his 
being thrown from his seat while driving a lorry past a manhole which 
had been constructed for the purposes of the electrification of the Council's 
South London tramway system. Reid Bros. & Co, who were employed 
by the Council to provide and lay conduits, denied that they had been 
guilty of negligence or that they were responsible, for having performed 
their work they gave notics to the Highway authorities (Southwark 
Borough Council) to permanently replace the road. 

In the result the jury found that the accident was caused by the negli- 
gence of Reid Bros. & Co., and returned a verdict for plaintiff for £125. 

Judgment was given with costs against both defendants. 


The Aston Meter Trouble. 

On Friday, at Aston police court, the test case against one of the 
malcontent electricity consumers was decided. A consumer named 
W. Hunter was summoned for non-payment of £2. 10s. 10d. for electrical 
energy consumed and 11s. 1d. for rental of fittings. (The evidence given 
on the last occasion was abstracted in our issue of 28th ult.) The Bench 
now made an order for the payment of £1. 16s. 6d. 


Tramway and Electric Lighting Assessment. 


The arbitrator (Mr. P. Michael Faraday) appointed to deal with the 
question of the increased assessments of Hull Corporation tramway and 
electric lighting undertakings has issued his award. 

The old assessment of the tramways was £12,085, the new assessment 
£23,281 and thearbitrator's award is £16,050, The old assessment of the 


electric lighting undertaking was £2,591, the new assessment £7,081, and 
the arbitrator’s award is £2,714. 

Mr. Faraday held that the principle of the Mersey Docks and Harbour 
Board г. Liverpool Overseers,” does not apply to municipal tramways. 


Re Blmore's Trust (Ltd.) 


On Tuesday Mr. Justice Warrington dismissed the petition of Miss A. J. 
Reynolds and Mr. Allan Reynolds, for the compulsory winding-up of this 
company. 


———— MM —— 


Damaging Fase-boxes. 

At Bootle Police Court last week two boys, named Reddington and 
Howitt, were summoned for damaging a fuse-box belonging to Bootle 
Corporation. Mr. F. M. Farmer, for the Corporation, said that on Oct. 7 
the two defendants were seen to put a wire into a fuse-box in Rimrose- 
road. This resulted in a total derangement of the electricity supply of 
the borough, and in several of the large works much inconvenience was 
experienced by the temporary failure. One of the defendants said he put 
the wire into the box to get an electric shock. 

The beuch said the boys had indulged in a most dangerous practice, 
and they would have to pay the costs of the summons. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


An assistant electrical engineer is required for Hull Corporation 
electric tramways department. Salary £120. Applications to the 
tramways electrical engineer (Mr. J. Wilkinson), Tramway Power 
Station, Osborne-strect, Hull, by Nov. 14. Sec advertisement. 

A shift engincer is wanted immediately at Worksop electricity 
works. App‘ications to the clerk to the Council (Mr. Geo. Н. 
Featherston) by Nov. 47. See advertisement. 

Oldham Electricity committee require a junior assistant electrical 
engineer with previous experience in central station work. Salary 
£75. Applications to Mr. S. Wilmott Newington by 14th inst. 


Poplar (London) Borough Council require a mains superinten- 
dent. Salary £120. Applications by 18th inst. to the town clerk 
(Mr. Leonard Potts), Council Offices, High-street, Poplar, E. S»e 
also advertisement. 


Notice is given in connection with the forthcoming examination 
for assistant examiners in the Patent Office that Dec. 15 isthe latest 
date on which applichtions can be received on the official forms. 


A lecturer in electricity and physics is required in January at the 
ишора Technical School, Birmingham. Commencing salary £140. 
Particulars from Mr. С. Mellor. Applications by Nov. 19. 


Battersea (London) Council require an_ electrical engineer 
Salary £400. Applications by noon Nov. 15. 

Battersea Council also require an assistant superintendent for 
town hall buildings. £2 per week and uniform. Applications by 
noon Nov. 16. 


Chester Corporation want a station superintendent. Salary £180, 
rising to £180. Applications by 14th inst. 


Blackburn Electricity committee require a mains assistant. 
Applications by Nov. 18. 


Patent Office.—An open competitive oxamination for not fewer 
than 20 situations as assistant examiner in the Patent Office, London, 
will be held by the Civil Service Commissioners, to commence on 
Jan. 2. Forms of application for admission from tha Secretary, 
Civil Service Commission, Burlington-gardens, London, W. 


Mr. D. M. Kinghorn, electrical eagineer and manager of Leigh 
(Lunes.) electricity works, was on Wednesday appointed chief 
engineer and manager to Southwark (London) Council's electrical 
undertaking. There were 93 candidates. 


Mr. J. 1%. Teasdel, chief assistant electrical engineer at Cardiff, 
has been appointed resident electrical engineer and manager of the 
Pontypridd electric tramways at a salary of £300 per annum. 


For the position of mains superintendent Marylebone (London) 
Council selected the following three candidates from the applications 
received :—Mr. C. H. Smyth, chief electrical assist ant at Willesden ; 
Mr. C. M. Davis, mains superintendent at Barrow-in-Furness ; and 
Mr. W. Chamberlain, mains superintendent at Oldham. Ultimately 
the Electric Supply committee selected Mr. Smyth, who has been 
appointed at £230 per annum. 


Mr. W. H. Allen, at present chief assistant engineer, has been 
appointed chief engineer and manager of Loughborough electricity 
works, and Mr. G. H. Saunders has been promoted to the position 
of chief assistant. 
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Australasia.—The Australian Mining Standard" states that 

Sydney Electric Lighting committee recently decided to recommend the 
City Council to seek parliamentary powers to borrow £250,000 for the 
extension of their electricity undertaking and to carry out various exten- 
sions of the mains recommended by their electrical engineer (Mr. T. Rooke.) 

What is claimed to be the first electric pneumatic signalling apparatus 
has been recently installed at the central railway station, Brisbane, at & 
cost of about £3,000. 

The Goldfields Diamond Drilling Co. have now 26 Sullivan electric 
diamond drills at work in Australasia. 

In the course of his recent examination by the South Australian Royal 
Commission on the electrical equipment of the Islington railway work- 
shops, Mr. E. Noyes said he estimated that the proposed electric power 
plant would pay interest and redeem the capital expenditure in about 
10 years. There was a loss of 20 per cent. with the present system. It 
was proposed to instal 36 motors, 13 crane equipmenta and three sets of 
boilers. Mr. N. I. Price, representative of the General Electri» Co. (N. V.), 
also considered the workshops highly suitable for electric driving, and 
that the cost could be wiped off in 10 years. Mr. Price, however, advocated 
а mixed drive, во as to make the whole system as flexible as possible. 


Birmingham Electric Club.—Mr. J. W. Innis presided over a 
meeting at Birmingham on Saturday to further consider the ques- 
tion of organising an electric club for Birmingham and district. The 
committee appointed at the last meeting reported in favour of the 
project and submitted certain proposals. 

It was decided that a club should be formed to be called the Birming- 
ham and District Electric Club, with the object of disseminating know- 
ledge and information on electrical engineering and scientific subjects by 
the reading and discussion of Papers, visits to works and other places of 
interest, and for social intercourse between members. It was further 
resolved that ordinary membership should be open only to those engaged 
in the electrical profession, and who have had three years’ experience, 
either applied or theoretical, The club house for the present will be the 
Colonnade Hotel, New-street, Birmingham. Mr. J. W. Innis was elected 
president, and Mr. M. G. Waggott, engineering branch, Post-office, 
Birmingham, hon. sec. 


Brentwood.—The Council will not oppose the proposed appli- 
eation of a company for a provisional order. 


Brighton.—The accounts of the Corporation tramways depart- 
ment for the year ended March 81 show capital expenditure 
£242,811. 4s., an increase of £37,769. 7s. 7d. on the year. 

Total receipts amounted to £46,264. 3s. 10d. and expenditure (includ- 
ing traffic and management expenses, repairs and renewals, &c.) were 
£40,355. 128. 9d., balance £5,908. 118. 1d. Interest absorbed £7,199.!10s. 9d. 
and sinking fund £3,487. 16s. 8d., leaving a deficit of £4,778. 16s. 4d. The 
adverse balance is attributed to the fact that the fares are too low—viz., 
1d. for 2} miles, with 54 per cent of the route mileage (over 18 miles) on 
а gradient averaging 1 іп 17. There are 50 double-deck single-truck cars 
in use, each capable of carrying 50 passengers. 10,999,046 passengers were 
carried during the past year and 1,151,477 car-miles were run. The 
income per car-mile was 9:642d. and the expenditure 8:412d, The average 
fare per passenger was 1d. and the cost of power per unit 14d., 1:54 units 
being consumed per car-mile. 


Bristol.— Owing to the demand for electric current in the Broad. 
mead neighbourhood, a sub-station is to be erected and another 
high-tension feeder and power cable laid. The question of laying 
mains in the chief thoroughfares in Stoke Bishop and in Henleaze 
district is under consideration. 


Burgess Hill.—O wing to the condition of the money market the 
Council cannot see their way to establish electricity works at present, 
and have asked the Board of Trade to extend the period of their 
1901 order. 

Burslem.—The Council have received authority to borrow money 
for electricity supply and refuse destructor works. 


Burton-on-Trent.—The Council decided on Wednesday to re- 
arrange the charges for electricity, so as to give shopkeepers a 
reduction in price. 


Castleford.—The Council have applied for an extensiou of time 
to carry out the terms of their provisional electric lighting order. 


_ Cheltenham.—Mr. James Swinburne, who was recently called 
In to report upon the working and management of the electricity 
supply undertaking, has issued his report. 

Mr. Swinburne points out that Cheltenham is spread over a large area 
in proportion to its population. The private houses of the most well-to- 
do residents are generally in their own grounds, so that the most profit- 
able customers are also spread over a large area. Street lighting is 
carried out in a more elaborate manner than usual. He finds that depre- 
ciation should be charged in the case of a municipal undertaking, but 
that, other things being equal, it should be less than a private company's 
depreciation by the amount of the repayment. In practice, the case is 
much more complicated by the borrowing of more money before the 
original loan is paid off for extensions of plant, &c. The obvious way of 
keeping matters straight, Mr. Swinburne thinks, is to pay off the first 
loan when taking up the second. But that method was not adopted, 
and so the capital accounts became a tangle of loans redeemable 
at different dates, at all sorts of rates of interest, and having no 
traceable relation to the plant actually in existence. At Chelten- 
ham plant had been discarded, and the result was that the sinking 
fund was partly to pay off loans whose corresponding plant was not there, 


The real state was thus worse than the accounts alone could show, but 
only to a small extent. He suggests (1) that interest and sinking fund 
should be charged as usual; (2) that a depreciation and antiquation fund 
on the present value of the plant, &c., be charged at a percentage rate 
that would be charged in private concerns, less percentage rate for sink- 
ing fund, repairs and other maintenance charges to come out of that fund ; 
65 that a rent should te charged for the works, such as the Council 
would have obtained had they let the ground; (4) properly speaking, the 
works should be charged with the same rates as they would have paid had 
they been a private concern. 

As regards distribution, Mr. Swinburne finds that the main cause of the 
present position of the undertaking is that it has been managed too much 
with a view to a rosy future than a matter-of-fact present. Supply of 
energy was commenced about May, 1895, from works costing £16,800, 
but in July of the same year it was decided to apply for a loan of £10,000 
for extensions, and in February of the following year for a further loan of 
£15,000. It would have been (Mr. Swinburne thinks) more prudent to 
have accepted the view expressed in Mr. Hall’s report until there were 
distinct indications that the undertaking would pay. Mains had been 
extended in a way which pointed to a complete absence of consideration 
of their really probable revenue. Expensive outlying consumers appear 
to have obtained the light on the same terms as those in the compulsory 
area. That must have been a source of loss. The result was that the 
system of mains in Cheltenham was а sort of skeleton, with very little on 
it. The 37 public arc lamps in 1898 had been increased to 388, and it 
appeared to him that a town of 50,000 inhabitants could hardly afford to 
spend the £6,698 allocated to public lighting in the accounts of 1903-4, 
to say nothing of the larger sum of £8,610 necessary to make the 
undertaking pay expenses. From an engineering point of view the arc 
lighting was carried out satisfactorily. With regard to the price charged 
for energy supplied to the tramway company, Mr. Swinburne considers 
it is too low, and that it might be raised without approaching too nearly 
the cost of generating by the company themselves. Apart from the 
question of policy in the rapid extension of mains and the construction 
of sub-stations to deal with a much larger future consumption, and of 
the policy in putting down so many arcs, Mr. Swinburne holds that the 
engineering has been carried out well and without extravagance, and a 
certain quantity of plant has been discarded for adequate reasons. Mr. 
Swinburne suggests that a system of energetic house-to-house canvassing 
for customers be put in hand, and particularly in streets which already 
have mains, so as to increase the revenue without a corresponding 
increase in capital expenditure. The capital sunk in the public ares 
could not be recovered, but in many of the streets the public would be 
satisfied with less light, and he recommends that Nernst lamps be put on 
the arc standards. 


Chelsea (London),—In the application for a loan cf £29,000 to 
erect baths in King’s-road, £2,600 is included for electrie lighting. 


Ohertsey.—The Council have withdrawn their opposition to the 
Woking Electric Supply Co.'s application for an extension of their 
electric lighting order so as to include Chertsey and Addlestone. It 
was stated at the Council meeting last week that the Board of Trade 
would not sanction a shorter period for compulsory purchase than 
38 years. 


City of London.—The Charing Cross and Strand Electricity 
Supply Corpn. have asked the Corporation’s consent to a change of 
pressure for electricity supply in the western area of the City from 
100 to 200 volts, and the request has been referred to the Streets 
committee. 


Colchester.—An inquiry has been held into the application of 
the Council for permission to borrow £16,500 for electric lighting 
extensions. It is proposed to put down an additional 500 н.р. steam 
dynamo, boiler, steam and exhaust pipes, &c. Technical details 
were supplied by the borough electrical engineer (Mr. A. R. Sillar), 
who stated that the undertaking had been a financial suecess and 
that the profit on last year's working was £1,280. No call had 
never been made upon the rates. There was no opposition. 


Oroydon.—An inquiry was held last week into the application 
for sanction to borrow, among other sums, £29,765 for extensions of 
the electricity supply undertaking. The borough electrical engineer 
(Mr. A. C. Cramb) said that he estimated the loan would carry them 
over a year for mains and two years for generating plant. In reply 
to the inspector, he said that the demand for electric current was 
satisfactory, and submitted a chart showing the increase in the 
demand. There was no opposition. 


Defective Lamps and Fittings.—The City of London Electric 
Lighting Co. have issued a notice to their consumers that the com- 
pany will, free of charge, inspect consumers’ lamps and advise them 
as to which are the best makes of electrie lamps for their particular 
requirements. The company further offer, for a small fee, to make 
a test of the insulation resistance on consumers’ wiring and fittings 
and to advise as to alterations and repairs thereto. 


Dover.—An inquiry was held on Monday into the application of 
the Corporation to borrow £24,475 for electric lighting extensions. 

The town clerk (Sir WoLLASToN KNOockER) said the undertaking had 
been purchased by the Corporation for £150,000, and £7,715 of the pro- 
posed loan was for capital expended by the company in 1903; £11,260 
was for capital expenditure from January, 1904, to March, 1905 ; £2,000 
for costs of mortgage, £2,000 for meters for three years, and £1,500 for 
“ free wiring for three years. 
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The Inspector (Mr. R. Н. Bicknell, M. Inst. C. E.) said that there seemed 
to be some legal difficulty as to free wiring, and pointed out that the 
Local Government Board did not sanction loans for such purposes, and 


sec. 12 of the Corporation Act, 1903, appeared to preclude the Corporation 
from carrying out such work. 

The Town Сіквк said the words referred to, after giving the Corpora- 
tion powers to supply electric fittings and meters, were: The Cor. 
poration or their servants shall not be entitled to enter consumers’ 
premises for the purpose of undertaking wiring or installation work," and 
this they did not propose to do. But it would not prevent contractors 
working under them or being employed by arrangement with consumers. 
We do not propose to make the contractors our servants, but the servants 
of the consumer. 


The Maxon: As а matter of fact, the insertion of that clause was due 
to the wiring contractors themselves, who desired to prevent our supplying 
these things, so that it might be done through the regular trade. 

The Inspector: At any rate, you say it does not prevent contractors 
doing the work, and that that is what is intended ?—Yes. 

The borough electrical engineer (Mr. L. W. Woodman) supplied the 
necessary technical details. 

Dundee.—Councillor Urquhart called attention at the Council 
meeting on Monday to the recent report of the city electrical 
үп (Мт. Н. Richardson) on the temporary wiring of large 
halls in the city, and inquired whether it was proposed to take any 
further steps in the matter. 

Mr. Brownlee said the tramways committee were of opinion that directing 
the attention of the proprietors of the halls to the matter would be sufti- 
cient to bring about all that was desired. It was not sufficient. the com- 
mittee would cut off supply. ‘They would not allo у the use of temporary 
wiring in the halls unless the fittings were approved of by their engineer. 

Ealing.— An inquiry was recently held into the application of the 
Council for permission to borrow (amongst other sums) £20,000 for 
extensions of the electricity undertaking. 

The business manager if т. А. E. Lewis) said tbere were over 80,000 
8 c.p. lamps in use in the district, and the present demand was equal to 
85 per cent. of the capacity of the works. £11,000 was needed for 
additional plant and the remainder was required for mains. 

East Barnet —The Council have decided, by 5 votes to 8, not to 
proceed with the consideration of a proposed agreement with the 
National Electric Construction Co. for the establishment and running 
of electricity works. A deputation has been appointed to wait upon 
the North Metropolitan Electric Power Supply Co. to discuss terms 
for undertaking supply in bulk. 


—The Société Electrique d'Ismailia, owners of the supply 
works at Suez, have commenced supply with a connection equal to 
1,800 8 c.p. lamps including 6 н.р. for motors. The customers on 
the company's mains include the Suez Canal Co., the Government 
buildings, and the Eastern Telegraph Co.'s establishments, besides 
24 private consumers. There is no street lighting at present. The 
station is gas driven. The charge for current for lighting in the 
area served ranges from 1з. O]d. to 1s. 14d. per kilowatt-hour, and 
for power 814. The number of 8 c.p. lamps connected at the end 
of the year is expected to reach 2,500. Current is supplied to Terre 
Plein, a suburb of Suez about 24 miles distant. 


Electric Lighting Notices.— Little Lever District Council are 
applying for a provisional electric lighting order, with liberty to 
transfer their undertaking to a company or corporation, &c. 

Surbiton District Council are also applying for an extension of the 
area of their 1891 order, including the parishes of Tolsworthand Hook. 


Farnham. —The Council have assented to the application of the 
Farnham & District Electric Supply Co. for a provisional order. 


German Electrica) Trade Prospects.— Business in the German 
electrical industry is reported as rather active, but complaint still 
continues of the low-selling prices of all classes of electrical goods. 
Recent developments and the introduction of electrical machinery 
and apparatus for running operations and in agriculture are having 
their effect, and orders are coming in for both branches of work in 
increasing numbers. The export trade for electrical goods is reported 
to continue satisfactory. 


Gillingham,— It was reported at the meeting of the Council last 
week that there were 210 consumers, representing the equivalent of 
about 12,000 8 c.p. lamps connected. 

The Resipent ENGIxEEn (Mr. A. D. Chalmers) reported as to the hiring 
out of radiators by the Corporation, and it was recommended that the 
Council purchase radiators as required on the basis of £3. 1s. for a 
four-light radiator, to be let at a rental of 7s. 6d. per quarter. 

Glasgow.—The general manager of the tramways department 
has been requested to report upon the question of obtaining powers 
to carry parcels on the tramways. 

In a recent report by Mr. John Young on tramcar roof covers he 
states that, with the aid of a local architect (Mr. J. J. Burnet), the 
tramways department have now obtained a design of top-covered car 
which meets all the requirements of passengers, and at the same 
time presents an artistic appearance. 32 passengers can be seated 
under the top cover, and there is also seating accommodation for 
5 passengers at each end for those who may prefer to sit in the 
open. That, with 24 passengers inside, gives a total seating capacity 
of 66. Mr. Young suggests that that type be adopted for 100 stan- 
dard cars authorised to be covered, and also for the 100 new cars, 


Halifax.—The collision recently on the Corporation tramways in 
Horton-street between two one-man cars was the subject of an 
official inquiry on Tuesday. The proceedings were private. 

Horsham.—The District Council have increased the salary of the 
electrical engineer (Mr. J. B. Morgan) from £175 to £225. 


Hull.—Hitherto the tramways have been controlled by a sub- 
committee of the Works committee. An independent tiamways 
committee has now been created. 


Kilmarnock.—The electricity works commenced to give supply 
of current on Saturday, and arrangements have been made to open 
the tramways for traffic on 10th prox., when the inaugural ceremony 
will be performed by Lord Howard de Walden. The consultin 
engineers are Messrs. Kennedy & Jenkin and the borough electric 
engineer is Mr. A. H. Burbidge, who superintended the erection of 
the works under Messrs. Kennedy & Jenkin. 


Kuateford.—The Council have decided to dispose of their electric 
lighting order. 


Lancashire.—The Lancashire Electric Power Co. have lodged a 
memorial with the Board of Trade praying for consent to the open- 
ing and breaking up of certain throughfares within their area of 
supply which are not repairable by the local authorities. These 
thoroughfares are in the districts of Radcliffe, Ramsbottom, Kearsley, 
Little Lever, Farnworth, Hindley and Abram. Objections to the 
Board of Trade by Dec. 10. 


Lectures.—At the first meeting of the ninth session of Glasgow 
University Engineering Society on Thursday, last week, the city 
electrical engineer (Mr. W. A. Chamen), who has been elected hon. 
president of the Society, delivered his opening address. 

Mr. Chamen dealt with the possible and probable developments of elec- 
tricity supply. The various electrio power companies, he said, had the 
prospect of being able to supply power to existing factories dotted about 
the country, and even to coal pits for driving winding and other machinery, 
both above and below ground, at & cost below that at which the various 
separate industries could generate for themselves. The South Wales 
Co. was already making satisfactory progress in that way, and there 
was no reason why others, such as the Clyde Valley Co., might not in 
time be equally successful. Those companies also rendered the running 
of tramways and light railways in country districts an easier and more 
economical matter, while it would become practicable to run electric 
accumulator motor cars in which the accumulators could be made com- 
paratively small and easily removable for charging after quite short runs, 
to be replaced by other sets ready charged. The possibility of applying 
electricity to agricultural purposes was well worthy of consideration. 
Experiments had been made by a few people, among others the late Lord 
Salisbury at Hattield, but probably a good deal more might be done. 
Ploughing, mowing, reaping, threshing and many other operations might 
all be economically done electrically. Electricity and gas between them 
could bring about the abolition of the smoke nuisance in cities. 

Prof. C. A. Carus-Wilson will commence a special course of lectures 
to senior students of the Electrical Standardizing, Testing and Train- 
ing Institution, Faraday House,Charing Cross-road, London, W. C., on 
Thursday next, Nov. 17, upon Direct-Current Motor Construction.“ 


Ledbury.— At the Council meeting on Monday a sub- committee 
(including all members except gas company shareholders) was 
appointed to consider the question of lighting and the advisability 
of erecting electricity works. 


Library Lightiog.—It has been decided to light Hull public 
libraries electrically. 


Light Вахау. —1‹ is proposed to construct a line 49} mil inse 
length between Ackworth, near Pontefract, and Immingham, Lincs. 
The scheme appears to mect with the general approval of land- 
owners and others on the proposed route. 


Llane)ly.—A deputation from the Council and the Llanelly Tram- 
ways Co. recently waited upon Mr. H. Graham Harris, consult- 
ing engineer to the South Wales Electrical Power Distribution Co., 
io induce the company to undertake the supply of electricity and 
the construction and working of electric tramways in the district. 


London County Couucil.—At Tuesday's meeting the Highways 
committee recommended an expenditure of £1,000 for the purchase 
of a motor break-down van and motor car for the use of the tram- 
way department. | 

L.C.C. Tramways (Electrical Power) Act, 1900.—A report was submitted 
by the Highways committee as to the above Act, sec. 23 of which gives to 
each borough council absolute power of vetoing the use of any overhead 
system of electric traction in its district. The committee urged that 
this was not a position in which the tramways authority should be placed. 
Such a veto tied the hands of the tramways authority in the management 
of its business. Serious practical difficulties had arisen, as was to be 
expected. The important question as to the localities in which and the 
extent to which overhead traction should be employed was a matter for 
subsequent decision by the Council. The report proceeds to deal with 
the difficulties experienced in regard to the electrification of the tram- 
ways north of the Thames. In this connection they had made proposals 
to adopt both the overhead and the conduit systems, their general policy 
being to have conduit for the central portions and the overhead in the out- 
lying districts, They found, however, that a number of the local autho 
were not agreeable to have the overhead system. As в result of the 
present state of affairs, & large number of thickly-populated districts їп 


* which tramway development is urgently required will be seriously pre- 
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judiced. Under these circumstances the committee asked for the standing 
orders to be suspended to allow of Parliamentary powers being sought to 
relieve the Council of the obligation laid upon it by sec. 23 of the L.C.C. 
Electrical Power Act, 1900, of obtaining the consent of the several road 
authorities concerned to the use of an overhead system of electric traction. 
—The report was agreed to. 

Tramways in Norecood.—In connection with an intimation from Croy- 
don Corporation, that body proposes to seek powers to extend its tramways 
to the boundary of the County of London at a point opposite the high 
level entrance to the Crystal Palace (257yds. of which would be in the 
County of London), The committee recommended that the Council 
obtain Parliamentary powers to construct this portion and afterwards 
enter into an arrangement with Croydon for working it.—Agreed. 

St. Marylebone Electric Lighting.—Consent was given to the appli- 
cation of St. Marylebone Council for permission to increase the pressure 
of supply frem the 50 to 200 volts on the alternating and continuous- 
current systems to a uniform continuous-current supply at 240 volts. 

Tramways over Blackfriars Bridge, Сс. — Тһе recommendation by the 
Highways committee that application be made to Parliament to enable 
the Council to construct tramways across Blackfriars Bridge and along 
the Victoria Embankment as far as Waterloo Bridge (a total length of 
là miles) at an estimated cost for construction on the conduit system of 
£103,000; cost of cars, generating station, &c., £43,600 ; total, £146,600, 
was held over. 

New Vaurhall Bridge Tramway.—The Highways committee recom. 
mended that application be made to Parliament for powers to construct 
the line of tramways authorised under the L.C.C. (Vauxhall Bridge Tram- 
ways) Act, 1896, over the new Vauxhall Bridge for electric traction, at a 
cost of £16,000, and this was approved. 


Manchester District Tramways.— Manchester Corporation have 
given official notice to the Manchester Southern Tramways Co. of 
intention to acquire the company's powers in relation to the con- 
struction, maintenance and working of tramways in Bucklow, 
Cheadle and Gatley. 


Mexico.—No country in the world gives higher promise of elec- 
trical development than does Mexico, where, over its large extent, 
water power is awaiting application to every class of industry for 
which power is required. Several of the larger towns which were 
only a few years ago almost exclusively agricultural are now 
becoming large manufacturing centres, cbiefly owing to the 
proximity of waterpower. This particularly applies to Guadaljara, 
the capital city of Jalisco, where the proximity of the Juanacatlan 
Falls of the river Lerma are being utilised for the generation of 
electric current. This city is becoming an important railway centre 
on the Mexican Central system. Oaxaca is another town of 
growing importance where electric power is transmitted from water- 
generating plant in the neighbourhood. This town is lighted elec- 
trically, and is the centre of much tourist traffic.“ 

Mexico City, again, has vastly developed of late years, and is a 
conspicuous example of the improvements which can be effected by 
means of electric lighting and electric power at reasonable charges. 
Of late a Canadian enterprise (the Montreal Mexican Light & Power 
Co.) has acquired a controlling interest in a German company 
operating in Mexico City, and a London company (the Mexican Gas 
& Electric Light Co.) has recently completed a new modern elec- 
tricity supply station at San Lazaro. The street tramways of the 
city are controlled by an English company, although both American 
and German Interests are considerable in this venture. 

At Tampico it is stated that the local electric lighting company, 
which was formed some years ago to take over a concession granted 
by the State and bythe city authorities, has given only an indifferent 
service, and that recently a new local company has been formed, 
with a subscribed capital of £23,000. This company has a station 
in course of erection, which will shortly be opened for supply. 

A concession has been granted to Senor Luis Ugarte for the 
appropriation of water power of a portion of the river Lerma (in 
the States of Michoacán and Guanajuato). Under the concession 
Senor Ugarte is empowered to import, free of duty, all necessary 
machinery, apparatus, instruments, &c. 

A similar concession has been applied for by Senor D. Ituarte for 
the waters of the river Thalnepantla, near the town of San Luis 
Ayucán. The “ Diario Official" of Oct. 12 and 15, which contains 
particulars of these concessions, can be inspected at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall-street, 
London, Е.С. 

These electrical developments in Mexico cause a considerable 
demand for electrical plant, apparatus, accessories, material and 
sundries, and British manufacturers, in spite of the nearness of their 
American competitors, are not out of the running in regard to these 
supplies. 

The figures of the imports into Mexico are not available later than 
1902, and show that 3,220 tons of electric light wires and cables 
Were imported from the United States, Germany and the United 
Kingdom in this year. Primary and secondary batteries to the value 
of £8,664, incandescent lamps and globes £7,600, turbines and 
pumps and large imports of machinery being also listed. While 
the former class of goods were imported chiefly from the United 
States, the United Kingdom stands easily first for such articles as 
ateam engines, cranes and lifts and certain classes of machinery. 
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Morpeth.— The Local Government Board have intimated to the 
Council that they cannot sanction the granting of a lease of land on 
the Low Stanners to the Northern Counties Electricity Supply Co. 
for a power station until they are assured that smoke-consuming 
apparatus has been installed and is working satisfactorily. A 
covenant is to be inserted to this effect in the lease, and the Council 
also reserve the right of re-entry in case of breach. 


Municipal Telephony.—On Monday a deputation of representa- 
tives of Municipal Corporations owning and working telephone 
exchanges waited upon the Postmaster-General (Lord Stanley) to 
lay before him their views of the proposed acquisition of the National 
Telephone Co.’s undertaking by the Government. 

Lord Provost Sir John Ure Primrose (Glasgow) acted as chairman of 
the deputation, and was accompanied by Bailie J. Alexander, convener of 
Glasgow Telephone committee, Mr. Jobn MacFee, general manager at 
Glasgow, and several others, including representatives from Guernsey, 
Hull, Brighton and Swansea. 

Tur Lorp Provost said that the deputation were in a state of con- 
siderable anxiety and doubt as to the future and that tended to restrict 
their efforts and prevent them entering fully into the development of their 
enterprise. They desired to be in perfect line and co-operation with 
the Government in what they did, and if the Government were 
acquiring the undertaking of the National Co., they thought that, by 
elaborating the trunk lines and perhaps seeking the larger communities 
to work out the local administration, there might be n line of co-operation 
which would he extremely beneficial. They dreaded that, through a 
partial acquisition—say of the London system of the National Co.—a con- 
dition of things might arise that would be full of difficulty, doubt and 
danger for the municipalities, because they could at once conceive the 
company freed and equipped with additional capital from the sale of the 
London concern, entering the provinces and giving them a bad time by 
making the conditions on which they might work out their eventual salva- 
tion more difficult than they were even at present. As they felt that [it 
was in response to the recommendations of Mr. Hanbury's Select Com- 
mittee that they entered into competition to break down the monopoly, and 
to that exten*, as they believed, to strengthen the hands of the Government 
for large operations in the future, they thought they were entitled to 
consideration. А solution of the matter would be for the great munici- 
palities to have such working in concert with that of the Government, 
giving a lease perhaps for a number of years. They would welcome any 
indication of policy that would make their course clearer and would 
strengthen their hands. 

Ald. Слврем, chairman of Brighton Telephone committee, also spoke 
in similar strain, and in reply, 

Lord SraxLEX said that as to whether or not the Post Office was to 
purchase the National Telephone Co.'s undertaking he could not express 
an opinion or say how the negotiations stood. He had promised to the 
House of Commons the first report as to whether negotiations could or 
could not be successfully concluded, and he had further promised that a 
committee of the House should consider the terms of any agreement. He 
was under a disadvantage in arguing as to what the arrangements 
with the municipalities would be if they were able to arrive at a 
decision to purchase, which he did not say they were. There was 
one thing he could say, and that was that it had never been contem- 
plated that there should be any question of stopping the licences of 
those who were at present licensed before the end of their licence, 
except with their own consent; and whatever arrangement the Post 
Office should come to with the National Co., it would not interfere with 
the licences that existed at present. Under no circumstances should 
he contemplate any purchase of the National Co. which would be 
partial in character. He looked upon it as essential that it should not 
only be the London area, but that it should be a general and compre 
hensive purchase of the National Co. He must remind them that it had 
been contemplated that if the Government did purchase the National 
Co. they were also entitled to purchase, even if they did not do so, from 
the various municipalities, because in every lease there had been inserted 
а proviso to the effect that, at the termination of such lease, the Govern- 
ment might buy, and if they wished the Corporation should sell, such 
telephone apparatas as they had got on what were known as tram- 
way terms. He therefore felt that, in making any arrangements 
for purchasing the National Co., they could leave out of account 
to & certain extent the various municipalities, because the arrange- 
ments with regard to them were, so to speak, cut and dried. He 
might point out that while Mr. Hanbury's committee recommended 
competition, Mr. Hanbury foresaw that there was a chance, and that it 
might be the duty of the Government to purchase th» very undertakings 
which were brought into existence for the purpose of competition. The 
telephone, like the telegraph, was not only concerned with local affairs 
but went outside. There were certain cases where much of the busi- 
ness was done outside the town. Under the proposal of the depu- 
tation they would have many municipalities each with its own 
employés, Supposing a municipality put up its wages to a very high 
point, that would at once be used as a lever in every municipality to 
put up the wages to exactly the same point. How would they be able in 
various towns to differentiate between the wages of men doing precisely 
the same kind of work? There it seemed to him they would have no 
more control over the employés and their wages than the Post Office. It 
was difficult to go into all such questions, because he had not the figures. 
The amount of municipal enterprise in the matter was very small indeed. 
Excluding Guernsey, only six municipalities were using their powers, 
eight others had applied for permission, but not one of them had carried 
out its licence. Ald. Carden had mentioned the Brighton figures, but of 
40,000 householders thereonly1,400 took the telephone. In those matters the 
great question of expense mustcomeintoplay. Ald. Carden had said that he 
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thought he would not enforce arule that all municipalities should work their 
own telephones. If permission were given to municipalities the Govern- 
ment would have to transfer the profitable part of the whole undertaking 
to the municipality, and the Government would be saddled with the 
unprofitable parts in the smaller towns and villages. The question of the 
purchase of the National Co. must be considered as a whole, and any 
arrangement that might be made or considered advisable for the transfer 
of such powers to municipal authorities must be equal in its entirety 
and not in part, and every municipality that wished for the telephone 
would have to take it over and work it whether it liked it or not, leavin 
in the hands of the Government solely of the trunk lines. He di 
not know, of course, what Parliament would decide, but personally he 
would never himself support any view different from that, and he could 
not say, in present circumstances, that he thought the transfer of any 
portion of the business to municipalities had conduced to cheapness or to 
efficiency. Under no circumstances did he contemplate any interference 
with existing licences, and under the very worst of circumstances they 
had certainly seven years to decide what policy should be adopted towards 
municipal corporations, 

Newcastle-on-Tyne.—The Tramways committee have been 
authorised to obtain sanction to а loan of £9,673 for land and build- 
ings, fitting shop equipment and street improvements. This loan 
will bring the total amount borrowed for tramways to £270,000. 

North London Tramways. — St. Pancras Council have determined 
to adhere to their decision to only consent to the adoption of the 
underground conduit system of electric traction. 

Oldham and Rochdale Tramways.— The new line (03 miles in 
length) in Royton and Crompton, connecting the Oldham and Roch. 
dale systems, was opened last week. 

Oxford. The Oxford Division of the British Medical Association 
have installed the electric light in the Pitt-Rivers Museum as a 
mark of appreciation of the generosity of the University in allowing 
the association to make use of their buildings, &c., during the 
meeting of the association in July. 


Paisley.—Col. Von Donop has officially insp2cted the permanent 
way of the Renfrew and Abbotsinch extension of the Paisley and 
district tramway system. 


Perth (W. Australia).—'The present electricity supply works of 
the Perth Gas Co. being now fully loaded, new works are being 
erected. The company has 1,800 consumers on its books at the 
present time. 


Plymouth. Sanction to a loan of £20,000 for electric lighting 
extensions has been obtained by the Corporation. 


Pontypridd.—The Council have received sanction to a loan of 
£6,000 for the purchase of the local tramways. 


Prestwich.— Salford Corporation has received sanction to borrow 
£5,000 for an electricity project, and it is anticipated that supply 
will be started in about a month. 


Railway Motors Record Life.—Mr. J. Anderson, manager 
of the Sandwich, Windsor & Amherstbury Railway. Ontario, 
recently reported on a Westinghouse 12-A railway motor under his 
charge which had been in constant operation for eight years, cover- 
ing during that time & distance of approximately 450,000 miles. 
Beyond replacement of brushes, remetalling of bearings and turning 
up of the commutator the motor had not cost a penny for repairs. 
The arinature and field coils are intact, and the only signs of wear 
аге on the commutator, which has been reduced gin. by trueing up. 
The wearing depth of the segments is jin., so that if the winding 
holds out the motor should last another eight years, and double its 
already remarkable mileage. It is said that there are several other 
motors of the same type working on the line that hold nearly the 
same record and have bean equally free from serious repairs. They 
are al! operated in single equipment and under 18ft. cars. Аз the 
road is practically level and without sharp curves, the conditions of 
working are, of course, favourable. 

Reading.—The Tramways committee recently received an account 
from Mr. I. E. Winslow, joint consulting engineer for tramways, for 
£2,520. 19s. 6d. commission (less £1,600 paid on account), and (оп 
the recommendation of the committee) the Council have denied 
liability to pay Mr. Winslow commission (included in the account) 
upon Messrs. Dick, Kerr & Co.'s recent contract for additional cars. 

BRedcar.— Messrs. J. & J. S. Enright have submitted, on behalf of 
Messrs. Johnson & Phillips, a proposal for the erection and working 
of electricity supply works. 

Messrs. Johnson & Phillips would submit a tender for providing a com- 
plete electric lighting installation for Redcar, based on specifications to 
be prepared by Messrs. Enright, the contractors to pay cost of preparing 
the specifications, and to lease from the Council a site for the works (or 
alternatively purchase a site, the cost to be included in the capital expen- 
diture). The Council to pay to the contractors the amount of tender, 
80 per cent. of total contract price being paid during progress of work, 
10 per cent. on completion, and the remaining 10 per cent. one year after 
completion of the work. The price to be charged for electrical energy is 
not to exceed 54. per unit for private lighting, 4d. for public lighting and 
24d. for power. 

Though the Council have decided not to borrow money as suggested, 
they offer to consider alternative proposals. 


Ripon.—A request from Messrs. Foote & Milne, asking the 
Council's assent to an application for a provisional electric lighting 
order has been referred to the Gas and Electric Lighting committee. 


Runcorp.— The agreement for the transfer of the Runcorn Pro- 
visional Order, 1899, to the Mersey Electric Supply Co. has been 
sealed. 

South Af. ica.— The British and South African Export Gazette 
atates that 

The Umtala electical scheme prepared by Mr. E. G. Clifford Jones and 
Mr. W. T. Olive provides for utilising the water.power available at the 
Umtala Falls (which have a fall of 71ft., and will supply 20 cubic ft. per 
sec.) in the generation of electric current. Two three-phase generators 
are to be put down at the power station, and current will be transmi.ted 
at 5,000 volts to a sub-station in the town and to the waterworks for 
pumping. It is anticipated that 2,000 8 c.p. lamps will at the outset meet 
the demand for lighting, including 200 public lamps. 

The Kingwilliamstown Council are being urged to acquire the under- 
taking of the King Electric Power Co., and to borrow £25,000 for that 


purpose. 

Plant and material for the Aliwal North electric lighting scheme is on 
its way out from England, and includes two 45kw. dynamos, two 5kw. 
boosters and a balancer supplied by the Industrial Engineering Co., a 
Hart storage battery of 300 ampere-hours’ capacity, Crompton switch- 
board, British Insulated & Helsby armoured cables and a Carrick & Ritchie 
travelling crane. Nernst lamps for public lighting are to be supplied by 
the New British Engineering Co., meters by Chamberlain & Hookham, 
and house wiring material by Baxter & Caunter. The generators are to 
be driven by turbines, operated by water from the Orange River. The 
three. wire contincous-current system, with a pressure of 460 volts between 
the outers, has been adopted. and the voltages at consumers’ terminals 
will be 230 for lighting and 460 for power. 

Pretoria Municipality have agreed to pay the lighting company £115,000 
in 5 per cent. bonds for their undertaking, and are seeking legislative 
authority to raise £1,000,000 for this purchase and for the extension of 
the undertaking and other public works. 

As the Conceasionaire has failed to carry out the terms of his conces- 
sion for the electric lighting of Queenstown, the Council have now decided 
to invite tenders for electric (or gas) lighting for 15 years. 

Potehefstroom Council have received sanction for the purchase of the 
local Electric Light & Power Co.'s undertaking. 

Kroonstad electricity works, which are in course of equipment, will pro. 
bably be extended, in aocordance with recommendations by the Council's 
consulting engineer (Mr. Saunders), in order t» supply current for tram. 
ways and power for pumping water. 

Included in the rolling stock for which orders are being placed by Durban 
Corporation in connection with their electric tramways, are two funeral 
tramcars. 

Tariff Ohanges.—The Norwegian Legislature has under con- 
sideration a revision of the Norwegian customs tariff, the new 
proposals including asduty of 50 kroner per kilo on electric cables 
(covered) in lieu of the present free entry. The duty on railway 
and tramway vehicles, which now bear a tax of 15 kroner per kilo, 
is to be increased to 12 per cent. ad val. 

Telephone in China.—According to the Canton correspondent 
of the “ China Mail," an imperial edict was issued recently urging 
upon the people the adoption of, and giving instructions in regard 
to, the use and advantages of the telephone. It is said that whilst 
the Chinese language could furnish equivalents for the word tele- 
graph no Fondo uide substitute could be found for telephone. The 
telephone is, it is stated, being adopted in Canton to a considerable 
extent, and the imperial officials control it. 


Tonyrefail.—The local electricity works commenced the supply 
of electric current on Friday last. 


Trade Union Wages.—At Liverpool Corporation meeting on 
Monday & proposal was made to alter à standing order requiring 
Corporation contractors to pay trade union wages in the locality in 
which the work was to be completed. 

The object of the proposal, it was said, was to prevent work which 
could be done in Liverpool being done outside. 

Sir Charles Petrie said the proposal would necessitate the Corporation 
having inspectors all over the country wherever they gave out contracts, 
to see that certain wages were paid. 

The proposition was, however, carried by 49 to 42. 


Tottenham.—Four companies have submitted offers for taking a 
transfer of the Council's provisional order—viz., the North Metro- 
politan Electric Power Supply Co., the Industrial Engineering Co., 
the National Electric Construction Co., and Foote & Milne. 

The North Metropolitan Со.'в proposal includes the supply of electricity 
from one of its existing stations, the company being prepared to provide 
all necessary capital and refund the cost incurred by the Council in 
obtaining their order, &c., the period of purchase by the Council being 
fixed at 26 years, or any subsequent period of seven years. If the com- 
pany are granted a lease of the order for 26 years, they will divide the net 
profits equally between the Council and themselves after 5 per cent. has 
been paid upon the capital expended. 

The offers of Foote & Milne and the National Eleetric Construction 
Co. are based upon an arrangement under which the Council would pro- 
vide the capital expended, the companies erecting and maintaining the 
station for 25 years, and paying interest and sinking fund, but the agree- 
ment could be determined at 15 years on certain conditions. 
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The Industrial Engineering Co. are prepared to erect the station and 
maintain the undertaking for five years and to agree to the contract 
being determined at any time within that period орол payment of such 
а sum as would bring up the profits to an amount equal to 3 per cent. 
over and above sinking fund and interest paid on the capital exp»nded. 

The consideration of these offers has been deferred. 


Tanbridge Wells.—At the Council meeting on Wednesday it 
was reported that a sub-committee had examined the electric light- 
ing accounts and had found that the financial accounts had been 
satisfactorily prepared by the electrical engineer (Mr. H. Boot), 
who had done his best to make electricity supply а success. 
Consumers had been fairly dealt with, and all complaints reasonably 
attended to by the department. Figures prepared by the borough 
accountant proved conclusively that there was no shadow of truth 
in the suggested charges that accounts are altered by the electricity 
or any other department to the detriment of consumers. 


Tanstall.—The District Council will support the application of 
Burslem Corporation for a provisional order authorising them to 
supply electrical energy in Tunstall on the same terms as to Burslem. 

Chatterley Whitfield Collieries and the Potteries Electric Traction 
Co. have requested the Council to withdraw the conditions imposed 
upon the construction of a tramway junction to enable the tramway 
company to convey coal over their system. 


University Oollege of North Wales.—The calendar of this 
college for the vear 1904-5 contains particulars of the courses of 
instruction, teaching staff, fees, kc. A special course of lectures and 
experimental work, suitable for those who desire to become electrical 
engineers, and extending over two sessions, has been arranged. There 
are well-equipped laboratories for practical work in physics, 
chemistry, &c. The calendar is published by J. E. Cornish, 
Manchester. 


West Bromwich.—The Electricity committee have devoted two 
sittings to the investigation of the complaints made against Ald. 
Pitt, chairman of the committee, and a foreman fitter, of unneces- 
sary interference with the department’s workmen. The employés 
of the department who lodged complaints were cross-examined by 
Ald. Pitt, and afterwards a sub-committee was appointed to draw 
up a report on the evidence given, the report to be submitted to 
the electricity committee for approval. 


Whitby.—The Council last week decided to charge in future a 
flat rate of 5d. per unit for electric current, less 4d. per unit for 
payment within 14 days of demand. 


Wigan.—The Council have decided to increase the salary of the 
borough electrical engineer and tramways manager (Mr. J. Slevin) 
to £450 perannum. The salary of the accountant of the electricity 
department has been increased to £220. 


Willesden (Gondon).— Main extensions estimated to cost £315 
have been authorised by the Council. The Fire Brigade committee 
report in favour of the adoption of the ‘‘Gamewell” fire alarm 
system. The installation and maintenance of this by the Post Office 
will involve an annual rental of £252. 


Wolverhampton.—In the annual report of the Tramways Com- 
mittee it was stated that 

The operation of the Lorain surface-contact system during the last 12 
months had been entirely satisfactory, and had more than justified its 
reputation for safety and reliability. The maintenance costs were being 
reduced, and the committee had reason to believe that the total working 
costs for the present year would be considerably below the average of 
other towns where the overhead system was installed. The department 
had grown very considerably:during the past six months. There were 
now 20 miles of single track open against 6} last year, and the staff had 
been increased from 90 to 149. The total number of cars in stock was 
30 and 10 more are about to be delivere3. 


Workhouse Lighting.— The electric light is to be installed at 
Bedwellty workhouse at an estimated cost of £2,000. 

Hackney (London) Guardians have decided to put down an inde- 
pendent electric lighting plant at the New Children's Homes at 
Ongar at an estimated cost of £3,500. 


Yarmouth.-—The Council decided on Wednesday to give a supply 
of electricity, on the high and low-tension systems, in Gorl-ston, 
and instead of overhead wires. as originally proposed, cables are to 
be laid under the river. Sanction has been obtained to a loan of 
£2,000 for this work and £1,300 for a storage battery and sub-station, 
but £1,000 for the battery will not now be required. Tenders are 
shortly to be invited for the construction and electrical equipment 
of the Yarmouth & Gorleston Tramways Co.’s lines, which were 
recently purchased by the Corporation. 


O:icket.—The annual dinner of the cricket club of the staff of 
Messrs. Drake & Gorham was held last week, Mr. D. Drake in the 
chair. It was reported that 21 matches had been played of which 
11 were won, five lost and five drawn. For the Baroness Burdett- 
Coutts cup the club had secured second place. The Manchester 
office were successful in defeating head office in both the first and 
return matches. 
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TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Oldham Corporation Electricity committee invite tenders for 
supply, delivery and erection of two negative return feeder boosters 
(with switch gear and boards for tramway system). Specifications, 
&c., from the borough electrical engineer (Mr. S. Wilmott Newington), 
Electricity Works, Greenhill, Oldham, and can be seen at (but not 
obtained from) the offices of the consulting engineers, Messrs. 
Kennedy & Jenkin, 17, Victoria-street, Westminster, S.W. Tenders 
to Mr. Newington by Nov. 25. See also advertisement. 


Newport (Mon.) Electricity and Tramways committee invite 
tenders for various machine tools. Particulars from the borough 
electrical engineer and tramways manager, Mr. H. Collings Bishop. 
Tenders to the town clerk by Nov. 21. See also advertisement. 

The directors of the Caledonian Railway Со. invite tenders for 
stores for 12 months from Jan. 1, 1905, including electric lighting 
materials and fittings, telegraph appliances, telephones, &c., oils 
and grease, screws, tools, hardware, indiarubber, asbestos and gutta- 
percha goods, copper rivets, &c. Specifications, &c., from the stores 
superintendent (Mr. J. Lorimer), Charles-street, St. Rollox, Glasgow, 
where patterns may be inspected till 18th inst. "Tenders to the 
secretary (Mr. J. Blackburn), 802, Buchanan-street, Glasgow, by 
Nov. 21. For further particulars see advertisement. 

Belfast Corporation invite tenders for the following plant, works, 
&c.:—' Tramway permanent way, road bed, paving and bonding, 
overhead equipment, underground feeders, telephone and test wires, 
spare conduits, &c., steam dynauios, switchboard, three-phase plant, 
condensing plant, overhead travellers, station lighting, &c., boilers, 
superheaters, mechanical stokers, economisers, conveying plant, 
steam exhaust and feed pipes, pumps, &c., and double-deck cars, 
Tenders to town clerk (Sir Samuel Black) by noon 18th inst. 

Hammersmith (London) Guardians invite tenders for a complete 
wiring installation for electric lighting at their new workhouse and 
infirmary, Wormwood Scrubbs, and also for supply, delivery and 
erection of two motor transformers and а battery. Tenders to the 
clerk (Mr. J. Lamb), 206, Goldhawk-road, Shepherds Bush, London, 
W., by noon Nov. 15. 

Hammersmith (London) Council invite tenders for extra high- 
tension feeder mains, draw boxes, frames, covers, &c. Tenders to 
the town clerk (Mr. H. Thompson), Town Hall, Hammersmith, W., 
by 4 p.m. 16th inst. 

Whitby District Council invite tenders for one 200kw. direct- 
current dynamo, coupled to a high-speed engine (reciprocating or 
turbine type) ; and one water-tube boiler, fitted with chain grate 
mechanical stoker. Tenders to the electrical engineer (Mr. L. H. 
King) by 5 p.m. Nov. 21. | 

Manchester Tramways committee require tenders by 22nd inst. 
for one 15 ton and two 5 ton electric overhead travelling cranes. 

Cheshire Lines Committee, Central Station, Liverpool, want 
tenders by 25th inst. for stores, including telegraph materials, &c. 

Walthamstow District Council invite tenders by 5 p.m. Dec. 7 
for erection of tramway offices. 

Southampton Education committee invite tenders by noon, Nov. 
21, for electric lighting installation at the new school, Portswood. 

Deptford (London) Council invite tenders (until 4 p.m., Nov. 22) 
for pipework. 


Bradford Corporation require tenders by noon 21st inst. for the 
erection of a tramcar depot. 

Tenders for the supply of 19} miles of 26-pair lead covered cable, 
dry core, of standard specification No. 7 ; 5,000 paper sleeves, 8in. 
long by rsin. in diameter; and 350 yds. paper strips 2in. wide are 
required by the postal authorities of the Australian Commonwealth, 
Perth, W. Australia, up to noon of Dec. 28 next. Conditions, 
specifications, &c., can be obtained at the General Post Offices at 
Perth, Adelaide, Melbourne, Sydney. Brisbane and Hobart. Offers 
аге to be marked ** Tenders for telephone material," and if sent 
through the post must be registered. 

Johannesburg Municipal Council invite tenders for transformers, 
pillars and switch gear, to the specification of their consulting engi- 
neers, Messrs. Mordey & Dawbarn, 82, Victoria-street, London, 
S. W., to whom tenders by noon Dec. 27. 

Johannesburg Municipal Council also invite tenders for two 35-ton 
electric overhead travelling cranes to the specification of Messrs. 
Mordey & Dawbarn, to whom tenders by Dee. 27. 

Queenstown (Cape Colony) Corporation invite tenders for the 
equipment and running of electricity (or gas) works for a period not 
exceeding 15 years. Particulars from town clerk, to whom tenders 
by 30th inst. 


TENDERS RECBIVED AND ACOEPTED. 


Salford Council have accepted the following tenders for th 
electricity and tramways departments :— 

Salford Oil Refining Co., 25 barrels crank oil, at 1s. 2d. gallon; A. 
Bridge, erecting transformer sub-station at Prestwich, £220; W. T. 
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Glover & Co., cables, £1,530 ; Siemens Brothers & Co., rubber insulated | interested in another business. Liabilities £5,874. 12s. 1d., of which 


cable, fine solder, &c.; United Asbestos Co., asbestos, packings, &o.; 
Keighley Elec. Eng. Co., house fuse koxes: Н. Luke, ironmongery ; 
Baxendale & Co., wrought-iron tubes and fittings; Reason Mfg. Co., 
meters and house fuse boxes (concentric) ; Key Engineering Co., small 
motor starters; Lancaster & Tonge, iron castings; India Rubber Co., 
indiarubber tubing: W. T. Henley’s Co., pure rubber strip, &c.; Green- 
wood & Son, road weighbridge ; Doulton & Co., earthenware pipes, «c. ; 
Royce Limited, large motor starters ; Ferranti Limited, meters (25 to 100 
amperes) ; British Westinghouse Co, alternating-current meters; W. Н. 
Hill & Son, leads, oils, &c. 

Wandsworth (London) Council have accepted the tender of W. H. 
McKane & Co. for electric lighting installation at the Council 
House at £281. 14s. There were 27 tenders, ranging from that 
accepted to £550. 10s. The Libraries committee of Wandsworth 
Council has accepted the tender of Messrs. Tucker at £10. 17s. for 
refixing electric lighting pendants in the public rooms at Putney 
Library. 

The Hart Accumulator Co., Marshgate-lane, Stratford, E., have 
secured the contract for the supply of a battery, consisting of 278 
of their standard central station type cells. for the electric lighting 
of Northwood, Uxbridge. 

London County Council have accepted the tender of the National 
Electric Construction Со. for wiring and fitting Burdett-road fire 
sub-station at £124. 15s, There were cight other tenders, ranging 
from £125. 68. to £147. 

Camberwell (London) Guardians have accepted the following 
tenders for electrical fittings, &c., for the new infirmary and during 
the year:— General Electric Co., W. H. Wileox & Co., and Reed's 
Electrical & Engineering Supply Co. 

Stepney (London) Council have accepted the tender, at £94, of 
Ward Bros., for wiring. Five tenders were sent in ranging from the 
accepted to £43. 10s. 

Messrs. G. Pidduck & Co. have obtained an order for covering 
boilers at the Lot's-road station of the Underground Electric. Rail- 
ways Co. with“ Kratos " magnesia asbestos, Кс. 

York Corporation have placed an order with the Electrical Co. 
for the supply and erection of coal-handling plant at the electricity 
works at £735. 

Derby Town Council have accepted the tender of J. G. White & 
Co. for the construction and equipment of the St. Deter's.street- 
Market-place tramway at £3,470. 


Hastings Town Council have accepted the terms of the Langdon- 
Davies Motor Co. for supply of electric motors for letting out on hire. 


Gillingham Council have accepted the tender of W. T. Henley's 
Co. for cables, &c., and that of Witting, Eborall & Co. for electric 
motors for letting out on hire. 


Cleckheaton Council have accepted the tender of Dorman & Smith 
for switchboard extension accessories at £120. 


Willesden Council have accepted the tender of Mr. Lemington for 
painting the arc lamps at £38. 


Devonport Corporation have accepted the tender of the Electric 
Construction Co. for a steam dynamo (Willans engine) at £3,443. 


St. Helens Council have placed an order with Willans & Robinson 
for а 720 U. p. steam engine for the electricity works. 


Vryheid (Natal) Local Board have accepted the tender of E. H. 
Godfery, Harrismith, for the electric lighting of the town. 


BUSINESS NOTICBS, &c. 


New Electric Lamp Works.—Messra. E. Goossens, Pope & Co. 
have opened their new incandescent electric lamp works at 9, Hythe- 
road, Willesden, where they are manufacturing the well-known 
“ Pope” incandescent lamp. The firm's telegraphic address is 
„Planetary London” and the telephone No. 70 Harlesden. We would 
refer our readers to an advertisement of these lamps on another page 


The London office of Cowans Limited and the Keys Engineering 
Со. (Ltd.) has been changed to 4, Queen Victoria-street, E. C. 
Telephone No., 7234 Central. 


The Rhodes Electrical Mfg. Co. (Ltd.) have appointed Mr. Vincent 
E. Walters, 45, Newhall-strect, Birmingham, sole agent for Birming- 
ham and district. 


Messrs. Е. Bridge and S. M. Bewlay. electrical engineers. &c., 
12, Ryland-street, Birmingham, have dissolved partnership. Debts 
by Mr. Bewlay, who continues. 


BANERUPTOIES, LIQUIDATIONS, &c. 


The first meeting of creditors of Arthur E. Brooks, electrical 
engineer, 110, Cheapside, London, E. C., was held on Monday. 

Debtor stated that he was now a wine merchant's manager, He carried 
on business in partnership with E. K. Law as Law's Peach Bitters Co. 
In 1899 F.C, Warter becamea partner and brought in £700, Law retiring. 
Debtor and Warter continued the business until October, 1899, when they 
assigned all the assets to a trustee for the benefit of creditors. In 1901 
debtor entered into partnership with S. O. Cook, and they traded 
together as electrical engineers until 1903 at 110, Cheapside. Cook then 
left him and debtor continued the business alone. He had also been 


£2,327. 1s. ld. was unsecured, and £2,257. 118. contingent and not 
expected to rank, assets estimated at £37. 15s. 

A. J. Hollington, electrical engineer, Barclay Oval, Woodford 
Green, has been adjudicated bankrupt. 

The Sir Hiram Maxim Electrical and Engineering Co. (Ltd.) is 
to be wound up voluntarily. Мг. A. Hardie, Cyprus-road, Finchley, 
London, N., has been appointed liquidator. 


Plant for Sale.—An cight-pole compound-wound dynamo of 
150kw. (230 v., 612 amp., 145 revs.) for direct-coupling to engine is 
advertised for sale, owing to alteration of original scheme of driving. 
Applications to Messrs. Andrew Handyside & Co., Britannia Iron 
Works, Derby, or to Messrs. Greenwood & Batley, Laeds. See 
also advertisement. 

A 12} в.н.р. Hornsby-Akroyd oil engine and a 61kw. Crompton 
dynamo are for sale owing to supply being taken from local com- 
pany. Applications to Engineer," Dean Wood, Newbury. See 
advertisement. 

A complete second-hand electric lighting plant, suitable for instal- 
lation of 200 lamps, is for sale. Full particulars from Mr. W. P. 
Adams, NM. I. E. E., 28, Victoria-street, Westminster, S. W. See 
advertisement. 


Sale by Auction. — Messrs. W. Dew & Son will sell by auction on 
18th inst. the whole of the electric installation, comprising oil 
engine, dynamo, accumulators, a quantity of artistic electric light 
fittings, &c., at Anglesey Castle, N. Wales. Catalogues, Is. each, of 
the auctioneers, Caxton.buildings, Bangor, N. Wales. See also 
advertisement. 


Premises, &c., to Let and for Sale.— There are three fine shops, 
with basements, to let in the Strand, London, on a 21 years’ lease. 
Particulars from the secretary's office, Hoom 41, West Block, Hotel 
Cecil, Strand, London, W.C. See advertisement. 


Three rooms are to be let, separately or as a whole, in a third 
floor flat in 64, Victoria-street, Westminster, S. W. Sec advertisement. 


Stores for Sale.— Messrs. Horne & Co., 8, Delahay-streec, 
Storey's-gate, Westminster, S.W., will sell by auction at the 
Royal Arsenal, Woolwich, on Thursday, 24th inst., at 11 a.m., some 
obsolete and unserviceable stores, including a quantity of copper and 
other metals, machinery, electrical stores, telephone and telegraph 
appliances, 50 tons of underground cable, &c. Catalogues at the War 
Office, Pall Mall, S.W.; the Ordnance Office, Tower, E.C. ; and the 
Ordnance Office, Royal Arsenal, Woolwich, S.E., London. 


Catalogues, &c.— Messrs. Crompton & Co., London and Chehns- 
ford, have prepared for publication a useful pamphlet dealing 
with electrical instruments of the moving-coil type for continuous 
currents. This tvpe of instrument was described generally and 
illustrated in The Electrician, Vol. LIIL., p. 9, on April 22 last, in 
the course of the discussion upon Messrs. Edgecumbe and Punga's 
Paper on Direct.reading Measuring Instruments for Switchboard 
Use," read before the Institution of Electrical Engineers, where 
Mr. W. A. Price described the instruments as being constructed in 
such manner as to enable a station engineer to verify with & con- 
siderable degree of precision, and with little difficulty and small 
appliances that his instruments are accurate. Since that time, 
Messrs. Crompton inform us, improvements have been introduced. 

Taking one of these instruments, it may be stated that the mechanism 
consists of two principal parte, the permanent magnet with its pole pieces 
and the moving coil of fine wire mounted on pivots and fitted with & con- 
trolling spring. The first-mentioned part consists of a horseshoe magnet 
with pole pieces of mild steel, which are rigidly connected together by 
non-magnetic metal in form of a pair of brass cheeks. A mild-steel 
cylinder is fitted centrally within the bore, in the same manner as the 
armature of a dynamo lies within the bore of the magnet frame. Between 
this mild-steel cylinder and the two magnet poles of the instrument is an 
annular air-gap in which the coil moves. It is noteworthy that the 
frame upon which the coil is wound is of copper. It is well known that 
eddy currents are generated in such a frame when it moves within a 
magnetic field. The retarding action on the coil increases with its speed, 
and, if the copper frame be suitably dimensioned, the pointer of the 
instrument will move up to its proper reading without passing beyond it 
or oscillating about it. The holes in the pole-piece blocks and the 
moving coil are made to gauge, so that each part of the moving system 
fits any magnet, and the parts are mechanically interchangeable in all 
instruments. Similarly-wound coils are also electrically interchangeable, 
subject to an adjustment of the controlling spring. The coils are wound 
in different ways, according as they are to be used for ammeters or volt- 
meters. The design of the instruments has been worked out with the 
direct object of their easy verification and adjustment by the user as well 
as in manufacture. The pamphlet just issued gives a number of illus- 
trations and full particulars of the construction and calibration of the 
instruments, as well as methods of mounting them on switchboards, &c. 

“ Flexduct" is the name given to a new flexible conduit for 
electric wires, consisting of a stout fibre spiral interwoven in one 
continuous separable tube with flexible warp passing through and 
under the spiral. This is treated with а special moisture-proof com- 
pound and covered with a strong outer tube. It is claimed that 
“ Flexduet does not stretch and has very high insulating qualities. 
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The Industrial Engineering Co. are prepared to erect the station and 
maintain the undertaking for five years and to agree to the contract 
being determined at any time within that period upon payment of such 
a sum as would bring up the profits to an amount equal to 3 per cent. 
over and above sinking fund and interest paid on the capital exp2nded. 

The consideration of these offers has been deferred. 


Tanbridge Wells.—At the Council meeting on Wednesday it 
was reported that a sub-committee had examined the electric light- 
ing accounts and had found that the financial accounts had been 
satisfactorily prepared by the electrical engineer (Mr. H. Boot), 
who had done his best to make electricity supply a success. 
Consumers had been fairly dealt with, and all complaints reasonably 
attended to by the department. Figures prepared by the borough 
accountant proved conclusively that there was no shadow of truth 
in the suggested charges that accounts are altered by the electricity 
or any other department to the detriment of consumers. 


Tanstall.—The District Council will support the application of 
Burslem Corporation for a provisional order authorising them to 
supply electrical energy in Tunstall on the same terms as to Burslem. 

Chatterley Whitfield Collieries and the Potteries Electric Traction 
Co. have requested the Council to withdraw the conditions imposed 
upon the construction of a tramway junction to enable the tramway 
company to convey coal over their system. 


University Oollege of North Wales.—The calendar of this 
college for the vear 1904-5 contains particulars of the courses of 
instruction, teaching staff, fees, ke. A special course of lectures and 
experimental work, suitable for those who desire to become electrical 
engineers, and extending over two sessions, has been arranged. There 
are well-equipped laboratories for practical work in physics, 
chemistry, &c. The calendar is published by J. E. Cornish, 
Manchester. 


West Bromwich.—The Electricity committee have devoted two 
sittings to the investigation of the complaints made against Ald. 
Pitt, chairman of the committee, and a foreman fitter, of unneces- 
sary interference with the department's workmen. The employés 
of the department who lodged complaints were cross-examined by 
Ald. Pitt, and afterwards а sub-committee was appointed to draw 
up а report on the evidence given, the report to be submitted to 
the electricity committee for approval. 


Whitby.—The Council last week decided to charge in future a 
flat rate of 5d. per unit for electric current, less 4d. per unit for 
payment within 14 days of demand. 


Wigan.—The Council have decided to increase the salary of the 
borough electrical engineer and tramways manager (Mr. J. Slevin) 
to £450 perannum. The salary of the accountant of the electricity 
department has been increased to £220. 


Willesden (Gondon).—Main extensions estimated to cost £315 
have been authorised by the Council. The Fire Brigade committee 
report in favour of the adoption of the ‘‘Gamewell” fire alarm 
system. The installation and maintenance of this by the Post Office 
will involve an annual rental of £252. 


Wolverhampton.—In the annual report of the Tramways Com- 
mittee it was stated that 

The operation of the Lorain surface-contact system during the last 12 
months had been entirely satisfactory, and had more than justified its 
reputation for safety and reliability. The maintenance costs were being 
reduced, and the committee had reason to believe that the total working 
costs for the present year would be considerably below the average of 
other towns where the overhead system was installed. The department 
had grown very considerably:during the past six months. There were 
now 20 miles of single track open against 6} last year, and the staff had 
been increased from 90 to 149. The total number of cars in stock was 
80 and 10 more are about to be delivered. 


Workhouse Lighting.— The electric light is to be installed at 
Bedwellty workhouse at an estimated cost of £2,000. 

Hackney (London) Guardians have decided to put down an inde- 
pendent electric lighting plant at the New Children’s Homes at 
Ongar at an estimated cost of £3,500. 


Yarmouth.—The Council decided on Wednesday to give а supply 
of electricity, on the high and low-tension systems, in Gorl-ston, 
and instead of overhead wires. as originally proposed, cables are to 
be laid under the river. Sanction has been obtained to a loan of 
£2,000 for this work and £1,300 for a storage battery and sub-station, 
but £1,000 for the battery will not now be required. Tenders are 
shortly to be invited for the construction and electrical equipment 
of the Yarmouth & Gorleston Tramways Co.'s lines, which were 
recently purchased by the Corporation. 


Cricket.—The annual dinner of the cricket club of the staff of 
Messrs, Drake & Gorham was held last week, Mr. B. Drake in the 
chair. It was reported that 21 matches had been played of which 
11 were won, five lost and five drawn. For the Baroness Burdett- 
Coutts cup the club had secured second place. The Manchester 
oflice were successful in defeating head office in both the first and 
return matches. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Oldham Corporation Electricity committee invite tenders for 
supply, delivery and erection of two negative return feeder boosters 
(with switch gear and boards for tramway system). Specifications, 
&c., from the borough electrical engineer (Mr. S. Wilmott Newington), 
Electricity Works, Greenhill, Oldham, and can be веер at (but not 
obtained from) the offices of the consulting engineers, Messrs. 
Kennedy & Jenkin, 17, Victoria-street, Westminster, S.W. Tenders 
to Mr. Newington by Nov. 25. See also advertisement. 


Newport (Mon.) Electricity and Tramways committee invite 
tenders for various machine tools. Particulars from the borough 
electrical engineer and tramways manager, Mr. H. Collings Bishop. 
Tenders to the town clerk by Nov. 21. See also advertisement. 

The directors of the Caledonian Railway Co. invite tenders for 
stores for 12 months from Jan. 1, 1905, including electric lighting 
materials and fittings, telegraph appliances, telephones, &c., oils 
and grease, screws, tools, hardware, indiarubber, asbestos and gutta- 
percha goods, copper rivets, &c. Specifications, &c., from the stores 
superintendent (Mr. J. Lorimer), Charles-street, St. Rollox, Glasgow, 
where patterns may be inspected till 18th inst. ‘Tenders to the 
secretary (Mr. J. Blackburn), 802, Buchanan-street, Glasgow, by 
Nov. 21. For further particulars see advertisement. 

Belfast Corporation invite tenders for the following plant, works, 
&c.:—Tramway permanent way, road bed, paving and bonding, 
overhead equipment, underground feeders, telephone and test wires, 
spare conduits, &c., steam dynamos, switchboard, three-phase plant, 
condensing plant, overhead travellers, station lighting, &c., boilers, 
superheaters, mechanical stokers, economisers, conveying plant, 
steam exhaust and feed pipes, pumps, &c., and double-deck cars, 
Tenders to town clerk (Sir Samuel Black) by noon 18th inst. 

Hammersmith (London) Guardians invite tenders for a complete 
wiring installation for electric lighting at their new workhouse and 
infirmary, Wormwood Scrubbs, and also for supply, delivery and 
erection of two motor transformers and a battery. Tenders to the 
clerk (Mr. J. Lamb), 206, Goldhawk-road, Shepherds Bush, London, 
W., by noon Nov. 15. 

Hammersmith (London) Council invite tenders for extra high- 
tension feeder mains, draw boxes, frames, covers, &c. "Tenders to 
the town clerk (Mr. H. Thompson), Town Hall, Hammersmith, W., 
by 4 p.m. 16th inst. 

Whitby District Council invite tenders for one 200kw. direct- 
current dynamo, coupled to a high-speed engine (reciprocating or 
turbine type) ; and one water-tube boiler, fitted with chain grate 
mechanical stoker. Tenders to the electrical engineer (Mr. L. H. 
King) by 5 p.m. Nov. 21. | 

Manchester Tramways committee require tenders by 22nd inst. 
for one 15 ton and two 5 ton electric overhead travelling cranes. 

Cheshire Lines Committee, Central Station, Liverpool, want 
tenders by 25th inst. for stores, including telegraph materials, &c. 

Walthamstow District Council invite tenders by 5 p.m. Dec. 7 
for erection of tramway offices. 

Southampton Education committee invite tenders by noon, Nov. 
21, for electric lighting installation &t the new school, Portswood. 

Deptford (London) Council invite tenders (until 4 p.m., Nov. 22) 
for pipework. 


Bradford Corporation require tenders by noon 21st inst. for the 
erection of a tramcar depot. 

Tenders for the supply of 194 miles of 26-pair lead covered cable, 
dry core, of standard specification No. 7; 5,000 paper sleeves, Bin. 
long by sin. in diameter; and 350 yds. paper strips дїп, wide are 
required by the postal authorities of the Australian Commonwealth, 
Perth, W. Australia, up to noon of Dec. 28 next. Conditions, 
specifications, &c., can be obtained at the General Post Offices at 
Perth, Adelaide, Melbourne, Sydney, Brisbane and Hobart. Offers 
are to be marked Tenders for telephone material,“ and if sent 
through the post must be registered. 

Johannesburg Municipal Council invite tenders for transformers, 
pillars and switch gear, to the specification of their consulting engi- 
neers, Messrs. Mordey & Dawbarn, 82, Victoria-strect, London, 
S. W., to whom tenders by noon Dec. 27. 

Johannesburg Municipal Council also invite tenders for two 35-ton 
electric overhead travelling cranes to the specification of Messrs. 
Mordey & Dawbarn, to whom tenders by Dee. 27. 

Queenstown (Cape Colony) Corporation invite tenders for the 
equipment and running of electricity (or gas) works for a period not 
exceeding 15 years, Particulars from town clerk, to whom tenders 
by 30th inst. 


TENDERS RECBIVED AND ACOEPTED. 


Salford Council have accepted the following tenders for th 
electricity and tramways departments :— 

Salford Oil Refining Co., 25 barrels crank oil, at 1s. 2d. gallon; A. 
Bridge, erecting transformer sub.station at Prestwich, £220; W. T. 
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Glover & Co., cables, £1,530 ; Siemens Brothers & Co., rubber insulated | interested in another business. Liabilities £5,874. 12s. 1d., of which 


cable, fine solder, &c. ; United Asbestos Co., asbestos, packings, «е. ; 
Keighley Elec. Eng. Co., house fuse toxes; H. Luke, ironmongery ; 
Baxendale & Co., wrought-iron tubes and fittings; Reason Mfg. Co. 
meters and house fuse boxes (concentric) ; Key Engineering Co., small 
motor starters; Lancaster & Tonge, iron castings; India Rubber Co., 
indiarubber tubing : W. T. Henley's Co., pure rubber strip, &c. ; Green. 
wood & Son, road weighbridge ; Doulton & Co., earthenware pipes, «c. ; 
Royce Limited, large motor starters ; Ferranti Limited, meters (25 to 100 
amperes); British Westinghouse Co, alternating-current meters; W. H. 
Hill & Son, leads, oils, &c. 

Wandsworth (London) Council have accepted the tender of W. H. 
McKane & Со. for electric lighting installation at the Council 
House at £281. 14s. There were 27 tenders, ranging from that 
accepted to £550. 10s. The Libraries committee of Wandsworth 
Council has accepted the tender of Messrs. Tucker at £10. 17s. for 
refixing electric lighting pendants in the public rooms at Putney 
Library. 

The Hart Accumulator Co., Marshgate-lane, Stratford, E., have 
secured the contract for the supply of a battery, consisting of 278 
of their standard central station tvpe cells. for the electric lighting 
of Northwood, Uxbridge. 

London County Council have accepted the tender of the National 
Electric. Construction Co. for wiring and fitting Burdett-road fire 
sub-station at £124. 15s, There were eight other tenders, ranging 
from £125. 6s. to £147. 

Camberwell (London) Guardians have accepted the following 
tenders for electrical fittings, Xe., for the new infirmary and during 
the year:—General Electric Co., W. Н. Wilcox & Co., and Reed's 
Electrical & Engineering Supply Co. 

Stepney (London) Council have accepted the tender, at £84, of 
Ward Bros., for wiring. Five tenders were sent in ranging from the 
accepted to £43. 10s. 

Messrs. G. Pidduck & Co. have obtained an order for covering 
boilers at the Lot's-road station of the Underground Electric Rail- 
ways Co. with “ Kratos magnesia asbestos, Ke. 

York Corporation have placed an order with the Electrical Co. 
for tho supply and erection of coal-handling plant at the electricity 
works at £735. 

Derby Town Council have accepted the tender of J. G. White & 
Co. for the construction and equipment of the St. Peter's-street- 
Market-place tramway at £3,470. 


Hastings Town Council have accepted the terms of the Langdon- 
Davies Motor Co. for supply of electric motors for letting out on hire. 


Gillingham Council have accepted the tender of W. T. Henley's 
Co. for cables, &c., and that of Witting, Eborall & Co. for electric 
motors for letting out on hire. 

Cleckheaton Council have accepted the tender of Dorman & Smith 
for switchboard extension accessories ai £120. 

Willesden Council have accepted the tender of Mr. Lemington for 
painting the arc lamps at £38. 

Devonport Corporation have accepted the tender of the Electric 
Construction Co. for а steam dynamo (Willans engine) at £3,443. 

St. Helens Council have placed an order with Willans & Robinson 
for a 720 n.r. steam engine for the clectricity works. 

Vryheid (Natal) Local Board have accepted the tender of E. H. 
Godfery, Harrismith, for the electric lighting of the town. 


BUSINESS NOTIOES, &c. 

New Electric Lamp Works.— Messra. E. Goossens, Pope & Co. 
have opened their new incandescent electric lamp works at 9, II ythe- 
road, Willesden, where they are manufacturing the well-known 
" Pope" incandescent lamp. The firm's telegraphic address is 
„Planetary London” and the telephone No. 70 Harlesden. We would 
refer our readers to an advertisement of these lamps on another page 


The London office of Cowans Limited and the Keys Enginecring 
Co. (Ltd.) has been changed to 4, Queen Victoria-street, E.C. 
Telephone No., 7234 Central. 


The Rhodes Electrical Mfg. Co. (Ltd.) have appointed Mr. Vincent 
E. Walters, 45, Newhall-strect, Birmingham, sole agent for Birming- 
ham and district. 


Messrs. F. Bridge and S. M. Bewlay. electrical engineers. &c., 
12, Ryland-street. Birmingham, have dissolved partnership. Debts 
by Mr. Bewlay, who continues. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

The first meeting of creditors of Arthur E. Brooks, electrical 
engineer, 110, Cheapside, London, E.C., was held on Monday. 

Debtor stated that he was now a wine merchant's manager. He carried 
on business in partnership with E. K. Law as Law's Peach Bitters Co. 
In 1899 F. С, Warter became a partner and brought in £700, Law retiring. 
Debtor and Warter continued the business until October, 1899, when they 
assigned all the assets to a trustee for the benefit of creditors. In 1901 
debtor entered into partnership with S. O. Cook, and they traded 
together as electrical engineers until 1903 at 110, Cheapside. Cook then 
left him and debtor continued the business alone. He had also been 


£2,327. Is. ld. was unsecured, and £2,257. lls. contingent and not 
expected to rank, assets estimated at £37. 15s. 

A. J. Hollington, electrical engineer, Barclay Oval, Woodford 
Green, has been adjudicated bankrupt. 

The Sir Hiram Maxim Electrical and Engineering Co. (Ltd.) is 
to be wound up voluntarily. Мг. А. Hardie, Cyprus-road, Finchley, 
London, N., has been appointed liquidator. 


Plant for Sale.— An cight-pole compound-wound dynamo of 
150kw. (230 v., 612 amp., 145 revs.) for direct-coupling to engine is 
advertised for sale, owing to alteration of original scheme of driving. 
Applications to Messrs. Andrew Handyside & Co., Britannia Iron 
Works, Derby, or to Messrs. Greenwood & Batley, Leeds. See 
also advertisement. 

A 12 в.н.р. Hornsby-Akroyd oil engine and a 61kw. Crompton 
dynamo are for sale owing to supply being taken from local com- 
pany. Applications to Engineer," Dean Wood, Newbury. See 
advertisement. 

A complete second-hand electric lighting plant, suitable for instal- 
lation of 200 lamps, is for sale. Full particulars from Mr. W. Р. 
Adams, M.I.E.E., 28, Victoria-street, Westminster, S.W. See 
advertisement. 


Sale by Auction. — Messrs. W. Dew & Son will sell by auction on 
18th inst. the whole of the electric installation, comprising oil 
engine, dynamo, accumulators, a quantity of artistic electric light 
fittings, &c., at Anglesey Castle, N. Wales. Catalogues, 1з. each, of 
the auctioneers, Caxton-buildings, Bangor, N. Wales. See also 
advertisement. 


Premises, &c., to Let and for Sale.— There are three fine shops, 
with basements, to let in the Strand, London, on а 21 years’ lease. 
Particulars from the secretary's office, Room 41, West Block, Hotel 
Cecil, Strand, London, W.C. See advertisement. 


Three rooms are to be let, separately or as a whole, in a third 
floor flat in 04, Victoria-street, Westminster, S. W. Sec advertisement. 


Stores for Sale.— Messrs. Horne & Co., 8, Delahay-streec, 
Storev's.gnte, Westminster, S.W., wil sell by auction at the 
Royal Arsenal, Woolwich, on Thursday, 24th inst., at 11 a.m., some 
obsolete and unserviceable stores, including a quantity of copper and 
other metals, machinery, electrical stores, telephone and telegraph 
appliances, 50 tons of underground cable, &c. Catalogues at the War 
Office, Pall Mall, S.W.; the Ordnance Office, Tower, E.C. ; and the 
Ordnance Office, Royal Arsenal, Woolwich, S. E., London. 


Catalogues, &c.— Messrs. Crompton & Co., London and Chelins. 
ford, have prepared for publication a useful pamphlet dealing 
with electrical instruments of the moving-coil type for continuous 
currents. This type of instrument was described generally and 
illustrated in The Mlectrictan, Vol. LIII, p. 9, on April 22 last, in 
the course of the discussion upon Messrs. Edgecumbe and Punga's 
Paper on Direct-reading Measuring Instruments for Switchboard 
Use," read before the Institution of Electrical Engineers, where 
Mr. W. A. Price described the instruments as being constructed in 
such manner as to enable a station engineer to verify with а con- 
siderable degree of precision, and with little difficulty and small 
appliances that his instruments are accurate. Since that time, 
Messrs. Cronipton inform us, improvements have been introduced. 

Taking one of these instruments, it may be stated that the mechanism 
consists of two principal parte, the permanent magnet with its pole pieces 
and the moving coil of fine wire mounted on pivots and fitted with a con- 
trolling spring. The first-mentioned part consists of a horseshoe magnet 
with pole pieces of mild steel, which are rigidly connected together by 
non-magnetic metal in form of a pair of brass cheeks. A mild.steel 
cylinder is fitted centrally within the bore, in the same manner as the 
armature of a dynamo lies within the bore of the magnet frame. Between 
this mild-steel cylinder and the two magnet poles of the instrument is an 
annular air-gap in which the coil moves. It is noteworthy that the 
frame upon which the coil is wound is of copper. It is well known that 
eddy currents are generated in such a frame when it moves within a 
magnetic field. The retarding action on the coil increases with its speed, 
and, if the copper frame be suitably dimensioned, the pointer of the 
instrument will move up to its proper reading without passing beyond it 
or oscillating about it. The holes in the pole.piece blocks and the 
moving coil are made to gauge, so that each part of the moving system 
fits any magnet, and the parts are mechanically interchangeable in all 
instruments. NSimilarly-wound coils are also electrically interchangeable, 
subject to an adjustment of the controlling spring. The coils are wound 
in different ways, according as they are to be used for ammeters or volt- 
meters. The design of the instruments has been worked out with the 
direct object of their easy veritication and adjustment by the user as well 
as in manufacture. The pamphlet just issued gives a number of illus- 
trations and full particulars of the construction and calibration of the 
instruments, as well as methods of mounting them on switchboards, &c. 

" Flexduct" is the name given to a new flexible conduit for 
electric wires, consisting of a stout fibre spiral interwoven in one 
continuous separable tube with flexible warp passing through and 
under the spiral. This is treated with a special moisture-proof com- 
pound and covered with a strong outer tube. It is claimed that 
“ Flexduct " does not stretch and has very high insulating qualities. 
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Johnson & Phillips Differential Hot-Wire Voltmeter. 


that the instrument ocenpics only the same space as a single volt 
meter. Мапу supply stations are using these instruments, particu- 
larly for paralleling alternators. 


The Crvpto Electrical Co., 3, Tyers-gateway, Bermondsey -street, 
London, S. E., have ready a list of new pattern alternating current 
reduction and repulsion motors. A sample of these motors will be 
shown at the Stanley Show. to be held at the Agricultural Hall, 
London, from Nov. 18 to 26, as will also the company's small 
дупагпозв, &c., for charging motor bieveles, &2. ‘Two of the Crypto 
machines are illustrated herewith. The starting of the Cry pto induc- 
tion motor is effected by closing the switch and pressing the button 
shown on the top of the machine in the accompanying illustration. 
All the user has to do is to connect his mains to the terminals, and 


Crypto Induction Motor 
for Constant Bpeed. 


Cry pto Repulsion Motor for Variable 
Speed. 


then close the tumbler switch, holding down meanwhile the button 
switch. In this way the usual starting switches and resistances 
are dispensed with. The repulsion motor for variable specd follows 
the lines of the ordinary repulsion motor, consisting of a compound 
wound stator. fitted with a rotor and commutator. U pon the latter 
rest two or more short-circuited brushes, and the stator only is con- 
nected to the mains. It is claimed that the Crypto machine has, 
bowever, certain special features, some of which are shown in the 
illustration ; and that by special winding a greater output, a better 
Power factor, and less tendeney to race at light loads has been 
secured, To run the machines the mains are connected through а 
switch to the terminal» shown on the top of the motor. 
b 'Criton " water softening plant is illustrated and described in a 
pamphlet issued by the Pulsometer Engineering Co., Reading. 
Some useful information on this subject is given. 

Messrs, G. Pidduck & Co., 2, Bury-street, London, E. C., who 
recently весиг an order for covering boilers at Lot's-road station 


Lindon. S.W.. | of the Underground Electric Railways. have ready а сі спаг list of 


non- conducting compositions. 
Lists of ili яша motors for driving sewing machines. 12) drilling 
machines of strong constrnetion. 3) Е.С. contact clocks for operating 


ON et. zt. ze as well as N- rate meters of апу make. and t Luna carb ms, are issued 


bv the Electrical Co., 121.125. Charing Cross-road. London, W.C. 
Each list is illustrated and contains all essentia! information 
regarding the various items. 


Brush Bulletin No. 8, just issued, deals with small size open and 
protected direct-current generators. 


_ Anew catalogue of electric mining inachinery and apparatus is 
issued by Messrs. John Davis & Son, of All Saints’ Works. Derby. 
New Resistance Material for Electric Heating.— Particulars 


are published of an electric resistance material called ** Kryptol.“ 
which is being introduced in Germany in connection with apparatus 
for electric heating. It is a mixture of graphite, carborundum and 
сах, so bound together as to form a loose. granular mass or powder 
of four grades of coarseness. which are said to be severally well 
adapted to different heating operations. Kryptol is said to develop 
heat of any desired intensity. from a gentle warmth up to 3.000 C. 
and is. further. claimed to be clean and free from dust or from 
impurities. Moreover. it obviates the use of platinum, nickel or 
other metallic wires or foils. 

In Fig. 1 а kryptol cooking stove is illustrated, and comprises a 
chamotte or earthenware plate enclosed at its edges in & wooden frame 
bounded at two opposite sides by carbon electrodes, which rest upon the 
plate and are connected by insulated wire conductors with the source of 
supply, forming, when the break between the electrodes is closed, an 
electric circuit. Upon the chamotte plate (usually about 24%. square, but 
may be of any convenient size) is loosely strewn the granulated krypto' 
to а depth of about an inch. When the kryptol is laid continuously 
across the plate, it forms the electrical connection between the two «le:- 
trodes and closes the circuit. When, however, the kryptol is brushed or 
scraped aside so that an open, uncovered space is formed through the 
layer across the plate, the circuit is broken. If, now, the kryptol is 
brushed into the open space, so as t» form a connection between the two 
masses lying against 
the electrodes оп 
either side, the cir- 
cait is at once re- 
store, and the 
kryptol forming this 
thin connecting layer 
begins to sparkle and 
glow, becoming in a 
few moments ircan- 
descent and gene- 
rating a heat that 
will raise cold water 
to boiling in a few 
minutes. А peculi- 
aiity is that incan- 
descent action takes 
place only at places 
where the layer of 
kryptol on the plate 
is thinnest, and it is 
therefore easily pos- 
sible to produce heat 
> just in the place 
where it is wanted 
and not elsewhore. 
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cence, and it is for 
this reason that the 
four different grades 
of material are made, 
to be used as may be 
required in gene- 
(i rating different tem- 

[ Е peratures. For heat- 
ARMS ing train cars and 
similar vehicles, 

— M halls, rooms, labora- 
| tories, &c., where а 
continuous uniform 
warmth is essential, 
the apparatus shown 
in Fig. 2 is employed. This includes a cast-iron flanged radiator, the 
interior lining glazed so as to insulate the kryptol mass with which it is 
filled. At each end is a carbon electrode, connected by wires carrying a 
current of from 4 to 5 amperes at about 120 volts This type of heater 
can be put under a car seat or beneath the tloor, where it is out of sight, 
and will, it is said, generate and maintain indefinitely any desired tem- 
perature without refilling for weeks together. The radiator is made with 
а close-fitting cover, as kryptol is said to endure unimpaired much 
longer in a closed chamber than in the open air, A radiator in constant 
use requires filling with fresh kryptol about every three months, the 
makers say. Some of the steel and cutlery manufacturera in Westphalia 
are said to be experimenting with kryptol with à view to its employment 
for tempering, annealing and case-hardening steel and iron bars , knives, 
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scissors and other implements. For chemical laboratories the new 
material has already been adopted by the University of Berlin, the Tech- 
nical College at Aix-la-Chapelle, the Imperial health office at Rerlin and 
other State institutions. In elementary organic analysis it is frequently 
necessary to heat parts of the substance under examination to different 
temperatures and to leave other portions unheated. For this purpose 
simple apparatus has зеп devised, consisting of an iron frame on which 
is laida fire-brick trough or gutter, glazed inside and filled with kryptol. 
In this is laid the combustion pipe (which may be a glass tube) contain- 
ing the material to be treated. Current sent through the even mass of 
kryptol heats the tube uniformly throughout its length, but when it is 
desired to heat one portion to a high temperature, it is only necessary to 
scrape the kryptol aside and reduce the thickness of the layer under that 
part of the tube, when it at once begins to glow at a higher temperature 
than the remainder. If it is desired to withdraw or exclude the heat 
entirely from the central part of the tube, two copper forks, which slide 
along a brass conductor, are introduced into the kryptol. These take up 
the current and pass it through the conductor over the intervening space, 
leaving the kryptol and that section of the tube cold and excluded from 
the heating operation. 


Motor-driven Compressors.— Messrs. Reavell & Co., of Ipswich, 
inform us that the demand for their small motor-driven central 
station compressor for cleaning purposes has led to the introduction 
of improvements in manufacture which have reduced its cost. For 
sub station work a still smaller machine, called the Simplex, with 
half the capacity of the Duplex, has been introduced. 


To Manufacturersof Electric Current Consuming Apparatus. 
—4A circular letter with regard to advertisements has been sent out 
by the Westminster Electric Supply Corpn. (Ltd.) to manufac- 
turers of electric current-consuming apparatus (other than incan- 
descent lamps and fittings), and we ure asked to state that any 
manufacturer who may not have received this letter will have a 
copy sent to lnm immediately on making notification to the com- 
pany ofthe fact. The letter is addressed to manufacturers only and 
not to their agents. 

Micanite Patents.—We are informed that the Supremo Court 
of Germany has, by judgment of Nov. 5, 1904, confirmed the 
validity of German Patent No 73,840, owned by the Mica Insulator 
Co. (Ltd.), Empire Works, Walthamstow, for the manufacture of 
micanite plates, and has dismissed with costs an appeal of Messrs. 
Meirowsky & Co., of Cologne, for the withdrawal of the patent. 


Imports.—The following are official values of imports of celcc- 
trical machinery, material and apparatus into this country during 
October :— 

Electrical machinery, £53,133 (an increase of £15,418 compared with 
October, 1908) ; telegraph cables and apparatus, £7,316 (increase £1,897) ; 
other electrical goods, £63,113 (decrease £547). ‘The total imports of 
the three classes during the 10 months ended 31st ult. were respectively 
£4),352 (decrease £9,847), £177,001 (increase £9,323) and £629,078 
(decrease £20,066). 

Exports of Electrical Apparatus and Mate. ial.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from Nov. 2 to Nov. 8, with the 
ports of destination :— 

Alexandria, £30; Beira, £105 (telegraph material); Cape 
Town, £55; Chinde, 439; Delagoa Bay, £13; Durban, £1,262 (including 
£91 telegraph material); Port Elizabeth, £2,533 (including £2,271 
telegraph material); Port Said, £15. Argentinu—Buenos Ayres, £385 
(inclading £100 telegraph material); Rosario, £161.  Awstralasia— 
Adelaide, £39; Brisbane, £483 (including £44 telegraph material) ; 
Fremantle, £222; Lyttelton, £222; Melbourne, £86; Perth, £1,972; 
Port Darwin, £17; Sydney, £880 ; Wellington, £636. Delyiumn—Ostend, 
£16. Brazil—Rio Janeiro, £65. Burma—Rangoon, £907. Canada— 
Montreal, £80; St. John (N.D), £16; Vancouver, £25. Ceylon — 
Colombo, £31. Channel Islands, £7. China —Shanghai, £833 (including 
£157 telegraph material). Denmark-—Copenhagen, £134, France Paris, 
£105. Germany—Hamburg, £120 (ineluding £14 telegraph material). 
Gibraltar, £8. Holland Flushing, £20; Amsterdam, £391 (including 
£336 telegraph wire); Rotterdam £147. Hong Kong, £276. India— 
Bombay, £272 (including £26 telegraph material); Calcutta, £3,391 
(including £340 telegraph material) Italy -Genoa, £35 (telegraph 
material) Japan—Kobe, £160; Nagasaki, £1,603; Tokio, £126; Yoko- 
hama, £1,520. Jtussia—St. Petersburg, £120 (telegraph material). Siam 
Bangkok, £228. Straits Settlements—Penang £29; Singapore, £939 
(including £93 telezraph material). Spain Barcelona, £15. Sweden— 
Gothenburg, £27 ; Stockholm, £30 (including £10 telegraph material). 
West Indies—Bermuda, £26. U.S.4.—-New York, £33. Zanzibar, £29. 
Total, £20,924 against £10,396 in the corresponding week last year (Nov. 
4 to 10). 


TRAFFORD PARK ESTATES (LTD.) Іа the report for the year ended 
June 80 it is stated that Manchester and Salford Corporations have 
entered into an agreement to run their electric cars over the company's 
tramways for 20 yeara, paying the company the profits earned thereon. 
The Trafford Park Act, 1904, provides for the transfer of the West Man- 
chester light railways to the statutory company. Direct connection has 
been completed between these railways and those of the Cheshire Lines 
Committee, and arrangements have been concluded for the use of the 
junction by the Midland, Great Northern and Great Central Railways. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Blectrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


„Elements of the Mathematical Theory of Electricity and Mag- 
netism.” Brd edition. By Prof. J. J. Thomson, F. R. S. (London: 
C. J. Clay & Sons.) 10s. 

„The Cultivation and Preparation of Para Rubber.” 
Johnson. (London: Crosby Lockwood & Son.) 7s. 6d. 

„ Fowler's Electrical Engineer's Year Book and Directory." 1905. 
(Scientific Publishing Co.) 1s. 6d. 

" Private House Electric Lighting.” By F.H. Taylor. (London: 
Percival Marshall & Co.) 1s. 

“ A Pocket Book of Electrical Rules and Tables." By J. Munro 
and Andrew Jamieson. 17th edition. (London: Charles Griffin 
& Co.) Zs. 6d. 

" Obituary Notices of Fellows of the Royal Society.“ Part I. 
With an Index to the Obituaries published in the Proceedings 
from 1869 to 1899. (London: Harrison & Sons). 4s. 


By W. H. 


PATENT RECORD. 


—— 


The following List of A pplications for Patents and Specifications published 
has been compile і for this Journal by Messrs. MgwBURN, ELLIS & Prror, 
Chartcred Putent Agents, 70, Chansery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Nork.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parcntacsis 
are those of communicators of incentions. Whena Complete Specification 
accompantes application, an asterisk is qed. 

Unless otherwise stuted, the application is made in London. 


Octuber 10, 1904. 
21,684 UNION El. xX TRICIrATS- (is. Alternatiog · current motors. 
applied for, Oct. 9, 1903, date of application in Germany.)“ 
21,694 Н. V. James. Menchestor. Electric motor controllera. 
21,722 R Н. Rapronb. Sheffield. Rail joints and bonds. 
21,726 A. E. Cooran. Rugby. Sue pending conductor wires for distribu- 
tion of Electrical energy. 
21,729 E. B. Рниллра and T. C. Parkin, Ssivelling coupling for cables, 
21,789 К. STARKE. Automatic thermal aud magnetic circuit-breakora. 
21,781 P. Е. CogkuiLL. Liverpool. Automatically opening or breaking 
electric circuits at predetermined times. 
21,795 R. vox Liegen and E. Reisz. Electiic c'utch.* 
21,796 A. CuHuncHWARD. Controllers for elec:ric motors, (Date applied 
fo", Oct. 10, 1903, date of application in U.S.)“ 


Octover 11, 19C4. 
Automatic telephonic exchauges for a small 


(Date 


21,819 A. M. Buiranb. 
number of lines.“ 
91,846 T. A. Cameron. United States. Swit hes.* 
21,848 W. J. RovssEL and A. Kixd. United States. Telegraph recorder.“ 
21,889 K. A. LixpsTróM. Alternatirg-curien* machines. (Date applied 
fur, Oct. 16, 1903, dats of appl cation in Sceden.)“ 
21,892 Е. М. Lewis. Arc lamp». 
21,94 W. H. Garcon V. Regenerative dry batteries.“ 
21,895 Sigmens BROT HANS & Co. and G. S. Gaimston. Telegraphs. 
21,902 B. T.-H. Co. and R. C. CLINKER. Dynamo е!езігіс machines. 
21,903 B. T.- H. Co. and W. J. Luoyp. Electricity meters. | 
21,911 P. Marino. Batteries, electrolytic apparatus or the like. 
21,915 К. Zig;ENBERG. Manufacture of galvanic celle.“ 
October 12, 1904. 
21,965 R. W. Вил. and S. Виш. Handsworth. Electric heat alarms. 
21.995 I. B. BIM AUM acd Н. G. Wuits. Inter- communication telephone 


rys:ems. 

22,00) P. Jicovzo. Electric motore. (Date applied for, Oct. 21, 1903, 
date of application in France.)“ 

22,003 T. E. DEVOxNSH IRE. Conduite for cables or conductore. 


October 15, 1904. 
22,022 P. RzADER. Nottingham. Operating switches or points of tram- 
ways and overhead cables in connection therewith. 


October 14, 1904. 

22,085 Е. P. Кер. Glasgow. Wireless telegraphy receiver recording or 
priating only waves of a &icen strength. 

22,100 El. xOrRIG & ORDNANCE Accessories Co. and R. F. HALL. Birming- 
ham. Circuit breakers and automatic switches. 

22,118 W. R. Evans. Mancher ter. Automatically opsrating the points 
of electric tramwaye. 

22,145 D. Murray. Keyboard tape perforator. 

22,156 B.T.-H. Со. (G. E. Co., U. S.). Commutators for dynamo electric 
machines. 

22,157 B. T.- H. Co. (G. E. Co., U.S.). Dynamo electric machines. 

22,163 A. Е. BERRY. Apparatus for use iu the distribution of alternating 
current. 

22,171 ELERTRIZITATS Act.-Gas, vor in. W. LABMEYER & Co. Switchboards 
to protect persons from injury. (Date applied for, Dec. 31, 1905, 
date of application in Germany.)“ 

22,173 Е. E. Sron. Electric heating. 
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October 15, 1904. 

22,206 Sir B. Scorr, KNIGHT, Е. H. QUARRINGTON and Т. Н. HoD;KtNsON. 
Carlisle. Electromagnetic prese. 

22,210 C. M. SrzAD. Leeds. Dry voltaic cells and primary batteries. 

22,215 G. К. CARTMEL. Halifax. Wire terminal clip. 

22,228 J. R. CRAIG, Jun. Glasgow. Manufacturiog ard extracting ozone 
from atmospheric air. 

22,256 A. J. BON RELLA. Electric lamp fittings. 

22,246 C. GiBBs. Distribution of electricity for electric traction. 

22,247 A. K. BAYLOR. Electric lamps. 

22 258 C. Ricora. Means for the application of electricity to the human body.“ 


October 17, 1904. 

22,287 A. P. LUNDBERG and G. C. LunpBerc. Switches. 

22,290 J. HAwLET Limiten and R. R. W. HarpMan. Liverpool. 
devices for the trolley poles of electric сага. 

22,296 P. RicHAnDSON. Electrical ignition apparatus fur internal combus- 
tion engines. 

22,526 P. M. Justice (Voltage Controller Co., U.S.). 
electric motors.“ 

22,542 Коӧвтіхо & MATHIESEN Акт. Сез. Arc lamp electrodes. (Date 
applied for, Oct. 31, 1905, cate of application in Germany.)“ 

22,548 J. T. Szxæk. Formation and utilisation of (zone. 

22,355 DEUTSCHE TELEPHONWERKE R. Stock & Co. (3. m. b. H. Telephone 
installations. (Date applied, for Aug. 25, 1904, date of application 
in Germapy., 

22,562 Cromrron & Со. and E. W. ABBOTT. Arc lamp hoisting gear and 
fittings. 

22,564 Crompton & Co. and E. W. Аввот. Switches. 

22,558 Е. W. Howorta (M. P. Ryder, U.S.). Generating intermittent 
currents for igniters of oil engines and other purposes.* 

22,569 А. Е. Berry. Regulating difference of potential between portions 
of electric current distributing systems. 


October 18, 1904. 

22,372 R. C. SavER. Bristol. Means for trolleys or vehicles to pick up 
aod return current and obtain motion.* 

22,401 C. J. JxwILL. Automatic signalling apparatus for electric tramway. 

22,494 W. C. Kirwan aud К. Quangy. Dublin. Device for preventiog 
broken trolley wires from falling. 

22.443 A. H. ANDERSON. Combined telephone and sounding telegrapb. 

22,470 E. A. CaRoLAN (W. R. Whitney, U.S.). Filaments and processes 
of manufacturing same. 

22,475 C. W. WiLsoN. Liverpool. Overhead live wires or conductors. 


October 19, 1904. 
22,479 E. T. Pickur and W. Tice. Electric lamp. 
22,511 H. Beck. Germany. Blowing mignot arrangament for are lamps. 
22,515 J. ORME. Leytonstone. X-ray apparatus. 
22 519 W. Morcan aud W. H. W. Рвостов. Coventry. Cireait- makers and 
breakers. 
22,522 J. M. WgLLINGTON an W. F. DANIBLL. 
22.529 Н. V. Howarp. Electrical connections. 
22,556 SIEMENS BROTHERS & Co. (Siemens-S-huckertwerke G. m. b. H., 
Germiny). Auxiliary appliance for the prevention of excess 
pressures on switching on and off installations of high voltages.“ 
22,544 S. W. MiTCcHELL. Overhead trolley wires. 
22,574 J. S. RAWORTH. Electric steering gear. 


October 20, 1904. 
W-ring of telephone or otter electrical plants. 


Safety 


Controllers for 


Arc lamps. 


22,616 A. P. Hanson. 

22,628 J. BRocKIE. Arc lamps. 

22,631 M. Litour. Exciting e'estromagn3‘s by alternating currents. 
(Date applied for, Ost. 20, 1903, date of application in France.)“ 

22657 A. J. Bobrr (L. Macquaire, France). Sparking plugs for explosion 
engines. 

22,647 E. F. Moy and P. H. Bastır. Res'stances. 

22,652 F. R. McFeatrers and A. F. CHRISTMAS. Circuit breakera.* 

22,655 Siemens BROTHERS & Co. (Siemens Schuckert werke (J. m. b. II., 
Germany). E'ectrie mo‘ors.* 

22,659 Morcan CRUCIBLE Co. and С. W. Sreirs. Compound for brushes 
of dynamo electric machines, Learings, &c. 

22,665 Е. R. McFzaTTEBS and A. Е. CunisTMaS. Circuit Lreakere.* 


October 21, 1904. 

22,69) R. E. WoRKMaN. Manchester. Electric generators and moto-s. 

22,706 CHAMBERLAIN & HookHAM aod S. H. Hopes. Birmingham. E ec- 
tricity meters. 

22,751 C. А. NCHIERWATER. Liverpool. 
ductor equipment, 

22145 us Co. (G. E. Co., U.S.). Apparatus for the electri-al treatment 
of ga es. 

22,744 B. T.- H. Co. (G. E. Co., U. S.). Sszitche». 

22,752 UG. Facet. Tran forming alternating carrents of constant voltage 
and frequen^y into continuous currents of variable voltag -.“ 

October 22, 1903. 

22,768 К. W. Sc rr. Darlington. Live rails for electric railways. 

22,78) Siemens Вкотневз & Co. aud J. С. WiLsox. Dynamo-electric 
machinery. 

22,793 С.Н. Нооке. Starting and controlling rke «tats for electric motors. 

22.808 R. LuNpELt. Alternating-current motor..“ 

22.815 E. H. Geter ELECTRICITÄT3 Аст. Ges. Scraper for electromagnetic 
T (Date applied for, Jan. 18, 1904, dats of application in 

rance.)* 

22.817 B.T.-H. Co. and D. Horrs. Electric power tranemitting mechanism, 

22,818 D.T.-H. Co. (G. E. Co., U. S.). Systems of control fer electrically- 
operated doors. 

22,819 and 22,822 B. T.-H. Co. (G. E. Co., U. S.). Alternating current motors. 


El et:ic traction overhead con- 


SPECIFICATIONS PUBLISHED. 


NoTE.—All specifications can be obtained at the uniform price of 8d. each. 
1904. 
11,219 М№овсн (Hölscher). Switch for intermit:ently illuminated electric 


eigns. 

11,542 Sanucka. Transforming siogle-phase alternating current into 
single. phase or polyphase alternating current of lower frequency. 

12,188 TuunNEUn. Producing electric energy by the utilisation of the 
chemical erergy of euitable combustible without employment of 
thermal engines, (Date applied for, June 11, 1903.) 


| 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


NEW COMPANIES. 


BRITISH CONTRACTING SYND. (LTD.) (82,429).— Reg. Oct. 31, capital 
£5,000 in 48 preferred shares of £100 each and 200 deferred shares of £1 
each, to carry on the business of contractors for tramways, railways, 
harbours, docks, &c. Reg. oflice, 101, Leadenhall-street, London, Е.С. 

FIREPROOF CELLULOID SYND. (LTD.) (82,451).—Reg. Nov. 2, capital 
£15,000 in £1 shares, to adopt an agrcement with A. Luft, H.C. Woltereck, 
James Swinburne, W. R. Cooper and G. H. Baillie, and to carry on the 
business of manufacturers of and dealers in fireproof celluloid, chemical 
compounds, varnishes, «с. Reg. office, 82, Victoria-street, London, S. W. 

IMMISCH LAUNCH & BOAT CO. (LTD.) (82,454).—HReg. Nov. 2, capital 
£10,000 in £1 shares, to acquire from Immisch Electric Launch Co. 
(Ltd.) their electric launches, charging stations, &2., and to carry on the 
business of electrical and mechanical engineers, electricians, &». Reg. 
office, Donington House, Norfolk-street, London, W.C. 

RAWORTH'S TRACTION PATENTS (LTD.) (82,432).—Reg. Oct. 31, 
capital £30,000 in £1 shares, to acquire from J. S. Raworth certain patents 
and inventions in connection with electrical or mechanical traction, and 
to carry on the business of manufacturers of electrical cars, electric plant 
and accessories, constructors and owners of railways and tramways, &c. 
The subscribers are:—J. S. Raworth, C.E. (400 shares), T. Browett, 
engineer (100 shares), C. S. Hilton (200 shares), E. G. F. Metzger, engineer 
(125 shares), A. K. Baylor, electrical engineer (125 shares), J. I. Hall, 
electrical engineer, and D. Macdonald (25 shares each). Reg. office, 2, 
Queen Anne's-gate, Westminster. 


W. & E. SUMNER (LTD.) (32,446'.—Tteg. Nov. 1, capital £1,000 in £1 
shares, to carry on the business of electrical and mechanical engineers, 
patentees and manufacturers of and dealers in electrical appliances and 
other articles, general merchants, importers, exporters, agents, &«. 

TRACTION CORPORATION (LTD.) (82,477).—Reg. Nov. 4, capital £100 
in £1 shares, to acquire any patents and rights relating to the production, 
treatment, storage and use of any motive or mechanical power and any 
apparatus therefor, and to carry on the business of manufasturers of and 
dealers in tramcars, carriages, trucks, locomotives, accumulators, dynamos 
and machinery, suppliers of electricity, &c. 


STATUTORY RETURNS. 

BRITISH CONTINENTAL ELECTRICITY CO. (LTD.)--In return to Aug. 
11 (filed Nov. 4), the capital is £20,090 in 1,000 preference and 1,000 
ordinary shares of £10 each, of which 1,000 preference and 906 ordi- 
nary have been taken up. £10 per share has been called up on 790 
preference and 756 ordinary and £15,460 has been received. #3 600 is 
considered as paid on 210 preference and 150 ordinary. Mortgages and 
charges, nil. 

BRITISH ELECTRIC TRACTION CO. (LTD.)—Return to July 25 (filed 
Sept. 15) gives capital as £4,000,0900 in 200,000 ordinary and 200,000 
preference shares of £10 each, of which 133,301 ordinary and 156,437 
preference have been taken up. £10 per share has been called up on 
117,926 ordinary and 137,500 preference», and £2,554,246 has been received, 
in addition to £1. 10s. on three forfeited shares. £343,120 is considered 
as paid on 15,375 ordinary and 18,937 preference shares. Mortgages and 
charges, £1,527,830. 

KEIGHLEY ELECTRICAL ENGINEERING CO. (LTD.) Return to Oct. 4 
gives capital as £10,000 in 8,000 ordinary and 2,000 preference shares of 
£1 each, of which 4,100 ordinary and 1.000 ‘preference have been taken 
up. £1 per share has been called up on 3,443 shares and £3,488 has been 
received. £1,612 is considercd as paid. Mortgages and charges, £3,000. 

NEW PHONOPHORE TELEPHONE СО. (LTo.) - Return to Oct. 7 gives 
capital as £10,000 in 9,C00 ordinary and 1,000 founder's shares of £1 
each, of which 5,111 ordinary and 1,000 founder’s have been taken up. 
10s. per share has been called up on 5,111 ordinary, and £2,555. 103. has 
been received. 1,000 founders shares are considered as fully-paid. 
Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 
BURNAND TRANSFORMER CO. (LTD.)—£1,000 second debentures, 


created Aug. 31, 1904, charged on the company's undertaking and pro- 
perty, present and future, including uncalled capital, subject to £1,000 
prior debentures, have been registered. No trustees. 

OTTO ELECTRICAL MFG. CO. (LTD.) — Issue on Oct. 21 of a £500 
debenture, part of series created Jan. 22, 1904, to secure £5,000, charged . 
on company's undertaking and property, present and future, including 
uncalled capital. Holder, J. Deakin. No trustees. Previously issued 
of same series, £2,000. 

A. REYROLLE & СО. (LTD)—Memorandum of satisfaction in full of 
debenture, dated March 31, 1903, to secure £5,000, has been filed. 
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CITY NOTES. 
— — 

MEMORANDA (Nov. 10).— Bank rate 8 per cent. (since April 21, 1904). 
Price of silver 263d. per oz. Consols 88, —88,*; for money, 88,5, —88 ry 
for account; 24 per cent. annuities 874—88. Consols Pay Day, Dec. 1; 
Stocks and Shares Continuation Days, Nov. 28 and Deo. 13; Ticket 
Day, Nov. 29; Pay Days, Nov. 11 and 30 ; Mining Share Carry-over 
Days, Nov. 25 and Dec. 12. 


CAPE ELECTRIC TRAMWAYS (LTD.)—The directors’ report for the year 
ended June 30 states that, after providing for interest and redemption of 
debentures, the net balance is £57,080. 9s. 7d., from which 10 per cent. 
has been paid (two interim dividends of 5 per cent. each). Reserve has 
also been credited with £8,000, making a total . of £56,000, 
and leaving £792. 16s. 6d. to be carried forward. Passenger and revenue 
returns for the Cape Town system for the 12 months both show a slight in- 
crease over the previous year, and the expenditure account а small decrease. 
An increase of passengers and revenue has also been experienced in Port 
Elizabeth, but the expenditure account has had to bear several heavy 
charges, due principally to the necessity for constructive repairs to per- 
manent way, to a serious increase in coal account and to other special 
items, amounting in all to about £6,000. At the commencement of 1904 
the board appointed Mr. J. A. Barkley independent general manager of 
the Port Elizabeth system, and the improved condition of that system 
and the deereasing expenditure have fully justified this course. During 
the year the important Hanover-street extension was opened to traffic at 
Cape Town. At Port Elizabeth the board extensions have been sanc- 
tioned. At the Port Elizabeth power house an additional unit has been 
completed and is working in a satisfactory manner, The Camps Bay 
leased line has not hitherto proved the success anticipated, the growth of 
the Camps Bay suburb having been practically at a standstill. The loss 
on the year’s working (including rent paid to the lessee company) was 
about £9,000. 


DEUTSCH.ATLANTISCHE TELEGRAPHEN GESELLSCHAFT. —This com- 
pany, which has taken over the undertaking of the Deutsche See Tele- 
graphen Gesellschaft, is making a fresh issue of £200,000. The subsidy 
receivable from the German Government for the two Atlantic cables will 
amount to £81,000 in 1905, £82,500 in 1906 and £81,000 in 1907. 


EASTERN EXTENSION AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LTD.)—The report of the directors for the half-year ended June 30 last 
states that the gross receipts amounted to £300,057. 18s. 7d., against 
£265,099. 5s. 5d. for the corresponding half-year of 1903. In the former 
figure, however, is included interest on investments (£18,125. бв. 9d.), 
which in 1903 was carried direct to general reserve. Working expenses, 
including £25,712. 118. for maintenanoe of cables, absorb £141,707. 4s. 9d., 
egainst £138,516. 13s. 10d., leaving a balance of £158,350. 18s. 10d. 
From this is deducted £2,923. 10a. 10d. for income tax, and £12,048. 6s. 2d. 
for interest, leaving £148,378. 16s. 10d. as net profit for the half-year. 
Adding £41,890. 18s. 1d. brought forward there is an available balance 
of £185,269. 14s. 11d. Two quarterly interim dividends of 1j per cent. 
each absorb £75,000, leaving £110,269. 14s. 11d. to be carried forward. 
During the half-year a farther partial renewal of the Hongkong. Foochow 
cable has been effected, and the cost (£6,273. 10s.) is charged against 
general reserve. The c.s. ‘ Restorer " has been sold to replace the Com- 
mercial Pacific Cable Co.'s с.з. “ Scotia," and a small steamer (the в. 
^ Magnet’) has been purchased for effecting repairs to the many cables 
which the company possesses in shallow waters of less than 400 fathoms. 
The subsidy arrangement in connection with the Tonquin cable expired 
in February last, and а new agreement has since been arranged, subject 
to Parliamentary approval, by which the French Government will acquire 
the ownersbip of that cable. 


ELECTRICITY SUPPLY CO. FOR SPAIN (LTD.)-- The third drawing ot 
5 per cent. debentures for redemption at par on Jan. 2 will take place on 
21st inst. 


MORECAMBE TRAMWAYS 00.— The report for the past year states 
that the question of the adoption of electric traction has again been under 
consideration, and the directors hope to report progress at an early date. 


RHODES ELEOTRICAL MFG. OO. (LTD.)--The directors have declared 
an interim dividend for the quarter ended Aug. 31 at the rate of 6 por 
cent. per annum on the ordinery shares. 


ROSARIO ELECTRIC ОО. (LTD.) At the meeting on Monday the chair. 
man (Mr. W. T. Western) said the company had completed the alteration 
of its system and the results had been satisfactory. The new engines and 
cables were taken over in August, 1903. Up to last Christmas the local 
staff had been practically occupied in transferring customers from the old 
to the new system, so that the company did not get much benefit from 
the new machinery during that period. After deducting running expenses 
in Argentina, the profit for the first six months of 1903 was 42, 700, and 
for the six months to Dec. 31, 1903, it was £2.800, while for the six 
months to June 30, 1904, it had advanced to £5,100. — For the first two 
months of the current financial year the figure wasover £2,400. The number 
of customers had risen from 800 in December, 1903, to 936 in September 
last. Besides new consumers for lighting, the company had made a 
beginning in the supply of power. 

STOCK EXCHANGE NOTICE.— The Stock Exchange committee have been 
asked to appoint a special settling day in, and grant a quotation to, 
£135,000 44 per cent. first mortgage debenture stock of the Bath Electric 
Tramways (Ltd.). 

WESTINGHOUSE ELECTRIC & MFG. CO. (U.8.A)— The directors have 
authorised the sale of $15,000,000 5 per cent. 20-year debenture bonds, at 
uch times and in such amounts as the board shall decide. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


Week 
Aberdeen Oorporatioa .. .. Nov. 5 
Airdrie 000000000000000000000000 OSE Oct, 28 
Ayr Corporation... ... ... see eee Nov b 
000069 000000000000 000 709 Oct. 28 
W ооо ео ооо вовне ооо сое „ ?? 28 
Bath гео, Trams, Ltd. | Nov. 2 
ey 906900» ese 
*9000909000009094200009 99. 17 6 
Corpora 6 
ham Tramways Co 5 
Blackpool eee at И 
RTS ; 8 
Blaci St Anne vA Lytham ost 0 
t. 80 
ton боз S рн Nov, 6 
pied Oe ae СЕ: 
—— бо 99 5 
Brighton Oorporation .. JEN 6 
Brisbane Tramways ......{ Sept 
Bristol Trams & Carriage... Nov. 4 
Buenos Ayres & Belgrano | | 5 ; 
Burnley Corporation......... , Nov. б 
Burton Corporation ......... » 6 
Calcutta Tramways Oo....... „ 5 
Camborne-Redruth .......| „ 7 
Corporation m 5 
Carlisle Tram Oo.. „„ 5 
Oentral London WAP) ag 6 
Chatham & Dist. L4. Mis da 8 
City & Bouth London 7. Ж 6 
Colchester Corporation ...' „ 8 
Cork Electric Trams Oo. ... РЕ 3 
ration ..... TEN " 
Derby Corporation 925 
Devonport & Dist. Trams... Oct. W 
ver eesesei Nov. б 
Dublin & Lucan Hail way... MEE | 
Dublin Southern District... „ 4 
Dublin United. . . „ „ 4 
. — Ne 98 
eee v. 2 
Bast Ham COOundil. . .... б 
Gateshead & Dist. Trame... Oct. 28 
Glao w Corporation......... Nov. 6 
Gravesend —Northfleet...... Oct, 98 
Gt. Northern & City RIy...., Nov. 5 
Кы parry & Port Giasyow..' Oct. $5 
Halifax Corporation ....... Nov 1 
Hartlepool Tram ware Oct. 28 
erp pias „„ Nov 5 
Ilford District Council . , 6 
Ilkeston Corporation. . | з. Ө 
Ipswich Corporation......... „ 5 
lie of Thanvt Co. ............ ; » 5 
Oct. 18 
Keighley Corporation ... 1 „ 29 
Nov. 1 
Kidderminster & br. Oct. 28 
Кігкоа! грога eve! Мот, 9 
Lanarkshire Trams Co. . . va 8 
Leeds Оогрогацор............ „ 5 
Leicester Corporation ...... | Де | 
Liverpool Oorporation ...... Oot. 29 
Liverpool Overhead RI. Nov. 6 
London County Coane ... Uot. 29 
Lowestoft . . os: А 
Maidstone Corporation { NS x 
b 
Mersey Railway к eae Б 
Merthyr 2 0% %%% Ovt 23 
Metropolitan Klec. Trams » 4 
PTTTTTILT ITT TT дв» Oct 94 
Nelson Corporatiun ......... Nov. б 
Newoastie-on-L'y ne Oorp... » 5 
Newport (Mon.) ............... 4 6 
Oldham, Ashton & Hyde... Ot. 23 
Oldham Corporation...... { | Ш 5j 
Parth (W. A.) Elec. Tram Nov. 4 
Peoterboroayh .......... — Ost 28 
Pole and Vistrict........ 9 „„ BI 
Portsmouth Corporation... Nu.. 6 
Eotterieg ................... evans. | Oel. 94 
Oorporation... | No. 8 
bebe Corporation bus 
Кош %%% %%%. 00% %% О t. 98 
Бато Оогрогайоа ......... | No 7. 1 
eernes8 ..................... 2 
Sheffield Corporation ...... мо. 4 г 
Southampton Corp’atioa...| „ 3 
Bouthenu Corporation ...... o 4 
Bouthport Tramways ...... On, 23 
B. Stadordshire Tramm. „ 28 
Stockport Corporation | Nov, 4 
Bunderiand Оогрогацоп ... "t 
Bwausea Trams ............... Nov. 6 
Taunton Trams Uct. 28 
Tynemouth and Districts...) 28 
Tyneside Tcams Co. Sed Nov. 2 
Wallasey District Coanou.. „ 5 
Т} АЇваАП............................ x 5 
Warrington Corporation... as 
West Ham Corporation ... A 3 
Weston-super-Mare ......... | Oct. 26 
Wigan Corporation Я 
Wolverhampton District — „ 23 
Worcester 6 % „„ „ „6 $*59octuscactaee 55 28 
Wrerham 5555 55., „ 28 
Yorkshire Woollen District , уз 


(a) No. of Amour ino. or 
К А weeks, “mount. Dee. (a 
i 4 4 
1,166 | + 13 35,926 |+ 5,667 
226 T 88 1,616 . 
188 | + 7 25 | 9413 |+ 436 
168 | - 43 1,89 |- 510 
201 - 83 7,562 - 
581 x 44 — 98,552 Xo 
1.082 | + " DES M 
308 | eee | 43 18,981 ee 
5,371, + 803 | 18 | 188 |+ 4,434 
80; + 19 8L . 41,199 |+ 582 
834 | + 118 18 19,874 | + « 
276 «„ -953 90,596 = 
1,694 | + 1 82 59,944 |+ 874 
872; - 22 81 609 |+ 1,981 
89:6 | + 40 81 147,718 |+ 28,632 
854| + 19, 8! 1194 |e 3,990 
422 + 116 1 mes 
29932 + 116 : + M0 
4659 + 188 18 , 198800 + 1,198 
8823 + 8 | 35 ' 81.900 0: 
8,881 7 81,200 + 8,031 
955 + 177 6,821 + 1,381 
810 + 17 931 11,418 ae 
953, — R1,48 19 2670,279 t 878,073 
116 + 8 1 18 - 101 
1,88 | - 24 81 | 65658 + 1,637 
171 — 11 4 8,810 [+ 196 
6533| - 95 18 110,889 
54 ͤ— 2 44 28.01 + 13 
2.801 - 123 19 | 46.971 - 1,798 
195 eue 14 4,°46 | ese 
453 ! - 6 44 20,892 - 2,540 
ore ace aoe ove l e.» 
eee eee | eee eee | ve 
51 + 65 48 | 98,255 + 3,878 
185 | + 8' 8! 7.615 - 183 
Mt, + 17 13 9,455 | - 8 
3.456 t Nj 18 | өз |- 8195 
811 — 10 48 — 8794 + 1414 
817 - 95 .. ds sse 
636 | - 1 шщ 23,5157 |+ 1,499 
- 31 43 3, + 1,40) 
14,5:9 | + 810 fas 830,516 + 18,501 
пй - 94 48 11,199 + 544 
1,25: .. 88 37,835 : 
607 | + 58 43 25,168 + 1,273 
$2653 + 82 BL 48,271 + 8,593 
262 - 10 43 12.8868 + 1,049 
| 1.188 — 41 31 43,53 + 4391 
2.174 + 878 31 | 63,265 + 9,153 
872 a 31 14953 + 659 
| 116 — 21 5 69 — 15 
870 . & 16,365 
3818 = S8 5 11836 - 401 
| 138 me | 
139 is P 8 401 
124 > | 
106 | - 2 43 660 + 23 
18 - 89 46 10,101 : 
73| + 10 4 25.539 . 
5,351} 4- 87 31 189,271 + 10,934 
10,117 | - 49 41 457,515 + 13,993 
1.488 - 1017 419 6,578 — 1,535 
12,992 | + 8,291 33) 1.872 + 83,289 
126 Е | e.. | . 
о AR }16 2,701 м 
19,080 | + £56 81 | 838401. + 16,12 
1,648 | + 45 18 96,313. + 9,116 
188 - 15 43 8.727 + 74 
1.791 + 625 18 84,60) + 9,80 
81L | + 4à . 43 11.807 + 2315 
1031 + 16 32 8,88) + 1.103 
8,592 | + 44 18 66.181 + 8,748 
482 + 61 b 2,436 + 906 
| E п К 43 24,08 — 1,004 
Bhs 
Ui. "Ni | 81 87,009 _.. 
| 1,7 | = 55 4t | 67116 + 6.146 
125 ! + З 4; 6,661 - 183 
1861 + 24 4 13,71 + 45 
1,543 | + 11 831 63.155 + 5,873 
wi. - 10 43 | 73,905 + 6,42 
597 | " б 8,092 : 
44 — 4 48 6.632 + 15 
8,97 | + 130 31 | 134121 + 7,99) 
ы 3 43 9813 - 450 
4,471) - 6 §32 | 151,559 + 2919 
t85 - 81 81 31.912 — 2.168 
215 | + 8 31 12,644 + 1,335 
475 | - 1 13 14,358 t 620 
787 | — 251 41 85. 81 + 6, 47 
471 ＋ 125 31 18,781 + 7,475 
1.117 + 23 Bl 41,66 - 720 
44 - 13 43 2,488 251 
211 - 17 43 13,173 795 
Bat | + 29 44 17,990 + 2,938 
662 + 6) $31 24.642 + 1,628 
461 " 42 91,313 à 
ee ! eon LJ 
1,074 is 86 33.771 ў 
50 E 11 41 | 6007 + 509 
370 — 13 43 16,984 - 70 
282 + 159 38 12.326 + 604: 
97 - M 48 4,80 811 
520 — 15 43 25,575 + BRIS 


(а) These comparisons are with the corresponding period last year. 
* Partly electrical. t Minas 8 daya 


f Minus2 days. & Pias2 days. | Plus 8 days. 


'* Fortnight, 
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ELECTRICAL COMPANIES’ SHARE LIST. 
Pri Ё Businmes, Price Ё B BUSINESS 
Е МАМЕ, Wei | а d i NAME. Weds | phg "Inm? | Warr ro 
Nov. 9. E Nov. 9. [ Nov. 9. E Nov. 9 
N : Higb- pong : : Lou- 
m Ranma aa ы HF) el | ака [SS 
j ntine O Nis 5B iiu ckheath & Greenwic 
5| 1,6 Do. 5; саш. е 2 e| Бум бу 4 12 0 "m 6 6,3, Sce Scuth Metropolitan Blec. Lt. & 

Bt. Do. t 6X Deb. Btook .........| 141 —144 | 446 = 143 i. Power Co. below .................. - T РР | же 

8t.| 6 Auckland Elec. Trams 5% Deb. кы. 1064 —1064 á 16 0 - 1C6g |10t1 || 10/16/0 | Bournemouth & Poole Elec. Sup. oer 114-123 | 6 8 0 ee 19 | .. 

10 ‚| Baroelora Tramwa Оне essi 9 —10 |8 0 0 = бе! NM 0 "^ Do: per Cent. Cum. Pref ............| 95—10 | 410 0 E Vu «e 

10 Do. 5% Cum. Prel, ....... eesesss sose) 9 —10 5 0 0 = sali By po Cum. Second Pref. ............| 11 —19 | 6 0 0 ss: [у ee 

Bt.| 4X | Do. 4$% Deb. Stock (red.) . . . . . . . 91 98 | 414 0 m well? As з. | De dd per Cent. Deb, Stock (red.) . 104 —106 | 4 5 9 = — [105] 1105 

100] 5 Do. 5 Cent. . 4 24 | 98 —101 | 4 19 6 ee "DN St. dix 5. {Kent} EL Lt. 4 Power Shares bł- 8 9 7 x ià 
1 ee Bath Elec. Trams Pref. Ота.......... 00004 { —} ee . eos e А Do bei 100 — 4 7 Б = 102 
1 ee Do, 57 Cum. Pref. TELLI] 6 % %% %% % „ 6% %% „%% —1 5 os ee ee ee Г 4 MEN CIN. 1 —11 4 10 11 ee 1017 
6 ee Brisbane Electric Trams. Invest. Ord. 1 oe ee ee ae b Do. 7 per Cent. 9? 9094999009999 99*900000 1 103 8 Б 1 Маг, Sept ae 
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NOTES. 


— MÀ 

ALTHOUGH Mr. SWINBURNE’S Address to the students of 
the Institution of Electrical Engineers is excellent in many 
respects, it is to be hoped that all who listened to it and read it 
will not be so misled by the author’s high reputation and 
standing as to regard it in nothing but a serious light. 
Obviously, Mr. SWINBURNE does not intend that it should all 
be taken seriously, and there is not the least danger that those 
who are familiar with his writings and sayings will do so. But 
with the great majority of students the case is different, and 
it would be regrettable if they were taught to hold in light 
regard the value of scientific and engineering knowledge. 

— 

Mr. SWINBURNE is serious in this, however: He urges his 
hearers and readers to cultivate the business side of engineering, 
as this is more remunerative than purely technical or pro- 
fessional work. He points out that business men and not 


engineers or “raw scientists " are at the head of large indus- 


trial concerns : 

If you look round the electrical industry, or round the industries gene- 
rally, who are at the top? Always the business men. The 
business man at the top, the practical engineer in the middle, and the 
unpractical engineer, or the raw scientist at the bottom. ... A 
man's value to the world at large may generally be roughly estimated by 
the income he earns. The business man comes out far away 
above the engineer. He employs the engineer; the scientific man is bis 
servant. 

This is true, but it is a dangerous point of view to place 


before students who аге not yet engineers. Does Mr. Swin- 
BURNE desire to discourage them from being engineers, 
to discourage them from studying pure science and mathe- 
matics, or merely to exhort them not to adopt a “ superior " 
attitude to business men who have not had the advantage of 
scientific training? We believe that Mr. SWINBURNE has 
merely the last-mentioned end in view, and that his intention 
is to incite young engineers to view engineering problems 
from a scientific business attitude, and to take a greater 
interest in the problems from which a profit and loss balance- 
sheet is inseparable. The most successful engineers have, 
doubtless, a thorough knowledge of business methods, but it 
must not be forgotten that this knowledge cannot be acquired 
by a student at college; a student will be well advised to 
devote his entire time to the study of technical matters while 
he is at college, and to defer his acquisition of business 
qualifications until he enters the commercial arena. 


WE print in another column a number of amendments 
which are suggested in the Home Office regulations for 
factories in which “ medium” electric pressures are employed. 
The suggestions are on the whole reasonable, and we trust 
that they will receive due consideration by those in authority. 
Although some of the points raised may be debatable, we 
think that the majority of engineers will agree that there 
will be little danger in a relaxation of the rules so far as 
desired by our correspondent. Clause 2, for instance, in which 
both a main switch and cutout are called for on every instal- 
lation, should certainly be altered to allow of the use of a 
switch with a tripping coil, or any of the well-known forms 
of circuit-breaker, without a second switch in series with it. 
The proposed alternative would, in fact, be safer than the 


employment of two separate pieces of apparatus. 
— — 
PROF. RUTHERFORD has followed up vigorously and success- 


fully his conception that the complexity of the radiations 
from radium indicates the presence of several radioactive 
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substances in radium salts as we usually meet them. 


the existence of three short-lived transitional radioactive 


forms, named the A, B, C forms, in the solid deposit which 
the gaseous emanation of radium leaves on most objects 


it touches. He showed them that radium atoms, by the 


evolution of «-particles become emanation atoms, which by 


repeated emission of a-particles assume successively the A and 
B forms. 


a, B and y rays. 


mutations, which he names radium-D and radium-E. Our 


abstract in this week’s Contemporary Electrical Science columns 


gives the principal properties of these most recently discovered 


products. These D and E substances are separable in two 
ways; either by a process of fractional distillation at about 
1,000°C., or by immersing in a sulphuric solution a plate of 


bismuth, which, it is found, collects on itself the D atoms. 


— — 


THUs in a sample of old radium salt there are no less than 


seven generations of radio-active substances, usually existing 


simultaneously, each disintegrating as quickly as it is formed. 
Whether more transmutations intervene before the final stable 
stage helium is reached is a matter for further investiga- 
tion. Again, in radium B we have a substance which under- 
goes a transmutation without radio- active display the first 
discovered instance. But perhaps the most striking outcome 
of these remarkable researches is the identification of radium- 
D with “ radio-lead,” and of radium-E with “ radio-tellurium” 
and “polonium.” It constitutes a welcome simplification in 
the list of radio-active substances, and raises the hope that in 
a similar study of the products of uranium and thorium a clue 
may be found to the genesis of radium itself. 


THE hardening and tempering of tools electrically, as 
described by Mr. J. M. GLEDHILL elsewhere in this issue, 
possesses over the older methods the obvious advantages of 
cleanliness and quickness, and it also permits a more accurate 
localisation of the heat than is possible with either the Bunsen 
flame, the carbon fire, the molten lead bath, or any other of the 
time-honoured methods. In the first method mentioned, one 
pole of the supply is formed by an electrolyte, and as this is 
also used for cooling purposes, no time need be lost in plunging 
the tool into the cooling fluid. In the second method an arc 
is formed between a carbon electrode and the tool, which is 
connected to the other pole of the electric supply. This 
method is particularly suitable for concentrating the heat at 
predetermined points. In the third method an alternating 
current is used for tempering the tool itself, forming part of 
the secondary of a transformer. The author does not compare 
the cost of hardening by electricity and the older methods; 
but, since the electric current is switched on only when it is 
wanted, it is possible—at least where the process of hardening 
and tempering is not carried on continuously—that cheapness 
of operation may also be added to the other advantages of the 
electric method. 


In the 
Bakerian lecture, a few months ago, Prof. RUTHERFORD gave 


an account of the methods by which he had established 


The B atoms appear to pass without any radio- 
active manifestations into the C form—a form which produces 
Now, in the current number of the Philo- 
sophical Magazine, Prof. RUTHERFORD traces the products of 
the Catom. He has discovered two further successive trans- 


Tux Address delivered to the Society of Arts on Wednesday 
by Sir WM. ABNEY, as Chairman, constituted a strong appeal 
to the Government for funds to carry on the Meteorological . 
Office and the National Physical Laboratory. We have pre- 
viously referred to the financial position of the latter insti- 
tution and called attention to the fact that unless adequate 
funds are forthcoming the possibility of its continuance will 
have to be seriously considered. Sir WM. ABNEY expressed 
himself doubtful as to whether it could ever become self- 
supporting, and appealed for State control in any event, such 
control giving an impress to decisions, and acting as a pledge 
that gain is not its only object. 


AS a solution to the diffieulty, he proposes that this and 
similar institutions should be attached to some State depart- 
ment, that this department should take the advice of a 
scientific advisory board on all matters of government, and 
that there should be a clear distinction drawn between 
grants for research, equipment and material and those 
for staff. In the event of the Board of Education being 
unable to undertake this duty, Sir WILLIAM suggests the 
Board of Agriculture, which might be advised by the Royal 
Society. All such advice would be gratuitous, the department 
merely refunding out-of-pocket expenses. Each branch of the 
department should have for its head an eminent scientific 
man who would be able to appreciate the advice given 
and see that it was properly followed. Another function 
of the Department would be to receive addresses from 


| scientific societies when matters affecting public interest are 


brought before them. This proposal of Sir WM. ABNEYS 
is, in many respects, an excellent one, for, as he says, the 
department would be the link connecting the Government 
with the world of science, a link which is non-existent at 
present, but which is much needed. We think, however, that 
the control of the National Physical Laboratory should be 
allocated to the Ministry of Commerce rather than to the Board 
of Agriculture, while the latter department would be well fitted 
to take over the financing of the Meteorological Office. 
— 

Mr. CHAs. TAYLOR’S Paper on permanent way construc 
tion, which we publish in abstract elsewhere in this issue, 
deals with the subject in a more detailed manner than was the 
case with the Paper on the same subject, printed in T he 
Electrician a fortnight ago. In the recent discussion on Mr. 
A. N. Connerr’s Paper at the Society of Arts, and also on 
Mr. A. N. BANISTER’S Paper at Wakefield, the question 
of the corrugation of rails was brought forward. It 1 
rather remarkable that this phenomenon of corrugation—the 
definition of which is not even settled, as will be seen by 
reference to Mr. CoNNETT's letter in our correspondence 
columns this week—should, as far as we are aware, have been 
discovered quite late in the day, after electric trams have been 
running in this country for a good number of years. Many 
engineers, certainly, attach little or no significance to corruga- 
tion effects, and, since Mr. TAYLOR does not mention any- 
thing about corrugations in his Paper, we may safely assume, 
that in his experience, too, the corrugation effects are of minor 
Importance. 
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Chancellor of the Glasgow University.—On Tuesday, 
November 29th, Lord Kelvin is to be installed as Chancellor 
of the Glasgow University in succession to the late Earl of 
Stair. The ceremonies of installation are to commence at 
12 noon at the Bute Hall, when representatives of other Scottish 
universities and many scientific societies will be present. 


Royal Society.— Among the Papers down for reading yes- 
terday were “Theory of Amphoteric Electrolytes,” by Prof. 
J. Walker, F.R.S., and “ Тһе Electrical Conductivity and 
Other Properties of Sodium Hydroxide in Aqueous Solution, 
as Elucidating the Mechanism of Conduction,” by W. R. 
Bousfield, K.C., and Dr. T. M. Lowry, communicated by Prof. 
Н. E. Armstrong, F. R. S. 


Cable Interruptions and : 
Date of Interruption. Date of Repair. 
Cayenne—Pinheiros ........ Aug.18,1909 .. — 
Belssi-Insa (Temen)- Gamaran Oct. 22, 1903 — 
Tarifa — Tang ier Jan. 18, 1904 — 
Cayenne --Paramaribo ...... July 13, 1904 . — 
Trinidad—Demerara ........ Oct. 11, 1904 .. — 
Bolama—Bissao ............ Oct. 13, 1904 Nov. 15, 1904 
Jupiter Julets (Florida) —Naa- 
sau (Bahamas) ct. 20, 1904 — 
Rhodes—Sitia .............. Nov. 1,1904 — 
Salonika—Lemnos .......... Nov. 6,1904 Nov. 13, 1904 
Marseilles—Barcelona ...... Nov. 11, 1904 — 
Santa Crus (Teneriffe)—Tejita 
(Teneriffe) .............. Nov. 11, 1904 — 
Sitka—Valdez (Alaska)...... Nov. 11, 1904 .. — 
Mozambique—Majunga...... Nov. 15,1904 . — 


Oil and Waste-Saving Machine.— А recent issue of the 
Street Railway Journal contains the following description of an 
apparatus which is claimed to be capable of extracting 95 per 
cent. of the oil or grease from waste or any other fabric. The 
oily waste is iced in a perforated metal basket surrounded 
by an outer casing and mounted on a vertical steel shaft, 
running in phosphor bronze bushings and on ball-bearing steps. 
Attached to the shaft and at the bottom of the basket isa 
series of turbine blades. A jet of live steam striking these 
blades causes the basket to revolve at the desired seed, after 
which the exhaust steam passes up into the basket, through 
the waste and out of an exhaust pipe. The exhaust steam 
from the turbine heats the waste and liquefies the oil, which 
is extracted by centrifugal force. The complete separation 
of the oil and waste is said to be accomplished in less than 
30 minutes with a steam consumption equal to 15lb. of water 
ү : machine with 20in. basket, and 301b. of water with 36in. 

et. 


Opening of the Heston and Isleworth Electricity Works. — 
The electricity works which have been erected by the Heston 
and Isleworth Urban District Council, under a provisional 
order obtained in 1900, were opened on Monday. Messrs. J. 
and J. S. Enright have been consulting engineers for the 
scheme, the contract for the whole of the works having been 
given to Messrs. Davey, Paxman & Co., who, however, only sup- 
n the engines. A dust destructor manufactured by Messrs. 

ughes and Stirling is run in conjunction with the works. 
The power house equipment includes three water-tube boilors, 
two of which are fired by the destructor and two 200 Н.Р. 
engines directly coupled to 150kw. dynamos. A further high- 
speed engine of 400 H.P. capacity is on order, and this will 
complete the station as at present constructed, although there 
is plenty of room for extensions of the buildings; the station 
also contains a Tudor battery. Henley's lead-covered single 
cables are employed for feeders, distribution being carried out 
by concentric mains laid solid in earthenware troughs. The 
voltage is 480 between outers. Mr. F. Bond is the resident 
engineer. 

Cooper -Hewitt Rectifler.— In his English patent No. 1,851 
of 1904, Mr. P. C. Hewitt describes some recent developments 
in his mercury-vapour rectifier. (Information on the prin- 
ciples, tests and earlier forms of such rectifiers will be found 
in The Electrician, Vol. L., p. 509, and Vol. LIL, p. 447.) The 
chief point of novelty brought out in the patent consists in the 
observation of Mr. Hewitt, that part of the receptacle which 
contains the mercury vapour may be made of metal without 
interfering with the action of the rectitier. This discovery is 
of importance, inasmuch as its application allows the heat 


generated in the apparatus to be more readily dissipated than 
was the case with the glass receptacle employed hitherto. 
Accordingly, Mr. Hewitt now proposes a receptacle of two 
parts, the lower one (containing the mercury) being of metal, 
while the upper one is of glass. Thetwo parts are made to fit 
tightly, and are firmly held together by the atmospheric pressure. 
In order to prevent leakage through the joint, a seal of mer- 
cury or other substance may be employed. A pump, too, may 
be permanently connected up to the rectifier, so that any air, 
&c., leaking into the bulb can be extracted without interrupting 
the service of the rectifier. 

Electric Light for Bombay.— According to The Indian Elec- 
trical, Mechanical and Textile News, the Шш. of the Bombay 
electric generating station comprises one 300kw. 5,500 volt 
three-phase steam alternator and one 500kw. 5,500 volt three- 
phaseturbo-alternator, which are excited by two 100kw. directly 
coupled dynamos. The frequency is 50 per second. The 
3UOkw. set is coupled to a Brush engine and runs at 333 revs. 
per min. when supplied with steam at 1501Ь., superheated by 
150 F. It is to be capable of dealing for short times with an 
overload of from 10 to 15 per cent., and to work either con- 
densing or non-condensing. The cylinders are 163in. and 
23in. diameter, respectively, by 10}in. stroke. It is specified 
that the speed is to keep within 24 per cent. up or down, 
and all bearings have forced lubrication, the oil being cooled 
by passing through a coil placed in running water. The 
300kw. alternator has a stationary armature and revolvin 
multipolar field, and is to be capable of running in paralle 
with the turbo set. Carbon brushes running on phosphor 
bronze collecting rings are employed. The turbo set runs 
at 3,000 revs. per min., and is of the Brush-Parsons 
parallel flow multifold expansion type, using steam through 
the full range from boiler pressure to the vacuum. There is 
a bye-pass to allow of high-pressure steam being admitted to 
the low-pressure portion for large overloads. The lubrication 
is by two motor-driven three-throw oil pumps, each capable of 
supplying oil to all the bearings of three such sets. The 
armature is stationary with former-wound coils and the field- 
winding is in slots in the laminated revolving field. 

Magnetic Storms.—In a paper on the cause of magnetic 
storms, read by Mr. Andrew Elvins before the Canadian 
Institute, the author expressed the idea that sun spots, auroræ 
and magnetic storms are caused by matter forming in space, 
and passing sunward in orbits more or less elliptical, which, 
when they cross the earth's orbit, produce aurore and magnetic 
storms, pass on sunward, and by planetary perturbations and 
collisions fall in part on the sun and produce solar-disturbances. 
Supposing the theory to be correct, he then attempted to show 
how it is that magnetic disturbances are more numerous at 
times when the earth is near the equinoxes than at other times. 
Whilst the earth is making its annual revolution, it is also 
rotating on its axis, and this axis is not at right angles to the 
plane in which the earth moves—i.e., the plane of the ecliptic, 
but about 24 deg. from it. If the poles were at right angles 
to the plane of the earth's path, each of the poles would be 
equally exposed to matter coming sunward from without in 
each month in the year (and as the planets move near this 
plane, and reach outward into space, their action on incoming 
cosmic matter will cause the larger part of it to move in this 
plane also; (cosmic matter will be more abundant near the 
ecliptie than elsewhere) ; the earth in passing through it will 
have one pole more exposed to this matter during one half of 
its orbit, and the other pole more exposed during the other 
half. But at the equinoxes both poles will be equally exposed, 
and at any given point, except, perhaps, near the equator, the 
plus of cosmic matter which produces magnetic disturbances 
will fall on the outside hemisphere of the earth when it is near 
the equinoxes. On this theory cosmic matter passing by the 
earth going sunward is the cause of aurore and magnetic 
disturbances; the plus of such matter caused by the action of 
Jupiter and Saturn, on incoming cosmic matter, is encountered 
by the earth when it passes us going sunward, and this is the 
cause of the long ll-year period. The moon's revolution, 
combined with the earth's motion, is the cause of the 25-day 
period, and the inclination of the earth's axis is the cause of 
the plus of disturbances at the ecquinoxes. 
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The Union Engineering Building of America.—The Llectrical 
World of New York reports that at a recent meeting of the 
American Institute of Electrical Engineers Mr. Charles F. 
Scott, as one of that institute’s conferees, made a statement 
concerning the architectural design of the Union Engineering 
Building. This building will be situated on Thirty-ninth- 
street, midway between Fifth and Sixth-avenues, facing south. 
The entrance floor will have a large central corridor, with 
offices for administration, &c. ; in general it is to be a large 
assembling place for audiences coming in to find their way 
upstairs, and audiences upon being dismissed will not be 
crowded in a small corridor, but will have a large circulating 
place for leaving the building. There will be a carriage drive 
around the whole building, covered on one side, and the 
building itself will be practically free and open on all sides. 
At the east side Mr. Carnegie has generously purchased a lot 
and put a building restriction on it, so that there will be no 
house on the lot higher than four storeys. On the west there 
is a 10ft. space left vacant, and on the rear there is a little 
space for the carriageway at the hack, so that, with the excep- 
tion of a small area on one side, there will be air and light on 
all sides of the building. On the second floor there will be a 
large auditorium capable of seating from 1,200 to 1,500 persons. 
Corridors will be provided around the meeting room for the 
circulation of visitors and for those who wish to talk, without 
disturbing the meeting. Above will be some smaller lecture 
halls. One of these will be in amphitheatre style, so that any 
experiments or demonstrations can be readily seen. Others 
will be suitable for a large convention, with several sections 

oing at once or several independent separate conventions. 

he upper floor will be set aside for the various societies, for 
the use of secretaries, board rooms, &c. One or two rooms 
may be fitted up in club style. A number of general engi- 
neering societies communicated with last year were found 
anxious to take up their quarters in the building. At the top 
will be a large library and reading room, with overhead light 
and a stack room just below. At the suggestion of the general 
building committee the several societies have appointed a 
general committee on the idea of bringing the libraries of the 
various societies together and making them the nucleus for a 
great engineering library. 

Glasgow Local Section of the Institution of Electrical 
Engineers.—The third annual dinner of the Glasgow Local 
Section of the Institution of Electrical Engineers was held 
on October 28th. The chair was occupied by Mr. Robert 
Robertson, the chairman of the Glasgow Local Section, 
while the croupiers were Prof. F. G. Baily, Messrs. W. A. 
Chamen, Henry A. Mavor, Prof. Magnus MacLean and 
Mr. John H. W. Munro. Covers were laid for 170 per- 
sons. After the loyal toasts, Prof. Archibald Barr proposed 
the toast of The Imperial Forces,” and Engineer-Commander 
Onyon, R. N., and Surgeon-Captain MacFarlane replied. Sir 
David Richmond, in proposing the toast of the “ Lord Provost 
and the d of the City of Glasgow," said that 
in Glasgow they had the finest tramway in Great Britain. 
He also referred with regret to their loss of Mr. John Young, 
whose place it would be difficult to fill. Sir John Ure Primrose, 
Lord Provost of the City of Glasgow, in reply, said that he 
was greatly struck by the wealth of youth he saw around him 
that night. The industry with which they had associated 
themselves was itself in its very youth, but they had brought 
great possibilities into commonlife. Mr. R. D. Munro, in pro- 
posing the toast of The Institution of Electrical Engineers," 
said that the Institution had already earned its right to the 
recognition of not n social assemblies, but of the civilised 
world. Mr. R. Kaye Gray, in reply, said he and the Council 
felt that it was only by visits of officials from headquarters 
that they kept these local sections in proper touch with tho 
Institution, and that was one of the reasons he had for coming 
there that night. Along with some members of the Institution, 
he had lately returned from America, where they had visited 
Boston, New York, Chicago, St. Louis and Pitteburg. He 
thought these were fairly representative towns, but he could 
tell them that when he came to Glasgow and saw the Glasgow 
tramway system, he certainly thought it was the finest system 
in the world. He had only one objection to it, and that was 


the overhead wires. Another point that struck him in America 
was that electrical engineers had a great deal more support 
than they had in this country. Mr. G. C. Lloyd, in proposing 
the toast of “ Тһе Glasgow Local Section," said that the 
formation of the local sections was entirely justified by the 
results, as statistics would serve to show. The Glasgow Section 
was established in 1900, and at the end of the first working 
year its membership was, according to their London records, 
52, while at the present time there were 210 members. The 
growth of the Institution in the past year had been such that 
before long they might anticipate that they would not only be 
the largest institution in the United Kingdom, but possibly the 
most powerful of all. Mr. Robert Robertson, in reply, said 
that he had to convey the thanks of the Section to Mr. Lloyd 
for the way in which he had submitted the toast. He then 
asked for a vote of thanks to their hon. secretary and Mr. E. 
George Tidd replied. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


— = 


(To-day) FRIDAY, November 18th. 
INSTITUTION oF ELECTRICAL ENGINEERS: MANCHESTER LocaL SECTION. 


7:30 p.m. Meeting in Owens College. Mr. C. D. Taite, Chaiman, 
will deliver his Inaugural Address. 


JUNIOR INSTITUTION OF ENGINEERS. 
8 p.m. Meeting at the Westminster Palace Hotel. Mr. W. H. 
Lindley, President, will deliver his Address on ‘ Municipal 
Engineering on the Continent." 


SATURDAY, November 19th. 


InsTITUTION or ELECTRICAL ENGINEERS: LEEDS Local SRCTIOR. 

10 a.m. Visit to Messrs. W. T. Glover’s Works, Trafford Park, 
Manchester, and the Formby Power Station of the Lancashire 
and Yorkshire Railway Co. 


MONDAY, November 21st. 


JUNIOR INSTITUTION OF ENGINEERS. 

9:30 p.m. Visit to Dudley Port and Birmingham to inspect the 
Central Station of the South Staffordshire Mond Gas Co. and. 
the Nechells Gasworks of the Birmingham Corporation. Train 
leaves Euston at 9:20 a.m. 


INSTITUTION OF ELECTRICAL ENGINEERS: NEWCASTLE Loca SECTION. 


7:30 p.m. General Meeting in the Chemical Lecture Room, Durham 
College of Science. Mr. Eugene Brown, Chairman, will deliver 
his Inaugural Address. 


INsriTUTE OF MARINE ENGINEERS, 
8 p.m. Meeting at Romford-road, Stratford, when a Paper on Fuel 
Testing " will be read. 


TUBSDAY, November 22nd. 
INSTITUTION oF CIVIL ENGINEERS. 
8 p.n. Ordinary Meeting. 
Electrical Energy,” by J. F. C. Snell. 


WEDNESDAY, November 23rd. 
INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM LOCAL SECTION. 
7:30 p.m. Meeting at the Birmingham University, when Dr. W. E. 
Sumpner, chairman, will deliver his Inaugural Address. 


SOCIETY oF ARTs. 
8 p.m. Ordinary General Meeting. Paper to be read. The 
Systematic Promotion of British Trade," by Ben. H. Morgan. 


FARADAY Society. | 
8р.т. Meeting at the Institution of Electrical Engineers, 92, Vic- 


Paper to be read. Distribution of 


toija-street, Westminster, S.W. Papers to be read: (1) ‘‘ Recent 


Investigations bearing on the Theory of Electrolytic Dissocia- 
tion," by Prof. L. Kahlenberg; (2) ‘‘The Potential of the 
Hydrogen-Oxygen Cell," by F. J. Brislee. 


THURSDAY, November 24th. 


INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Paper to be read: Hydro- 
dynamical and Electromagnetic Investigations regarding the 
Magneti¢ Flux Distribution in Toothed-core Armatures,” by 
Prof. H. U Hele-Shaw, F.R.S., Alfred Hay and P. H. Powell. 


FRIDAY, November: 25th. 
MANCHESTER ВТОрЕКТ8' Section: Іхѕтітстіо or ELECTRICAL ENGINEERS. 
7:30 p.m. MeetNng in the Municipal School of Technology: Paper 
to be read: | “Electric Power in Machine Shops," by Н. C. 
Jenkins. 
SATURDAY, November Reth. 
GLascow Тес\нмісАІ, COLLEGE SCIENTIFIC SOCIETY. 
7:80 p.m. Meeting a\t 38, Bath-street, Glasgow. Paper to be read : 
“The Electrical \ Drive of large Reversing Engines working 
Intermittently," b.» Maurice Georgi. 


x 
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THE LIGHTING OF STREETS IN MANCHESTER. 


On P 88 of The Electrician for Nov. 4th, there appeared a 
copy of a 


report on the li 
drawn out by Mr. S. L. 
of Manchester. 
commented upon this report, and the Journal of Gas 
for Nov. 8th contained a lengthy criticism of these comments. 


hting of the streets in Manchester, 


À copy of the Journal was sent to Mr. Pearce, and he has been 


good enough to forward us a few observations which may be 
of interest. 


The first important point which our contemporary disputes 
It is asserted 
that the writer of our editorial notes "evidently does not 
know the instrument; if he does, he has had no extended 
experience with it, or otherwise he would learn that ‘accuracy’ 
Presumably, there- 
with the evil ways 
of the photometer in question, and ventures the opinion that 
penalty tests on 
wer of 
at once 
nant criticism. This may be perfectly true, as 
e photometer would then be entirely different ; 
instead of being employed for the purpose of making compari- 
used quite 
improperly for making an absolute measurement. Thus, although 
the portable photometer may be quite unsuitable for determin- 
power of any source of light, yet its 
suitability, and also its accuracy, are unquestionable for purely 


is the accuracy of the photometer employed. 


as one of its attributes has no existence.” 
fore, our contemporary is fully conversant 


if Parliament would only see fit to im 
electricity suppliers in respect of the illuminating 
their lamps as tested by this instrument, we shoul 
launch forth poi 
the function of t 


sons, in which case error cancels out, it would be 


ing the actual candle 


comparative purposes. 

With regard to the respective illuminating figures for arc 
lamps and intensified gas lamps as given in Mr. Pearce’s report, 
the Journal does not d 


if the gas lamps are kept in proper order. Now, Mr. Pearce 
informs us that he is quite prepared to stand by his figures, 
and calls attention to \ 

compare very closely with those obtained quite independently 
by Mr. Bradley, city engineer of Westminster. In Mr. Bradley's 
case the average candle-power was 573, and in Mr. Pearce’s 
525. The latter gentleman emphasises tho fact that mantles 
do deteriorate with great rapidity resulting in tremendous 
diminution of illuminating power, although this diminution 
may only appear comparatively small to the naked eye. 
Naturally, no such charge can be preferred against arc lamps. 

Our contemporary asserts that Mr. Pearce “has found the 
acme of perfection, as arc lamps go ” in the Gilbert arc lamp, 
but Mr. Pearce disclaims any remarkable discovery of this 
kind and says that he has merely found this type of lamp most 
suitable for his purpose on account of the steady light with 
which it burns, and the immunity from trifling breakdowns. 
He considers the “single enclosure ” type of lamp to be the 
best, but he has no doubt that many other lamps would give 
equally good results. 

The main criticism, however, of the article in the Journal is 
directed against the basis on which the prices were calculated. 
It is stated that the figure of 1:084. per 1,000 c.p. hours for 
gas lighting includes 10 per cent. for depreciation, and this is 
apparently correct, but Mr. Pearce informs us that the figure 
due for electricity (0:954. per unit) also includes, not only 

epreciation, but also interest, sinking fund and management 
charges. The writer of our contemporary's article was under the 
delusion that the figure quoted included only works costs, and 
hence much of his subsequent criticism is fallacious. There is 
another fallacy in the argument that such a load as arc 
lighting should be charged for at the average rate per unit sold 
by the undertaking. Our contemporary says : 

The charge per unit, according to the last available returns, for public 
lighting in Manchester is 2d., for private supply 3:26d., and for traction 
purposes 1:494., the average for the total supply being 2:21d. The 

lus profit last year, after providing for interest and sinking fund, 
worked out, оп the number of units sold, to about 0-27d. per unit; so that 
electricity cannot be sold, except at a loss. in Manchester for less than 


a shade under 2d. per unit for any purpose without throwing the burden 
of the loss on to the private consumers, 


earce, electrical engineer to the city 
In our editorial notes of the same week we 
Lighting 


епу the lighting powers ascribed to the 
former, but characterises the latter as absurd and Inaccurate,” 


ie fact that those for the intensified gas 


Then, quoting figures from an electrical contemporary’s 
table of costa it is shown that the total charges per unit sold in 
Manchester last year were equal to about 2d. per unit. 
“Now,” asks the Journal, “by what means can Mr. Pearce 
justify his calculation of 0:95d. per unit for public lighting?” 

low we give Mr. Pearce’s “ justification ”: 


The figures put forward by the Journal as being the real cost for street 
lighting, are altogether incorrect, and represent in the first place units 
sold and not units generated or produced, and are farther nothing but 
the average costs, these of course eee by dividing the total 
expenditure by the total units sold. is method is simple, and that 
is all that can be said for it. This basis might, however, serve for gas 
costs, owing to gas being capable of storage to such a tremendous extent, 
but it will not serve for electricity costs, as the latter varies enormously 
with the rate at which it is тойо. Further, аз there аге so many 
different classes of electricity consumers, the average cost affords no clue 
whatever to the actual cost of the energy supplied to each class, and 
unfortunately for the Journal of Gas Lighting, the figures it quotes are 
only average figures, and cannot be taken as the correct figures for the 
charge in this particular supply. If the costs as given by that Journal hold 
good, it would logically follow that all our charges for power and traction 
are on the wrong basis, similarly our sliding scale for lighting would be 
equally wrong in principle, and A fact all the towns which have adopted 
the maximum demand system would be on wrong lines. The standpoint 
of the Journal of Gas Lighting, and of all gas engineers, ap to be that 
а unit of electricity coste the same no matter at what rate it is produced, 
and that therefore a consumer using say 20 lights for 100 hours per annum 
is just as profitable as another with the same number of lights used for 
1,000 hours perannum. This, of course is an abeurd fallacy, and can only 
be put down to the ignorance of writers who know nothing about or have 
not cared to investigate the subject. The following table shows how the costs 
are made up. In Manchester the fixed costs are £7. 188, 6d. per unit of 
demand, and the running costs 0:454. per unit actually consumed. These 
were for last year, and there is no doubt that they will, be considerably 
improved on for the present year. Applying these figures to the street 
lighting prospective supply, the figure of 0:954. per unit is arrived at as 
follows :— 


Ono unit of demand ............... TT . £713 6 
Demand used for 3,650 hours per annum (approxi- 
mately 40 per cent. load-factor) 
3,050 units at 0'45d. per uni . 61611 
Total **9*09€869090900608099999€9 @eeeesupesverne eee £14 10 5 


Divided by 8,650 = 0-95d. per unit. 


Although the subjoined letter, which appeared in a recent 
issue of the Finchley Press, is not directly concerned with the 
question of street lighting in Manchester, it may prove of 
interest to our readers :— 

When we had the electricity installed at our works last year, Mr. 
Trewby, of the North Middlesex Gas Co., was good enough to say in a 
letter which appeared in the Finchley Press, “We were not the only 
enterprising firm who had adopted electricity and then been glad to revert 
togas." We have waited our time before replying to this letter, for the 
simple reason that we had to test same b comparison. This we have 
pleasure in now doing, having used electricity for nine clear months for 
lighting, heating and power. 


1903. Gas Demand Notes. 
Christmas to Ladyday ......... T — АСК» £8 311 
Ladyday to Midsummer eee 9 3 4 
Midsummer to Michaelmas ...................... 12 19 0 
£30 6 З 


The above includes a charge of 9s. 9d. for meter hire. 


1904. Electricity Demand Notes. 
Christmas to Ladyda 9 ꝗ „ . £6 16 2 
Ladyday to Midsummer e 5 711 
Midsummer to Michaelm ass esee 5 12 7 
£17 16 8 


The above includes a charge of 288. 6d. for meter hire. 
By deducting these items the actual cost of gas was £29. 16s. 6d., and 
electricity £16. 83. 2d. 
Trusting these figures may prove useful to some of those folks who so 
kindly advised us our light would cost us more." 
(Signed) 
Steam Carriage Factory, North Finchley. 


BLooMFIELD & Sow. 


Proposed Berlin-Hamburg Electric Railway.—The Berlin 
correspondent of the Standard states that Herr von Budde, 
Minister of Railways, will preside shortly over aconference which 
has been called to discuss the practicability of an electric railway 
between the capital and Hamburg. The difficulties before the 
scheme are reported to be of a financial rather than a technical 


character, 


D 
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THE NEW YORK RAPID TRANSIT SUBWAY. 
(Continued from page 15.) 


From alternators to alternator switches at the power house the 
11,000-volt alternating currents are conveyed through single conductor 
cables, insulated by oil cambric, the thickness of the wall bein 43in. 
They are laid in vitrified clay ducts. From dynamo switches to 
‘bus bars and from bus bars to group and feeder switches, vul- 
canised rubber insulation, containing 80 per cent. pure Para rubber, 
isemployed. The thick- 
ness of insulating wall is 
ygn., and the conductors 
are supported upon porce- | 
lain insulators. The alter-  ; 
nator switches at the cen- 
tral power station are 
provided with automatic 
overload and reverse-cur- 
rent relays, and the feeder 
switches are provided 
with automatic overload 
relays. These overload 
relays have a time attach- 
ment which can be set to 
open the switch at the 
expiration of a predeter- 
mined time ranging from 
0:8 to 5 seconds. The 
type H oil switch is oper- 
ated by an electric motor 
through the intervention 
of a mechanism compris- 
ing powerful springs, 
which open and close the 
switch with great speed. 
This switch when opened 
introduces in each of the 
three sides of the circuit . |. 
two breaks which are in : 
series with each other. 
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Each side of the circuit WINS 
is separated from the 7 
* d = . 7 
others by its location in Speer i 
an enclosed compartment OR 4 


with enclosing walls. of 
brick and soapstone. From | 

the power house on the Hudson River to the subway at Fifty-eighth- 
st. and Broadway two lines of conduit, each comprising 82 ducts, have 
been constructed. These conduits are located on opposite sides of the 
street, whence they extend to the sub-stations and track network. 
From City Hall to Ninety-sixth-street (except through the Park Avenue 
Tunnel) 64 ducts are provided on each side of the subway. North of 
Ninety-sixth-street 64 ducts are provided for the west side lines and 
an equal number for the east side lines. Between passenger stations 
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Ета 8.—CanLE DUCTS UNDER A PASSENGER STATION PLATFORM. 
Bixty-four ducts. 


these ducts help to form the side walls of the subway, as shown in 
Fig. 7, and are arranged 32 ducts high and two ducts wide. 
Beneath the platform of passenger stations the arrangement is 
indicated in Fig. 8. In order to minimise the risk of interruption 
of service, all cables, except at the joints, are covered with two 
layers of asbestos aggregating a full Jin. in thickness. This asbestos 
1s specially prepared, and is applied by wrapping the cable with two 
strips each Bin. in width, the outer strip covering the line of junction 
between adjacent spirals of the inner strip, the whole when in place 
being impregnated with a solution of silicate of soda. The joints 
themselves are covered with two layers of asbestos held 


steel tape applied spirally. To distribute the strains upon the cables 
in manholes, radial supports of various curvatures, and made of 
malleable cast iron, are used. 

To diminish further the risk of interruption of the service due to 


‘failure of power supply, each sub-station south of Ninety-sixth- 


street receives its alternating current from the power house through 
cables carried on opposite sides of the subway. To protect the lead 
sheaths of the cables against damage by electrolysis, rubber insu- 
lating pieces zin. in thickness are placed between the sheaths and 
the iron bracket supports in the manholes. 

The high-tension cable used for conveying current from the power 
house to the several sub-stations aggregates approximately 150 miles 
in length. It comprises three-stranded copper conductors, each of 
which contains 19 wires, and the diameter of the stranded con- 
ductor thus formed is žin. Paper insulation is employed, and the 
triple cable is enclosed in a lead sheath win. thick. Each conductor 
is separated from its neighbours and from the lead sheath by insula- 
tion of treated paper ;‘;in, in thickness. The outside diameter of 
the cables is 281п., and the weight 8$lb. per linear foot. The cable 
as manufactured was cut into lengths corresponding to the distance 
between manholes, and each length subjected to severe tests, includ- 
ing application to the insulation of an alternating current potential 
of 30,000 volts for a period of 80 min. After jointing, each com- 
plete cable from power house to sub-station was tested by applying 
an alternating potential of 80,000 volts for 30 min. between each 
conductor and its neighbours, and between each conductor and the 
lead sheath. i 


Fic. 9.—SUB-STATION SwrTCHBOARD. 


Each converter unit at the sub-stations has an output of 1,500kw., 
with ability to carry 50 per cent. overload for three hours. The 
average area of a New York city lot is 25ft. by 100ft., and a sub- 
station site comprises two adjacent lots of this approximate size, 
permitting the installation of a maximum of eight 1,500kw. conver- 
ters with necessary transformers, switchboard and other auxiliary 
apparatus. In designing the sub-stations a type of building with a 
central air well was selected. The switchboard (see Fig. 9) is located 
at the rear of the station, and excellent light and ventilation for the 
operating room is secured by the central shaft. The steel work of 
the sub-stations is designed with a view to the addition of two 
storage battery floors, should it be decided at some future time that 
the addition of such an auxiliary is advisable. In each of the sub- 
stations, except one, foundations are provided for eight converters. 
The transformers, which are arranged in groups of three, receive 
the three-phase alternating current at & potential approximating 
10,500 volts, and deliver equivalent energy (less the loss of about 
2 per cent. in the transformation) to the converters at а potential 
of about 890 volts. The converters receiving this energy from their 
respective groups of transformers in turn deliver it (less a loss 
approximating 4 per cent. at full load) in the form of continuous 
current at 625 volts to the ’bus bars of the continuous-current 
switch boards. . 

In the sub-stations, as in the power house, the high-potential 
alternating-current circuits are opened and closed by oil switches, 


in place by | which are electrically operated by motors, these in turn being con- 
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trolled by 110-volt continuous-current circuits. Diagrammatic bench 
boards are used, as at the power house. 

As shown in Fig. 9, the instrument board is supported by iron 
columns, and is carried at a sufficient height above the bench board 
to enable the operator, while facing the bench board and the instru- 
ments, to look out over the floor of the sub-station without turning 
his head. The switches of the continuous-current circuits are hand- 
operated, and are located upon boards at the right and left of the 
control board. 

A novel and important feature introduced is the location in 
separate brick compartments of the automatic circuit-breakers in 
the continuous-current feeder circuits. "These circuit.breaker com- 
partments are in a line facing the boards which carry the con. 
tinuous current feeder switches, each circuit. breaker being located in 
а compartment directly opposite the panel which carries the switch 
belonging to the sorresponding circuit. 

The three conductor cables which convey three-phase currents 
from the power house are carried through tile ducts from the man- 
holes located in the street directly in front of each sub-station to 
the back of the station, where the end of the cable is connected 
directly beneath its oil switch. The three conductors, thus well sepa- 
rated, extend vertically to the fixed terminals of the switch. In 
each sub-station but one set of high-potential alternating-current 
‘bus bars is installed, and between each incoming cable and these 
bars is connected an oil switch. In like manner, between each con- 
verter unit and the 'bus bars an oil switch is connected into the 
high-potential circuit. The ‘bus bars are so arranged that they may 
be divided into any number of sections not excceding the number of 
converter units, by means of movable links, which, in their normal 
condition, constitute a part of the 'bus bars. Each of the oil switches 


Ев. 10.—Tyve or Prorecting COVERING USED OVER Contact RAIL. 


between incoming circuits and ‘bus bars is arranged for automatic 
operation and is equipped with a reverse-current relay, which, in 
the case of a short-circuit in its alternating-current feeder cable, 
opens the switch and so disconnects the cable from the sub-station 
without interference with the operation of the other cables or the 
converting machinery. 

South of Ninety-sixth-street the average distance between sub- 
stations approximates 12,000ft., and north of Ninety-sixth-street 
the average distance is about 15,000ft. Each track is provided with 
a contact rail, of which Fig. 10 shows the design. There are four 
tracks and consequently four contact rails from City Hall to Ninety- 
sixth-street, three from Ninety-sixth-street to 145th-street on the 
west side, two from 145th-street to Dyckman-street, and three from 
Dyckman.street to the northern terminal of the west side extension 
of the system. From Ninety-sixth-street the east side has two 
tracks and two contact rails to Mott-avenue, and from that point to 
the terminal at 182nd-street three tracks and three contact rails. 

Fig. 11 shows two section switches in the tunnel, which are 
employed for connecting or disconnecting the feeders to the track. 
It will be noticed that the switches are mounted in iron boxes with 
hinged doors. In the illustration the door of one switch has been 
opened to show the interior arrangement of the switch. 

A most elaborate and carefully thought-out signalling and block 
system has been applied to the subway, a leading idea being the use 
of the “ overlap " distance. It may be noted that the length of the 
overlap section was determined by the local conditions at each point. 
In order to provide for adverse conditions, the actual braking dis- 
tance was increased by 50 per cent.; for example, the brakin 
distance of a train moving at 35 miles an hour is 465ft.; this woul 
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be increased 50 per cent. and the overlap made not less than 697ft. 
With this length of overlap the home signals could be located 697ft. 
apart, and the block section length would be double this, or 1,894ft. 
The average length of overlaps, as laid out, is about 800ft. and the 
length of block sections double this, or 1,600ft. 

This block signalling system, which is worked on the Westing- 
house electro-pneumatic system with alternating currente, has been 
applied to the two express tracks between City Hall and Ninety- 
sixth-street, a distance of 64 miles, or 18 miles of track; and to 
the third track between Ninety-sixth and 145th-streets on the 
West Side branch, a distance of 24 miles. This third track is 
placed between the two local tracks, and will be used for express 
traffic in both directions, trains moving toward the City Hall in the 
morning and in the opposite direction at night; also the two tracks 
from 145th-street to Dyckman-street, a distance of 24 miles, or 5 miles 
of track. The total length of track protected by signals ів 24} miles. 

The local tracks of the system will also be provided with block 
signals at important places, such as curves, stations, cross-overs, 
&c., and at the Harlem river tunnel. The apparatus used differs 
little in general principle from that employed in earlier automatic 
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Fico. 11. —Еккокн SWITCHES IN TUNNEL. 


systems of block signalling, the substitution of alternating current 
in place of battery current for the track circuits, and the necessary 
alternating-current auxiliary apparatus, constituting the principal 
change. In detail of application to the peculiar requirements under 
subway conditions, however, the system embodies many radical 
features which are of unusual interest and importance. In accor- 
dance with the latest practice in block signalling for electric railway 
conditions, one of the running rails of each track is insulated from 
the propulsion-current return system and is devoted to the signal 
system. Thus, the other rail performs the novel function of serving 
simultaneously as conductor for the direct-current return for the 
propulsion system, as well as that of one of the conductors for the 
alternating current track circuit for controlling the signals. In 
accordance with the usual manner of ing track circuits 
in block signalling, the current is fed into each block at the 
end from which the passing train leaves it, the connections to 
the signal-control apparatus being made from the opposite, or 
entering, end of the block. The track connections at the signal end 
of the block lead from the track circuit to the special alternating- 
current signal-control relay, which operates secondary connections 
in the various circuits of the signalling system. This relay appa- 
ratus, by means of its moving element, operates double contacts, so 
that when the block is clear and current is thus passing through it, 
two separate circuits are closed ; one of these is the circuit leading 
to the automatic train stop at the entrance to the block in the rear. 
The special alternating-current relay is of an entirely new design 
and introduces an interesting departure from the preceding methods 
in signal work. Its principle of operation is based on the action of 
an alternating-current field upon a slotted metallic (non-magnetic) 
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vane, which is caused to move in such a way as to close the two 
circuit contacts, The vane, which is of aluminium, is pivoted in a 
vertical position on jewel bearings, being held in a down position by 
а hair spring. The effect of current passing through the field coils 
is that of causing the aluminium vane to rise to its upper position. 
This action of the alternating-current relay causes continuous 
current to flow through a magnet system which is operative only 
when the block is clear and actuates controlling air valves to the 
compressed-air cylinders operating the signals; the effect of the 
magnets becoming inoperative, due to the presence of a train in 
the block and consequent stoppage of the track-circuit current, is 
to set the signals to danger, which makes the system thus, in effect, 
the “ normal clear " type. | 

The distant, or caution, signals are operated by an auxiliary cir- 
cuit as the result of the setting of the home signal. When the home 
signal of a block is clear, current is passing through the control 
mechanism of the distant signal of the preceding block, thus holding 
it at clear also. When the home signal is thrown to danger, the 
current flowing in the auxiliary circuit is interrupted by a special 
circuit breaker in the block signal, which causes the distant signal to 
indicate caution. 

The alternating current for the track circuits is supplied by special 
high-voltage alternating-current mains which run the entire length 
of the tunnel. These deliver current to the signal blocks at 
500 volts potential, from which it is transformed down at each 
block by а special double-secondary oil transformer, one coil of 
which feeds the track circuit at 10 volts, and the other the signal-lamp 
circuit at 50 volts. In this way the most economical method of 
current supply is secured, while at the same time absolute indepene 
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Ето. 12.—Brock SiaNíAL AND AUTOMATIC TRAIN Sror, 


dence of the various circuits is obtained by the use of the trans- 
formers. In order to safeguard the secondary of the transformer, 
а non-inductive resistance of 1 ohm is inserted into the 10 volt 
track circuit. A 8 ampere fuse affords protection to the primary of 
the transformer. The various magnet-control apparatus, which are 
used for operating the controlling air valves for the signal cylinders, 
reccive current from a storage-battery main, which also runs the 
length of the subway. "This main is fed by several sets of 16 volt 
storage batteries in duplicate, which batteries are located at the 
various interlocking towers and are charged by motor-generators. 
All these appliances—viz., the transformer, the transformer resis- 
tance, the alternating-current relay, as also the emergency stop relay 
(of which a description will follow later) are mounted on columns 
in the tunnel in close proximity to the block signals. 

The sinall amount of space available in the subway portion of the 
systemu made it necessary to design a special type of signal (see 

ig. 12) involving radically new features. Clearances would not 
permit of а “ position " signal indication, and, further, a position 
signal purely was not suitable for the lighting conditions of the sub. 
way. A colour signal was therefore adopted, conforming to the 
adopted rules of the American Railway Association. It consists of 
a vertical iron case fitted with two white lenses, the upper being the 
home signal and the lower the distant. Suitable coloured glasses 
are mounted in slides, which are operated by pneumatic cylinders 
placed in the base of the case. Home and dwarf signals show a red 
light for the danger or “stop” indication. Distant signals show a 
yellow light for the “ caution " indication. All signals show a green: 


light for the “ proceed or clear position. Although the limitations 
of space prohibited the use of semaphore arms or similar means of 
position indication, a position indication has, however, been pro- 
vided for, as an auxiliary to the colour indications, in the form of 
the small arm immediately beneath the lenses. A small blade 
appears in a horizontal position when a danger or caution signal is 
displayed, and at an inclination of 60deg. when safety is displayed, 
this being provided in addition to the colour indications for use in 
case of failure of the lamps for the colour indications. | 
The signal consists of two sections, the upper and rear portion 
contains the lenses and position indicator for the home signal. 
Each signal is constantly lighted by two 4 c.p. incandescent lamps 
at the rear, the two lamps being connected in parallel for a safe- 
diem in order that one may be always lighted even if the other 
urns out; in this way the lighting is made as nearly absolutely 
These lamp circuits are, as above stated, 
operated from the local block transformers, the special double coils 
delivering 50 volts, alternating current, for this purpose. The 
pneumatie cylinders, which operate the heavy vertical sliding 
frames carrying the colour lenses for the signal indications, are 
located in the base portion of the case, and the controlling magnets 
for the air valves of both the home and the distant signal cylinder 
mechanism are located conveniently for access, as are also the 
various portions of the cylinders and slides. It should be here 
noted that the slides exhibit the green colour for the “ clear or 
proceed indication only when held in their upper position by the 
pneumatic cylinders; in this way any accident to the apparatus, 
cutting off the compressed air, will permit the heavy slides to drop 
and indicate the red colour for “ danger." | 
The signals which are used оп the exterior elevated portions of 
the system are of the position indication type, although operated 
similarly to those in the subway sections and by a similar construc- 
tion of mechanism; the position indication of semaphore aris, 
which is depended upon in the main, is supplemented by the colour 
system for night work. The design of the signal of this type differs 
little from the subway type; the base portion of these signals is 
identical with that used for the tunnel signals, and the two pneu- 
matic cylinders and their magnet controlling valves are similar, but 
in this case the cylinders operate semaphore arms instead of the 
heavy sliding frames. In these signals the colour indications for 
night purposes are provided by incandescent lamps, also in duplicate, 
which burn continuously. These lamps are located in a specially 
designed waterproof case with white lenses pointing toward the 
coloured glasses. The current supply is also taken from the local 
block transformers of the block system, and are thus independent 
of the power and general lighting circuits at the subway system. 
An automatic train stop is used at all block signals, and at many 
interlocking signals. This device automatically applies the air- 
brakes to the train if it should pass a signal in the stop position, 
being an additional safeguard only to be brought into action when 
the danger indication has for any reason been disregarded ; it insures 
the maintenance of the minimum distance between trains as pro- 
vided by the overlaps established. This automatic train stop 
mechanism, which is the Kinsman form of track stop, consists of a 
trip located at the side of the running rail (see Fig. 12), which is 


reliable as possible. 


normally raised to such a position that it will come in contact with 


a lever arrangement on the trucks of each subway car, thus throw- 
ing the air brakes to full emergency in case the train attempts to 
pass the stop. It is operated by a pneumatic cylinder located in a 
closed box. The operation of this automatic stop coincides with 
that of the home signal in the block next preceding it. When that 
home signal indicates danger, the trip is in its elevated position, so 
ав to make an emergency application of the brakes. This trip is 
normally held in its elevated position by a heavy counter-weight 
located within the controlling box in the middle of the track. When 
the home signal is cleared, compressed air is admitted also to the 
pneumatic cylinder of this automatic stop, which acts to raise the 
counter-weight and thus lower the trip, holding it depressed until 
the home signal is again changed to danger indication. 

The controlling mechanism for the automatic stop is located inacast- 
iron box upon the pillar and below the track-instrument case alluded 
to above. The mechanism consists of a magnetically-operated air 
valve of the same type as used in the signals. Thus, when the 
home signal is set to “clear” the automatic stop valve is also 
operated to admit compressed air to the pneumatic cylinder, which 
depresses the trip. An additional feature of interest involved in 
this controlling box is the automatic stop release, by which, in case 
of failure of any portion of the signal control, the automatic stop can 
easily be depressed to “ clear,” so that a train may proceed without 
danger of an emergency application of the brakes. This 1s accom- 
plished by a Nee key, which the guard or conductor may insert 
in the controlling box and turn to admit air to the pneumatic 
cylinder; as long as he holds the key turned the Zr remains 
depressed, and as soon as the key is removed the trip normally 
rise again. This ingenions mechanism adds an important factor of 
safety to train operation in the subway. 


(To be continued.) 
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ELECTRIC HARDENING OF HIGH-SPEED TOOL 
STEELS. 


BY J. M. GLEDHILL. 


In a Paper on The Development and Use of High-speed Tool 
Steel," read before the Iron and Steel Institute at New York, the 
author described some of the more usual methods of hardening toola, 
and then discussed electrical methods by which very d n and 
rapid heating is obtained. Where electric current is available, the 


system of electric heating is quick, reliable and economical. 
One method of electrically heating the points of tools and the 
It consists of a cast- 


arrangement of apparatus is shown in Fig. 1. 


Fia. 1.—APpaRATUS FOR ELECTRICALLT Harpentne Toos. 


iron tank, of suitable dimensions, containing a strong solution of 
potassium carbonate ris eer with a dynamo, the positive cable 
from which is connected to the metal clip holding the tool to be 
heated, whilst the negative cable is connected directly to the tank. 
The tool to be hardened is held in а suitable clip to ensure good 
contact. Proceeding to harden the tool the action is as follows: 
The current is first switched on, and then the tool is gently lowered 
into the solution to such & depth as is required to harden it. The 
act of dipping the tool into the alkaline solution completes the electric 
circuit and at once sets up intense heat on the immersed part. 
When it is seen that the tool is sufficiently heated the current is 
instantly switched off, and the solution then serves to chill and harden 
the point of the tool rapidly, so that no air blast is necessary. 


Ета. 2.—Arraurrs rok HA DENINa Hiun-sTEED TooLs BY MEANS OF AN 
ELECTRIC Arc, 


The shaded portion shows the area of electrical contact. The negative 
electrode should be kept moving over the surface without approaching 
too near the cutting edge of the tool. 


Another method of heating the point of tools is by means of the 
electric are, the heating effect of which is also very rapid in its 
action. The general arrangement and form of the apparatus here 
employed being as illustrated in Fig. 2. 

he tool under treatment and the positive electrode are placed on 
a bed of non-conducting and non-combustible material and the arc 
started gradually at a low voltage and steadily increased as required, 
by controlling the shunt rheostat, care being taken not to obtain 
too ia a heat and so fuse the end of the tool. The source of power 
in this case is a motor generator consisting of a continuous-current 
shunt-wound motor at 220 volts, coupled to a continuous-current 
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shunt-wound dynamo at from 50 to 150 volts. Arcs from 10 to 
1,000 amperes are then easily produced and simply and safely 
controlled by means of the shunt фен 

Tempering.—Electricity is also a very efficient and accurate 
means of tempering such forms of tools as milling, gear, hobbing 
and other similar cutters, also large hollow taps, hollow reamers. 
and all other hollow tools made of high-speed steel, where it is 
1 to have the outside or cutting portion hard, and the interior 
soft and tenacious, so as to be in the best condition to resist the 
great stresses put upon the tool by the resistance of the metal being 
cut, and which stresses tend to cause disruption of the cutter if the 
hardening extends too deep. Hy means of the apparatus illustrated 
in Fig. З this tempering or softening of the interior can be perfectly 
and quickly effected, thus bringing the cutter into the best possible 
condition to perform rapid and heavy work. Tempering of hollow 
cutters, &c., їз sometimes carried out by the insertion of a heated 
rod within the cutter and so drawing the temper, but this is not 
entirely satistactory, or scientific, and is liable to induce cracking by 
too sudden heat application, and further, because of the difficulty of 
maintaining the necessary heat and temperature required, and after- 
wards gradually lowering the heat until the proper degree of temper 
has been obtained. 

In electrical tempering these difficulties are overcome, as the rod 
is placed inside the cutter quite cold, and the electric current 
gradually and steadily heats up the rod until the correct tempera- 
ture is reached, when it can be held at such temperature as long as 
is necessary, and the current can be gradually reduced until the 
articles operated on are cold again, and consequently the risk of 
cracking by too sudden expansion and contraction is reduced very 
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greatly. The apparatus used is very simple, as will be seen by 
reference to the sketch. It consists of a continuous-current shunt- 
wound motor directly coupled to a single-phase alternating-current 
dynamo of the revolving field type giving 100 amperes at 850 volts, 
50 cycles per second, the exciting current being taken from the 
works supply main. The power from the alternator is by no means 
of a stepdown transformer, reduced to current at a pressure of 
2 volts, the secondary coil of the transformer consisting of a single 
turn of copper of heavy cross section, the extremities of which are 
attached to heavy copper bars carrying the connecting vices 
holding the mandril upon which the cutter to be tempered is 
placed. The secondary induced current, therefore, passes through 
а single-turn coil, through the copper bars and vices and mandril. 
Although the resistance of the complete circuit is very low, still, 
owing to the comparatively high specific resistance of the iron 
mandril, the thermal effect of the current is used up in heating the 
mandril, which gradually attains the required temperature, slowly 
imparting its heat to the tool under treatment until the shade of the 
oxide on the tool satisfies the operator. The method adopted to 
regulate the heat of the mandril is by varying the excitation 
current of the alternator by means of the rheostat. An extremely 
fine variation and perfect heat control is easily possible by this 
arrangement. 
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METHODS OF CABLE LAYING. 


The following is the substancejof a communication received from 
Mr. Leonard Andrews :— 

* If there is one subject, more than any other, upon which engi- 
neers hold widely different opinions it probably is the much discussed 
question of laying electric light mains. Some pin their faith to 
armoured cables laid directly in the ground; others prefer lead. 
covered cables laid in troughs filled with bitumen, whilst many 
others insist on some form of drawn-in system. Each system has 
its peculiar advantages, and it is impossible to obtain any system 
in which all the advantages of other systems are combined. 


Fig. 1.—31n. Socket CONDUIT. 


The advantages and disadvantages of some of the systems that 


have been most largely used are suinmarised below :— 
For open country work, where there are no gas and water pipes, 


i 
| 


armoured cable can be simply and cheaply laid directly in the 


trench by merely unwinding the cable drum over the trench, thus 
avoiding all risks of straining the cable. This advantage disappears 
if the cable has to be threaded under the many gas and water 
services that exist in most streets. 

With this system 
there is a difficulty 
in localising faults 
and the steel armour- 
ing is liable to be 
attacked by salts or 
acids in the subsoil. 
The armouring is 
practically no protec- 
tion against spikes 
and picks, and is 
highly susceptible to 
electrolytic troubles. 

The method of lay- 
ing cables solid in 
troughs filled with 
bitumen ensures high 
insulation between 
the lead sheath and 
earth, and freedom 
from electrolytic trou- 
bles. It is an excel- 
lent system for dis- 
tributors, but there 
is & difficulty in local- 
ising faults, and there Р 
is по means of in- - 
creasing the capacity 
of feeders, and con- 
sequently а very 
heavy, and to some extent unnecessary, expenditure on copper is 
entailed when the earning powers of the undertaking are small. 
Moreover, as the ultimate requirements are usually under-estimated, 
the streets have often to be reopened to lay another feeder. 

A faulty length of cable drawn into an iron pipe is easily replaced 
by a sound length, and spare ways may be laid to provide for 
extensions. On the other hand, pipes rust very quickly, and if cable 
is protected with braiding a rust joint soon forms between the braid 


Fic. 2.— LAVINd a 30-way Fisre Conpurt Duct Іх New Jersey. 
Total length 260,000 feet. 
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and the interior of the pipes, entirely preventing the withdrawal of 
the cable. Lead sheathing being uninsulated from earth, the strain 
on the insulation between conductors and earth is greatly increased. 
The pipes are also liable to electrolytic troubles unless they are 
efficiently bonded throughout. | | 

About the only advantage of common earthenware pipes laid 
direct in the ground is that they are cheap. It is, however, impos. 
sible to keep them water-tight, and there is, therefore, an increased 
strain on the insulation, and electrolytic troubles are almost certain 
to cause the cable to break down in course of time. Further, there 
is no protection against picks, &c. 


Fie. 3.—SIx- wax Socket FIBRE CONDUIT LAID IN CONCBETE. 


Moulded concrete affords good mechanical protection to cables, 
but on the other hand it is impossible to keep it watertight, and the 
ultimate damage to cables is therefore liable to be as great as in the 
case of common pot pipes. 

High class earthenware ducts, if well laid on a solid bottom and 
carefully examined for cracks before laying, ensure a dry conduit. 
They do not, however, provide sufficient mechanical protection, and 
are liable to be rendered inefficient by any subsidence of the sub-soil. 

High class earthen- 
ware laid solid in 
concrete undoubtedly 
constitutes, when 
well laid, an excellent 
conduit system, but 
its first cost is very 
high, and the per- 
centage of breakages 
is fgreat. Ducts can 
only be obtained in 
short lengths, entail- 
ing a large number 
of joints, and the cost 
of laying, cartage and 
handling is consider- 
able. 

Ordinary bitumen 
ducts provide efti- 
eient insulation be- 


tween the lead sheath 
and earth. The dis- 
advantage of this 


method, however, 18 
that the heating of 
the conductors due to 
C?R losses causes the 
cable to stick to the 
ducts with the result 
that it is frequently 
impossible to draw it out, and the great advantages of a draw-in 
system are consequently lost. 

The cost of fibre conduit laid solid in concrete is considerably less 
than that of a high-class earthenware conduit, even when the latter 
is laid direct in the ground. Excellent mechanical protection 18 
secured, and there is no risk of injury from subsequent disturbance 
of the ground. The conduit is an admirable insulator, and is abso- 
lutely watertight, the strain between conductors and earth being. 
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therefore, reduced to a minimum, and electrolytic troubles are 
entirely overcome, It is very simple to lay—one man has laid 
over 6,000ft. in 10 hours. The cost of cartage and handling is low 
owing to its small weight, and it is entirely unaffected by salts or 
acids. Being also tough and mechanically strong, the percentage 
of breakages is very small. It is supplied in 5ft. lengths, and does 
not become sticky with a rise of temperature. Experience has 
shown that cables that have been laid some years can be drawn 
out as easily at the end of that time as they can be drawn into a 
new earthenware conduit. Its principal disadvantage is that it is 
not quite so cheap as a common earthenware pipe. 

The system last referred to is comparatively new in this country, 
though it has been used in the States for about 10 years. It was 
first brought to the writer's notice a few months ago, and he has 
since persuaded a number of engineers in this country to lay some 
trial lengths, and they all, without exception, report favourably 
upon it. The conduit is composed of a mixture of wood fibre, 
bitumen and paraffin wax, the method of construction being such 
that all ingredients are thoroughly mixed in the exact proportions 
which long experience has shown best to meet the conditions required. 

Fig. 1 shows the general appearance of the conduit. It will be 
seen that each length has spigot and socket joints that fit perfectly 
into each other, making an excellent joint of the same external 
diameter as the rest of the pipe. Fig. 2 shows a 80-way duct in 
course of construction in New Jersey, U.S.A. Over 260,000f. of 
conduit were used in this one installation. The method of construc. 
tion was as follows: After the excavation was made a bed of con- 
crete was placed on the bottom of the trench, then a line was drawn 
taut on one side, next to which was laid the first line of duct. The 
remaining lines of duct were laid parallel to the first and separated 
lin. from each other by means of wooden pegs. After the first layer 
was laid, it was covered with concrete and well grouted, sufficient 


Fic. 4.—Screwrp Енке Сохосіт ror Lavrxa DIRECT IN. THE Grounp. 


concrete being used to cover the first layer to the depth of zin. The 
succeeding layers were laid in exactly the same way. The majority 
of the ducta were laid in five layers of six ducts per layer. Owing 
to an obstruction, a portion of the system was laid in two layers of 
15 ducts per layer, as shown in tho illustration. 

This was an exceptionally difficult installation, owing to the large 
quantity of water present, necessitating the frequent use of an 
electrically-driven hydraulic pump. Even though the conditions 
were unusually severe, the contractor made a record, one man in 
the trench and two helpers above laying over 15,000 duct ft. (nearly 
three miles) a day, exclusive of concrete. The end of a six-way 
duct laid in concrete is shown in Fig. 8. Fig. 4 shows a heavier 
build of conduit with scrowed couplings. This conduit is largely 
used for laying single-way ducts directly in the ground, in positions 
where the cost of concrete would be prohibitive. 


Powerful Electric Locomotives.—It is announced by the 
Daily Telegraph that as a result of successful trials of an electric 
locomotive on the New York Central tracks, near Schenectady, 
New York, last Saturday, 40 engines of the same type will be 
put into service on the suburban branches of the New York 
Central Railroad, north of New York. The normal capacity 
of these locomotives is to be 2,200 н.р., ог 50 per cent. more 
than that of the locomotive which draws the Empire State 
express, and it has been demonstrated that the electric engines 
can haul a nine-car train at 60 miles or more per hour. The 
experimental track on which Saturday's trial was made is 4 
miles long. At crossings the third rail is interrupted, power 
being supplied by an overhead conductor. 


NOVEMBER 18, 1904. 178 


A STEAM-DRIYEN INDUCED DRAUGHT PLANT. 


We illustrate herewith a large steam-driven induced draught 
plant recently constructed by Messrs. W. H. Allen, Son & Co. (Ltd.) 
This fan was constructed to Messrs. Preece & Cardew’s specification 
for use in connection with an installation of Messrs. Babcock & 
Wilcox's boilers in Shanghai, the boilers being of the marine type, 
each having a grate surface of 100 sq.ft. e fan runner is con- 
structed of steel plates, and is 10ft. in diameter, and the fan itself is 
capable of maintaining a vacuum, in the suction, of 14іп. water 
gange when passing 122,000 cubic ft. of gure | minute at a tem- 
perature of 600deg. One of Messrs. W. H. Allen, Son & Co.’s two- 
crank two-cylinder enclosed compound engines is coupled directly 
to the®fan, and is capable of developing 60 в.н.р. when running at a 
speed of 250 revs. per min. It is fittedgwith forced lubrication’ and 
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is specially designed for continuous running with a minimum 
amount of attention. 

The fan runner is supported by a large bearing fitted with auto- 
matic ring lubrication and provided with water circulation, and the 
fan bearing and engine are mounted on a massive cast-iron base, 80 
that the whole is self-contained and only very simple foundations 
are req uired. 
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SOME DIFFICULTIES IN GETTING OR.“ 


BY J. SWINBURNE. 
Past President. 

The chief difficulty in connection with an Address is deciding what 
it is to be about. The obvious thing in an address to students is to give 
fatherly advice. ` But fatherly advice is apt to degenerate into 

latitudes. There is plenty of good advice of a general kind to be 

ad already. There are lots of such books as Foster, Todd, and so 
on. Smiles has written showing people how to help themselves to 
the good things of the world; but I have not read any of them. 
Human nature is marvellously unchangeable, and though the 
ancients knew very little of the stuff we have to pack our craniums 
with, they understood much more about human nature; perhaps 
they had more time to study it than we have. Anyone wanting 
good advice can find lots of extracts of wisdom in the writings of 
the Ancient Orientals; much of it is in the form of proverbs and is 
accessible, Sometimes it degenerates into copybook heading. 
Ecclesiastes is quite interesting. Then there is lots of human 
nature in Shakespeare, but we do not read it now. We go and 
enjoy elaborate scenery, and pride ourselves we are appreciating 
Shakespeare. Rochefoucauld and Chesterfield contain much infor- 
mation, not the less true because it isin a form not flattering to 
humanity. There has been a large output of books about how to 


* Address delivered?to the Students of the Institution of Electrical 
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et on, during the last 10 years. I do not know that their authors 
ave yet reached the top of the tree. 

None of the Eastern sages give advice that is specially applicable 
to the electrical engineer wishing to rise in his profession, so I 
think I may try to say something useful. I therefore propose to 
talk to you about a few of the difficulties in getting on. I do not 
propose to deal with my own experience, because that gives any 
enemy the chance of making the obvious remark, ‘ There would 
have бе no difficulty to anyone else in getting оп as far as you 
have got.” Besides one’s own experience is of personal interest 
only; so I will never draw on it except where necessary for an 
argument or illustration. 

The first difficulty is to know what equipment is necessary, and 
how to get it. That is to say, to know what ought to have been 
learnt, and how to make up any deficiencies. At once each of us 
is confronted with the question, What is going to be my work 1” 
I say us,“ because the difficulty in many cases is permanent; one 


never knows what he will be called upon to tackle in the future. 


The difficulty is much greater, however, in the cage of a young man, 
because he has фоно the vaguest idea of what his life's work will 
be, and that idea time will show to be quite wrong. Ladies have 
at different times told me that so-and-so, the new Archbishop of 
Canterbury, said as a boy, he intended to be an archbishop, and 
this shows wonderful strength of character, and all that sort of 
thing. But probably every curate intended to be an archbishop, as 
there 1s only one career open, and one top. The lesser jeak at 
York is of the same character. But in engineering it is quite 
impossible for any one to start out with a definite career before him. 
He is like a particular particle setting out across a containing vessel 
of gas. He cannot career straight across. He is buffeted about 
and frequently goes in quite the wrong direction If he is charged, 
and in a field he will zig-zag across in front of most of his fellows. 
A man who has made a specialty of electric waves, gets his first 
appointment as inspector of meters to an electric light company, 
and soon. А well-known engineer remarked to me the other day, 
that he found his knowledge of differential equations, and his experi- 


ence in the correct analysis of the rare earths, was of little use in 
Yet he had made lots of use both of his 


putting in sewage plant. 
mathematical and chemical analysis in his time. Probably each 
man should have a general knowledge of applied physics and 
chemistry and mathematics, and a special knowledge of one or two 
subjects. The special knowledge may never come in useful; but 
the chances are that in the blind stumblings we call our careers, а 
specialty may be very valuable. If 9 round at the work 
of some of our big men you will be surprised to see how many have 
made their reputation by doing one small thing, but doing it well. 
If a man gets to the front in one narrow subject the world credits 
him with knowledge of all the rest. It is, however, even easier to 
acquire a large general knowledge than an advanced special know- 
ledge of one narrow subject. The specialty must not be too narrow 
either. I remember a Scotchman applying for an opening. He had 
no knowledge of electrical work, but thought it was easy to become 
an electrician. I suggested he had better stick to his own line, in 
which he admitted he was really at the top of the tree. He said, 
unfortunately, eminent as he was in it, there was just then no open- 
ing. His specialty was Turnecp anawlysis.“ He could analyse 
& turnip better than anyone else in the country ; but no one wanted 
any turnips analysed. 

One of the great difficulties is to keep knowledge in a polished 
State ready for immediate use. In practice it may have to lie idle 
for long periods and then be wanted very much on short notice. 
This fact is overlooked by people who suffer from the modern craze 
for writing about technical education. For instance, we are told 
that all engineers ought to have the calculus at their finger ends, 
and so on; but it is forgotten that though an engineer ought to be 
well up in mathematics, he only makes a calculation requiring 
higher mathematics once in several years, perhaps; and it is impos- 
sible for him to keep his mathematics in working order down to 
minute details. All he can do is to keep general principles in his 
mind. Probably the only thing to do is to treat knowledge as a 
huge district into which one’s life is long enough to make some very 
little roads. From each main road there are branch roads, and 
from each branch road little paths, and so on to an infinite extent. 
Many places can be reached by several paths. Each road or path 
gets obliterated by weeds if it is not constantly trodden. Life is 
too short to make many roads or paths, and very much too short 
to keep many of them in order by constant use. The best thing 
then is to keep one or two main roads clear, and remember where the 
branch roads and paths are, and go over them again when needed. 
To go back to plain speaking, the great thing is to master a certain 
number of broad fundamental principles which give a starting point 
for refres old knowledge or acquiring new. For instance, in 
physics, the law of conservation of energy and all that follows from 
it; the principles of the kinetic theory of gases; the ideas of lines or 
tubes of force; the principle of the interlinked circuits ; the principle 
of the growth of entropy in all thermo-dynamie changes. Person- 
ally I have always found the backbone of organic chemistry trouble. 
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some to remember, chiefly because I very seldom have anything to 
do with it. I am now making a set of charts showing the deriva- 
tion of the compounds, so as to get it clear in my mind and to have 
it as а reference. I do not mean that I am including all the substi- 
tution products that amuse the Chemical Society ; all that is needed 
is a skeleton which can be developed in any direction when any 
particular matter has to be understood. 

As to how a man ought to be technically educated ; that is not a 
matter for me to discuss. It is a very large subject. I would only 
refer to one aspect of it. One of the greatest difficulties in getting 
on arises from the idea, which is carefully fostered among English 
science teachers, that there is something degrading in applying 
science, and that business ability is an inferior quality which is to 
be despised. No science teacher is so foolish as to tell his pupils in 
so many words that the object of science is not to be useful; but the 
whole attitude of science teachers in this country is that of con- 
tempt for practice and admiration for unapplied science. All teach- 
ing 1s hopelessly unpractical, and the teaching of science is wholly 
unpractical. This is not due to a curious perversity among school- 
masters in generul or science teachers in particular; it is a perfectly 
natural and, I believe, quite unavoidable result. 

If you imagine a school or college, which somehow came into 
existence and gave a good education, teaching the things that are 
useful in a useful way, and imagine that after a time new masters 
have to be chosen out of the old pupils, who will get the appoint- 
ments? The old pupils will consist of clever men who absorbed 
the education in а practical way, and equally clever men who 
absorbed the information but gave it a less practical turn. It will 
also consist of less able men of each kind. The ablest practical men 
will have gone out into the world, doing its work, and so will many 
of the less able practically minded men. The able men with a 
slightly unpractical bent will thus become candidates for the new 
posts. The next generation of teachers is thus less practical, and 
the education becomes more and more unpractical as time goes on. 
There is thus an unavoidable tendency for education to become 


more and more unpraetical. Ordinary school education is entirely 


and hopelessly useless. This is mainly due to its having come down 
through the Church and to the Church still having control of it, but 
very largely due to this tendency, which is really involved in clerical 
control indirectly, too. The only possible use of the present-day 
public school and university training is to make more schoolmasters. 
A man who des well at school and college is fit to be a school- 
master or clergyman and nothing else. He may do other things in 
spite of it, especially as his competitors are equally badly off; but 
that is all that can be said. In science and technical training the 
same unavoidable evolution towards the unpractical is always going 
on. Itis but human to glorify one’s own office. The result is that 
the attitude of the science teacher in this country is that of a real 
though unavowed antagonism to the scientific development of the 
industry of the nation. Science, for which no use has been found, 
or which is not applied, is called “ Pure Science," whereas it 18 
really the raw material, and should be called Raw or “crude 
science.” There is an assumption of superiority in the term “ Pure 
Science,” and generally the term Science is appropriated by 


workers in raw science in much the same way as the term work- 


ing man " is appropriated to the exclusion of brain workers. There 
is supposed to be something noble and superior about Raw Science,“ 
and its study is treated as the unselfish devotion to the interests 
of man, which is obviously entirely the wrong way round. The 
so-called “ scientific man ” thinks that engineers and manufacturers 
are ignorant and unscientific, and that their practical knowledge is 
of no account; and that the cure for all industrial evils is more 
technical education, more universities and more power to the science 
masters. Though there are in existence a few practical science 
teachers they are rare. Perhaps no one would be more surprised than 
the average science master if you told him he was unpractical, and 
was, by his attitude and example, hindering science. He does not 
mean to. He is as keen as possible to do just the reverse, and is gene- 
rally exceedingly anxious for the spread of science or technology: but, 
unfortunately, he has got a wholly wrong view of the relations of science 
and business. There is no more baneful influence on the technical 
advancement of this country than the Royal Society ideal in science. 

It is often said that the pursuit of knowledge has a nobility of its 
own. But what knowledge? You may find out what all the 
numerals in Bradshaw add up to; or who was Napoleon's great 
aunt; or what Mary Shelley ate; or who really wrote the tune of 
* God Save the King," or the “ Letters of Junius"; or who really 
Started the kinetic theory of gases. In each case you gain know- 
ledge. But you will say What is the use of such knowledge?” 
Your question at once commands the answer. No knowledge is 
worth obtaining for its own or any other sake, unless it is or will 
probably be useful to man. | 

I would earnestly urge any of my hearers who has the idea that 
there is something noble and superior about Raw Science," or who 
thinks little of business men, to get rid of all such notions if he 
hopes ever to get on. If you look round the electrical industry, or 
round the industries generally, who are at the top! Always the 
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business men. The men at the head of large industries generally 
know very little science. A man may run a large electrical industry 
with the most vague ideas as to the true relation of the electrostatic 
and electromagnetic systems of units; in fact, he may think power, 
force and energy are very much the same kind of thing if looked at 
in а broad common-sense way without any scientific prejudice. If 
he wants good technologists he employs them. If he wants prac- 
tical men who can take commercial responsibility he pays good 
salaries, if he wants men full of book knowledge he pays low 
salaries, but he does not generally want them. Raw scientists, to 
coin a horrible word for a most estimable class, tell him he knows 
nothing about science, and therefore does not know how to run a 
scientific business, and tells him to subscribe to universities, which 
are so inefficiently worked that they have to beg, like hospitals, 
and to employ young men from the technical colleges. He either 
takes no notice or he gets annoyed at their superior attitude, and dis- 
charges a couple of scientific men and puts their saved wages 
towards the salary of a new practical chauffeur, and enjoys himself. 
- Yet the science teacher looks down with contempt on the engineer 
as an ignorant rule-of-thumb inferior person, and the engineer in his 
turn looks down on the business man as a money-grubbing person 
with no brains and no lofty ideals. But this is all topsy-turvy. The 
business man at the top, the practical engineer in the iniddle, and 
the unpractical engineer, or the raw scientist at the bottom. The busi- 
ness man inay have no knowledge of the ways of nature, but he 
has a knowledge of the ways of man, a knowledge which is infinitely 
more difficult to acquire and infinitely more difficult to employ well. 
His brain may be different from that of the scientific man; but there 
is no reason to suppose that it is less. Its convolutions may be 
different, but the probability is that they are even more complex 
than tho e of the scientific man. 

A man's value to the world at large may generally be roughly 
estimated by the income he earns. Where position is earned at the 
same time, the money income is in proportion less for & given 
usefulness; but taking such disturbing elements into account, the 
rule is broadly true. The business man comes out far away above 
the engineer. He employs the engineer; the scientific man is his 
servant. Just as the raw scientist looks down on the engineer, and 
the engineer looks down on the business man, so the business man 
has а contempt for the engincer ; and the engineer in his turn looks 
on the raw scientist as an unpractical crank. So much is this the 
case that the business man will not trust the engineer more than he 
can help. He assumes that if you know anything about anything 
you cannot possibly be a business man. I remember a board of 
directors finding fault with a report of mine because I said that 
making a certain article would pay. They said such a statement 
was outside my province altogether, as I was a scientific man, and 
therefore could not possibly know whether a manufacture would 
pay, as that is a business question. As a matter of fact, I had at 
one time charge of a factory for making the article in question, but 
that did not matter; I was scientific, therefore it was not possible I 
could have any commercial sense. Now, how has such an idea 
come about? Is it not because scientific people profess such con- 
tempt for business that they do not trouble about it, and thus 
remain so useless that such ideas as those of my board are based on 
a foundation of truth. 

If you examine the large industries you will, as I say, find the 
commercial or business man with little or no technical knowledge at 
the top of the trec. If you confine your attention to engineers, you 
will find the engineers who make the biggest incomes and occupy 
the most important and responsible positions are those who have 
most business or practical knowledge. Our leading consulting 
engineers do not spend a large portion of their lives plotting curves, 
counting electrons, or even making anything more than arith- 
metical calculations. They spend their time dealing with large 
questions on purely commercial lines; and as a rule the bigger the 
engineer the more he knows about practice and business, and the 
less he knows about text book science. I do not for a moment 
mean to say that text book science is not of priceless value; of 
course it is; and the more scientific knowledge you or I, or still 
more, the leading engineers have, the better; but most of us suffer 
from too little common sense in proportion to our scientific knowledge. 

The engineers occupying smaller positions, assuming the same 
age in both cases, are not necessarily deficient in technical know- 
ledge; but they are generally wanting in business attainment and 
less able to take responsible positions. It is often said that to be a 
good master you must have been a good servant ; but a good servant 
does not necessarily make a good master, generally the reverse. 
There is a wide distinction between the man who can earn a few 
hundreds a year and the man who earns as many,thousands. It is 
а very curious thing that there is hardly anything between. One 
type of man will either earn his few hundreds a year all his life, 
remaining permanently an assistant, or he will undertake responsible 
work and get into fair figures. The engineer who is worth £750 4 
year seems hardly to exist, except for a short time on his way from 
one class to another. This is what is meant by the saying that 
there is plenty of room at the top of the ladder. It is not that the 
men who remain as assistants permanently are ignorant of science, 


quite the reverse. The business man can rent a profound mathe- 
matician for a very few pounds a week if he wants him; but he 
probably does not. The real point is that the assistant is wanting 
in business knowledge or in push. If he is wanting in ambition, or 
lazy, nothing I can say is to the point; but he may be suffering 
from a false notion of the relative values of raw science, technology 
and business knowledge. 


If you come down to the raw scientist you find that the industrial 
world has no use for him at all, and will not pay him anything, and 
will not employ him. The only opening he has is in teaching; and 
if he is not very unpractical there are a few Government appoint- 
ments for him. You will find practically all our leaders in raw 
science are science teachers. It may be said that this shows they 
are useful. It does not. If young men’s education consisted 
entirely of the study of Aztec Metempiries, some of the men that 
did best in Aztec Metempiries might get on in the world, and the 
brains that made them do well at school would make them do well 
in real work. But there would be a certain proportion of men who 
did well in their studies, but were of an unpractical turn of mind. 
They would become the teachers of the next generation, and they 
would teach Aztec Metempiries іп а still more unpractical form, 
till the subject would eventually become as completely absurd as 
the present public school education. But the fact that teachers of 
Aztec Metempiries made a living in that way would not prove 
that they were really of use to the community. 


Similarly the fact that a large army of teachers make a living by 
imparting the education of a gentleman does not prove they are 
of any real use. Our religions come from the nursery, and our 
worldly ideals from the school-room. Few men think of anything 
outside their particular business, so the ideals remain. School. 
masters naturally have the idea that what they are good at is most 
important, so a huge convention is set up. The value of what is 
called learning," culture,“ education, or more often know- 
ledge," is purely a convention with no foundation in fact. What js 
generally known as а “learned” man or “scholar” has only a 
memory full of interesting but useless items gathered from the 
scrap-heap of the past. The most unpractical science teaching is 
infinitely ahead of this, as it involves reasoning more than memory, 
and deals with the works of nature, not of man; but there is 
always the unavoidable tendency towards the unpractical and 
academical, however sincere and anxious the teachers are to be a real 
help to their students. 


When I say that a man's earnings is a rough test of his value to 
the world, a great exception must be made in the case of genius. A 
genius does not work for a given employer; he works for the world 
at large; and the world at large does not pay him. It would be 
ludicrous nonsense to say that the value of Newton or Faraday 
could be reckoned ig terms of their pecuniary earnings. They did 
grand work ари because they were impelled to do it without 
any selfish motive. This is true of the t scientific men of to. 
day. We think now that we have no Newtons among us; the 
next generation will look back with envy to the present time as the 
day of great scientific men. "The broad rule about measuring a man 
by his earnings breaks down, not only in the case of great geniuses, 
but to a proportionate extent in the case of many original workers in 
unapplied science. As soon as research becomes a means of advan- 
cing the individual by getting him better appointments as & teacher, 
or getting him kudos—taking genuine kudos as part of the earning, 
the rule holds good. 


In the Charter of the Institution of Civil Engineers the engineer 
is defined as Directing the Great Sources of Power in Nature for 
the use and convenience of Man." With all respect to this august 
body, and their often quoted definition, I would humbly suggest 
that it is bad. It is really the definition of a scientific man. It is 
incomplete as apples to an engineer, because it does not take into 
account the sordid element of Price. An American definition is 
much better :—‘‘ An engineer is a man who can do for one dollar 
what any fool can do for two.” This is not poetical, and is useless 
for oratorical purposes; but it is right. It is no use being able to 
design most complicated alternating-current machinery, or being 
able to explain it with the help of a wilderness of clock faces and 
several issues of the technical journals, unless the machine, when 
made, is cheaper than its rivals. Every design, every engineering 
manufacture, and every piece of engineering is only a question of 
price. It is unpleasant, perhaps, but it is a hard fact, and we have 
got to face it. If one of us does £150 worth of work a year, and 
earns £100, he is efficient; if he only does £90 worth, he is an in- 
efficient machine, and will come to grief. He is like a 90kw. alter- 
nator which takes 100kw. to excite; though the analogy is not 
close. If he does £15,000 worth of work and gets £10,000, he is 
an efficient machine of much larger size, and his efficiency is much 
more satisfactory to himself. I may mention, in passing, that an 
efficient man must do more work than he is paid for. This is not 
always realised. A man who only did what he was paid for would 
be of no use to the world at large. His efficiency is zero; his con- 
sumption being equal to his output. The man who does £15,000 
worth of work and gets £10,000 consumes two-thirds of the work 
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himself; so his efficiency is only 88 per cent.; which is very high, 


even for an engineer. 


We see, then, that the business man is the master ; the engineer 
is his good slave; and the raw scientist is not good enough even to 
be the slave of the engineer; he has no market value at all, except 
as a teacher of more Raw Science. The raw scientist will remain 
at the bottom of the tree until he gets rid of the professional cant 
which pretends that raw science is pure, or nobler and superior to 
science as a whole; and the engineer will remain in the middle 
position as long as he takes the middle view and considers engineer- 
ing as something superior to money considerations, and as long as 
he looks down on business and commercial methods. 

Views like these put forward in addresses do not alter the world 
at large, and they are not expected to do so. They are put strongly 
to warn you, who are young, and therefore inclined to be enthu- 
siastic, against one of the greatest difficulties in getting on; that is 
to say, a poetic idea that there is something degrading or ‘deterio- 
rating in taking a money view of everything. You may say, “ We 
take higher views of life than that; there is something better for 
us in our careers than money grubbing.” So there is; I heartily 
agree with you; and when you have grubbed some money and are 
at liberty to attend to higher things, I would like to be allowed to 
join you. 

It is cant to profess contempt for money. The poet professes to 
work for fame, and so do the musician, the artist, the philosopher, 
the scholar or the man of letters. They generally like money ; but 
apart from that they are merely satisfying their proper vanity, or 
love of approbation, by getting ahead of their fellows. But that is 
all you want to get оп for. Money is nothing in itself, it is only a 
means, and making it is merely a way of going ahead of your 
fellows. People who cannot make money do not like it being used 
as a criterion, so they run it down. Everyone thinks the “world 
ought to be judged by what he can do best himself. If you want to 
be poets you have my sympathy, but I cannot deal with you in this 
address. І can only ask you to eschew cant. 

You may, on the other hand, ask ** How are we to gct business 
and commercial knowledge? You may say. You are much older 
than we; you were practising engineering several years before any 
of us were born. How did you get all your practical knowledge and 
become an engineer : ?" Icanonly answer, Iam only a very little 
bit of an engineer." I know I will never be much of an engineer. 
This is mainly because this practical difficulty in getting on has 
always been in my way. Iam entirely out of sympathy with the 
whole of this part of my Address to you. I so much dislike saying 
it all that I know it must be true. 

I cannot tell you how to be engineers, because I do noi know. 
All I can do is to make you realise some of your wants; and if you 
know what you want, you are more likely to get it. One of the 
greatest difficulties in getting on is to find a good opening. At 
present, especially, times are very bad, and many big incomes have 
fallen to negligeable quantities. The profession, or business or trade 
seems to me overstocked; but everybody is apt to think his own 
business overrun. Most of you have probably had, or are having, 
very thorough college trainings. Unfortunately, you will find that 
even good college educations are not of high market value. That is 
largely because technical colleges are subsidised, so that education 
costs the student little money. This tends to reduce its market 
value, however good it is in itself. You will find all about this in 
books on Political Economy. Mill deals with it, Iam sure. 

Then as to the different branches of the business— Business is 
really a higher title than Profession—in which are you to find 
openings? From the number of applications I receive from young 
fellows, it seems to be a common idea that consulting engineering 
is a good thing to begin upon. This is a curious notion. A consult- 
ing engineer 18 supposed to be a highly skilled ensineer, with so 
much experience that he is an authority. I should have thought 
at least 20 or JO years’ experience, apart from school and college 
training, was necessary for a consulting engineer to be worth his 
salt. But there are various grades of consulting engineer; and I 
am entirely at a loss to know what the qualifications of the con- 
sulting electrical engineer really are. Then still less do I know what 
the consulting electrical engineer will be by the time you have had 
20 or 30 years’ experience. At present most of the large towns are 
electrically lighted, and have their tramways ; railways will be elec- 
trified by that time, and it is probable the work will be done by their own 


men. Supervising contractors who are doing wiring will not be 
much of a profession in 20 years; and if that is consulting engineer. 
ing, I do not think so much as 20 years’ training is necessary. 

In manufacturing work there is the designing of dynamos, motors, 
transformers, and so on. ‘This was considered high grade work 
when I was a young man ; and even very able men built some very 
queer machines in those days; ; and we were all pretty ignorant. 
But the works were smaller then, and salaries for dynamo designing 
were not princely. But now there is not much opening in electrical 
machine designing. There is some, of course, but it is not as it used 
to be. There are many openings to be had in central station work ; 
and stations are growing bigger and more important every day. At 
present there are also шапу applicants for every opening. Central 
station work in a position of responsibility is very anxious. I 
do not think it is very well paid either. You will find exceedingly 
able engineers in most of the large town stations; and I am sorry 
to say their incomes are often very small for men of their technical 
and commercial ability. The assistants are often poorly paid, 
especially I think in municipal stations; though I donot know why 
this should be. 

A large number of young men go in for installation work—which 
sounds as if they started bishops on their episcopal carcers—but 
really means that they do what is in fact electrical plumbing, under 
an unnecessarily imposing name. There are a great many of 
them, and they seem to spend most of their time going into and out 
of partnership with one another, like ions, and sending notices round 
to that offect. At other times they go bankrupt and send no notices. 
The upper grades in teaching science are well paid, more especially 
as a position goes with an appointment, and there is time and 
facility for original research, which is a luxury and brings reputation. 
Moreover, a steady income with no expenses is a very blessed thing. 
But the lower grades are very poorly paid in proportion to their ability. 

Allthis may sound rather discouraging, but I am dealing with the 
difficulties of getting on, and I am sure it will not discourage any- 
one who is worth his salt. At first it is very discouraging to make 
very little, and the good inan has little chance of showing his 
superiority to the common run. But he should always remember 
that income as а young man is very little criterion of real value. 
There are many careers in which a young man can make some. 
thing almost at once; but in all cases the income increases very 
slowly. In such a business as engineering a inan of first-rate ability 
may be quite unable to make enough to marry on till he is 30, or 
enough to be comfortable on until he 1s 40. An eminent north 
country engineer, whose name you would all know, though he has 
been dead some years, said that he did all the hard work of his life for 
30s. a week, and when he was well on in life money came rolling in 
of itsown accord. I have reason to believe that one of our foremost 
engineers, now dead, never made £500 a year until he was over 40. 

Though you may not like it, a hard struggle is very good for a 
young man who has anything in him. It gets him into the way 
of overcoming difficulties, so that when he gets above the small 
obstacles he goes on overcoming large ones from the mere force of 
habit. Nearly all great men rise from almost nothing with infinite 
trouble in their youth. There is nothing worse for & young man 
than to have about £200 a year of his own. He lives comfortably 
and does not worry ; and when he is 30 he wants to marry and finds 
he cannot, and it is too late to begin life seriously then. If any of 
you have this sort of private income he had better go into partner- 
ship in installation work for a vear or two, and then begin his 
business seriously. 

I have only mentioned a few of the difficulties in getting on. Iam 
sorry to say there are many more, which you will find out in good time. 


TEST ON A 800kw. CURTIS TURBINE SET AT CORK. 


The British Thomson-Houston Co. have sent us the following 
partieulars of a series of tests carried out by Mr. C. H. Merz on 
a 500kw. continuous-current Curtis steam turbine set at the Cork 
Electric Tramway and Lighting Co.'s station :— 

The object was to ascertain the steam consumption at varying 
loads, and for this purpose five tests were made at quarter-load, 
half-load, three-quarter load, full load and 25 per cent. overload 
Pp . Each run was of about 13 hours duration, with the 


Log ССС СЕ СЕЕ ЕРЙ оѓ 600kw. Curtis Turbin”. 


Particulars of test. Total units 


| Ammeter | Voltmeter Average load 


Load. Duration. · readings. | readings. in kilowatts. | аа 
] 1 hours 2340 | 549 |i 1285 | 191-75 
4 14 „ 460:7 547 | 2520 | 378-0 
1 là „ | 718˙5 548 3393 ˙7 590-5 
Full | 1j „ | 9225 555 512˙0 768-0 
13 | 54 minutes | 1,244 0 | 495 | 6158. | 554˙2 


Total | Water per Steam | | Speed, 
ieu water | kw.-hour, ос pressure, 5 revs. per 

| pounds. pounds. pounds 6 in. 
196-0 | 4,879 249 988 ' 155 51 | 1835 
3706-0 | 8,400 22:64 286 155 50 | 1,820 
000.60 12,377 20:95 278 153 70 1.822 
764:0 15,755 206 | 269 | 153 104 1,820 
552°0 | 11,930 210 | 26:2 | 151 124 ‚ 1,800 


Inchea of Vacuum. 
E Bs в & 3 5 8 8 
Lb.. of Steam рег Kir, hour. 
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5 of the last test at 25 per cent. overload which occupied MR. MARK RUDDLE’S PRESIDENTIAL ADDRESS TO 


slightly under 1 hour. Great care was taken in each case that 
before the test was commenced all conditions of load, &c., should 
be absolutely steady. 

The weight of condensed steam was measured by a tank and 
weighbridge, which was tested before and after the test and found 
to be accurate. Vacuum gauges were connected to the low-pressure 
chamber of the turbine and to the body of the condenser; these 
gauges were in agreement. 
the vacuum registered in the turbine exhaust chamber was 2in. 
lower than that registered in the condenser, showing that the pi 
connection from the turbine to the condenser was not sufficiently 


large. The barometric pressure throughout the test was 30°16in. | 
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Output in Kiloicatts. 

Fic, 1. —SrgaM CONSUMPTION CURVE. 


Barometer, 30:16 ins. 
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Two: ammeters, a standard voltmeter and a recording wattineter 


were employed for measuring the output of the machine, and the 


figures entered on the log sheet below are the mean figures of all 
readings at each load. Those given are the corrected readings 
after each instrument had been carefully re-calibrated against a 
standard in the Newcastle-upon-Tyne Electric Supply Co.'s test house. 

The tests were started by taking a reading of the wattmeter and 
by commenciny to fill the water tank, and three minutes after the 
start ammeter and voltmeter readings were taken. Six minutes 
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Fig. 2.—Steam Consumption CURVE CORRECTED FOR VACUUM AND 


SuPERHEAT. Barometer, 30:16 inches, Standard vacuum, 28:06 inches. 
Standard superheat, 115°F. 


after the first wattmeter reading a second wattmeter reading was 
taken. and the condensed steam was weighed. Six minutes 
after the first ammeter and voltmeter readings second readings of 
these instruments were taken, and so on. Hence all readings were 
taken every six minutes, the ammeter and voltmeter readings being 
midway between the wattmeter and condensed steam records. 

In the steam consumption curves, Fig. 1 is the curve actually 
obtained, while Fig. 2 is calculated with correction to 28:66 vacuum 
and 115deg. superheat. 


Under conditions of full load, however, , 


| thereb 


| thought about. 


| of which matter is but the sensible expression. 


PLOTTED rkow ActuaL READINGS.. 


THE DUBLIN LOCAL SECTION OF THE INSTI- 
TUTION OF ELECTRICAL ENGINEERS.* 


As it is not usual for your chairman’s address to be followed by a dis- 
cussion, the omission of this feature entails upon him a great responsi- 
bility in the selection of the subject matter upon which he should address 
you. Unfortunately, in the present instance, owing to ill-health and 
pressure of work, I have been unable to prepare an address which, in 
itself, would prove sufficiently interesting to entitle me to take advantage 
of this custom. I hope, therefore, that in the remarks which follow you 
will find ample material for your criticism, as in view of the rapid increase 
in our membership I propose to deal briefly with the method of training 


‘| necessary for entrance into the profession we represent. 


The right of electrical engineering to be termed a profession has some- 


| times been questioned by men who considered that manufacturers were 


too freely admitted into the ranks of the Institution, and that it had 
n reduced to the rank of a mere trade union, but I think it is 
now admitted that we hold a clear title to rank as a profession, since our 
development has been mainly due to the efforts of a long line of experi- 


| menters and philosophers. Science, as Huxley says, is organised common- 
| sense, and the groundwork of our claim to be a profession is the necessity 


for the exercise of all our past experience in the treatment of each pro- 
blem as it arises—that is to say, for the application of those general 
principles unconsciously derived from all one has seen, or read, or 
The laboratory experiment of to-day is utilised in prac- 
tical engineering to-morrow, and there is no other branch of engineering 
which so lends itself to exact mathematical treatment and demonstration. 
We have reason to be proud of the progress our profession—the youngest 
of the engineering sciences and arts—has made during the 25 years of its 
existence upon any appreciable scale. A century ago electricity seemed 
but a scientific toy; it is now thought by many to constitute the reality 
The latest evolution of 
scientific research places the atomic theory in the background of ancient 
history, and the atom ix now regarded as only the relatively vast theatre 
in which minute monade perform their orderly evolutions, the monads 
themselves being considered to be units of electricity operating by their 
interaction with the ether in which they are bathed. it this theory be 
true, it is small wonder that electrical scionoe has of late years made such 
giant strides ata rato unparalleled in the history of the world. 

А municipal engineer is often looked upon as an encyelopodia of infor- 
mation as well as & universal provider of employment, and parents 
frequently consult me as to the easiest way in which their sons can 
become trained electrical engineers, with, needless to say, a corresrond- 
ingly satisfactory salary, and in the majority of instances, leave me with 
a feeling in their minds that I am unduly magnifying the amount of study 
and training necessary before the first step can be taken upon the ladder 
of remunerative practical work. One frequently hears the remark made, 
“Oh! So-and.so is a born engineer. To a certain extent this is, of 
course, true, but in the ordinary meaning of the term, as implying that 
the person in question had no difficulty in acquiring his engineering 
knowledge, I venture to think that these *' born engineers" exist only in 
imagination. Man carries with him the physical texture of his ancestry 
as well as the inherited intellect bound up with it, but this extends no 
further in the making of an engineer than giving the possession of & 
quick comprehension, a retentive memory, and a power of grasping 
problems, All else in modern engineering has to be acquired by a more 
or less tedious process of strenuous education. 

I shall not attempt to place before you to-night any cut-and-dried 
scheme or syllabus embracing the whole art of training an electrical 
engineer, for that at present seems to be a matter with regard to which 
the most diverse opinions are held by the leading experts in technical 
education. All of you will, no doubt, have in your minds the very 
exhaustive Paper presented by Dr. Walmsley to the meeting of the Insti- 
tution in London on February 11th of this vear.t and the prolonged dis- 
cussion which ensued thereon, and it ів a serious matter to find that even 
now no one settled plan seems t» meet with general approbation. This 
is greatly to be regretted, for upon the system of technical education to 
be pursued in the near future rests largely the position which will con- 
tinue to be held by the Empire in the commercial markets of the world. 
Notwithstanding our backwardness in this matter in comparison with 
many parts of the Continent, we have hitherto managed to hold our own, 
being largely assisted by the natural resourcesjof the country, but compe- 
tition is becoming more keenly felt every year, and we cannot afford to 
drift along in the same old careless way. The task of keeping the training 
of students for the profession of electrical engineering abreast of current 

ractice seems almost hopeless in the face of the present rapidly increas- 
Ing rate of development, and this leads to the important question whether 
it is advisable for the various colleges and technical schools to confine 
themselves to the teaching of the scientific principles which underlie 
engineering in general and the electrical branch in particular, or whether 
they should supplement that course by practical information upon the 
construction and operation of the various types of machines themselves, 
which would, of necessity, require that the equipment should be kept up 
to date by the newest and most efficient types of actual plant. In the 
British Isles we have not had the privilege of suffering from over-la vish 
equipment of our training institutes; on the contrary, for want of the 
necessary funds it has been cut down to the lowest point, ard t ained 
students do not appear to be thoroughly equipped for entra ice to tha, 
profession. И ие 

* Delivered Nov. 10. Abstract. 
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One predominant fact appears certain—namely, that one course of 
general training is necessary for those men who have the ability and 
funds for qualification into the higher branches of the profession, and 
that an entirely different training is required for those who, under ordin- 
ary circumstances, will have to commence their routine work of the many 
applications of electrical engineering. By the higher branches I mean 
men who intend to devote themselves more particularly to original 
research and to the theoretical development of the scientific side of the 
profession, but this section is outside the scope of my present remarks. I 
feel more concern for what I may be excused for terming the rank and 
file of the profession, each one of whom, nevertheless, carries a marshal’s 
baton in his knapsack, if he has been properly trained and qualified to 
seize the opportunity when it occurs. The question seems to hinge largely 
upon the syllabus of the primary and secondary education received up to 
the age of 16. Whatever the course of training to be pursued after this 
age, full . cannot be taken of it if the secondary education has 
not been directed with a definite idea of the engineering object in the 
future, for inadequate preparation means that much valuable time must 
be lost in preparatory work after leaving school. 

Much, however, depends upon the student himself. If he has an 
innate love of the science and art of electrical engineering, and of learn- 
ing for the sake of finding out hidden things; if he has the earnest 
desire to attain to as near the front rank as his capabilities will permit, 
and has the physical and mental constitution to stand the strain of 
burning the candle at both ends, so to speak, he will, with average good 
fortune, attain his end more surely than many others who start under 
more, apparently, favourable auspices, for, having the self-stimulus of an 
insatiable knowledge-hunger, he is in closer sympathy with his teachers, 
and does not wait to be spurred on in his work. And this is the true 
spirit which should animate those seeking to enter our profession. Its 
devotees must give more than lip-service—answering of examination 
questions and obtaining passes and certificates—for, as you know, these 
alone are no test of & man’s fitness, and, in fact, are often the cause of 
much wasted time by giving & premium to those who best develop a 
pao facility of answering set questions rather than probing the 

epth of the information they have assimilated. In saying this I must not 
be taken as considering these examinations entirely useless, for they 
undoubtedly do serve a useful purpose in separating the earnest student 
from the merely brilliant one. The failures in formal examinations often 
provide the most reliable raw material to be worked up afterwards, as 
only those who have grit in them continue to persevere as usual in spite 
of their failure to pass, and this determination to persevere statids to 
them in their after career, for it must never be forgotten by those who would 
be successful that they must be students all their lives. There is no such 
thing as finality in the knowledge of electrical engineering—a week now is 
more pregnant with discovery than 100 years was formerly, and those 
who desire to keep in the front ranks must keep pace with the times in 
their special spheres of work. | 

A serious danger is now developing owing to the great inrush of young 
men intoanything electrical in name; many of them seem satisfied to acquire 
just enough technical knowledge to secure a posé. Once secured, they 
settle down and perform their routine duties more or less thoroughly, 
and gradually drift out of keeping their training up to date. Football. 
cricket, cycling, and often matrimony, or the preliminary stages of it, 
claim their leisure hours entirely, and even when on duty occupy such idle 
moments as occur between the intervals of actual work in the perusal of 
sporting or sensational literature rather than in anything bearing on their 
professional work. Time goes on, and opportunities occur for promotion 
or for entering fresh fields of work, and they find they stand no chance 
against competitors of more modern training from not having kept their 
knowledge up to date. It is not enough to have sufficient knowledge for 
present needs: one must look ahead, and be prepared for developments. 

I have hitherto dealt principally with the technical side of a student's 
training, but before a student can expect to secure a position of any 
importance he has yet to acquire the commercial or business side of his 
education. No technical training institute can teach a student how to 
handle workmen, or how to turn out finished plant from a workshop 
at commercially remunerative prices, nor would it be reasonable 
to expect it to do so, for such knowledge can only be gained in the 
hard school of practical experience, and learnt little by little as oppor- 
tunity offers. And yet such is the ultimate object of all profession 
training in the majority of cases, for the most perfectly and scien- 
tifically designed scheme is quite valueless unless it can be made a 
commercially financial success. Students should therefore take every 
opportunity of seeing works in practical progress; they feel utterly at sea 
with regard to much that goes on, but to an observant mind there are many 
object lessons to be learnt and hints obtained which will be of much service 
in after life. I have often been struck with the apathy displayed by the 
majority of students when given the opportunity of visiting works in pro- 
cess of erection, or in actual everyday running ; they ask no questions and 
apparently look upon the whole thing às a bore, or an opportunity of escap- 
ing a regular class lesson at best, instead of regarding it as a unique chance 
of seeing practical engineering works and life into which they may hope 
one day to enter. It is most depressing to those who have to show them 
round and desire to make the visit interesting and instructive to those 
who may be their colleagues or successors at some future time to find that 
во little interest is taken in what is going on, and they feel quite relieved 
and grateful when one of their visitors asks the most trivial question 
upon any point. Ask questions about everything is my advice to students ; 
never mind whether they may appear foolish or trivial, give evidence in 
some way that you appreciate your opportunity, and you will gain many 
valuable hints for your future work, and render the task of your instructors 
a little easier. 

I think I have detained you long enough upon this cubject for to-night, 
and I would now вау a few words upon the work of our local centre. The 
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standard of Papers read before you has been well maintained during the 
past session, and, in fact, one or two have seemed almost too high class 
for a large number of the members, though not for the credit of our 
centre. I judge of this by the very limited amount of discussion which 
ensued thereon, and, with all due deference to my hearers, I cannot but 
feel it somewhat of a reproach that во few members can be got to join in 
the discussions, even upon subjects with which most of you are familiar in 
your everday business. This should not be. It is not quite fair to expect 
the same men to speak upon every occasion, and it does not tend to elicit 
the most profitable discussion upon the particular subject. This, I venture 
to say, is a great loss to all of us, and takes away largely from the main 
object of our meetings, which should be the advancement of our mutual 
knowledge, and, therefore, the interests of the profession at large. I would, 
therefore, appeal to our hitherto silent brethren to help us in the future; 
it is not necessary to make a long speech, a few words of practical experi- 
ence straight to the point are worth infinitely more than a long dissertation 
couched in ornate phraseology but adding little or nothing to our informa- 
tion. Everyone should endeavour to contribute his mite to the discussion ; 
it may not be easy at first to unpractised speakers, but it will improve with 
practice, and it is most valuable training for students. A more general 
discussion would enable us to invite shorter Papers from members, and 
this in turn would remove much of the present difficulty in getting 
members to contribute Papers. In most instances a Paper taking 15 to 
20 minutes to read would furnish ample material for 14 hours’ discussion, 
and would not be such a tax upon. the contributor as a more elaborate 
Paper lasting an hour or more. 

Our honorary secretary informs me that there is such a scarcity of 
Papers in view that he may have to fall back upon a visit to the Cor- 
poration electricity works to fill up a gap in the meetings. I need hardly 
say that the Lighting committee will be ready to facilitate such a visit, 
as the chairman has always taken a keen interest in the work of our 
centre, but I hope it will not be necessary to take up one of our few 
regular meetings in this way, as, if the members desire, it can be 
arranged instead for some Saturday afternoon, when the generating station 
could be inspected under more favourable conditions. 

In conclusion, gentlemen, I have to thank you for your attendance 
here to-night, and to express the hope that at the close of the present 
session our proceedings will show that we have made substantial progress 
in advancing the interests of the profession to which we have the honour to 
belong and of the Institution which officially represents it. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


At the first meeting of the Iastitution of Electrical Engineers of the 
1904-5 session, held on Thursday last week, November 10th, Mr. R. K. 
Gray, the retiring president, who was in the chair, distributed the pre- 
miums awarded by the Council for the past session. The names of the 
successful authors of Papers, &c., were given in our issue for June 10th 
last. Mr.Gray then vacated the chair in favour of Mr. Alexander Siemens. 

Sir WILLIAM PREECE, F. R. S., K. C. B., in proposing a vote of thanks 
to the retiring president, said that he did not know whether his accidental 
appearance that evening was due to the magnetic influence of the name 
Gray or поё; but this he could say, that after an acquaintance of quite 
30 years or more, he found Robert Gray the same Robert Gray whom he 
knew when a boy. He had known him perform many duties of the 
greatest responsibility, and he had always gone through them with the 
same genial expression on his face. Не could not speak of Mr. Gray’s 
duties in the chair, because an unfortunate illness had kept him away 
from the Institution for many months, but in the possession of tact in 
dealing with matters he knew of no one who could surpass him. One 
thing he could speak of in connection with his term of his office, and that 
was his munificence. Although a Scotsman, no one held money in such 
gmall regard as their past president. Also in connection with the little 
army that Mr. Gray had piloted to America this year, there was the most 
unanimous opinion from everybody who had returned from St. Louis 
that the dignity of the Institution could not have been better upheld than 
it had been. Не therefore proposed That the best thanks of the Insti- 
tution of Electrical Engineers be given to Mr. Robert Kaye Gray for 
the very complete manner in which he has filled the office of President 
during the 20 months 1903-4, and for the indefatigable personal attention 
that he has given to the duties of the office." 

Prof. BILVANUS P. THOMPSON, F.R.S., who seconded the vote of 
thanks, said he felt perfectly sure that every member of the Institution 
would agree with the words of Sir William Preece. Mr. Gray's had been 
an unusually long presidency, beginning a little before the ordinary time 
in order that he might preside during the visit to England of the Inter- 
national Meeting of Telegraph Engineers in June more than a year ago. 
Everyone would remember how splendidly the Institution, in the person 
of Mr. Gray, received the delegates, and gave them that concert in the 
Albert Hall, the expenses of which none of them would ever know, but 
which they knew could have fallen not very lightly upon the shoulders of 
their late president. Mr. Gray also served as their figurehead during 
the trip to Northern Italy and everyone who took part in that tour must 
have recognised howadmirably fitted he was to represent, by his dignity, cour- 
tesy and amiability, all that was best in an English gentleman. Further, 
he did not know what they would have done, when death suddenly took 
away their late lamented secretary, Mr. McMillan, if it had not been for 
their president, who, busy man though he was, devoted himself almost 
night and day to the business of the Institution. His devotion in that 
emergency could never be exaggerated, and finally they had Mr. Gray 
piloting а party around the American States in the way Sir William 
Preece had described, Mr. Gray’s presidency had been an unusually 
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tial of the outer cylinder was immaterial. On applying 
some 50 or 100 volts the amount of electricity deposited 
on the inner wire by an oxplosion was from one-fifth to 
2 micro-counlombs. The wide variations in the amount are 
attributed by the authors to the amount of unexploded gases 
being from 5 to 10 per cent. of the gas originally present, 
The chief interest of the results lies in their bearing on the 
question whether the production of molecules of water vapour 
from atoms of hydrogen and oxygen is accompanied by the 
formation of ions to a comparable extent. The authors, 
therefore, calculate the ratio of ions formed to atoms combined, 
and find that there are some 10 million molecules of water 
vapour formed for every pair of ions produced, and that, too, 
when nearly 10 per cent. of the mixture is air. The authors 
think it highly probable that the electrical effect is not a direct 
result of chemical action, but that it is u secondary effect due 
to the enormous amount of heat sct free by chemical union. 
(HasELrooT and Kirxsy, Philosophical Maga:ine, October, 1904.] 


long one, marked by à number of unique events, and they wovld cherish 
for ever in their hearts the year of office when Robert Kaye Gray was 
president of the Institution. 

Mr. ALEXANDER SIEMENS, in putting the vote of thanks to the 
meeting, which was carried most enthusiastically, said he regretted, as 
Mr. Gray's immediate successor, the example he had set ; for it would be 
hopeless to follow it. 

Mr. R. K. GRAY, in returning thanks for the vote, said that all that 
had been accomplished could not have been done but for the help of a 
very willing council and of every one of the permanent officers of the 
Institution. 

Mr. ALEXANDER SIEMENS then delivered his Presidential Address, 
which was given in full in our last issue. 

A vote of thanks pro by Lieut - Col. CROMPTON, and seconded 
by Mr. J. E. KINGSBURY, was carried unanimously. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER b’ALBE. | 


New Phase Meter.—H. T. Simon describes a new phase meter, 
and applies it to the transmission of the indications of the 
compass to a distance, a transmission which has an important 
application to the navigation of iron vessels. The phasemeter 
i3 based upon the well-known optical principle that two ciren- 
larly polarised vector fields of the same amplitude but opposite 
direction, when superimposed, combine to form a linearly- 
polarised vector field whose azimuth only depends upon the 
phase difference of the rotating fields. If two magnetic rotatinz 
fields aro thus superimposed, а mag- 
netic alternating fiekl is obtained 


New Transformation Products of Radtum.—-E. Rutherford has 
discovered two further products of tho transformation of 
radium, which he identifies with Hoffmann’s radio-lead and 
Mime. Curie's polonium respectively. These products, called 
by the author radium-D and radium- E, are products of tho 
slow decomposition of the active deposits left on metals exposed 
to radium emanation. The author gives the following table 
of the various products of the decomposition of radium, T being 
the time required by each body to bo half transformeil into 
the next. 


which is steady in direction for any | Radium . .. about 1,000 years. | Radium-C ........ . . 28 minutes. 
given phase difference, but rotates | Emanation 4 days. Radium-D . . . . about 40 years. 
through an angle equal to half the | Radium... З minutes. | Radium-E . . . . about 1 year. 
differenco when the phase is altered. | Radium-B........ „F | 
NY, A Braun cathode tube may bo used | Of all those bodies the first throe and the last emit a-rays only. 
^N 


for demonstrating the principle, but Radium. B emits no rays, radium-C emits a, B and y-rays, 

the author prefers some arrangement and radium-D omits B-raya only. Radium-D and radium-E 

like that shown in the diagram, must be present in pitchblendo in amounts proportional to the 

where a small mirror is attached | quantity of radium present, and should bo capable of separa- 

normally to the end of a thin stool tion from the mineral by suitable chemical methods. The 
rod whose period of vibration is in | author predicts their properties as follows: The B.- rays activity 

unison with the alternator, On | of radium-D should decay to about half value in 40 years. In 

board ship, the author proposes the | Consequence of the change of D into E, the latter of which gives 
following arrangement for the trans- | Out a-rays, the a-ray activity will increase for a few yeara, 

mission of the direction of the earth’s | bass through a maximum, and then decrease with the time and 
horizontal magnetic force ; in other | fall to half value in about 40 years. Since the rate of change 

words, the compass reading. Two of D is about 25 times as fast as radium itsolf, the activity on 

coupled polyphase generators have | separation, measured by the number of electrons expelled per 

their axes normal to each other. | second, should be 25 times as great as from an equal weight of 

The earth’s ficell is used for exciting one of them—i.e., the radium. The a-ray activity produced in it should at any time 

latter is a polyphase carth inductor. The other is excited be capable of separation by adding & bismuth plate to a solu- 
independently: ‘The field of one generator is, therefore, fixed | tion of the substance. Radium-E, on the other hand, should 

with respect to the vessel, that of the other is fixed in space. | emit only a-rays, and its activity should fall to half valuo in: 
If both armatures are coupled, the position of the voasel with | about one year. The gubstanco, when freshly prepared, weight 

regard to the magnetic meridian determines the phase difference | for M Tus should emit about 1,000 times as many a-particles 

of the two rotating fields, and that phase differences can be | 8% freshly prepared radium. Tho author shows that both 

indicated on the bridge or in any part of the vessel where a | Marckwald’s radio-tellurium and Madame Curies polonium 

compass cannot bo placed. The main idea recalls the proposal resemble radium-E in all their chemical and radio active pro- 

of Weber to use the earth inductor for this purpose, but that | Perties. The author is engaged in an attempt to separate 

proposal seems to have met with prohibitive practical difficulties, | radium-D from pitchblende by a simp'e method. 

[8. T. Simon, Physikalische Zeitschrift, October 20, 1904.] [E. RuTHERFORD, Philosophical Magazine, November, 1904.] 


Spark Potentials in Air. -B. Walter compares his formula 


Electrical Effects of Explosion.—1f si i | 
fecta af Explosi an explosivo mixture of for the discharge potential over a distanco, d, 


oxygen and hydrogen is introduced between two cylinders, the 


inner one of which is a thick wire, and a difference of potential | . | Veut ld 
is established between the wire and tho outer cylinder, a flow with that given by Baur, | 
of electricity to the wire is observed. This effect, discovered V= V., 


by C. E. Haselfoot and Rev. P. J. Kirkby, has been further 
studied by them. The explosive mixture was passed through 
a drying bottle into an exploding tube provided with induc- 
tion-coil terminals; this was connected to an aluminium 
tube through which a thick wire was drawn, one end of 
which was connected with a quadrant olectrometer and a 
microfarad condenser. When no explosien-occurred the heat- 
ing of the wire alone produced no electrica The 
pressure of the mixed gases before explosion ranged fro 
(4mm. to 103mm. It was found that the sign of the poten- 


much to the advantage of the former, as agreeing much better 
with observations. But the first formula only applies to dis- 
tances greater than 5em. The author draws the interesting 
conclusion from his formula that whatever the length of the 
spark-gap, the current at the moment the spark is formed is 
always the same. In other words, the genesis of a spark 
requires what the author terms a constant minimum ionisation 
current, the latter being a link between a conduction current 
nd a displacement current, 
T LB. Warrer, Elektrotechnische Zeitschrift, No. 40, 1904.] 
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THE ELECTRICAL MANUFACTURE OF IRON 
AND STEEL. 


Whether it is practicable to prepare iron from its ores by 
electrical methods has been debated for a good many years. 
There have been frequent and intelligent attempts to smelt 
oxide of iron in electrical furnaces, and to obiain from it 
ordinary pig iron. Sanguine inventors foresaw and predicted 
the abolition of the blast furnace, and dreamed of a time when 
a very black industry would be transferred to a region where 
the only coal used is Houille blanche.” Gradually а saner 
sense prevailed, and it began to be understood that electrical 
methods of heating afforded no royal road, but are controlled 
by the most commonplace considerations of physics, chemistry 
and commerce. Naturally, those countries which are relatively 
poor in coal, rich in water power, and possessed of a moderate 
abundance of iron ore, were the first to make a practical step 
towards the displacement of the blast furnace. It happens, 
however, that the blast furnace is a fairly efficient thermal 
contrivance, and has the great advantage of some two or three 
hundred years’ experience at its back. The displacement 
looked for by the too eager did not occur, and its occurrence 


continues to be improbable. 


But though the general substitution of electrical methods 
for the more usual process of smelting is remote and elusive, 
a particular direction of advance has been realised. The 


“possibility of treating iron ores electrically in regions where 


the ore and the power alone are abundant, is generally recog- 
nised; if the country having these advantages, and the 


‘complementary drawbaek of dear fuel, happens to rejoice in 


a good stiff tariff, there is, at least, a case for inquiry. It 
ceems that this aspect of the question presented itself to the 
Canadian Government, which, desiring to foster the iron and 
steel industry within its borders, appointed a Commission with 
power to rove. As Canada at present produces no iron worth 
mentioning, the Government did well in obtaining a European 
expert. ‘The titular head of the Commission, Mr. HAANEL, 

was directed to engage the services of an iron and steel 
specialist, and he very properly obtained the co- operation of 
Mr. HanBoRD. These two, with Mr. C. E. BROWN acting as 


=. electrician, constituted an excellent corpus, and in the pursuit 


of their duties visited the principal works in Europe where 
steel is manufactured electrically. The Commission con- 
ducted their inquiries at Gysinge and Kortfors in Sweden, at 
La Praz and Livet in France, and at Turin in Italy. They 
investigated the processes of KJELLIN, HEROULT, STASSANO and 
KELLER. In every case where such a proceeding was pos- 
sible, they saw metal prepared, determined the output and 
expenditure of powcr, and ascertained the quality of the 
product. They succeeded in acquiring drawings and pho- 
tographs illustrating the furnaces in use, anl from the 
data, procured with no little labour, they have prepared a 
very notable report. This report has only within the last few 
days been permitted to become public. Its matter is of во 
solid an interest that we make no apology for presenting its 
pith to our readers and apprising them of such conclusious as 
may fairly be drawn from it. 

Necessarily and rightly the report as a whole is descriptive. 
It is unique in presenting in one cover and without parti pris 
an account of processes which have been described hitherto 
chiefly by those interested or ignorant. Its statements are 
supported by experimental results original with the Com- 
mission. Thus, on this ground alone, it is a document of the 
highest value. Bat embedded in the description are crystals 
of opinion ; these, as is natural, emanate in most part from the 
steel expert, Mr. HAnnonp. The Commission appears, with 
great sense and propriety, to have adopted his conclusions. 
Probably thoso of our readera who have followed this great 
question can predict with fair accuracy the nature of these 
conclusions. Put very briefly, the official opinion of the Com- 
mission is that pig iron can be produced from iron ore, and 
steel of all grades can ba mado from pig, scrap and ore in the 
electric furnace with as much ease and certainty as can be 
secured by the customary methods: that the production of 
pig iron is not to be thought of in a place where fuel is cheap, 
but may be practicable in a country like Canada, it being under- 
stood that this view is to be considered probable rather than 
established : that the manufacture of high-grade metal of the 
class of crucible steel can be conducted with economy in several 
forms of electric furnace; this product is excellent and the 
preparation far cheaper than in the old pot process. It is 
sagaciously suggested that special alloys, tungsten steel and 
the like, may well be made in furnaces which from their nature 
cannot adversely influence the quality of the metal thoy yield. 

To the specialist all these propositions present that claim for 
consideration which is the right of old friends. He receives 
them, he believes in them; the absonce of the unexpected 
appeals to his kindly conservative instincts. But the electrical 
and metallurgical world is not made up of specialists in this 
field and it is fitting that the truth concerning iron smelting 
and steel manufacture by electrical methods should be published 
with authority. The labours of the Commission have made 
this possible, and the work stands a monument of legitimate 
Government activity, directed with intelligence and achieving 
its goal. | E T E 


REVIEWS. 


(Copies of the andermentioned works can be had from Ths Hlectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


Handbook in Cable Break Localisation. By Epwarp Ravuowp 
Barker, M.I.E.E. (Alabaster, Gatehouse & Co.) 28. 

It is intended that this handbook should be used with 
Mr. Raymond Barker’s Calculator Board, the uses of which 
it explains, whilst а summary of break localisation tests 
reduced to a uniform nomenclature is appended. The con- 
densation of the data required by the cable-ship electrician, 
in the form of curves, is the object fulfilled by the Calculator 


18i. 


Board, on which are collected upwards of 20 curves, embody- 
ing break localisation formule and others relating to sub- 
marine cable work. The derivation of the desired value from 
any curve is rapidly and accurately obtained by the mechanical 
movement of a pu of cursors, conversely intended to servo 
for the graphical plotting of results on a celluloid working 
shect. Both this conspectus of data and its explanation in tbe 
manual have been claborated with great care, and form a 
valuable aid to the cable ship electrician, who, we think, will 


find that the trouble taken to familiarise himself with tho 
working of the Calculator Board is amply repaid. 


The only 
drawback to the utility of such a system is the confusion which 


is liable to спепе when the number of co-ordinated curves 


exceeds a certain limit. On the other hand, if they are dis- 
tributed over several sheets one loses the advantago of having 
all the curves in instant readiness for use, which the Calculator 
Board confers. 

The late Walter J. Murphy, whose loss was so widely 
lamented by his confréres in the cable world, amongst his 
many contributions to the simplification of localisation work, 
showed that tho two-current break methods can be thrown 
into u general form which comprises both the Mance and 
reversals tests, which ought, accordingly, to be capable of 
inclusion in Mr. Barker's collection of curves. 

It might almost be thought that the subject of cable-break 
tests had been over-elaborated by the numerous careful 
researches which have been made in it. When, however, 
heavy conductora are under test, in which an error of 2 or 
3 ohms in tho resistance allowed for the exposure is equivalent 
to a naut of the line, cable electricians value tho reliability 
ensured by applying several methods to check one another; dad 
in order to avail themselves of this they require the best obtain- 
able combination of rapidity with accuracy. Mr. Raymond 
Barker's system appears to be decidedly a step in this direc- 
tion, besides being equally applicable to a great variety of 
other engineering computations. 


The Electric Tramcar Handbook. By W. A. Aonew. 
Н. Alabaster, Gatehouse & Oo.) 1904. 23. 6d. net. 

Wo have tested this modest-looking volume by carrying it 
about as a pocket-book for several days and referring to it 
from time to tine as questions have occurred to us to which 
it ought to have answers. The test has given good results, 
and we can recommend the book as à handy remembrancer on 
the electric equipment of tramcars. The descriptions and 
diagrams of controllers and their connections is especially full 
and up-to-date, but that on p. 47 would be more convenient if 
the block were turned the right way upto agree with the titling. 

Whether the book will appeal to the average motorman is 
another question. The motorman would be greatly the better 
for reading and understanding it, but the majority would pro- 
bably find it too condensed. That is hardly the author's fault, 
and whatever may bo said about explanations, the instructions 
what to do are generally very correct, clearly expressed and 
to the point. The book might, in fact, be comfortably split 
into two parts—one of instructions to motormen for the work- 
ing of their cars, and the other a remembrancer for motor 
inspectors and shed foremen. 

We notice one exception to the usual clearness of expression. 
On p. 90 the motorman is told: ** If the power has been off 
for some time, and a considerable number of cars have to start, 
do not pass the half-speed notch for a few minutes, so as to 
give the power atation a chance to take up the load, and each 
car should he allowed to get into motion before the others put 
on power.” Now we want to know which car is to start first. 


Lois Fondamentales de L'Blectrochimie. Par P. Тн. Mor IR, Pro- 
fesseur à l'Université de Nancy. (Paris: Gauthier-Villars.) 

This is опе of the volumes of the series of “ Encyclopédie 
Scientifique des Aide Mémoire," and consists of 181 pages. The 
book commences with a description of first and second-class 
conductors, and at once plunges into a definition of Ohm's law. 
On the next few pages one is introduced to the theory of ions 
and their classification, and the reader is shown that dilute 
sulphuric contains three ions, while the strong acid is only 
dissociated into two ions. Then follows the mechanism of 
electrolysis with the usual experimental proofs of the velocities 
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of the ions; this part of the book is clearly written and well 
up-to-date. i 

On p. 142 the theory of electrolysis is expanded, and the 
author discusses the importance of the E.M.F in the separa- 
tion of metals from mixed solutions. Chapter V. is chiefly 
devoted to a discussion of the scat of energy in the electro- 
lytic cell, the transformation of chemical into electrical energy 
being carefully explained. 

From beginning to end this little book is devoted to the 
theoretical side of electro-chemistry, and almost entirely to the 
physico-mathematical part of the subject. In some respects it 
reminds one of the very useful book by Le Blanc, which was 
the first of its kind and, we may add, the best. As a matter of 
fact, one is becoming a little tired of the books on mathematico- 
physico-electrochemistry, which are now being turned out in 
such profusion. They are all of them based on Le Blanc’s 
book, and, as has already been stated, they are none of 
them better and very few of them as good. We are rather 
afraid that so many books ef this kind being published may 
rather obscure the extremely important bearings of the science 
of electrochemistry to industry. The average reader is apt to 
find them rather dull, and to say that electrochemistry seems 
to be nothing more than symbols and mathematical formule 
woven round a superstructure of ions." 


ee . 


USE OF ELECTRICITY IN FACTORIES AND 
WORKSHOPS. 


We have received from a correspondent the following sug- 
gested amendments to the draft regulations for the use of 
electricity in factories issued by the Home Office and published 
in The Electrician of Oct. 21, p. 18 :— 


Clause 1.—The totally enclosing of wires in strong metal casings is 
objected to on the grounds оѓ: Inaccessibility of conductors; difficulty in 
maintaining satisfactory insulation resistance between conductors and 
earth in totally enclosed metal tubing, owing to the condensation of 
moisture in such tubing; difficulty of inspecting the condition of con- 
ductors when in service; difficulty of localisation of faults and the 
калг of same due to the inaccessibility of conductors ; increased 

rst cost. | | p 

Cables supported on insulators spaced a suitable distance apart are 
readily accessible, and enable the insulation resistance to be maintained 
at its maximum value. 16 is therefore suggested that Clause 1 be 
amended as follows :— 

All wires in connection with the supply shall be so arranged that 

there shall be a minimum danger from shock or fire. Where readily 
accessible the wires shall be completely enclosed in strong metal or other 
approved casing." 
.. Clause 2. —Where suitably designed automatic circuit-breakers are used 
it is unnecessary to use switches in series with them, as an automatic 
circuit-breaker is equally reliable as a switch, and in general is better 
adapted to open a circuit under emergency conditions. The addition of 
a switch, in the circumstances, increases the first cost of the installation 
without increasing the safety of the arrangement. It is therefore 
suggested that this clause be amended as follows :— 

All mains and branch circuits should be protected by switches and 
fuses, or by automatic circuit-breakers. Where circuit-breakers are used 
on one pole only they shall be fitted either with a free handle device, or 
équivalent, to prevent the possibility of a circuit-breaker being held in 
оп a short circuit.” 


Clause 3.— (From the word provided” in the fifth line to the end) 
involves the Provision of a separate switch for single arc lamps, even 
when connected in series, and prevents the contro! of such lamps in groups 
when the pressure exceeds 250 volts from earth. Now, various manu- 
facturers are already supplied, and more will undoubtedly be supplied in 
the near future from systems of power supply, which also furnish power 
for traction purposes at 500 volts, and on which systems the negative 
pole will consequently be earthed. In the case of groups of arc lamps or 
other similar devices in series between the conductors there will be 
500 volts pressure from earth. It is suggested that the extra cost and 
complication of a separate switch to each lamp, owing to the grouping of 
ара connected across & 500 volt circuit, besides the extra cost involved 
in the wiring, is unn . It is therefore recommended that this 
clause be amended from the word “ provided ” in the fifth line to the 
end, as follows: 

That where arc lamps are connected in series across condustors on а 
circuit, the pressure of which cannot exceed 650 volts from earth, it shall 
be sufficient if one double-pole switch, conveniently placed, be provided 
for each such series of arc lamps." 

Clause 5.—As regards the words All metal holders for Incandescent 
Lamps,” it is suggested that this clause would increase the cost of the 
installation of electric lighting in factories in many cases to a prohibitive 
extent, and would entirely prohibit the use of plain pendant fittings in 


positions for which they are eminently suited. The provision of earth 
wires for the metal parts of all such fittings, even if practicable, would 
be a very serious item. Further, in the event of the lighting being con- 
nected to a three-wire system with a grounded neutral and an earth 
occurring on to the metal work of the fitting, the full potential between 
the outers of the three-wire system would exist between the fitting and 
earth. The following amendment is therefore suggested :— 

Omission of the words ** All metal-holders for incandescent lamps," 
so that the amended clause will then read: “ The frames of all motors 
and metal casings of all wires, switches, and fuses, and cut-outs, shall be 
efficiently connected to earth.“ 

Clause 6.—While this apparently refers to apparatus under the control 
of public supply authorities, is it intended in Clause 6, paragraph (a) 
that the provision of a fuse in the neutral is prohibited only in so far as 
the service lines are concerned, and that fuses may be used on both poles 
of branch distribution circuits, one pole of which is connected to the 
neutral service lines ? This applies particularly to lighting installations 
which are supplied from one outer and the neutral, of a three-wire 
system. 


PERMANENT WAY FOR TRAMWAYS.* 
BY CHAS. T. TAYLOR, 


An essential feature of a well-equipped tramway or light railway 
is a good track. It is, therefore, advisable that every possible means 
should be adopted (consistent with reasonable expense) to ensure 
that the permanent way shall be perfect both in design and con- 
struction, for in addition to the first cost, which is about £6,000 per 
mile of single track of 4ft. 8}in. gauge (which is approximately one- 
third of the total outlay), its proportion of life is far lower than any 
other portion of the traction plant. This may be taken anywhere 
from 10 to 14 years (all depending on the service’, which, if we 
accept a generous average of 19 years," means that every усаг the 
sum of £500 per mile of single track 1nust be earned over and abovo 
the fixed charges for maintenance and sinking fund. It will be 
seen, therefore, that every year added to the life of the track means 
& very considerable saving in capital outlay. 


Кто. 1. | 


Experience of the last 14 or 15 years has shown that the rail 
section should be one that will provide maximum vertical and 
lateral stiffness, that the profile of the head should be one that will 
not interfere with the general traffic, and that its total width should 
be as narrow as possible. While a wide and deep groove allows a 
thicker and, therefore, stronger wheel flange, and is desirable at 
curves, as it allows free passage of the wheel flange without exces- 
sive friction, it has the disadvantage that it also allows more dirt, grit 
and larger stones to enter, as well as having a far greater reservoir 
capacity for surface water, which will be splashed by the passing car 
into the bearings and resistances. As the width and depth are 
practically controlled by the wheel flange, and as it is hardly safe to 
use a less than jin. flange, in the writer's opinion, the width of 
groove best suited to the climatic conditions of this country is Ці. 
This allows the use of a wheel flange jin. thick on straight work 
and curves with a greater radius than 75ft., and also reduces the 
capacity for grit, &c. On curves of less than 75ft. it is advisable to 
use rails having a wider groove, so as to reduce the friction and 
flange wear. The rail lip should be strong enough to support vehi- 
cular traffic, and should, on straight work, be lower than the tread, 
which naturally wears away much faster. It has become nearly 
general practice to increase both the height and strength of the lip 
on curves, as there is a greater tendency for the wheels to ride and, 
consequently, increased friction and wear from the wheel flanges. 
This is particularly noticeable where single truck cars are employed, 
and why it is во will be clearly seen by reference to Fig. 1. This 
shows the position a four-wheel rigid base truck assuines in traversing 
acurve. The portion of the flange in contact with the rail is shown 
in black, the arrow indicating the direction. It will be seen that 
the truck is guided almost entirely by the inner front wheel, which 
is all the time trying to climb the lip, and that the flange of its mate 
is in contact only where the gauge of track and truck permit. It 
has been definitely proved that were the rear wheels not retained by 
the flanges they would follow the forward pair in the manner shown 
in Fig. 2—viz., with the rear axle on & radial line. Thus with a 


* Abstract of a Paper read before the Rugby Engineering Society. 
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6ft. wheel base on a 35ft. curve the distance of the rear wheels from 
the gauge line would be about 7in., and on a 100ft. curve 23in. It 
is apparent, therefore, that the duty imposed on the rear wheel 
flanges is simply to keep that portion of the truck а few inches out 
of its normal position, thereby necessitating an increase in the 
height of lip to prevent derailment. Naturally this tendency of the 
wheels to climb produces greater friction and wear, thereby supply- 
ing the need of a heavier and stronger lip. 

The web should be so placed that its centre is as near as is prac- 
ticable below the tread so that the resultant of the forces from the 
rolling load of the car and the lateral pressure of the flange shall 
fall well within the base so as to reduce the tendency to tilt. The 
base should be sufficiently wide to resist this tilting, and to spread 
the weight over as large an area of concrete as possible without 
interfering with the paving. In the author's opinion, the design of 
сн rails is far from perfect апа an important fact that has been 
generally overlooked is one that will be seen in „ all worn 
tramway rails; this is the decided inclination of tke top surface of 
the head from the gauge line outwards. Figs. З and 4 attached 


show this. This, no doubt, comes from the coning of the wheels. 
It has up to quite recently been almost general practice to have the 
rail rolled flat on the tread so as to facilitate rolling, but that it is 
not impossible to make rails having an inward slope of the head 
will be seen by referring to some of the more recent sections; aside 
from all questions of better electrical contact, better traction, &c., 
to be obtained from a full bearing of the wheel tread, the rail head 
is bound to assume this shape early in its carcer, and if made so in 
the first instance, it is manifest that tho life of the rail is increased 
thereby. Within the last few months, the British Standards Сош- 
mittee have recommended British rail makers to adopt five standard 
sections of various weights for both straight and curve work. They 
recommend that the groove shall be 14ір. wide and deep for straight 
rails, and 1 pn. wide and decp for curved rails; that tho lip of the 
latter should be brought up level with the highest point of the rail 
head, and the weight of the same increased elb. per yard ; also, that 
the head of all rails should have an upward slope of 1 in 21 from 
the gauge line outwards, and that car wheels be made of correspond- 


— 
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ing slope. The chemical composition of tramway rails is an interest- 
ing problem, as the specifications vary very much. During the last 
10 to 15 years there have been as many changes in the chemical 
composition as there have been types of rail. Ten years ago rails 
contained only 0°35 per cent. of carbon: this gave a very soft rail, 
much too soft, in fact, as has been found out by those employing it. 
This has been gradually increased, until, at the present time rails 
contain from 0'5 to 0°65 per cent. of carbon: this gives a much 
harder and more durable rail. This steel will stand an ultimate 
tensile stress of 45 tons to the square inch, with an elongation of 
15 per oent., and a contraction of over 40 per cent. in a 2in. test 
piece din. diameter. 

This, of course, varies considerably with the weight and per- 
centages of the other elements employed. The effect of varying 
the proportions of these are :— 

Manganese in excess causes increase in resistance, softening of 
metal, and flow of metal under traffic. 

Silicon in excess causes increase in density, and smooth and 
close surface when rolled. 

Sulphur gives a long fibrous and seamy metal. 
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Carbon and phosphorus in excess give brittleness and hardness, 
shortness of grain to the metal, and liability to fracture under 
severe temperature. The following is a fair average percentage of 
the elements in steel rails of from 90lb. to 110lb. weight per yard: 
Carbon, 0:5 to 0:65 per cent., manganese, 0:8 to 1:0 per cent., phos- 
phorus not more than 0°06 per cent., sulphur not more than 
0:05 per cent., and silicon not more than 0:15 per cent. 

The length of rails, until quite recently, seldom exceeded 86ft., 
but as it became recognised that the provision for expansion and 
contraction usually allowed was unnecessary owing to the small 
19 of the total rail area exposed, the remainder being 

uried in practioally a non- conductor of heat, and the variation of 
temperature in this country oovering such a small range, the length 
has been increased until it is now quite common to employ rails of 
45ft. and 60ft. Whether the latter or whether one of 45ft. is the best 
length to employ, is a matter of opinion, but from observation and 
experience the author prefers 45ft. rails, as the cost of handling and 
carriage is much less, and far less work has to be expended in 
straightening after shipment. The British Standards Committee 
recommend three lengths—viz., 86ft., 45ft., and 60f., for straight 
work, and 86ft. for curves. 

As there must be some good connection between the individual 
rails when laid to ensure a continuity of track surface, the ques- 
tion of joints comes forward as one of the greatest moment. What 
constitutes a good joint? Sunply a fastening, which, when properly 
applied to the abutting rail ends, will hold them in as good line and 
surface as the body of the rail. 

As no gap need be allowed for expansion, the problem of making 
а good joint is simplified, for any opening, however small, will 
cause the wheels to pound, the resulting jar eventually causing the 
nuts and other fastenings to loosen, consequently producing a weak 
or defective spot in the track. The most common form of joint is 
made with fish plates, placed one on either side of the rail, and 
taking a bearing on the inélined surfaces of the head and flange. 
From very early days until quite recently fish plates were rolled 
with a much too obtuse А, at the shoulder. This allowed the 


rail to act as a wedge, thus gradually bending the fish plates out- 
wards, eventually causing a bad joint. This has now been greatly 
reduced and a more acute angle adopted, thus giving a much better 
and stiffer support for the rail head and eliminating the tendency of 
the rail to spread and bend tho fish plates. Fig. 5 shows a type of 
seating and fish plate, a bad type being shown in Fig. 6. At the 
same time the weight and length have greatly increased, and it is 
now common practice to use six lin. bolts to each pair of fish plates, 
instead of the four used a few years back. This, undoubtedly, adds 
considerably to the stiffness of the joint, but the author can see no 
advantage in putting in more, as is sometimes done. 

In order that the fish plates shall not bend under the strain of 
these bolts and reduce the amount of bearing with the rail head, 
they aro made convex. This is a proper feature, but if not of 
sufficient thickness they buckle, and the bearing, instead of being 
distributed over a surface, is consequently concentrated along a line. 
The effect of this is rapidly to wear away the parts of the plate and 
rail in contact, and thus loosen the joint. Great care should there- 
fore be exercised to see that the fish plates are of sufficient strength 
to prevent buckling. They have during the last few years been 
composed of tougher and softer steel than the rail, but the British 
Standards Committee now recommend that they be made of the 
same mixture as the rails. It is questionable whether fish plates 
should be relied on as the principle means of connecting tramway 
rails, or whether they should only be considered as an auxiliary to a 
more efficient form of joint piece. With fish plates only it has been 
found that the wear on the rail for a distance of 12in. from the rail 
ends is nearly double the remaining portion. 

The employment of a flat joint or sole plate bolted to the rail 
flange is not recommended, as it does not give much increased 
vertical stiffness, and, being broad, does not allow of good, tight, 
solid packing with concrete, the bottom being broken with nut 
heads. In the author's opinion, the ideal thing to aim at is vertical 
stiffness with a good solid concrete bed. So far, the most satisfac- 
tory joint piece the author has seen is described below. This, in 
addition to providing a thoroughly rigid and efficient connection 
between the rail ends, makes reliable electrical contact between the 
abutting ends, and it has the additional advantage that no bolts 
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are employed and it can be solidly packed. The joint piece: 


mentioned above consists of three parts—a Jarge curved bar, A, 
Fig. 7; & smali curved bar, A, Fig. 7; a small curved bar, B, 


and a wedge, C. A and B are made of cast steel and C of; 


martin steel: This joint is assembled in the following manner :— 


The small curved piece B is driven on to the rail lange, so that , 
| tion. This coating is also found on the joint plates. 


FIG. 7. 


Fic. 6. 


the point of the two rails lies in the centre of the curved bar. The 
large curve bar A is now inserted in a red hot state under the 
rail from the opposite side and pressed into position; the wedge С. 
is then driven in between А and B. In consequence of the driving 
in of the wedge and the contraction on cooling of the bar A, the 


wee == о a n) e ъз ж» а чь ао 
- enapan "bb amm 


„= 
ae 


* 


* 
D d 
` А 
а 
we 
е 


Fio. 8. 


ends of the rails are gripped by the bars so strongly that there is 
secured a firm mechanical coupling and a nearly perfect electrical 
contact of the two rail ends. The shape of the wedge and the nose 
piece of bar A causes both bars A and B to press strongly against 
the under surface of the rail and at the same time prevent A slipping 
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back. A few words on the way in which all joints should be assembled 
may be of interest. 

It will be scen that all rails fresh from the mill are covered more 
or less with a thin coat of black oxide of iron. Much of this 
undoubtedly falls off during the process of loading and unloading, 
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but there is always some adhering to the rail when placed in posi- 


tion. This, in the author's opinion, is one of the greatest enemies 
of the joint, for after the latter is fixed and the track put into 
service this scale is reduced to a powder by the jar of passing car 
wheels. This powder works its way out from between the rail and 
joint plate, and leaves the latter loose or well started in this direc- 
Therefore, the 
first thing to be done is to remove this scale from the bearing sur- 
oth the rail and joint plates; this is a matter of consider- 
able importance, and yet is often, if not generally, overlooked. The 


| next step is to place the plates in their proper position with the bolts 


screwed up sufficiently tight to see that the plates bed evenly ; the 
bolts should then be tightened up carefully. This can be accom- 
plished by tapping the bolt head with a light hammer while puttirg 


| on the wrench. 


Special Work.—It is 
usual on all curves over 
500ft. radius to spring in 
the rails as the work pro- 
ceeds, as they can be 
relied on to retain their 
position, but with curves 
of less radius it is advis- 
able to employ a jim 
erow." The author thinks 
it is better to employ the 
jim crow on all curves 
and not trust to the rails 
retaining their position. 
In the early days all 
curves were simple or 
curves built from one 
centre, but since the ad- 
vent of “electric trac- 
tion" and higher speeds 
it has become nearly gene- 
ral practice to compound 
the curves — i. e., com- 
mence with a long radius 
and gradually reduce same 
until the desired curva- 
ture is reached for the 
centre portion of the 
curves This is done from 
each end so as to make a 
curve that is symmetrical 
about the radial line at 
the centre. Theoreti- 
cally, the most satisfac- 
tory curve is the spiral, 
with gradually increasing 
curvature ; but practically 
а compound curve as de- 
scribed above gives just 
as satisfactory results, 
while being much easier 
to figure out. It will be 
found quite impossible to 
detect any difference in 
the motion of & car when 
rounding such a curve if 
a sufficient number of 
centres has been employ- 
ed and the arcs kept 
short. It will be found 
advisable to keep the arca 
made from the different 
radii less than the car 
wheel base, otherwise а 
jerky motion will Бе 

given to the car when passing round such a curve, As it is desirable 
for all cars to clear and pass one another on curves, the advantage 
compounding gives will be clearly seen by reference to Figs. 8 and 9 
which show the overhang and clearances on a simple and compound 
curve round a given corner. As special work covers such a vast 
amount of detail, and both space and time is limited, the author has 
prepared drawings illustrating the various simple layouts, giving the 
names most generally used (see Fig. 10). There are many other 
peculiar and complex arrangements of track work to which no specific 
name can be given other than “ special work." Several examples 
are given (see Fig. 11) Outside the curves the pieces that go to 
шаке up а section of special work are:—Movable and spring 
points. Fixed points and crossings. 

These have been greatly improved during the last few years by 
the introduction of manganese into the steel, thus giving a much 
harder and more durable steel. Points and crossings, owing to 
their short length, are especially liable to work loose, and great care 


Double Cross-Over. 
Right Hand Crosa-Over. 


Left Hand Cross-Over. 


Lateral or Sidc Loop. 


Equilateral or Diamond Loop. 


Straight Run in Loop. 
Fic. 10. 
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is required in the design of the joints with the rails. Their bases should 
be wide and well supported, and the grooves reduced so as to help 
the wheel over that portion where it cannot ride on the tread. 
Their lead off from the straight should be as easy as possible so 
as to prevent undue racking of the cars and discomfort to the 
passengers. Many of the points and crossings now installed are 
fitted with renewal wearing pieces, but it is doubtful if they will 
last as long as a good sound steel casting. Considerable trouble is 
experienced in renewing these pieces on account of wear on the 
rest of the point; this does not allow the new piece to bed down 
sufficiently, and thus a jar is given to the car when passing these 
points. All movable points should*be provided with side boxes, so 
as to permit of easy removal of the tongue without interference 
with the paving. The greatest care should be exercised in the lay- 
ing of points and crossings, as if they are badly laid their life is 
shortened, cars are liable to jump the points and become derailed, 
and the force of impact is frequently such as to cause discomfort 
and possible injury to passengers. Care should always be taken not 
to lay points so as to turn out towards the inside of a curve, as this 
involves an increased angle of deflection with its consequent jerk 
The angle of any crossing should not exceed 1 to 9, and the tops of 
all crossings outside the tread shculd be chequered. The usual 
length of point employed is 7ft. 6in. with a 1 in 8} lead off, but 
longer points are sometimes employed, these, however, have to be 


specially manufactured. Crossings vary in length according to the | 


angle, and in nearly every instance “except in the case of turn-outs 
‘and cross-over roads, have to be made to suit the requirements. Drain 
rails are not recommended, as their short lengths necessitate joints 


Го. 11. 


close together ; a better arrangement is to drill several holes in the 
bottom of the groove, or cut away a short length of the rail lip and 
insert a drain box or special gulley. 

Rail Bed or Foundation.—In preparing the road bed for the 


concrete, care should be taken to see that sufficient super-elevation | 


is allowed for the outer rail on curves, and that the camber of the 
roadway is maintained. All tramway permanent way should have 
a foundation of Portland cement concrete not less than 6in. deep. 
This should be composed of one part of cement to six of broken 
stone and sand. "There are several methods of laying this founda- 
tion; probably the first method was to lay the 6in. layer as nearly 
as possible to the required level with & sinooth top, and when the 
rails were laid to ram in cement grout in the spaces left between 
the hollows in the concrete and the rail flange. This is a bad method 
as it cannot be done tightly enough; another method is to pack the 
rail to the required level, and then pack in the 6in. layer of concrete 
in one mass and finish it off. This has the disadvantage that it is 
impossible to pack a mass of plastic concrete 6in. thick so as to take 
the weight of the rail, and consequently the rails are only bearing on 
the original support; and further, if it were possible, the slightest 
vibration would cause the still plastic concrete to sink away from 
the rail flanges. The method the author considers best is to put the 
бір. layer of concrete in as truly to level as possible, but from gin. 
to lin. lower than the finished level of the rail flange. After this 
has set, the rails should be put in position, and brought to a true 
level by cement packing at the joint and two or three intermediate 


places on a 30ft. rail. Two men should then be set to work, опе on 
each side, to pack the space between the rail flange and concrete 


bed. This packing should be composed of one part granite chips or 
shivers that will pass a фіп. mesh, two parts sand and one part Port. 
land cement. The whole to be slightly damped before packing and 
well watered afterwards through a rose or nozzle. 


Paving.—It is essential that the paving used for tramways should 
bo as imperishable as possible, and at the same time give а safe and 
firm foothold without the use of sand, under all atmospheric con- 
ditions. Granite or other stone blocks are usually employed, the 
type depending on the district. These usually are from 5in. to 6in. 
in depth, laid on а sand bed varying in depth from in. to lin., and 
finished from žin. to gin. above the rail tread. It is now usual to 
make this bed of a mixture of dry cement and sand, as when this 
becomes damp and sets it gives a firm and rigid support, and 
undoubtedly adds to the life of the paving. Pitch grout is now 
generally used, and is undoubtedly the best of all groutings for 
tramway purposes. Its superiority over cement grout is due to the 
fact that it is more elastic, and instead of breaking, yields to the 
vibration of the rails and remains watertight. One of the chief 
drawbacks to the employment of pitch on electric tramways is the 
trouble it gives in very hot weather, when it bubbles up, fills the 
rail groove and insulates the car. This has been overcome in many 
instances by grouting the setts for three-quarters of the way up in 
pitch and filling in the remainder with cement grouting and fine 
chivers. All setts are now laid as closely as nos Den this reduces 
the amount of repairs and the cost of maintenance. For this reason 
it is necessary to see that they are well dressed, they should also be 
of various lengths from Hin. to Nin., as if setts of one length are 
employed the cutting of closers wastes from 10 to 15 per cent. 

here the margins of a tramway abut on a macadamised road, 
they should be finished straight, and not toothed, as this greatly 
facilitates the maintenance of the macadamised road and the 
marginal paving itsclf, as the macadam can be rolled right up to the 
paving; whereas with toothed margins there is always trouble as 
the macadam can only bo rolled to the outside of the long tooth, 
and the space between the long and short tooth is left loose. This 
allows surface water to get in, and the result is loose setts and 
increased maintenance. Wood paving is on account of its noiseless 
character often called for in busy thoroughfares ; but there are so 
many attendant disadvantages, especially with soft wood, that a 
tramway engineer seldom lays it from choice. It should not in any 
case be laid on grades exceeding 1 in 18. One of the chief troubles 
with wood paving is due to its expansion and contraction. It con- 
tracts with the cold as well as from excessive drvness. This allows 
surface water to penetrate to the underbed and wash the sand from 
the joints, thus causing the blocks to rock and tilt and the surface 


| to wear unevenly, and in very wet and snowy weather it expands 


and either lifts bodily in the centre froin the underbed or forces the 
rails out of gauge. 

It is impossible with the time and space at disposal to go 
thoroughly into all the details of permanent way construction, but 
it has been the object of the author to draw attention to the impor- 
tance that permanent way bears to the success of an electric- 
operated tramway, and to impress upon all interested how essential 


| it is to have the best possible material and design, and in con- 


struction to pay the most careful individual attention to each and 


every part. 
OE A————9 


THE NEW BUILDINGS OF THE LIVERPOOL 
UNIVERSITY. 


An important addition was made to the Liverpool University 
buildings on Saturday, when the Earl of Derby, Chancellor of the 
University, and Lord Kelvin opened, respectively, the new medical 
school and the physics laboratory. The Times, іп a somewhat 
detailed description of the latter building, states that it covers an 
area of 9,600 sq. ft. and has an average height of 55ft. So as to 
secure absence of vibration, the foundations have been constructed 
on solid rock, and other precautions towards the same end have 
been observed. In the basement there is a large workshop, completely 
equipped with machine tools, store rooms, a liquid air plant, a furnace 
room, accumulator room, a room for the custody and comparison of 
standards, and a number of research rooms in which extra rigidity, 
or entire absence of light or constancy of temperature can be secured. 

Near the entrance hall and cloak rooms on the ground floor are the 
large lecture theatre doors. On the same floor are also a smaller class 
room, а large laboratory for elementary students, preparation room, 
apparatus room, sitting room, office, and professor's private laboratory. 

The first floor is reserved exclusively for senior students, and 
contains two large laboratories, four small rooms suitable for 
acoustical and optical work, students' workshop, library and two 
sitting rooms for demonstrators. 

The second floor contains research rooms of various sizes, many 
designed for special purposes. Upon each floor is a photographic 
dark room, the making of lantern slides and enlargements being 
also carried on therein. On the roof is a small observatory, in which 
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is a 4in. equatorial telescope. 
with an electric lift. 

Heating of the rooms is effected by means of low pressure hot 
water, and ventilation by an exhaust fan in the roof. The equip- 
ment of the rooms in other respects is also very complete. · Gas is 
Jaid on, there are sinks with hot and cold water, electric power from 
the. Liverpool Corporation mains is available, and & feature of the 


The buildings are also equipped 


workshop is that the countershafting is so supported as to be entirely - 


independent of the rest of the building, thus ensuring silence and 
freedom from vibration. | 

The total cost of the physics laboratory up to the present, including 
building, furniture and fittings, is £21,600. Thanks to the munifi- 
cence of a body of donors, including the late Sir Henry Tate, Sir 
John Brunner, Mrs. George, Miss E. G. Holt, the executors of the 
late Rev. J. H. Thom, Mr. Alfred Booth, Mr. Holbrook Gaskell, 
Mr. John W. Hughes and Mr. John Rankin, a sum of £28,000 had 
already been subscribed, which, with interest, now amounts to nearly 
£26,000. In addition to the above sum of £21,600, the cost of the 
buildings, £12,000 has also been spent upon machinery and new 
apparatus, so that there still remain £3,000 for the completion and 
maintenance of the equipment, The laboratory is to bear the name 
of Mr. George Holt. 

In opening the physics laboratory, 

Lord KELVIN said that the laboratory was a realisation not only 
of the general results of 50 years of physics laboratories in our own 
country, in France, Germany, and the other countries of Europe, 
Australia, Cape Colony and the United States of America, but also of 
the large experience, profound scientific knowledge and all-vivifying 
enthusiasm of its director, Prof. Wilberforce. | 

In view of the opening of the extensions as set forth above, it may 
be interesting to give an outline of the prospectus of the department 
of engineering. The teaching staff comprises two professors, 
assisted by various lecturers and demonstrators, in addition to whom 
there are three associate professors, whose special subjects are rail. 
way engineering, municipal engineering and municipal electrical 
engineering, respectively. These gentlemen do not lecture regularly 
but only give occasional lectures. There are two new degrees—viz., 
Bachelor of Engineering and Master of Engineering, the former 
requiring attendance and study for the full three years’ course, in 
addition to the satisfactory passing of the several examinations. 
Students who, for some reason or other, are unable to pursue the 
full three years’ course, may work through a two years’ course and 
obtain a recognised series of certificates. 


INSULATION FOR HIGH PRESSURES.” 


BY PROF. HARRIS J. RYAN. , 
(Cornell University.) 


The difficulties in low-pressure insulation design that must be 
overcome are to be found in the mechanical requirements and the 
deteriorating influences of dust, temperature changes, moisture, &c. 
The judgment of the designer of low-pressure insulation is assisted 
only to a small extent by electrical science. Success depends mostly 
upon experience in regard to mechanical, factory and experimental 
knowledge of the various materials and expedients available for this 
class of insulation. On the contrary, in apparatus employing the 
higher electrical pressures in commercial use, great difficulty is 
encountered in the provision of insulation that has ample dielectric 
strength to withstand continuously the electric strains that are 
encountered. For these reasons the following methods and data are 
useful in the design of insulators to withstand high electric pressures : 

(1) A convenient system for fixing quantitatively the flux of elec- 
tric force produced by an E.M.F. in a dielectric, causing the electric 
strain therein. (2) The permeability of an insulation to a flux of 
electric force produced by E.M.F. (8) The density of flux of elec- 
tric force which the ultimate electric strength of the insulation is 
called upon to withstand and at which rupture occurs. (4) Expedients 
that localise the application of the electric strain within those por- 
tions of an insulating system that are most powerful and capable of 
standing the total strain. (5) Experimental methods for testing the 
dielectric materials :—(a) For the construction of insulation so as 
to secure their breaking strains, that is, the densities of electric 
force flux at which their ultimate rupturing strengths are developed. 
(b) For testing completed insulations or insulators to determine : 
(1) The manner in which they satisfy the requirements. (2) To 
deterinine design factors. (6) Factors of safety. (Determined by 
trained judgment.) | 

1. Flur due to E.M.F.—When the terminal faces of a dielectric 
are in contact with conductors between which an E.M.F. is applied, 
an electric force is exerted throughout the dielectric in variable 
degree, according to position with reference to the conductors. 


$$ eee 

* Paper Some Elements in the Design of High-pressure Insulation," 
read before Section B of the International Electrical Congress of St. 
Louis. Slightly abridged. 


This electrie force produces a distortion of the atomic structure of 
the dielectric—z.e., a displacement of the electrons forming the 
dielectric atoms. Such electron-displacement, while in progress, 
constitutes an electric current. The displacement encounters the 
reaction due to internal atomic forces which tend to maintain the 
original structural form. This reaction is the cause of the formation 
of the familiar counter E.M.F. of a condenser and is in proportion 
to the-total amount of electricity or the time-integral of the current 
that was passed through the dielectric. When the process of atomic 
distortion proceeds beyond the point. of structural rupture the 
ordinary: conduction current ensues. Thus through a dielectric 
prior to the rupturing point the only current that can be passed is a 
displacement current.* The passage of such displacement current 
and the establishment of the corresponding field of electrostatic force 
are merely cause and effect in one and the same operation. In any 
portion of the dielectric the value of the strength of the electrostatic 
field of force therein established is proportional to the displacement 
of electricity—i.e., to the time integral of the displacement current 
that accompanied the establishment of such electrostatic field. 

For engineering purposes, therefore, the time integral of dis. 
placement current t may be conveniently employed as a measure of 
the strength of the corresponding electrostatic field of force. 

For convenience, strength of electrostatic field of force or density 
of flux of electric force will be referred to as the density of 
dislectric flux. 

2. Insulation Permeability.—A convenient designation of the 
permeability of an insulation for dielectric flux is based upon the 
above facts as follows :— 

_The specific inductive capacity of a dielectric is the ratio of the 
displacement current set up through such dielectric to that set up 
through air under the same conditions with respect to the electrodes 
and the E. M. F. Thus, when the displacement current for a unit 
volume of air subjected to а strain of unit E.M.F. is known, the 
corresponding displacement current becomes known for any dielec- 
tric for which the specific inductive capacity is known. 

The energy that is taken up in the formation of an electrostatic 
field of force through a dielectric, and which has been applied, 
therefore, in the passage of the corresponding time-integral of 
displacement current, is 

IPLE TIU) (1) 


where C is the capacity in farads — f. e. tho coulombs of displacement 
current per volt. diae 5 

When an E.M.F. of І volt is applied to the opposite faces of a 
centimetre cube of air at ordinary barometric pressure and tem. 
perature, the energy taken up by the electrostatic field formed 
thereby throughout the cube will be 
. 441:7 x 10 joules. | 

No important change in this value occurs with variation of baro- 
metric pressure and temperature. When it is substituted in equation 
(1) the corresponding strength of electrostatic field thus produced per 
volt per centimetre of air expressed in coulombs of displacement 
current per square centimetre is found to be 

(2) 


С=888:4 х 10-10, . . . . 


It may, therefore, be stated with reference to the dielectric per- 
meability of air that one volt applied through a distance of 1cm.1n 
air will establish a dielectric flux density of 888:4 x 10-1 coulombs 
per square centimetre. | 

‘Thus the product of this dielectric flux constant for air and the 
specific inductive capacity of an insulation will be the corresponding 
dielectric flux for that insulation. 

Where the specific inductive capacity of an insulation is not 
known, it can be determined in the following manner :—The sample 
of insulation should be formed into a sheet of uniform thickness. 
Suitable disc electrodes are applied to either side of the test sheet. 
The charging current is measured which is made to pass between 
the electrodes through the test sample by an alternating E. M. F. of 
known wave form and value. To avoid the error due to the fringe 
of dielectric flux at the edge of the electrode, a guard ring should 
be employed similar to that used ia an absolute electrometer. Care 
must be taken to connect such guard ring to the circuit in such a 
manner that it will not accept charging current through the current- 
measuring instrument. From the dimensions of the test sample 
and the guarded electrodes, the values of the current, E. M. F. and 
the time, the coulombs of charging current per volt per unit cube 
are easily deduced. "" 

Since a certain amount of electric strain in a given insulation 18 
due always to the passage through it of a certain quantity of elec- 
tricity per unit cross-section, it follows that the permeability 


* An exception must be made in regard to the tiny current that will 
pass conductively through all dielectrics, gases, liquids or solids when 
subjected to E.M.F.s, generally understood to be carried by the free elec- 
trons that reside to a small extent in all dielectrics. These curien‘s are 
so small for gases and the powerful solid and liquid dielectiics when 
homogeneous and free of all conducting matter, that for enginec ri ig pur- 
poses they may be entirely neglected. 

t In engineering this is called the charging current. 
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constant derived as above will enable one to predetermine the 


strains that are produced by the application of a given amount of 
electric pressure when the forms of insulation are simple. This is 
a means whereby the judgment inay be greatly assisted or improved 
in designing insulations where the dimensions are too complex, as 
is generally the case, to admit of exact calculation of the electric 
strain. | 

It may be well to call attention to the relation between the elec- 
trostatic capacity that exists between any pair of electrodes and the 
dielectric flux that an E. M. F. applied between them will establish. 
The capacity is equal to the coulombs of charging current per volt 
applied between the electrodes, and is, therefore, numerically equal 
to the dielectric flux established per volt applied between such 
electrodes. Where the dimensions of the electrodes and dielectrics 
are simple enough to admit of handling them mathematically, 
dielectric flux densities— i. e., electric strains may, therefore, be 
easily calculated from the value of the capacity; and vice 
versa, the capacity may be calculated from the dielectric-flux 
constants. 


8. Disruptive Flux.—The dielectric flux density at which the 
resulting electric strain becomes sufficient to produce structura 
rupture for a given insulation under definite conditions as to tem- 
perature and mechanical pressure must be observed by experiment. 
In making break-down tests of this character some care must be 
taken in arranging the test sample so that the distribution of 
dielectric flux is uniform throughout the portion of the sample in 
which the rupture is made to take place. This is a condition in the 
present state of the technology that is rather difficult to obtain. It 
is highly desirable that the dielectric medium in which the test 
sample and electrodes are immersed should be dielectrically more 
powerful than the sample under test. It is difficult to make a 
reliable break-down test of a powerful solid dielectric in the ordinary 
atmosphere. This is due to the fact that the ultimate breaking 
strength of the normal atmosphere is small compared with the 
breaking strength of the test sample. 

When the test is conducted in the normal atmosphere it is impos- 
sible to subject the sample to strain without at the same time strain- 
ing the air about it or in contact with it, Unless great care is used 
in arranging the test sample the air will 
break, conduct and heat injuriously the sam- 
ple when subjected to strains that are much 
lower than the strains at which such sample 
will be found to break if tested in a manner 
ro as not to be injured by the intense heat 
of the conducting atmosphere.* This is 
quickly demonstrated by making a break-down 
test of sheet hard rubber mounted between 
the test electrodes first in the normal atmos. 
phere and Шеп in air, for example, at a 
mechanical pressure of 20 atmospheres. The 
dielectric strength of air in the latter case is 
quite on a dae with that of the hard rubber, 
which will then rupture because of the 
e ad strain and not because of injury by 

eat. 

There is much to do in this branch of elec. 
trotechnics in the development of convenient and satisfactory 
methods. for testing insulations to determine the actual dielectric 
flux densities or electric strains that produce rupture. 

4. Insulation Erpedients.—Every portion of a high-pressure 
circuit is covered with insulation that is permeated everywhere by 
dielectric flux causing corresponding strain. The quantitative 
nature and distribution of this flux is entirely similar to the corre- 
sponding features of magnetic flux, and should, therefore, be easily 
understood. Dielectric flux is established as tubes of electric force 
through the insulation between the conductor surfaces in proportion 
to their corresponding differences of electric pressure. Thus it is 
evident that the greatest dielectric flux densities must occur in those 
zones of insulation that are next to the conductors of the electric 
circuit. This must be so since the total flux through any outer 
zone surrounding the circuit must be the same as that through the 
zone next to the circuit. Since the sectional area determined by 
the latter zone must inevitably be smaller than the sections at corre- 
sponding outer zones, it follows that the density of the dielectric 
flux will be greatest in the zone-sections next to the high-pressure 
conductors. This fact would indicate that in rational design the 
insulation next to the conductor surfaces of high-pressure circuits 
should be formed of the most powerful dielectrics. Unfortunately, 
structural requirements generally make this impracticable. 

For example, in Fig. 1, there is given a section of an armature 
slot containing two coils of a high-pressure alternator, 10,000 to 
15,000-volt class. The conductor from which these coils are made 
18 given an insulation covering that is fully capable of withstanding 
the electric strains due to E.M.F.s produced or consumed locally 
in that particular section of the armature circuit. This may be 


Fro. 1. 


* It is assumed that all test pressures are alternating. 


called the minor insulation. It is determined in the main, as are 
all low-potential insulations, so as to meet structural and mechanical 
requirements without undue expense. Over the coil as a whole 
there is applied a carefully constructed covering made of the most 
powerful available dielectric having an ample strength to with- 
stand continuously in practice the strains due to the total E.M.F.s 
generated in, or applied to, the circuit of this armature. "This outer 
covering may be called the major insulation. While this represents 
the best practicethat has as yet been attained, it contains one element 
of serious weakness as follows :—The dielectric flux starts from the 
surface of the outer conductors and traverses the minor and major 
insulations in series and stops at the surfaces of the slot. Note the 
relative values of the densities of dielectric tlux passing the two con- 
centric zones in the insulation about the coil; the inner zone is 
located by the irregular outer surface of the conductors of the coil 
and the outer zone by the regular walls of the slot. The dielectric 
flux passes from the surfaces of the outer conductors of the coil to 
the walls of the slot, and in so doing traverses these zones. It 
passes the inner zone at considerable irregularity in density and the 
outer zone at a much more nearly uniform density. The sectional 
area determined by the ілпег zone is considerably less than that 
determined by the outer zone. From these two classes of facts it 
follows that the maximum dielectric-flux densities to which the 
insulations are subjected are considerably greater for the minor than 
for the major insulation. This is decidedly unfortunate; better 
results would be obtained with the conditions reversed. 


Due to these facts it follows that in practice of this class the major 
insulation, without sacrificing break-down strength and structural 
character, should have the lowest attainable permeability to electric 
force—t.e., the highest attainable specific reluctance to dielectric 
flux. This is needful in order that the total dielectric flux estab- 
lished from the surfaces of the outer conductors of the coil to those 
of the slot shall be limited so as to be well below the point at which 
the maximum flux dielectric density encountered in the minor 
insulation will not be sufficient to cause its rupture. 


The minor insulation is invariably porous, containing air or other 
gases at normal atmospheric pressure. Comparatively low densities 
of dielectric flux are required, therefore, to rupture minute volumes 
of the minor insulations, which will then conduct the charging 
currents, causing rapid deterioration through heating and other 
physical and chemical effects. The thickness of powerful dielec- 
trics having low specific inductive capacities that must be applied 
in order to maintain all dielectric-tlux densities low enough so as 
not to injure the minor insulation becomes so great as to be imprac- 
ticable in the present stage of the industry for machinery construc- 
tion at higher pressures than 15,000 volts. In all high-pressure 
apparatus, whether of the machinery or transformer class, the 
inevitable dielectric flux is established in like amounts serially 
through the majar and minor insulations. Owing to structural 
difficulties, the minor insulation is far inferior in strength to the 
strength of the best dielectric available for the major insulation. It 
is on this account that such an enorinous amount of dielectric of 
high reluctance to dielectric flux must be used in the construction 
of the major insulations of dry or air-insulated " transformers. 
The amounts of major insulation that must be used are excessive 
taken with respect to that which should be ample to withstand in 
practice the electric strains produced by the normal, or ordinarily 
abnormal, electric pressures. | 

It is the experience of reputable makers that the air-insulated 
transformer is impracticable for pressures higher than about 
85,000 volts; space and materials cannot be afforded to limit the 
dielectric flux sufficiently at higher pressures. 

Oil may be used successfully for the generation of the highest 
pressures desired in practice. Ly proper treatment in its prepara- 
tion for use in submerging the high-pressure transforiner, and by 
proper construction of the solid or supporting insulation of the 
transformer-conducting circuit, all air and other gases may be dis- 
placed. The oil and solid insulations thus form a combined or 
composite major and minor insulation having great dielectric 
strength at all points. 

Even with the most approved use of oil, however, the conditions 
are not exactly ideal. The dielectric flux emanates with greatest 
density from the surfaces of the outer conductors of the terminal 
coils, owing to the fact that the zone-section at this point is the 
smallest and the density of dielectric-flux distribution the most 
variable. The result is that the chief electric function of the oil 
is to limit the dielectric flux to within the point at which the maxi- 
mum flux density that will emanate from the surface of the con- 
ductors of the high-pressure circuit will be safely within that which 
the composition of oil and fabric next to the conductors will stand. 
Times will come in practice when the high-pressure circuit of the 


transformer must stand excessive pressures applied from without 


or developed within by complex impedance phenomena during 
short circuits or open circuits. Thus occasionally and momentarily 
the insulation next tothe conductors will be subjected to strains due 
to dielectric-flux densities that exceed the breaking point, causing a 
corresponding momentary conduction, heating and injury. Such 
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injuries initially are often very small, yet they are cumulative, for 
their сатав is reenrrent, and their location is the worst possible. 

In this апа], -ія, one is led, therefore, to the conclusion that a 
rational solution of these difficulties applicable alike for “ air- 
insulated " and ** oil-insulated ” high-pressure apparatus consists in 
the employinent of metallic guards or envelopes closely surrounding 
the coils or sections of the circuits of such high-pressure apparatus 
for the purpose of relieving the minor insulation of all electric strain 
due to normal operation. To relieve it further of those nighly 
Joralised strains that are due to complex impedance phenomena 
that accompany short circuits, opening circuits and similar punish- 
ing circumstances, an undue local rise of P. D. in the individual coils 
may be prevented by the attachment of properly chosen spark 
arresters to the terminals of such individual coils. The real 
function of the metallic guard is to form a conducting envelope 
abont the individual coils of the high-pressure circuit to which 
to condnet the inevitable charging current and from which the 
corresponding dielectric flux starts through the major or powerful 
dielectric at an average lower and more uniform density. The 
guard must be connected to one terminal of the coil that it pro- 
tects, and it must be constructed in such a manner as to avoid the 
circulation of current. Obviously these guards and spark arresters 
mav be applied inuch more easily in transformers than in machinery. 
By their use it should be possible to make successful transformers 
for the use of the highest electric pressures that the transmission 
lines of the future can successfully carry. 


5. Test of Insulating Meterial.—In all classes of tests to be 
made which are here referred to, measurements 1nust be made that 
will determine the value and wave-forms of the applied E. M. F. 
and charging current and their phase relation. The maximum 
value of the electrical pressure-wave applied between a conducting 
cylinder and a wire mounted at its centre that produces luminous 
conductivity observed by the eye in the zone of air next to the wire 
is definite at definite baromctric pressures and temperatures. This 
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promises to be an acceptable method for determining the maximum 
value of the wave of high pressure applied in this class of testing. 
The wave-forms ure most easily observed by means of the cathode 
ray wave indicator. When they are not too irregular the oscillo- 
graph may be used in lieu of the wave indicator. 

A sutisfactory indicating wattmeter is much needed for tho ready 
detection of conduction due to rupture of gas bubbles or other weak 
foreign dielectrics in the sample under test. It is useful also for 
the purpose of measuring the total watts consumed by the charging 
current at any stage of the test. Any sensitive wattineter of the 
dynamometer type and of excellent construction, having а suitably 
fine field winding, will give correct results, provided the non-induc- 
five resistance used for the pressure circuit be properly protected 
from the delivery of the inevitable capacity-charging currents. 
Such charging currents, if allowed to piss to and from the surface 
of the pressure-circuit: resistance, produce errors of an entirely 
uncertain character for which no satisfactory correction can be 
made, Since these capacity currents may not be avoided they must 
be made to pass from guards supplied independently with potentials 


correspondingly equal to the potentials of the respective sections of 


the pressure-cireuit resistance about which they are mounted. Two 
obvious methods for accomplishing this are illustrated by the 
dingrams which explain themselves in Figs. 2 and 3. 

The diagram of Fig. 2 illustrates the method for protecting the 
resistance of the pressure circuit from capacity-charging currents 
wherein the transformer furnishing the high-pressure test currents 
is near at hand. In this transformer the high-pressure circuit is 


divided into as many sections or coils as there should be guarded 


sections in the high-pressure resistance circuit of the wattineter. 
When this sort of high-pressure transformer is not to hand, the 
method given by the diagram in Fig. 3 may be employed. 

Across the terminals of the high-pressure source there are con- 


be guarded sections in the pressure-resistance circuit. Each of these 
auto-transformers must have a normal E.M.F. rating as great as 
its share of the total pressure ; it should be mounted upon a high- 
potential line insulator of a form suitable for the total pressure 
employed. These auto-transformers are connected to corresponding 
resistance guards as shown, bringing them to the potentials corre- 
sponding to those of the resistance sections over which they are 
mounted so as to protect them from the delivery of charging cur- 
rent. As the diagrams of Figs 2 and 3 show, the wattmeter must 
be covered with a metallic guard net connected to the proper side 
of the circuit so as to relieve it also of the delivery of all charging 
current. A wattmeter mounted and used in this manner must give 
reliable results in the observation of pressure-loss characteristics of 
insulations. 
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The nature of such characteristics is illustrated in Fig. 4. 

Characteristic No. 1 is that an insulator which is homogeneous 
and continuous between the conductors and wherein the strain is 
distributed with some approach to uniformity. 

No. 9 is the pressure-loss characteristic of an insulator wherein 
there are portions ihat are weak or the dielectric flux is distributed 
very irregularly, or both. 

No. 3 is a characteristic taken from a composite insulation made 
up of strong and weak dielectrics, as found, for example, in а paper- 
insulated cable. 
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From the inherent naturo of things the density distribution o 
dielectric flux through the insulation is definite only in a few form 
of electrical apparatus, as for example through the insulating sheet 
of condensers, except at the edges of their electrode coatings, o 
throughout the atmosphere about a transmission line. In the grea 
majority of cases the distribution of the dielectric flux is too complex 
to admit of the reduction of accurate results by the simpler mathe- 
matical processes. The judgment supplemented by the results of 
tests and measurements made upon test samples, specimens or 
models must, therefore, make up for lack of calculating methods. 


TELEGRAPHY AND TELEPHONY IN JAPAN.“ 


BY SAITARO OI. 


It is generally believed that Commodore Perry of the United 
States, when he came over to Japan in 1854, brought two sets of 
telegraph instruments with him and presented them to the Shogun 
(at that time the Lieutenant-General or Governor-General of the 
Empire). The first telegraph line, however, was constructed between 
Tokyo and Yokohama in 1869, the instruments used being Bréguet's 
instruments, which were employed for some time until all were 
superseded by Morse inkwriters. There was not very much progress 
until 1877, when the civil war broke out in the southern districts ; 
this naturally necessitated an increased use of the telegraph, and the 
lines were extended to the important places of the empire. 


* Abstract of а Paper read before Section G of the St. Louis International 


ected in series ан many small auto-transformers as there are to у Electrical Congress. 
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The first telegraph line in this country was constructed by some 
English engineers and linemen in the service of the Japanese 
Government. The chief engineer was Mr. E. Gilbert, who had 
been connected with a railway company in Scotland before he came 
to Japan, and, as may be imagined, the method of surveying, con- 
struction and inaintenance of the land lines laid out by him was 
naturally after the English practice, and is continued, with more or 
less changes, down to the present day. 

As to the telephone lines in towns, the method of construction 
may be said to follow American rather than English practice, and 
in some places where no cables are employed, as many as 100 to 
150 wires are run upon a pole planted along the side of the streets. 

Poles are generally of cedar, which grows in abundant quantity 
in different parts of the country. The number of main poles used 
varies, of course, with the number of wires put up, the nature of the 
route through which the lines pass, &c.; but in the open country 
there are, as a rule, from 38 to 26 per mile: and where there are 
too many wires for one pole to carry, trussed poles—often H poles 
—are employed. Ordinary main poles are of 22ft. to 24ft. Taking 
the average, 64 per cent. of the main poles are stayed, while 14 per 
cent. are strutted. Boucherezing is a common practice as а means 
of preservation of the poles, but lately creosoting is being tried, 
though on a small scale. Boucherized poles last about 18 vears on 
an average, whilst untreated poles begin to decay within five or six 
years. 46 per cent. of the poles are boucherized, tho remaining are 
untreated. 

Arms with double.cup porcelain insulators are exclusively used, 
and are always fixed on that side of the pole facing the so called up- 
station. For telegraph lines, two-wire arms of 24in. and 34in. aro 
generally used except where many wires are to be run. They are 
secured to the poles u foot apart. and alternately, in case more than 
two wires have to be put up. Telephone wires are run on four, six 
or eight - wire arms most commonly, and long-distance lines on braced 
six-wire arms. The distance between the centres of the arms is 
16. 6in., the minimum distance allowed from the ground to the 
lowest arm being 16ft. The span of the long-distance lines is usually 
48yds., the minimuni transposition being done at everv 20th pole. 

No. 8 S. W. G. iron wire is the standard for the telegraph lines, 
though No. 11 iron wire is sometimes used for short lines. The 
long circuits for fast automatic or quadruplex working аге ot No. 12 
S. W. G. copper wire. Аз а rule, an earth wire is attached to each 
pole. For telephone lines in towns where there is not much snow, 
we use No. 17 5. W. G. hard drawn copper wire, and silicon bronze 
wires, but in the northern districts where snowfall is abundant 
during the winter, No. 14 iron wire is run for subscriber's line. For 
the interurban telephone service three gauges of copper wires — 
No. 8 S. W. G., No. 12 5.W.G. and No. 14 S. (. W. - Are employed. 

For long spans such as river crossings, steel is alinost always used 
in the case of telegraph lines, and bimetallic wire for telephone cir- 
cuits of long distance. ‘The longest nir-span now in existence is 
800vds. with steel wire, and 520yds. with bimetallic wires, each of 
170lb. per mile. 

Underground construction for the telegraph lines is rather limited 
at present, it being contined to a part of Tokyo only; but the 
increase of telegraph wires from year to year, in addition to those 
for telephony, electric light, and power, &e., shows the necessity of 
laying more wires underground in the large towns, and it is very 
likely that in the course of я few years the telegraph lines in the 
busy part of the large towns will be put underground. The greater 
part of the telephone tines, however, in large cities such as Tokvo, 
Osaka, Kyoto, Yokohama, &c., is already laid underground. 

When the first underground construction was undertaken in 
Tokyo in 1890, we adopted Hin. cast iron pipes, and the same system 
Was cmployed, to a considerable extent, in the other towns also ; 
but me visit to the United States, in 1898, gave me a favourable 
impression as to vitrified clay conduit, and immediately after my 
return home I advised the authorities to adopt it where we have 
more than three ducts. Since then the single-duct vitrified clay 
conduct has become the standard of underground working, as our 
manufacturers can make it excellently and cheaply. 

Underground cable used for telegraph purposes has prepared 
filre insulation, and is covered with lead pipe. The telephone cable 
for underground work is of the dry-core paper insulation, and in 
large towns apparatus for sending compressed dry air from three to 
four atmospheres into the cable are provided for. This proves very 
useful in Japan, as the cables are all imported, and in case cables 
should get low in insulation we can easily repair them. 100-раіг 
cable was used when the underground work was commenced, but 
now 200 pair cable is very common, No. 20 S. W.G. being the size 
of the conductors. Smaller wire cable has been suggested for some 
uses, but it has not yet come into actual use. Most of the lines in 
towns being overhead, we have naturally a great many aerial cables, 
both of indiarubber and dry-core type, put up on poles to avoid too 
many telephone wires crowded together, or to cross electric light 
and power conductors, which are also carried along the strects like 
the telegraph and the telephone lines. 

The laying of submarine cable was considered the most difficult 


work, and except in a narrow strait or in a river the work was 
almost always executed by the Great Northern Telegraph Co.’s 
steamer. The features of the country, however, called for a number 
of submarine cables in various parts, and in order to establish new 
communications and to maintain efficient working, it became neces. 
sary to do the work with our own staff. Sometimes we equipped 
a steamer with rough machinery to lay a new cable or to repair a 
broken one, and although no: without inconveniences in most cases, 
still we accomplished our object and in this way our engineers and 
workmen have obtained some useful experience in this branch of 
telegraph engineering. 

When Formosa was annexed to Japan in 1895, it became an 
urgent necessity to put the new possession in direct communication 
with Japan, and consequently measures were at once taken to lay 
cables connecting the Islands of Kiushu, Liuchu and Formosa. A 
cable steamer was built and fitted out at Glasgow for the purpose 
of laying and repairing cables and was brought ont to Japan in 
June, 1896. The Okinawa Maru," our cable ship, is a twin-screw 
steel steamer, having a double bottom. The gross tonnage is 2,212, 
the length between perpendiculars being 290ft., the extreme breadth 
40ft., and the depth of hold 24ft. She is equipped with triple- 
expansion engines, double-ended boilers, and has three cable tanks 
of 15,952 cubic ft., 8,389 cubic ft., and 6,945 cubic ft. capacity, 
respectively. It remained still a question with us whether our 
engineers could manage to lay cables in very deep waters, as their 
experience had been previously limited to comparatively shallow 
waters, and it was strongly suggested to engage some experienced 
foreign engineers for the work. We wanted, however, to gain all 
possible experience and so we took up the work ourselves. The 
cables were successfully laid, though not without some difliculties ; 
they have been working well during the past eight years, being 
worked duplex with direct siphon recorders. As mentioned else- 
where, Bréguet instruments were the first instruments used for the 
transmission of public messages, while Wheatstone needle instru- 
ments were used for the railway service. The complication of the 
mechanism of the former and the consequent liability to get out 
of order made its extensive use unsuitable, and very soon the Morse 
inkwriter replaced it. Of about 1,100 telegraph circuits now work- 
ing, 850 are fitted up with Morse instruments and the remaining 
250 circuits are fitted with telephones. Out of 850 circuits, 90 are 
worked duplex, nine quadruplex, four automatic, and the remainder 
simplex. The sounders were first introduced in Japan in 1895, and 
have been working in comparatively large offices only. At present 
about 40 per cent. of the total instruments аге sounders, Duplex 
telegraphy was tried in 1879, but its practical success dates from 
1889; as to quadruplex working, it was only from 1893 that we 
could put it into actual use on important circuits. The Wheatstone 
automatic is limited to a few circuits in ordinary circumstances ; 
but violent storms occur among the Islands, particularly in autumn, 
and often cause an extensive breakdown of the important lines; on 
such occasions the automatic working is found valuable to dispose 
of the accumulation of messages. Repeater boards are em ployed in 
important centres to the best advantage of working. Telegraph 
exchanges are confined to circuits in towns or to very short and 
less importaut lines only. 

The Morse signals used in telegrams written in the Japanese 
characters are 50 in number in addition to those representing 
figures, and the signs of punctuation, ks. These signals are partly 
composed of those representing the Morse alphabet, and partly of 
additional combinations of dots and dashes. Telegraphically speak- 
ing, about 3:65 Japanese letters are equivalent to one word in 
English, which, on an average, consists of 4°67 Morse letters, and 
therefore one Japanese Morse signal corresponds to 1˙28 inter- 
national Morse signal. It ni be, perhaps, interesting here to note 
how Japan is related telegraphically to foreizu countries. Of the 
whole number of foreign messages forwarded or received, and which 
amount to some 800,000 a vear at present, about 40 per cent. are 
credited to Korea, 28 por cent. to China, 9 per cent. to England, 
7 per cent. to the United States, 4 per cent. to India, З por cent. to 
Germany, 2 per cent. to France, 2 per cent. to Russia, and 4 per 
cent. to all other countries. 

Testing lines is carried out in 21 different offices located in the 
important centres of the country. Conductivity and insulation 
resistances of the lines are regularly measured once a month, while 
the condition of the lines is ascertained every day by observing the 
current strengths received from the distant stations. The lines are 
all worked open cireuit with Daniell cells, except in Tokyo and 
Osaka, where storage batteries have been in use since the year before 
last. The change trom primary batteries to secondary in these two 
large oflices brought about a considerable reduction in the expense 
of maintaining batteries therein, and changes in the other large 
stations are now being planned. 

The charge for inland telegrams in Japanese letters is 20 sen 
(1 sen=$ U.S. cent) per message of 15 letters or less of text, the 
address of the receiver being free in this case: and for every five 
letters or less exceeding the first 15 the additional charge is 5 sen. 
Inland messages in Roman letters are charged 25 sen per message 
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of five words or less, the additional charge being 5 sen per word. 
For telegrams within the limits of a town, 10 sen per message in 


Japanese and 15 sen per message in Roman letters are charged ; for 


additional letters or words exceeding the numbers allowed for one 
message 3 sen are charged per five letters or one word. 

The telephone was first brought to Japan in 1877 by a mechanic 
returning home from America, and was a magneto telephone 


encased in a box. 


and vicinity, a considerable length of lines being built for that pur- 


. Some of the circuits then constructed were more than 30 miles 


in length and as many as 10 such magneto instruments were con- 
nected in series on a single circuit of iron wire. 


experience in using the instrument. 


to the authorities. 


private capital remained unsettled until 1889, when it was decided, 
after deliberation, to undertake the work as a State monopoly. 


We got only about 70 contracts in Tokyo and 20 in Yokohama 


when we commenced the construction of the lines. The service was 


started in Tokyo and Yokohama in December of 1890, the number 
of subscribers at that time being about 200 in Tokyo and 40 in 
However, the actual opening of the exchanges and 
establishment of communication between the subscribers spoke far 
more eloquently to the public than any letters, newspapers or 


Yokohama. 


lectures, and before long our facilities were far behind the demand. 
On completion of certain lines now under construction Tokyo and 
Nagasaki, 800 miles apart, will probably be put in direct communi- 
cation. 

When the exchanges were started in Tokyo and Yokohama, single 


circuits of No. 18 S.W.G. hard drawn copper wire were arranged for 


subscribers’ lines, the 100-wire standard switchboards of the 
Western Electric type and a modified form of the Gower-Bell tele- 


pbone set with a battery for calling, were employed, the toll lines 


between the two towns being metallic circuits of No. 12 S. W. G. 
copper wires. 
No. 17. which is now the standard size of wire for subscribers’ lines, 
except in the northern snowy districts; and the modified Gower- 
Bell set with calling battery has been changed to the solid back or 
Delville set with a magneto. Small exchanges not having upwards 
of 600 subscribers are operated with the 100-wire standard switch- 
board. and for exchanges where more than 000 subscribers are to 
be connected, multiple switchboards are generally used. At present 
Tokyo has tive exchanges, the largest of which contains 4,000 sub- 
seribers and the smallest 1,500, and each exchange is equipped with 
bridging multiple switchboards. In Osaka there are two exchanges, 
both of which are also fitted with bridging magneto multiples, 
having an ultimate capacity of 6,300. verse trunking is used 
between different exchanges in a town and also on short toll lines. 
Y:kobama, Robe and Nagasaki are also worked with bridging 
magneto multiples, these towns having only one exchange in each. 
Erow. our ancient capital, was worked with the old series-multiple 
tw. del boards. Lut an alteration to the relay switehboards, manufac- 
tured by the Western Electric Co., was effected in May last year, 
and есле then the system is working satisfactorily. Kyoto has по 
braten exchanges; it has an ultimate capacity of 6,300 and the 
preseziequpuentis5.000. The series-multiple switchboards are still 
17 as af Nagoya. All other exchanges are being operated with the 
Jisa. star. tard switehboards. but some of them experience incon- 
Vet rne A times in working. due to increase of subscribers, and we 
bbs &ippi-eing them with multiple switchboards. 

Iv orter Vo ove an idea of the present situation of our telephone 
erence e Doge the folowing figures for the seven towns where 
LU fl eee are Worked win шо Luple switchboards :— 
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RET uer ...... 157 1723 7 6 270,000 
tu. ..... 762 573 4 1 140,000 


t. wt le Erered with either the solid back or the 
leto „ ere tee ard a wale epnpped with un arrester. A desk 
өл . Tnt 77.423. 18 ned by ine people and supplied, if 


Soon after its introduction the telephone was 
put into practical use as an auxiliary to the police service in Osaka 


As can be readily 
understood, conversation was no easy task unless by those who had 
After the introduction of the 
carbon microphone, the application of the telephone for industrial 
and commercial purposes began to increase remarkably, and it was 
in 1888 that the idea of starting telephone exchanges first occurred 
A company was promoted for carrying on the 
business, and a petition was forwarded to the Government asking 
for a licence to start an exchange and carry on the telephone busi- 
ness in Tokyo. That was in 1884. The question whether it shpuld 
be carried out as a Government undertaking or entrusted to 


No. 18 copper wires were afterwards changed to 


required, upon an extra payment of 6 yen per annum. Where the 
C.D. system is employed, the same type as the post office 
wallset is in use, the transmitter being the solid back.  Fuller's 
bichromate battery for the solid back, and the Leclanché for the 
Delville are generally used. The automatic telephone, which has 
come into use since 1899, is somewhat like the Grey instrument, 
and so constructed that the operator is enabled to distinguish the 
kinds of coin put into the slot by hearing different sounds made by 
the coin in its sliding down along each chute. No party lines are 
in existence at present, except a few telephone call-office circuits in 
small villages. The actual number of toll-line circuits amounts to 
about 100. In addition to that number 22 telephone circuits are formed 
by utilising the telegraph lines for simultaneous transmission, and 20 
by duplex telephony or virtual circuit. Simultaneous transmission of 
telegraph and telephone waa first experimented in 1884 after the Van 
Rysselberghe system between Tokyo and Yokohama, but the experi- 
ment was not made with sufficient care and it ended in failure. The 
second experiment in 1886 resulted in a success. When the telephone 
exchanges were started in Tokyo and Yokohama, in 1890, all the lines 
connecting the two towns were specially constructed with copper 
wire transposed at intervals as a precaution against disturbance from 
external causes, and there did not exist much necessity to have 
recourse tothe telegraph lines. In 1894 duplex telephone circuits were 
tried between Osaka and Kobe, which ure 23 miles apart, and were 
worked quite successfully. In order to actuate the indicators on the 
duplex circuit, the neutral points of the repeating coils were earthed, 
and by using the circuit so formed by earthing, direct signal current 
was sent so as not to cause disturbance to the conversation. The 
telephone lines between Tokyo and Osaka were opened to the public 
use in 1896. Combining these lines, which are 377 miles in length, 
duplex telephony was successfully applied. | 

In course of time telephone exchanges were gradually opened in 
various provincial towns, which has enhanced the popularity of the 
telephone to a great extent and petitions for telephone facilities 
came into the hands of the authorities from various quarters. This 
brought up the necessity of opening telephone call offices first in 
those places which did not possess telephones, and to save money, 
existing telegraph lines were used. At present some 1,000 miles of 
telegraph wires are worked simultaneously for the telephone. 

The flat-rate system is adopted in all towns. "The charges are as 
follows :—Tokyo and Osaka, 66 yen per annum; Yokohama, Kobe, 
Kyoto and Nagoya, 54 yen per annum; other smaller towns, 48 yen 
per annum. . б, | 

These are for subscribers located within the town limits. Those 
living in the vicinity beyond the town limits, but within a certain 
telephone area specified by the Government, can be connected to 
the exchange by a payment of 10 yen per 120yds. or under, for 
construction of a lme beyond the city limits, and a payment of 
2 yen per annum per 120yds. or under beyond the city limits as 
additional subscription. 

Interurban lines are charged for according to the distance and for 
а conversation not exceeding five minutes. The basis of the toll 
rate is approximately as follows:—Up to 5 ri (one ri is nearly 
2°5 miles), 20 sen; up to 25 ri, 25 sen; for each ri beyond 25 ri, 


1 sen. 


THE BOROUGH POLYTECHNIC INSTITUTE. 


Last Wednesday the new buildings of the Borough Polytechnic 
Institute, Southwark, were formally opened by Mr. J. W. Benn, 
M.P., chairman of the London County Council. The new buildings 
contain engineering laboratories, a new lecture theatre and various 
drawing offices, as well as a number of rooms devoted to domestic 
econoniy, &c. The total cost of the extensions is stated to have 
been more than £24,000, the greater part of which has been met by 
a grant from the London County Council. 

Since 1892, when the Institute commenced its career with 60 
rooms, adapted from premises which were formerly used as a 
training college, the progress has been continual. Extensions 
became unavoidable, and the opportunity of wi rain, land in Kell. 
street was seized. Now the rooms in the building number some 
100, and there is also a fine entrance hall, Day and evening classes 
are given in subjects of engineering, chemistry, art, bookbinding, 
boot and shoe manufacture, tailoring, cooking, laundry work and а 
number of other trades. The following is a brief description of the 
engineering features of the Polytechnic, with special reference to 
the electric part. 

The institute is lighted by about 80C 16 c.p. incandescent lamps 
and 20 arc lamps, whilst electric power is required to drive one 
10 H. P., two 3 н.р. and one 1 n.r. electric motors, which are used 
in the workshops and the bakery for driving shafting and auxiliary 
machinery. M^ | ‚ 

To supply the current required for this installation there is a 
50kw. Bruce Peebles dynamo, driven by a 75 н.р. Reavell engine, 
and a 30kw. motor generator by Mather & Platt, both generators 
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supplying continuous current to the 'bus bars of the main switch- 

at a pressure of 100 volts, the motor generator taking current 
from the mains of the County of London Electric Supply Co. at a 
pressure of 410 volts. Also, as an alternative supply, the switch- 
board is connected up to the mains of the London Electric Supply 
Corpn , which delivers an alternating current at a pressure of 100 volta, 
the main switchboard being so designed that any section of the 
building may be put on one or other of the sources of supply, thus 
obviating the possibility of failure of the light in the event of the 
breakdown of any of the supply plants. 

The accommodation in the LA departinent consists of a lecture 
theatre, two large laboratories, one for elementary and the other for 
advanced work, and a small laboratory for special work. ‘The 
lecture theatre, which has seating accommodation for 100 students, 
is fully equipped with all the modern requirements for demonstra- 
tion purposes. The lecture table is fitted with gas, water, and two 
independent sets of electric mains, and arrangements are made by 
which the room may be darkened for lantern demonstrations, the 
blinds being controlled from the lecture table. 

The elementary laboratory which has quite recently been fitted 
up, and has only been opened during this present session, measures 
Wft. by about 25ft., and provides for the requirements of 40 students. 
It is fitted round the sides with teak benches, and in the centre with 
four large movable tables. The artificial lighting in this room being 
supplied from both are and incandescent lamps. The advanced 
laboratory, measuring ЗВА. by 22ft., is fully equipped for all kinds 
of electrical and magnetic measurements. Slate slabs let into the 
walls аге provided round the room on which to stand sensitive 
galvanometers and standard measuring instruments. А number of 
independent electric circuits capable of carrying large currents are 
led from a central switchboard of special design, to various parts of 
the laboratory, so that continuous, or alternating currents, or power 
from the laboratory storage battery muy be obtained for various 
experimental purposes. This laboratory is also very fully supplied 
with all the latest forms of instruments for carrying out electrical 
and magnetic measurements of high accuracy, including a Kelvin 
balance and a Ewing hysteresis meter. 

The new engineering laboratory m the basement is 80ft. long, 
25ft. wide, and 20ft. high, and has a gallery Oft. wide and BR. 
long. A glazed screen extending from tlre roof downwards to within 
10ft. of the floor (to prevent the steam and other vapour passing from 
one part of the laboratory to the other) divides the laboratory into 
two portions, one of which, 35ft. by 25ft., is reserved for experi. 
mental work on boilers and prime movers, and the other part, 45ft. 
by 25ft., will be used for experimental work in connection with 
&pplied mechanics. In the smaller portion of the laboratory is 
fitted a З н.р. petrol motor, a 4 н.р. ** Crossley gas engine, fitted 
for experimental work, and arranged to drive a line of shafting 
on the wall There is a hot-air engine in the gallery above, and 
a feed tank for the 8 N. N. v. semi-portable loco. type of boiler, 
capable of working at 200lb. pressure, which it is hoped will be 
fixed in a short time. The boiler will have feed measurement tank, 
feed pump and injector connected with it. 
to add a compound steam engine, a centrifugal pump and a turbine, 
which, with the 1,000-gallon tank in the roof, and the 500 gallon 
tank below the boiler room floor, will provide a useful hydraulic 
installation. 

The other part of the laboratory will be fitted with apparatus for 
experimental work on machines, some of which are already installed, 
and for simple testing of materials. The gallery above is provided 
with section models of steam engines to illustrate valve motions. 


On the first floor is the engineering drawing office with seating 
accommodation for 76 students, and adjoining this room is the 
engiveering lecture theatre, with a gallery, and having special 
lecture table fitted up for demonstrations requiring gas and water 
and a lantern screen are fixed for lecture purposes. On the second 
floor is the geometrical drawing office for about 40 students, The 
drawing offices are lighted by inverted arc lamps. 

The workshop for engineering, fitting, and pattern making is top 
lighted and has floor space 55ft. by 22ft. in addition to a gallery. 
It contains bench and vice accommodation for 24 students, and is 
well equipped with tools and machinery, there being screw-cutting 
lathes, drilling, shaping and planing machines, and a“ Universal“ 
milling machine; the driving power is supplied by two 3 н.р. 
motors. For pattern making there are the necessary benches, tools 
and machinery. The course of work comprises the making of 
templets, tools, small parts of engines and machines, screw cutting, 
boring and turning, and all classes of milling and tooth wheel cut- 
ting, with special instruction in pattern making for each branch of 
their work. 

With the increased accommodation obtained by the new gallery it 
is intended later on to develop other branches of metal work which 
require the use of tools of an engineering character. 

The chemistry department contains two laboratories, a balance 
room and а lecture theatre; behind the lecture theatre there is a 
preparation room, which is also used for gas analvsis and other 
experimental work. There is bench room for 50 students at one 


Later on it is proposed . 
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time, and the lecture theatre has seating accominodation for 90 
persons. The larger or general laboratorv is used for analytical 
and general preparative work, and is very completely fitted up with 
draught cupboards and a hooded lead-lined evaporating bench. 
ee is supplied with gas and water, and has a double set 
of lockers. 

—— es 


CORRESPONDENCE. 


— Aa 
TRAMWAYS ASSOCIATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I have read your editorial note in your issue of 
November 4th, suggesting tho amalgamation of the three 
tramway associations, with interest. 

As I take it, the Municipal Tramways Association is really 
an association of general managers (who have been courteous 
enough to invite me to both past annual congresses), and as 
an engineer, and one who for some time acted as general 
manager also until I voluntarily relinquished the post, I fecl 
that an Association of General Managers is one of great use. 
I do not think that it would be ever workable to amalgamato 
the companies' association and the municipal association, whose 
technical officers have a common ground, at least, in the 
engineering institutions. 

I think the present. Municipal Tramways Association may 
be considerably strengthened if the independent chief engi - 
nocrs of the tramway departments, who are not subordinates 
of the general managers, can be introduced, either as members 
or as honorary members. The resident engineers, who are sub- 
ordiuate to tho general managers, might well be included as 
associato members, and other officials of tho tramways depart- 
ments, such as assistant managers, chief clerks ог secretaries, 
included as associates. This would add materially to tho 
strength of the Association, which might bo organised to have 
sub committees dealing with engineering or general manage- 
ment respectively, and on whose Council independent engincers 
might will be represented. 

I may be thought self-seeking in making this suggestion, 
but, obviously, in making a suggestion, I should, necessarily, 
be precluded myself from carrying it into practico. 

There would then be one united Municipal Tramwavs 
Association, representing both the general management and 
the engineering sections and this would not in any 
way detract from tho power or influence of the Municipal 
Electrical Association, to which I am a devoted adherent ; 
and, secondly, there would remain the Tramways and Light 
Railways Association, which would include all those gentlemen 
interested in tramways owned by companies. E 

An occasional friendly conference between these two powerful 
Associations would aid the general tramway interests of tho 
country.—Yours, &c, JOHN F. C. SNELL, 

Chief Electrical and Tramways Engineer, 


Nov. 14. Sunderland. 


TO THE EDITOR OF THE ELECTRICIAN. 

SIR : I have read the editorial note in your issue of November 
4th re the formation of an association thoroughly representativo 
of tramway and light railway matters, and in this matter I 
am entirely in agreement with Mr. H. England, the President 
of the Otficials Association. 7 

In my opinion there would be many advantages in having 
one single association, membership to include all classes 
interested in tramways, with sections devoted specially to the 
various departments. Such sections might te so divided that 
they would severally represent those departments which are 
now represented by the different associations already existing. 
For instance, there might be a section for officials and one for 
general tramway engineering, which might include consulting 
engineers, contractors, &c., and a third which would be chiefly 
concerned with matters of policy. In this way much dupli- 
cating might be saved, and information collected by the 
Association more easily circulated among those interested.— 
Yours, &c., ALAN N. BANISTER, 

Engineer and Manager, Nerwich Electric Tramways Co. 

Norwich, Nov. 11. 
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TO THE EDITOR OF THE ELECTRICIAN. 


Sin: For a long time I have been an advocate of forming a 
single association or organisation thoroughly representative of 
tramway and light railway interests. In fact, in the forming 
of the Tramways Officials Association I did my best to induce 
the members to become affiliated with the Tramways and Light 
Railways Association, as I considered it was rather bad policy 
of tramwaysmanagersto hold their meetings apart from members 
of corporations, committees and tramway directors, as by doing 
this they had no chance of becoming acquainted with, probably, 
their future employers. Atthat time the Tramways and Light 
Railways Association were quite prepared to form a managers 
section to enable managers to discuss in private such questions 
as wages, and dealing with men, and kindred subjects.— 
Yours, &c. G. CONATY. 


Birmingham, Nov. 10. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I was very glad to see your editorial note in your 
issuc of November 4th respecting the necessity of uniting the 
three associations at present in this country dealing with 
tramway business. 

Most men engaged on tramway work admit that an asso- 
ciation embracing the whole of the managers and engineers in 
the United Kingdom, irrespective of whether such tramway 
officials were attached to corporations or companies, would be 
a force calculated to improve the gencral status of its members, 
and would assist and influence the electrical tramway enterprise 
of this country. 

I must confess I am surprised efforts have not been made 
long before this to bring such an association into existence. 
electrical engineers, civil engineers, mechanical engineers, and 
every similar profession have their representative associations, 
but the development and guidance of tramways and light rail- 
ways is left to three more or less unsatisfactory associations 
which entirely fail to voice the requirements of tramway engi- 
neers and managers. They fail because they are not repre- 
sentative, and until the three associations are merged they will 
fail to exercise that influence and control that would naturally 
attach to a representative association. 

It may be advanced as an argument against the establish- 
ment of an association for all tramway men that municipalities 
and companies have nothing in common, and, in fact, are often 
antagonistic, and therefore the officials must likewise be at 
cross purposes. This is an absurdity on the face of it. It 
matters nothing to engineers or managers whether the concern 
they are running is handled by a corporation or a company, 
and my experience is that tramway men leave directors of 
companies and members of corporation committees to fight out 
the question whether municipalities or companies are best 
fitted to run tramways. To debate such a point would not be 
one of the objects of the proposed association, and all such 
matters would be barred by the articles of association. 

What we do want badly in this country is an organisation 
comprising all tramway men to discuss the construction, 
equipment and maintenance of all things appertaining to tram- 
ways, and the working of tramways, including the managerial 
and traffic side. 

Can such an association be formed? I see no reason why 
it should not, and I shall welcome the day when this very 
desirable movement is initiated.— Yours, &c. 


Nov. 17. UNITY. 


NOTES ON PERMANENT WAY FOR TRAMWAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: On page 141 of your issue of the llth inst. I note 
that your detinition of rail corrugation is “ hog-backing of the 
rail between joints or anchors." The corrugation in question 
is in reality quite a different thing—viz., a slight wavy sur- 
face of the tread of the rail. The waves, or corrugations, have 
a pitch of about 21in.—Yours, c., A. N. CONNETT. 


London, E.C., Nov. 15. 


MR. SIEMENS’ PRESIDENTIAL ADDRESS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: At the present moment, when the future of our indus- 
tries hangs in the balance, it is appropriate that Mr. Siemens 
in his presidential address should have drawn our attention to 
the fundamental factor which must govern such future. This 
factor is “Cost of production“ — nothing else matters. Yct 
there is a reservation from a purely philosophic point of view. 

Mr. Siemens is correct in saying that “the progress of 
civilisation is in proportion to the cheapening of articles of 
consumption." From a practical point of view—not the general, 
but the relative—cheapening of production is of importance 
tous. A man or a nation is concerned to produce an article 
more cheaply than another man or another nation. This 
sounds a prosaic reason for happiness— yet poets have expressed 
the same truth. Emerson says: If a mau can write a better 
book, preach a better sermon, or make a better mousetrap 
than his neighbour, though he build his house in the wood, the 
world will make a beaten path to his door." 

Mr. Siemens has not treated the subject from this compara- 
tive standpoint, and whilst we must thank our President for 
pointinz out the important truth mentioned above, I regret 
that he has not brought it to its proper conclusion, and the 
result is that he does not set forth the true laws that govern 
cost of production, but leads us into by-paths that hide the 
truth. After introducing this subject, we, speaking as elec- 
trical producers, had the right to expect an answer to this 
question: Is the English electrical industry capable of pro- 
ducing as cheaply or cheaper than its Continental or American 
rivals 1 

If Mr. Siemens thinks the answer should be in the affirma- 
tive, then I would ask : Why are the millions of pounds worth 
of electrical machinery imported from abroad?“ If the answer 
should be in the negative, then we wish to hear from the Presi- 
dential Chair the reasons and the remedy. We cannot deduce 
from Mr. Siemens’ address a decided opinion, but from its general 
pessimistic tone, we must surmise that English industries are 
not capable of producing that cheapness which he considers 
essential, and he makes this concluding remark : “It is hopeless 
to endeavour to re-establish our former monopoly.” 

Surely Mr. Siemens said nothing that should lead him to give 
such desponding advice, and I, being engaged in producing 
industries, wish to raise a protest against such a melancholy 
pronouncement which, if believed in, must inevitably have the 
effect of striking terror into the hearts of English manufac- 
turers. Surely a country that not so long ago could make 
e mousetraps better than other country can hope to do so again! 
England has a healthy climate, an unrivalled geographical 
position, a good soil, great mineral resources, and an industrious 
population —surely if we at present do not produce as well and 
cheaply as other countries, whose natural resources are worse 
than ours, there must be a reason for it of an exceptional 
character. 

Mr. Siemens somehow endeavours to blame somebody —our 
workmen and trade unions are accused of restricting output 
and thus increasing cost of production; our patent laws and 
the “want of the metric system” are mentioned. I hold that 
these and similar reasons are secondary, and would disappear 
if the primary reason were removed. Cheapness of produc- 
tion nowadays depends upon the manufacture of large 
quantities, and to ensure a large output the first essential is 
demand—that is, customers and their orders. 

We do not at present manufacture in England as cheaply as 
our rivals abroad, because our factories are not as large and 
our output not as continnous—in other words, our rivals have 
a larger market for their products. This larger market is given 
to foreign manufacturers by the help of their and our Govern- 
ments. Their Governments give them security by means of cus- 
tom duties of their home market —our Government gratuitously 
places at their disposal our own home markets—thus we in 
England are deprived of that reasonable security so necessary 
to procure large output and demand which our rivals possess. 

It is evident that Mr. Siemens, whilst telling us in mournful 
language that we have lost the faculty of cheap production, 
does not give us the true reason, which is lesser demand than 
that enjoyed by our rivals, It is true that had he come to 
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this very obvious conclusion, he would have had to touch 
upon the fiscal question—a contingency which he deprecates— 
but the question of cost of production is so intimately con- 
nected with the trading systems of the world, that it would 
have been better not to dwell on the subject at all, than to be 
diffident in attacking its logical conclusions. — Yours, &c., 
London, E.C., Nov. 16. G. BYNG. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Your “Notes” dismiss the first part of Mr. Siemens’ 
address as “а string of generalities . which it was 
hardly necessary to place before a well educated assembly of 
electrical engineers.“ 

As the Presidential Address is not open for discussion, there 
is no convenient way of finding out how many of ће “ well- 
educated assembly" have ever studied economie questions 
sufliciently to take a "discussing" interest in them, but if 
there be any such they must have been struck by the Pre- 
silent's declaration of “the identity of interest between the 
capitalist, the workman and the management." Previous to 
last Thursday it had, I think, been generally understood that 
that sort of declaration had been relegated to the limbo of the 
Water-lane Chapel Debating Society, for surely no reasonable 
person can discover any sort of identity of interest between the 
highly-skilled staff of a modern industrial concern and Miss 
Marion Murby, whose father, the late Rev. Joshua Murby, 
rector of Hayslope-on-the-Green, sold the family estate and 
honght industrial shares. It is the old error - mistaking the 
agent for the thing. 

Capital, in its final definition, is “a stock, previously aceumu- 
lated, of the products of former labour " (J. S. Mill), and has 
one attribute which is constantly forgotten —it is being con- 
tinually consumed and continually reproduced. Of the 
present productive capital of the country scarcely any part was 
in existence 10 years ago, and even this would not have 
survived so long if fresh labour hal not been employed in 
putting it in repair” (J. S. Mill). 

It seems to me that the weak spot in our commercial system 
is the fact that Messrs. Siemens, Eston, Silvanus Thompson 
and tho rest, together with no inconsiderable number of 
assistants and workmen, are compelled to pay, from now till 
doomsday, a most unjustifiable tax to Miss Marion Murby and 
other like persons who, through no fault of their own “ render 
no equivalent service in return”; unless it be the inestimable onc 
of graciously permitting us—-the manufacturers—to reproduce 
their capital for them. Whero the identity of interest comes 
in I fail to see: perhaps someone, at somo future date, will 
es pain it all in Great George-strect, Westminster. Yours, Xe. 

Weybridge, Nov. 13. Воүр Dawson. 


THE ELECTRO HARMONIC SOCIETY. 
TO THE EDITOR OF THE ELECTRICIAN, 


Si: Tho recent rapid growth of the Electro- Harmonic 
Society is undoubtedly due to the excellence of its concerts, 
and to the great improvement in the conditions under which 
they are held. Unfortunately the large increase in the atten- 
dance has resulted in the accommodation even of the King's 
Hall of the Holborn Restaurant being over-taxed, and on 
Friday last, tho first Ladies’ Night of the current scason, many 
members and visitors were compelled to resort to the gallery. 

The popularity of the concerts cannot but be regarded with 
satisfaction by the members, but it is to be regretted that 
it brings in its train certain drawbacks, to which I wish to 
draw attention with a view to their removal. Chief of these 
is the practice of “reserving ” seats, a privilege which exists 
only by the courtesy of the members, and, like all such privi- 
leges, is liable to beabused. On the last occasion, several tables 
were wholly reserved long before the hour for the commence- 
ment of the concert, and even at 7:45, most of the best seats were 
thus appropriated, though the persons who had annexed them 
were for the most part absent from the room. No one can 
reasonably object to the custom of reserving one or two seats 
for friends who are known to be coming, provided that the 
person who reserves them remains on the spot ; but to appro- 
priate a row of seats or a whole table, hy posting a scrap of 


paper or by tipping a waiter to drive away members and 
guests (as, to my knowledge, was done last Friday), is, I submit, 
absolutely improper. I trust that the Executive Committce 
may see their way, in the interests of harmony, to put an end 
to this objectionable practicc. 

The abuse above-mentioned has grown, perhaps, from a 
tendency to regard the Ladies’ Nights as specially cheap 
entertainments to which a number of non-members may be 
invited, the cost of extra tickets on these occasions being only 
Is. each, a merely nominal sum. It should not be forgotten, 
however, that the concerts of the Eleetro-Harmonic Society 
are not publie, but private functions, and are not proper 
occasions for the giving of parties to non-members. The 
extra tickets, in fact, are much too cheap. I venture to suggest 
to the Executive Committee, therefore, that the price of the 
tickets might with advantage be made the same as on ordinary 
occasions— namely, 28. 6d.—Y ours, &e., 

London, S. E., Nov. 14. ARTHUR II. ALLEN. 


— MÀ —À - ————— — 
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LEGAL INTELLIGENCE. 


Bdey v. Smith. 


In the City of London Court on Tuesday, before Judge Rentoul, K.C., Mr. 
F. G. Edey, electrical engineer, trading as F. G. Edey & Co., sued defendant 
for £76 for work done and material supplied. The case had been adjourned 
for the attendance of experts. Defendant was building flats in Chelsea, 
"He entrusted to plaintiff the contract for electric light wiring and bell 

ting. 

Plaintiff's case was that he had done the work satisfactorily although 
he had been unable to complete it through the cond uct of defendant. 

Mr. W. R. WOODWARD said he had had 40 years’ experience of electric 
PUER and the work now sued for had been satisfactorily carried out by 
plaintiff. 

DEFENDANT said plaintiff agreed to give three months’ credit, which 
had not expired. Plaintiff had refused to complete his contract, and 
it was alleged that the work was so badly done that defendant could not 
ask the Chelsea Electricity Supply Co. to approve of it or to give supply. 
The electric bells which plaintiff put up would not ring. 

The case having lasted two hours Judge RENTOUL, K.C., said that it 
was one of much difliculty, and he did not see how he could arrive at any 
conclusion which would be at all satisfactory, having regard to the con- 
tradictory evidence. Ho recommended the parties to compromise, and 
after consultation it was agreed that judgment should be entered for 
plaintiff for £20 and costs, in regard to one part of the contract, and as 
to the rest, plaintiif was to complete the work and then to be paid. 


metus — — — 


Walker v. Okonite Oo. (Ltd.) and Stevens. 


An action was brought in the High Court, before Mr. Justice Joyce, 
last week to recover five debentures of £100 each in the defendant com- 
pany or value therefor. The plaintiff is the legal representative of the 
late Mr. Samuel Pope, K.C., who was chairman of the Okonite Co., and 
who, under a scheme of reconstruction, took tive debentures in the com- 
pany, which, it was claimed in the action, had not been issued to him, but 
to some other person illegally. 

The Defendant Stevens, who appeared in person, gave an account of 
certain alleged transactions between himself and the late Mr. Pope, and 
at the conclusion of his evidence was severely cross-examined by Mr. 
Hughes, K.C., for the plaintiff, his Lordship remarking at the conclusion 
of the cross-examination that in the absence of corroboration he declined 
to believe Stevens's statement. 

On this intimation counsel for the Okonite Co. declined to carry his case 
any further, and judgment was at once given for plaintiff, with costs. 


Sheffield & Son v. Storey. 


At the Rhyl County Court on Friday last Sir Horatio Lloyd delivered 
judgment in this case, which was heard in July last and was reported in 
our issue of July 15. Plaintiffs sought to recover £93. 6s. 6d., balance 
of £260. 13s. 6d., for work done іп and materials supplied for electric light- 
ing and bell-fitting work on defendant's premises. The work was done 
under contract, plaintiffs’ original tender being £229. Plaintiffs alleged that 
defendant had informed him that a Mr. Lewis Evans had tendered to do 
the work for £200 and that he had been induced by that statement to 
enter into & contract for £200. The jury found that defendant did make 
this representation апі returned a verdict for plaintiff for £76. 193. 7d. 
Defendant then moved for judgment on the ground that it was not com. 
petent for plaintiffs to ignore the contract under which the work had been 
done, as the position of the parties had altered, and that any such mis- 
representation was irrelevant to the issue. 

[n giving judgment, His Honour held that the action was not properly 
brought in its present form, and that if any action was maintainable it 
should have been one for deceit, and he must refuse plaintifs’ application 
to amend, as it had come after the case had been heard and the verdict of 
the jury given. Defendant also contended that no amendments would 


avail plaintiffs, inasmuch as the representation found to have been made 
by him was a gratuitous statement, and there was no legal obligation on 


plaintiffs to rely upon that statement. His Honour said that'in matters 
of that kind the tradesman was the best judge of the terms upon which 


һе was prepared to do work, and in that case plaintiffs, in a letter of 


Nov. 13, 1903, said they had gone into the matter thoroughly and cut the 
prices very fine. The fact truly, or untruly, stated to them that someone 
else had offered to do the work for less would be a gratuitous statement 
which he had no legal right to ascertain, and on which in the case referred 
to it was folly to rely. What а contractor had to consider, and аза man 
of business would consider, was the terms on which it would be to his 
advantage to do the work. What anyone else would do it for was beside 
the question. He entered judgment for defendant, but, having regarü to 
the finding of the jury, without costs. 


Corporation of Ontario v. Bell Telephone Oo. of Canada. 


Judgment in this appeal by Toronto Corporation from a decision of the 
Court of Appeal for Canada, reversing & decision of Mr. Justioe Street, was 
given by the Judicial Committee of the Privy Council on Friday last. 

In delivering judgment, Lord MACNAGHTEN said Toronto claimed 
an injunction against the company, and their claim was founded upon 
the eontention that the company was not eniitled to enter upon the 
streets of the city and to construet conduits or lay cables thereunder, 
&c., without the consent of the Corporation. The company had been 
incorporated by a Dominion statute in 1880 for carrying on the business 
of a telephone company, and the scope of its business was not con- 
fined within the limits of any one province. It was authorised to acquire 
any lines for the transmission of telephone messages in Canada or else- 
where, and to construct and maintain its lines along, across or under any 
public highways, streets, &c., or across or under any navigable waters, 
either wholly in Canada or dividing Canada from any other country. 
The British North America Act, 1867 (sec. 92, sub-sec. 10 (a)), in the dis- 
tribution of legislative powers between the Dominion Parliament and 
provincial Legislatures, expressly excepted from the class of “local 
works and undertakings assigned to provincial Legislatures lines of 
steam or other ships, railways, canals, telegraphs and other works and 
undertakings connecting the province with any other or others of 
the provinces or extending beyond the limits of the province,” and 
sec. 91 conferred on the Parliament of Canada exclusive legisla- 
tive authority over all classes of subjects so expressly excepted. No 
doubt a telephone company, the objects of which, as defined its 
act of incorporation, contemplated extension beyond the limits of one 
province, was just as much within the express exception as а telegraph 
company with like powers of extension. "Therefore the Bell Co. acquired 
from the Legislature of Canada all that was necessary to enable it to carry 
on its business in every province of the Dominion, and that no provincial 
legislature was, or is, competent to interfere wih its operations, as 
authorised by the Dominion Parliament. The question as to the com- 
pany's rights to carry on local business was raised in the province of 
Quebec, and decided adversely to the company in 1881, In consequence 
of that decision, with which their lordships were unable to agree, the 
company applied for and obtained in 1882 from the Legislature of Ontario 
an act authorising it to exercise within that province the powers which the 
Dominion Act had purported to confer upon it. That act, however, 
according to the construction placed upon it by the Corporation, made the 
consent of the Council a condition presedent to the exercise of the com- 
pany’s powers in cities, towns and incorporated villages. The company was 
proceeding to construct its lines in Toronto city without the consent of the 
Corporation when the two actions, the subject of the present appeal, 
were brought. Mr. Justice Street decided in favour of the Corporation, 
but his decision was reversed by the Court of Appeal, Mr. Justice 
Maclennan dissenting. After referring to authorities, his Lordship said 
that they agreed that nothing had occurred to prevent the company from 
insisting on the powers which the Dominion Act purported to confer upon 
it, and their Lordships, therefore, were of opinion that this appeal must 
fail and ought to be dismissed, with costs. 


Mansfield Engineering Oo. v. Wye.d. 


At Mansfield (Notts.) County Court last week, plaintiffs sought to 
recover £31. 158. 6d. from defendant for wiring his premises and for 
fittings, &c., supplied. It appeared that in August, 1902, defendant had 
requested plaintiffs to estimate for an installation of 19 lights, and this 
estimate was verbally accepted. By October the wiring was completed, 
but the fittings and lamps had not then been placed in position. At that 


time defendant had completely altered his views and decided to have a | 


number of extra lights and to alter the position of others. The whole of 
the wiring had to be done again, and other things altered. When the 
&ccount was delivered in July, 1903, exception was taken to it, and 103. 
was deducted. After proceedings had been taken defendant paid sums of 
£14 and £11. 18s. into court. A counter-claim for breach of contract for 
£12. 15s. was then filed. 

After hearing the evidence his Honour said he considered the charges 
fair and reasonable. He awarded plaintiffs the amount claimed, less 
£3. 89. for ornamental brackets, &c., and costs. 


— 


Re Northern Counties Electric Traction Oo. (Ltd.) 


In the Chancery of Lancashire, at Liverpool last week, the Vice- 
chancellor (Sir S. Hall, K.C.) heard an application by Messrs, A. Ward 
Thomas and J. W. Donaldson, electrical engineers, and A. M. Fowler, 
civil engineer, to reverse a decision of the liquidator rejecting applicants’ 
proof for damages alleged to have been sustained by them by reason of a 
contract that applicants should be employed as engineers in connection 


East and elsewhere. 


switchboards are required by Messrs. Crompton & Co. 
to the manager, lamp department. 


Ham Municipal Technical Institute. 
Applications to the principal before noon Dec. 5. See advertisement. 


Technical Institute. 
Education Offices, Victoria Embankment, E.C., by Nov. 23. 


with an electric railway scheme in North Wales. From the evidence of 
Mr. F. F. Roberts, it appeared that he was at the time of the alleged 
contract a partner with the applicants Ward Thomas and Donaldson, and 
that the partnership was afterwards dissolved. 

The VICE-CHANCELLOR held that, assuming there was & contract as 
alleged, it was a contract for personal services, which applicants could 
not enforce after the dissolution of partnership. 

The application was therefore dismissed with costs. 


е = лаа 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— 


APPOINTMENTS VACANT AND FILLED. _ 

Leigh Corporation invite applications for the position of chief 
engineer and manager of their electricity undertaking. Salary £250, 
rising by annual increments of £20 to a maximum of £350 per 
annum. Further particulars are given in an advertisement. 
Applications to the town clerk (Mr. Peregrine Thomas), Town Hall, 
Leigh, Lancs., by noon, 29th inst. 

A junior assistant is required for test room. Applications to 
British Electric Transformer Co., Basildon House, Moorgate-street, 
London, E.C. See advertisement. 

An experienced engineer is wanted as first assistant to the cable 
engineer in charge to assist in laying submarine cables in the Far 
See advertisement. | 

An experienced assistant electrician is required for submarine 
cable work. Sec advertisement. 

A first-class draughtsman on h. -t. and l.t. switchboards and 


switchgear is required by the Brush Electrical Engineering Co., 
Loughborough, See advertisement. 


Two draughtsmen used to switch gear and arrangement of 
Applications 
See advertisement. 

Manchester Tramways committee require an assistant civil engi- 


neer (with experience in tramway work and building construction); 
also a junior draughtsman. 


Applications by 1 p.m. 26th inst. 


A demonstrator in mechanical etigitieering is required for West 
Salary £150 per annum. 


A chief assistant is required for the mechanical engineering 


department of Northampton Institute, Clerkenwell, London. Appli- 
cations to Principal by 80th inst. 


A demonstrator in engineering is required at the Paddington 
Salary £150. Applications to Clerk of L.C.C., 


An assistant secretary is required by the Council of the British 


Association for the Advancement of Science. Salary £300. Applica- 
tions to Burlington House, Piccadilly, W., by Dec. 2. 


Patent Office.—An open competitive examination for 20 situa- 


tions as assistant examiner in the Patent Office, London, will be held 
by the Civil Service Commissioners, to commence Jan. 2. Dec. 15 
is latest day for applying for admission 
Civil Service Commission, Burlington-gardens, London, W. 


forms from the Secretary, 


Dr. Frederick Rose, H.B.M. Consul at Stuttgart, has been 


appointed assistant educational adviser to the Education Committee 


of the London County Council. | 

Mr. W. Е. Curnock, of the Northampton Institute, Clerkenwell, 
has been appointed head of the engineering department at the 
Technical College, Huddersfield. 

Mr. J. G. Doran, of Southampton, has been appointed chief assis- 
tant electrical engineer at Bermondsey (London) electricity works. 

The staff of the electricity department of the Heston and Isle- 
worth Urban District Council now consists of: Mr. F. A. Bond, 
A.M.LE.E., chief electrical engineer; Mr. J. A. Sykes, chief 
assistant-engineer ; and Mr. E. G. Hull, chief clerk. 

D ERA een НОЕН 


EDUCATIONAL NOTIOES. 

At the annual meeting of the Governors of University College, 
Bristol, on Wednesday, the report of the Council was presented, 
and stated that steady progress had been made during the pas’ 
year. The total number of students was 1,034, and (excluding 
medical students) the entries for the various lectures and classes 
numbered 2,354, an increase of 54 compared with the previous year. 
It was stated that the Treasury had decided to double the grant for 
the present year. 

Prize Distributions.—The Right Hon. Lord Reay, G.C.S.I., 
G.C.LE., will deliver the prizes at the Northampton Institute for 
the session 1903-4 on Dec. 9 at eight o'clock. The prize delivery 
will be followed by a conversazione, which will be continued on 
Dec. 10. 

Lord Alverstone will distribute the prizes and certificates to the 
students of Birkbeck College, London, on Dec. 6, when an address 
will be given by Sir Oliver Lodge, D. Se., F. R. S. 
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Accident.—At Dublin on Monday the city coroner (Dr. Byrne) 
held an inquest on the body of John Handley, who was killed at 
the Pigeon House electricity works on Saturday last, while engaged 
in working а crane. 

Medical evidence showed that deceased died from shock due to a frac- 
tured skull and to severe internal injuries. 

The Restpent ELECTRICAL Ехогхека (Mr. Mark Ruddle) said the crane 
was guaranteed to lift 25 tons with perfect safety. At the time of the 
accident it was being used in the erection of & set of generating plant at 
Pigeon House station. A clause in the contract provided that each con- 
tractor for plant to be erected in the engine house would be permitted to 
use, free of charge, but at his own risk and entirely under the direction 
of the engineer, the 25-ton overhead hand crane in the engine house. He 
was not present at the time of the accident. He examined the crane on 
Sunday morning. The handle on the side upon which the unfortunate 
man was working was bent slightly, and, so far as he could see, the bend- 
ing was caused by contact with the man while revolving. He could not 
form an opinion as to the cause of the accident. There was no fault in 
the crane itself. Deceased was in the employ of the General Electric 
Co., the contractors. The crane at the time the accident occurred should 
[indi been in treble gear ; it was in single gear on Sunday morning when 

e saw it. 

Jonn Мохквох, electrical engineer in the employ of the General Elec- 
tric Co., stated that on the 12th inst. five men (including deceased) were 
working at a crane lifting a flywheel about 25 tons’ weight from where it 
was lying on the floor from a horizontal intoa vertical position. Two men 
were working the handle at one side and two men and deceased at the 
other side. When one side of the wheel was raised about 446. from the 
floor, witness noticed the rope slipping slightly, and he called to the men at 
the crane to lower. 'They lowered About а yard, and witness then heard 
& noise in the crab. On looking up he saw the deceased falling and he 
also noticed that the men had lost control of the crane and it was 
running away. Along with Mr. Knowles, superintendent of works, he 
looked at it, and he discovered that the handle on the brake side was 
broken, and that the handle on the side at which deceased worked was 
bent. The whole of the machinery was in good order, with sufficient 
lever brake power by either hand or foot, For the oonvenience of the 
men there was a gangway erected at each side of the crane, and he could 
form no idea of how the accident occurred. There must have been treble 

ear on the crane at the time the acoident occurred, as it would have 
beet impossible to have lifted that weight with any other gear. 

A labourer named Lowry, jn the employment of the Corporation, stated 
that he left work for the Corporation on Saturday and was then 
employed by the company to help in working the crane for them. 
The crane was in treble gear. When the fly wheel was about 4$ft. from 
the ground it suddenly tilted, shaking the crane, some of the pins of 
which came out, and it fell into single gear. Mr. Gore, for the General 
Electric Co., said the company would do everything possible to relieve 
the widow and family of deceased. They would pay her his full salary, 
without admitting liability, pending investigation. 

The Jury found that death was due to shock following fracture of the 
base of the skull, and that the accident occurred owing to defective 
slinging of the fly wheel which the men were about to raise. 


Aden. —It is proposed to establish electricity works and to con. 
struct an electric tramway at Aden. 


Annfleld Plain.—The South Derwent Coal Co. are putting down 
electricity generating plant for lighting and power, and offer to 
supply current for lighting the district. A special meeting of the 
Council will consider the matter. 


Argentina.—The Mayor of Buenos Ayres has entered into a 
provisional contract with Mr. T. B. Holway, on behalf of a foreign 
syndicate for the erection, equipment and working of electricity 
works. A capital of $18,000,000 will be required, and when this 
has been redeemed the undertaking is to revert to the Corporation. 

The Review of the River Plate" states that the tariff of prices 
for current is to be sufliciently high to pay 5} per cent. interest on 
the capital. The contract provides that after paying interest on deben- 
tures (39,000,000 gold at 44 рег сепі.), the preferred dividend (mini- 
mum guaranteed by Municipality 44 per cent., with maximum of 6 
per cent.), the remaining profits are to be equally divided between 
the Municipality and the deferred shareholders, and when the latter 
receive 9 per cent. the balance will go the Municipality. The 
existing company (Compania Alemana de Electricidad) are to be pro. 
hibited from extending their mains. According to the Review the 
mayor proposes that the Municipal Council should further bandicap 
the Compania Alemana by declaring as lapsed the concessions originally 
granted to the River Plate Electricity Co., the General Electric Co, 
(formerly Rufino Varela) and the Primitiva Gas Co. (formerly Edison 
Electric Light Co.), and that the Compania Alemana be ordered to 
immediately stop making use of the installations of the above-mentioned 
companies, The mayor also, it is stated, urges the Corporation to exercise 
what he asserts to be its right to limit the Alemana Co.'s charges to 
$0.193 per kilowatt-hour for private lighting, $0.091 for public lighting, 
$0.068 for traction, and $0:102 for power. The company does not admit 
that the Corporation has any such rights of regulating it3 charges. 

The Shareholders of the gas company at Chivile»y will shortly discuss 
the question of establishing electricity works. 


Rosario Municipal Council have rejected Mr. Keenan's application 
for a concession for constructing and working electric tramways, 
and the mayor has decided to invite tenders for a municipal system. 


Ashton-under-Lyne.—The Council have applied for a loan of 
£80,000 for extensions of the electricity undertaking. 


Aston.—Another section of the electric tramways (Aston Cross 
to Gravelly Hill) was opened for traffic on Monday. 


Audenshaw.—An extension of time of 12 months to complete 
the electric tramways has been applied for by the Council. 


Bermondsey (London).—On Tuesday the Council borough elec- 
trical engineer (Mr. W. Н. Vincent) reported on a short-circuit on 
the mains on the 25th ult., which involved certain sections of the 
network being temporarily disconnected. Little inconvenience was 
caused, however, only two consumers being seriously affected. It 
was the first case of the kind in Bermondsey. The faulty sections 
had been speedily located, and the whole of the public lighting 
affected was again promptly in operation. The localising revealed 
the fact that the network had broken down in three places. The 
damage to the feeders was slight. On close examination, he 
arrived at the conclusion that the pitting, which extended for 135yds., 
was due to electrolysis. 


Bethnal Green (London).—A 00 of Hackney- road has 
obtained permission from the Borough Council to obtain a supply 
of electricity from Shoreditch Borough Council, provided he dis- 
continues the supply when Bethnal Green is itself in a position to 
supply electric current. 


Bournemouth.— During the six months ended September the 
municipal electricity works generated 869,227 units, an increase of 
112,305 over the corresponding period last year. The works costs 
were 1'0461d. per unit generated against 1: 1189d., and the total costs 
1:6674d., against 1:8058d. in 1903 4. 


Bradford. Тһе committee of the Bradford Drapers’ Association 
have decided to again ask the Corporation for a reduction in the 
charges to consumers of current for lighting and to increase the 
price of energy to the tramways departinent to the actual cost of 
production. It was further decided to ask for un extra discount on 
electricity accounts in lieu of the free lamps now supplied. 


Brandon.— The Council are considering an offer from the North 
Brancepeth Coal Co. for the supply of electricity to 72 25 c.p. incan- 
descent electric lamps for public lighting at 42s. 6d, per lamp per 
annum, or 378. 6d. per 16 c.p. lamp per annum. 


Ohelsea (Gondon).—The Chelsea Electricity Supply Co. has 
offered to supply electric current for lighting the town hall and 
publie baths, and a committee of the Council is to report as to 
whether the offer would be more economical than the erection of 
independent generating plant. 


Ooelchester.—A special meeting of the Council was held on Tues. 
day to eonsider the promotion of a bill for the construction of addi- 
tional tramway гопфев, but in the absence of a quorum discussion 
was postponed. 


Dublin.—A special meeting of the Corporation in committee was 
held on Monday to consider the recent proposals of the consulting 
engineer (Mr. R. Hammond) for the working of the Corporation 
electricity works, and the report of the Lighting committee thereon. 
Alter discussion it was decided that the matter should be adjourned 
pending & report by the committee on the financial condition of the 
undertaking, and that no further work is to be undertaken until 
Mr. Hammond has reported that the works covered by his agrec- 
ment of Sept. 22nd, 1899, have been completed. 


Durham.— The County Council have been informed by the Local 
Government Doard that no statutory authority exists enabling the 
Council to carry out the proposed county electric supply scheme. 

A report was presented by the Electricity Supply committee to the 
County Council last week, in which it was stated that 

The area at present covered by companies for electric lighting and 
traction was over 125,921 aores, out of 638,037 acres in the administrative 
county of Durham. In the area covered by these companies the popula- 
tion was 340,508, against a total population of 774,619 for the county. 
The report gives figures as to cost, &c., of electric current supplied by 
companies and local authorities in the county, and the report states that 
efforts have been made to obtain reliable data as to the working of public 
schemes of electric service. In one large group of public undertakings 
owned and managed by local authorities, the committee found that the 
authorities charged their customers 1:344. per unit less than the com- 
panies. The saving in charges aggregated to nearly one million pounds, 
upon an invested capital of 174 millions, or equal to a return of 54 per 
cent. per annum, and in addition to this great saving in charges, theyearned 
а commercial return of 6:14 per cent., or nearly $ per cent. more than the 
companies, This difference was due to two great causes; first, the 
authorities saved the huge sum of £472,344 in working expenses, as com- 
pared with the scale of working expenses prevailing with the companies. 
Second, in consequence of selling their electricity at so much less per 
unit the authorities sold an extra volume of current, which brought them 
an extra income of £585,222, as compared with the scale of sale by the 
companies for the same plant. These two large items of economy and 
extra sale made up (the report continues) the considerablo total of 
£1,057,568. Out of 108 local authorities that replied to the question 
„Would the authority be willing to take part in a conference to consider 
the practicability of & county scheme of electric service?" 77 replied in 
the affirmative and 31 in the negative, The committee therefore asked 
the Connoil to give them authority to call in an expert to report upon 


the practicability of a county scheme of electricity supply, and, on receipt 
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of the report, to invite the local authorities to attend a conference for 


ascertaining their views as to the working of such county scheme. 
After discussion, the report was referred back. 


Egypt.--A contract has been entered into between the Suez City 
Council and Messrs. G. Beyts & Co., Suez, for the establishment by 
the company of an electric lighting service for the city. The text 
of the contract is given in the Journal Officiel " of Nov. б. 


Electric Lighting and Traction Notices.— The following further 
notices of intention to apply for provisional electric lighting orders 
have appeared :— 

Corporations of Andover, Conway and Eastbourne (for Willingdon) ; 
District Councils of Kingsbury, Litherland, Penmaenmawr and Southall 
Norwood; Windsor Electrical Installation Co. (for Clewer Without and 
Old Windsor. 

In the following instances procedure by Bill has been decided 
upon: — 

The Urban Electric Supply Co. are promoting a bill to authorise the 
connecting up of the area of supply in their Walton-upon-Thames 
Electric Lighting Order, 1904, with the generatiog station of the com- 
pany at Weybridge, in the area defined by the Weybridge Electric 
Lighting Order, 1900. 

In the bill of the Andover Gas & Coke Co. power is sought to supply 
electrical energy in Andover, to accept transfers of authorised electrical 
undertakings, «е. 

Aberdare District Council are promotiog a bill to authorise the con- 
Struction and working (or leasing) of eleciric tramways, to enter into 
agreements, &o., to erect and maintain electricity supply and refuse 
destructor works, to supply electricity within and beyond the district, to 
supply electric fittings, to purchase, sell and let on hire or dealin and fix 
motors, fittings, switches, lamps, &c., and to exempt same from liabili y 
to distress, to alter time for filing annual accounts, to make bye-laws with 
respect to electric fittings, to exempt Council from liability to supply in 
certain cases, “с. 

Accrington Corporation are promoting a bill authorising the re-con- 
struction and conversion to electric traction of existing tramways within 
and beyond the borough, to enter into working and traffic agreements, to 
make further provision with regard to their electric lighting undertaking, 
to supply electricity in bulk to neighbouring authorities and others, to 
make special charges to consumers having stand-by supply, to authorise 
purchase, sale and letting-on-hire of motors, fittings, &c., to alter date of 
filing accounts, to exempt from distress motors, &c., let on hire, to 
authorise acceptance of transfer of electrical undertakings in districts 
adjoining or near the borough, to establish a municipal insurance fund, «с. 


Blectrical Contractors and Municipal Wiring.—The Teesside 
Association of Electrical Contractors recently complained to West 
Hartlepool Corporation that local contractors had been subjected to 
unfair competition by employés in the Corporation electrical depart- 
ment having, after working for the Corporation during the day, 
undertaken wiring work for consumers in the evenings. In reply 
the town clerk stated that the only work done in that manner had 
been connecting up short lengths of wire to meters. The contractors 
are not, however, satisfied with this explanation, and intend to 
consult the National Association of Eleetrical Contractors. 


Electricity in Mining.—Electric plant has been put down by 
the Cathcart Proprietary Gold Mines, Victoria. Current is supplied 
by a Ganz three-phase generator, driven by a 170 в.н.р Belliss engine. 
The boilers are of the Otis dry back type. Current is supplied not 
only for lighting but for winding, pumping, puddling, &c. The 
contractors for the Whole of the plant, including the motors, were 
the Austral Otis Engineering Co. (agents for Ganz & Co.), the con- 
denser plant being supplied by the Corrugated Surface Condenser 
Co., Melbourne. 


Felixstowa.—The Felixstowe and Walton District Council for- 
mally took over on Friday the local works of the Suffolk Electricity 
Supply Co., but the company cont inues to manage the undertaking 
for 25 years, receiving the profits, and pays the Council 6 per cent. 
on the capital expended in order to provide interest and sinking 
fund on capital outlay. Of the purchase price (£8,000), £5,000 has 
been paid, the balance being retained as a guarantec. 


Finchley.— An inquiry has been held into the application of the 
Council for sanction to borrow £17,000 for electric lighting extensions, 

The Creek ‚Мг E. H. Lister) said the capacity of the original plant 
was 10,000 8 c.p. lamps for private lighting and 150 publie street lamps. 
They were at present supplying current to 16,600 8 c.p. lamps. Up to 
the end of September they had a balance unexpended on the original loan 
of £2,854. 13s. 11d. The district was a growing one, and electric lighting 
was becoming so popular that it was doubtful whether the loan now being 


spied for would enable them to more than tide over the present winter's 
оа. 


Gosport.— The Council have assented to the application of Gosport 
& Alverstoke Electrice Lighting Co. for a provisional order. 


Haddersfield.—The accounts of the electricity department for 
1993 show a surplus of £3,915, and this has been carried to depre- 
cintion and contingencies account, which now stands at £11,853. 
The equivalent of 18,661 additional 8 c.p. lamps were connected 
during the year. 


Hong Kong Tramways.—At the meeting of the United Explora. 
tion Co. (Ltd.) last week the chairman (Mr. E. Davis) said that 
the Hong Kong tramways. in which the company was interested, 
were open to traffic, and from all information to date they were led 
to expect satisfactory results. The question of additional rolling stock 
might possibly have to be gone into at an early date. The consult- 
ing engineer to the tramway company (Mr. A. Dickinson), upon 
whose advice and estimate as to ultimate receipts they went into 
the business, was leaving for the Far East on 3rd prox., and the 
principal question he would have to go into was that of dealing with 
the large traffic the company had to handle. The traffic at present 
carried by the tramways was larger per car-mile than that on any 
other tramway of which they knew ; it was 45 per cent. higher than 
Dublin and very much larger than any line in the principal towns 
in England. The directors were already negotiating for the equip- 
ment of the line on а larger scale by the addition of a further number 
of cars, and when Mr. Dickinson arrived out that matter would be 
definitely settled. 


Kirkcaldy.—Terms have been arranged between Mr. Wemyss, 
of Wemyss Castle, and Kircaldy Corporation for the construction of 
an electric tramway between Leven and Kirkcaldy, 


Light Railways.— The Board of Trade have, after modification, 
confirmed the London United Tramways (Light Railway Exten- 
sions) Order authorising lines between Hounslow and Cranford 


and between Heston, Hounslow, Hanworth, Twickenham апа: 


Sunbury Cross. 

At the Board of Trade offices on Tuesday, Sir Herbert Jekyll 
heard objections to the confirmation of the Snowdon to Bettws-y- 
Coed Light Railway Order authorising the construction of about 
18 miles of railway in North Wales, to be constructed on a 2ft. gauge 
and worked electrically. The National Trust for Places of Historic 
Interest or Natural Beauty, the Co operative Holiday Association, 
the Alpine Club and others opposed on the ground that the beauty 
of the Snowdon district was so exceptional, and its attraction for a 
large number of visitors so great, that it deserved protection from 
a railway. Mr. H. Lloyd, K.C., for the promoters, said they had 
done everything to avoid interfering with the natural beauties of 
the neighbourhood. Decision reserved. 


London County Oouncil.—At Tuesday's meeting the Council 
accepted the recommendation of the Highways committee that 
Parliamentary powers be sought to construct tramways over Black- 
friars and Waterloo bridges and along Victoria Embankment. 

Northern Tramways.— The Council postponed decision on a recom- 
mendation of the Highways committee that an agreement be entered into 
with the North Metropolitan Tramways Co., providing (i) that the tram- 
ways in Rosebery-avenue, when constructed on the conduit system, shall 
be worked by the company by horse traction pending reconstruction for 
electric traction of the tramways with which they will be connect:d ; and 
(ii) that during the period of horse working the company shall pay the 
Council а rent equal to 8 per cent, per annum on the estimated cost 
(£10,285) for horse traction, with £660 added for Parliamentary, &c., 
expenses. 


Long Eaton.—The Council have decided to discontinue the supply 
of electric current through slot meters owing to difficulty encountered 
in the collection of rents. 


Loughborough.—The County Council have decided to introduce 
electric lighting at the police buildings, Loughborough. Current will 
be taken from Loughborough Corporation mains. 


Macclesfield.—The Council have decided to allow their clectric 
lighting order to lapse. 


Mexico.— Mr. Jose Sitzenstalter, Mexico City, has secured a 
concession to provide telephonic facilities in the city. A Swedish 
syndicate are said to be interested. 


Municipal Telephony. — Swansea Corporation have commenced 
proceedings against the National Telephone Co. to compel the 
company to grant intercommunication between subscribers of the 
municipal service and the company's svstem. 

On Tuesday the Corporation received sanction to borrow £2,000 
for extending their telephone system. 

The elective auditors for Swansea have issued their report, in 
which reference is made to the municipal telephone service. 

Portsmouth Telephone committee report that there are now nearly 
2,000 subscribers connected to the municipal system. 


Newport (Mon.).—An inquiry was held on Friday into the 
applieation of the Corporation for sanction to borrow £17.825 for 
extensions of their electricity undertaking. 

Evidence was given by the town clerk Mr. A. A. Newman) and the 
borough electrical engineer and tramways manager (Mr. H. Collings 
Bishop). The works were started in 1895, and at present the equivalent 
of 82,000 8 c.p. lamps are connected. The revenue had risen from £1,400 
in the first year to £15,166 for the year ended March, 1904, while the 
estimated receipts for the current year are £24,000, and a net profit of 
between £1,000 and £2,000 is anticipated. 

The IxsPEcron (Major Stewart, К.Е.) said the Corporation did not seem 
to have made much net profit. 


— — — — — 
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Mr. Сошлхсх Bisnor replied that a set-back occurred when the old 
works became so much overloaded that the Corporation had to erect new 
works for the tramways and other power purposes. The tramways depart- 
ment were customers for power at 14d. per unit. 


Norwich.—On Tuesday the Electricity committee will recom- 
mend the Corporation to authorise a revision of the charges for 
electric current. 


Pemberton.—The electrical engineer (Mr. T. Partington) has 
been granted by the Council £287 for extra services rendered in 
connection with the electric tramways. 


Personal].— Prof. Henry Adams, M. Inst. C. H., has recently retired 
from the City of London College, where for 35 years he has been 
head of the engineering department. He is, however, still con- 
tinuing his practice as consulting engineer at 60, Queen Victoria- 
street, London, E. C., where he has had oflices for the past 25 years. 


Peterborough. — Werrington residents are petitioning the British 
Electric Traction Co. to extend the clectric tramways to Werrington. 


Pollokshaws.—An agreement has been entered into between the 
Council and Glasgow Corporation for the supply by the latter of 
electricity in the шш, The agreement is conditional upon the 
Pollokshaws Council obtaining a provisional order with a clause 
authorising its transfer to the Corporation, whereupon the latter 
will pay the expenses of the Council up to £400; but if the Council 
obtain an order and no transfer clause, their expenses will be paid 
by the Corporation only to the extent of £200. If the Council 
obtain an order but carry out the work themselves or transfer their 
authority to a body other than the Corporation, no contribution will 
be made by Glasgow towards the expenses. 


Portsmouth. -Sanction to a further loan of £23,883 for tramway 
extensions has been received by the Corporation. 

Bonuses have been earned by 88 out of the 100 motormen who 
have for six months run their ears without accident. The men 
receive 10s. each. 


Presentations.— Messrs. A. J. Fames and A. Evans, engineers in 
the postal telegraph service at Uxbridge, were last weck presented 
by the staff of the local engineering branch with marble timepieces 
Mr. Fames іх being transferred to Shrewsbury and Mr. Evans to 
Bedford. 

Hudderstield Corporation. tramway officials have presented a 
smoking cabinet to Mr. C. Womersley, who is leaving for 
Kilmarnock. 


Railway Servants’ School. — The Canadian I'neifie Railway Co. 
recently organised, in connection with its head offices in Montreal, 
a school of telegraphy and shorthand for its employés. There are 
at present about 150 in attendance, and this number is being 
increased daily. A fee of $2 a month is charged, but this is return- 
able at the end of six months if the student has attended ЗО per cent. 
of the classes in telegraphy, or 70 per cent. in shorthand, or passes 
а satisfactory examination in these subjects, 


Redditch.— In reply to a query by the District Council, the 
Board of Trade intimate that they have no power to relieve under— 
takers from the obligations imposed upon them by sec. 9 of the 
Electric Lighting Act, 1882, to make up the annual accounts to 
Dee. 31. In the circumstances referred to, however, the Board 
would not refuse to accept the current accounts made up to March 
31, 1905, and the accounts for the succeeding vears made up to 
March 31. 


Sheffield.—-It has been decided to remove the notices on tramears 
and tickets limiting to £25 the Conporation's liability for compensa- 
tion for accidents on the traniwavs. 


Shildon.—The Northern Counties Electricity Supply Co.'s 
generating station will probably be completed by Jan. 1. 


Shoreditch (Gondon).— It was reported to the Council on Tues- 
day that during the 12 dass of the recent electrical exhibition there 
were 23,460 visitors, and that, after paying all expenses, there was 
a small surplus. The success was due largely to the efforts of the 
borough electrical engineer (Mr. C. Newton Russell) and the staff 
of the electricity department. The Electricity committee had 
recognised the efforts of the stuff by making suitable allowances for 
the extra services rendered. 


Stoke Newington (London).—At a mecting of the Council on 
Tuesday the Electric Light committee submitted a report upon the 
electric lighting scheme. 

The report stated that the re-opening of negotiations with the North 
Metropolitan Electric Power Supply Co. had resulted in a moditication 
of the electricity scheme which the committee previously submitted. 
The main outlines remain, the chief moditication being the introduction 
of a safeguard against any possible loss by the Council during the early 
years of the working of the undertaking. It has been arranged that 
during the first three years, and for such additional number of years as 
the Council shall think fit, the company supplying energy in bulk shall be 
paid forsuch energy the amount of netrevenue the Council may derive from 
the undertaking, and that any loss which may occur shall be borne by the 


company. The Council may terminate this arrangement by six months’ 
previous notice, on March 31, 1909, or on any subsequent 31st March. 
Upon such determination, the scheme outlined in the Committee’s report 
of June 16, 1904 (see The Electriciun, June 24), will come into operation 
with the following modifications: It is open to the Council to make an 
arcangement with Islington Borough Couucil for the supply of energy on 
s milar terms and conditions to those previously made by Stoke Newiog - 
ton Council with Hackney Council. The minimum period of 12 years men- 
tioned as the period before the expiration of which the agreement there 
detailed could not be determined will run from the determination of the 
arrangement above mentioned as applying to the early years of the 
undertaking. It is a part of the revised scheme that the Council’s 
scale of charges shall be revised so that, instead of flat rate of 51. per 
unit for light, consumers shall pay on the msximum demand system 
at 7d. per unit for first hour's daily use in each quarter, and 2d. after ; 
and in lieu of 3d. per unit for power there shall be charged 5d. per unit 
for the first hour's daily use, and 1d. after when the demand does not 
exceed 20 m.r., with the substitution of 4d. for 5d. when the demand 
exceeds 20 m.r. Present consumers are to have the option of con- 
tinuing at present rates. The charge for public lighting is to be 
145d. per unit for lamps alight during all-night hours, and 1:850. for 
those alight during half-night hours. The scheme outlined in the com. 
mittee's report of June 16, 1904, is to be proceeded with, and the agree- 
ment with the North Metropolitan Electric Power Supply Co. provides 
for such extension as the Council and the company may agree or as the 
Counci may be lawfully ca'led upon to undertake. The company bears, 
as part of the expenses of the undertaking, the interest and sinking fund 
ог repayment of loan on the capital outlay, including the £3,000 already 
ra sed, and if London County Council should require a maintenance or 
reserve fund for repairs cr renewals, that also is to be borne by the com- 
pany; but if any part of the last-mentioned fund remains at the termina. 
tion of the period during which the company is to take the profits 
and bear the losses, this amount is to be repaid to the com any. 
When the yearly receipts for energy supplied for lighting exc 4d. 
per unit for the total number of units supplied during the year, the excess 
is to belong to the Council, and similarly any surplus over 3d. per unit 
for the total number of units supplied during the year for power is to go 
to the Coancil. 

In lieu of the recommendations in its report of June 10, 1901, the com- 
mitte therefore recommended :—(1) The adoption and sealing of the 
s de with the North Metropolitan Electric Power Supply Co. (2) The 

option and carrying into effect of the scheme outlined above, including 
the acquisition of sites, the erection and equipment of station, and the 
laying of cables in Church-street, Lordship-road, Lordship Park, Manor- 
road, Woodberry Down and Seven Sisters-road. (3) Reference to the 
General Purposes committee of the acquisition of sites for the meter and 
transforming stations. (4) The immediate appointment of the Standing 
Electrie Lighting committee. and reference to it of all the foregoing works 
other than the acquisition of the said sites, 


At the suggestion of the chairman of the committee, consideration 
of the report was adjourned to a special meeting. 


Swinton and Pendlebury.—The Council have entered into an 
agreement with the Lancashire Eleztrie Power Co. for the supply 
ot electricity in bulk. 


Telephone Wires over the Thames.—At the meeting of the 
Thames Conservancy on Monday an application from the National 
Telephone Co. for permission to place six wires over the Thames at 
Wallingford was refused. The company stated that the expense of 
a cable under the river would be prohibitive, and unless the com- 
pany were afforded facilities for carrying the wires over the river 
they would be unable to supply any of the residents on the Oxford. 
shire side with a telephone service. 


The Telephone in Greece.—\With an estimated population of 
2,609,948 there were 865 telephone stations and 754 miles of tele- 
phone wire in Greece at December 81, 1902. 


Transvaal Imports.—The imports of electric cables, wires and 
fittings into the Transvaal for the eight months ended Aug. 31, 1904, 
were valued at 449,000, compared with the same figure for the 
corresponding period of 1903. 


Western Australia.—At Claremont tho Municipal Council will 
commence electricity supply on Jan. 1, with an equivalent of about 
900 8c.p. Supply will be given at first in the evening only at 7d. 
per kilowatt hour. 


Westhoughton (Lanca.)--Negotiations are proceeding between 
the Council and the Lancashire Electrie Power Co. for the supply of 
electricity in bulk by the company in this district. 


Westminster (London).— The Works committee of the Council 
have issued a report as to negotiations between the Council and the 
electric lighting companies on the subject of the hours during which 
the companies shall have access to their distributing boxes. 

The report states that the amended proposals made to the companies 
were not more onerous than those accepted by the Postmaster-General. 
But the companies, through Prof. Kennedy, rejected the proposals, and 
closed the negotiations abruptly. | 


Whitefield (Lancs.).— The Council's reply to an inquiry from 
the Board of Trade as to the position of the Whitefield electric 
lighting provisional order is a request for terms from the Lancashire 
Electric Power Co. for а supply of electricity in bulk to the Council, 
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TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Visiting Committee of Worcestershire County Council invite 
tenders for supply and erection at their new lunatic asylum (in 
course of construction) near Bromsgrove, of engines, dynamos, 
booster and steam services; storage battery and accessories, main 
switchboard, ring main, feeders, distribution boards, wiring, lamps 
and accessories. Plans at the offices of the architects (Messrs. 
George T. Hine & Co.), 85, Parliament-street, Westminster, S.W. 
Specifications, &c., from the clerk (Mr. Robert J. Oliver), Shire 
Hall, Worcester. See also advertisement. 


The Dublin United. Tramways Co. invite tenders for the supply 
of general stores, including electrical supplies, car fittings, iron, 
steel, castings, oil, &c., for 1905. Forms of tender from the secretary 
(Mr. R. S. Tresilian), 9, Upper Sackville-street (where patterns may 
be seen), from 21st to 30th inst. Tenders (addressed to chairman) 
to Mr. Tresilian by Dec. 5. See also an advertisement. 


Salford Corporation electricity department invite tenders for the 
supply, delivery and erection of a feeder booster at their Frederick- 
road works. Specifications, &c., from the borough electrical engi- 
neer, Mr. C. D. Taite. Tenders to the town clerk (Mr. L. C. Evans), 
by Dec. 8. See also advertisement. 


The directors of the Caledonian Railway Со. invite tenders for 
stores for 12 months from Jan. 1, 1905, including electric lighting 
materials and fittings, telegraph appliances, telephones, &c., oils 
and grease, screws, tools, hardware, indiarubber, asbestos and gutta- 
percha goods, copper rivets, &c. Tenders to the secretary (Mr. J. 
Blackburn), 802, Buchanan- street, Glasgow, by Nov. 21. 


Firms willing to tender for the electric lighting or the ventilating 
and heating of the new Manchester Stock Exchange buildings, 
Norfolk-s reet and Pall Mall, Manchester, are required to send in 
their names (with a list of three similar contracts which they have 
executed) to Messrs. Bradshaw & Gass, 19, Silverwell-street, Bolton, 
by 21st inst. 


Whitby District Council invite tenders for one 200kw. direct- 
current dynamo, coupled to a high-speed enginé (reciprocating or 
turbine type) ; and one water-tube boiler, fitted with chain grate 
mechanical stoker. Tenders to the electrical engineer (Mr. L. H. 
King) by 5 p.m. Nov. 21. 


Oldham Corporation Electricity eommittee invite tenders for 
supply, delivery and erection of two negative return feeder boosters 
(with switch gear and boards for tramway system). Tenders to Mr. 
8. Wilmott Newington by Nov. 25. 


Newport (Mon.) Electricity and Tramways committee invite 
tenders for various machine tools. Tenders to the town clerk by 
Nov. 21. 


Messrs. Cadbury Bros., Bournville, Birmingham, invite tenders 
by Dec. 5 for 12 months’ supply of electric lamps, cables, engincers' 
stores, &c. 


Leith Corporation invite tenders by 26th inst. for 80 electric 
tramcars complete and & sprinkler car; also for rails, tish-plates, &c. 


Swansea Corporation invite tenders by Dos. 1 for 12 months’ 
supply of motors and starting switches. 


Tenders are invited by Nov. 25 for the supply of 25 electric motors 
for the tramway service at The Hague. Tenders to the Director of 
Tramways, The Hague, Holland. 


Salamanca (Spain) Municipality invites tenders for the electric 
lighting of the city for & period from July 25, 1905, to July 95, 
1915. The adjudication of the contract will be made at the 
Municipal Offices, Salamanca, at noon, Dec. 19. The Madrid 
Gazette " of Nov. 6 contains further particulars. 


The municipal authorities of Pola de Siero, Spain, invite tenders 
for the electric lighting of the district for 10 years. Tenders will be 
adjudicated upon at the Municipal Offices. Pola de Siero, at 11'a.m. 
of Nov. 30. Further information is given in the “ Madrid Gazette 
of Nov. 8. | 

The Municipal Council of La Paz, Bolivia, invite tenders för the 
public and private electric lighting of the city for 12 vears, which 
period may be extended. Further information from the Bolivian 
Consul-General, 12. Fenchurch.street, London, Е.С. Tenders to the 
secretary of the Council, La Paz, by 2 p.m. Jan. 15. 


TENDERS RECBIVED AND AOOEPTED. 


- Bermondsey Borough Council has accepted the tender of W. 
Dowell & Co. for 1,200 tons of small coal (Watson's washed nuts, 
specially prepared for chain grate stokers) at 13s. 6d. per ton, and 
that of Cockerell & Co. for 1,000 tcns of Welsh coal (Bwllfa) at 
£1. 18. per ton. 


Hammersmith (London) Council have accepted the tender of 
Richardsons, Westgarth & Co., for а third surface condenser at 


£1,600; that of the Thermal Storage Co. for thermal-storage plant 
(four vessels) at £2,616; and that of Robey & Co. for feod-water 
heater at £430. 

We are asked to state that through Messrs. Siemens Brothers & 
Co., the order for troughing required in connection with Messrs. 
Kennedy and Jenkins’ specification for the Great Western Railway 
electrification has been placed with the Howard Conduit Co. 

Acton Council have accepted tenders from the Key Engineering 
Co., Venner & Co. and the British Thomson-Houston Co. for the 
supply of electricity meters. 

The Railway Commissioners, New South Wales, recently invited 
tenders for five ycars' supply of iron and steel (about 50,000 tons) 
for railways and tramways, the metal to be manufactured in the 
State. The only tenderer was W. Sandford, Lithgow, New South 
Wales, who will, if his offer be accepted, have to spend about 
£300,000 upon works. 

Graham, Morton & Co. have supplied to Melbourne City Council 
a large complete coal and ash handling plant for the boiler house at 
the municipal electricity works. The plant is electrically driven by 
three separate motors. The motors for driving the crusher and 
coal conveyor are 12 B.H.P., running at 600 revs. per min., and are 
of the enclosed ventilated type and suitable for a three-wire direct 
current of 460 volts. 


The Hart Accumulator Co. have secured from the War Office a 
contract for the supply of 67 standard lighting type cells of n capacity 
of 600 ainp.-hours for Plymouth. 

Belfast City Council have accepted the tender of J. W. Singer & 
Sons, Frome and London, for the supply of electroliers for the new 
city hall at £2,500. 


Fulham (London) Council have accepted the tender of the British 
Thomson- Houston Co. for a 8,000-volt main generator switchboard 
for £492. 

Hereford Corporation have placed an order with the India Rubber 
Co. for a rotary transformer at £50. 10s. 

Portsmouth Telephone committee have placed an order with 
W. T. Henley's Telegraph Works Co. for cables. 


BUSINESS NOTICES, & oo. 


We are informed that five leading British electrical and mechanical 
engineering firms have agreed to amalgamate their Egyptian 
interests. The firms in question are Messrs. Dick, Kerr & Co., 
Callender’s Cable & Construction Co., Babcock & Wilcox, Gwynnes 
Limited and James Gibb & Co. A new company, the British 
Engineering Co. of Egypt (Ltd.) has been formed to“ acquire, 
develop and extend the business transacted in Egypt by the firms 
mentioned. | 
Mr. W. B. Esson, M.Inst.C.E., M.I.E.E., who recently retired 
from the position of chief engineer and manager to Messrs. Johnson 
& Phillips, has started in practice as & consulting engineer and elec- 
trical expert at 1, Victoria-street, Westminster, London, S. W. 


Mr. Norman A. Thompson, until recently manager and resident 
engineer of the Clyde Valley Electrical Power Co., and Mr. J. G. 
Wilson, for several years chief electrical designer to Messrs, Siemens 
Brothers & Co., have commenced practice as consulting electrical 
engineers at 22, North Bridge-street, Edinburgh. Telegraphic 
address, ‘‘ Inductive Edinburgh." 

Messrs. B. Reid & A. Tishlock, electrical engineers, 24, Maryland. 
street, Liverpool, have dissolved partnership. Debts by Mr. F'ish- 
lock, who continues as Reid & Fishlock. 


BANKRUPTOIES, LIQUIDATIONS, &s. 

A first and final dividend of 2s. 7d. will be payable on Nov. 21 at 
Messrs. Poppleton & Appleby, 8, Barbican, London, E.C., in tho 
failure of Thos. Hyom, electric light fitter, &c., 139, Fawcett-road, 
Southsea. 

A receiving order has been made against W. C. Bersey, Dacre 
House, Arundel-street, London, W.C. First meeting of creditors 
Nov.22 at Bankruptcy-buildings, London, W.C.; public examina- 
tion Dec. 14 at same place. 


In the failure of A. J. Hollington, electrical engineer, Barclay 
Oval, Woodford Green, the first meeting of creditors will take place 
on 23rd inst. at Bankruptcy buildings, London, W.C., and the public 
examination on Dec. 15 at the same place. 

Meetings of creditors and contributories of the Motor Mfg. Co. (Ltd.) 
will be held on 24th inst. at Bankruptcy-buildings, London, W. C. 

Creditors of the Bath Electric Mfg. Co. (Ltd.) should send par- 
ticulars of their claims to Mr. A. C. Comley, Albion-chamberrs, 
Bristol, by 30th inst. 


Plant for Sale.—An cight-pole compound-wound dynamo of 
150kw. (230 v., 612 amp., 145 revs.) for direct-coupling to engine is 
advertised for sale, owing to alteration of original scheme of driving. 
Applications to Messrs. Andrew Handyside & Co., Britannia Iron 
Works, Derby, or to Messrs. Greenwood & Batley, Leeds. See 
also advertisement. 
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Premises to Let.—There are three fine shops, with basements, to 
let in the Strand, London, on а 21 years’ lease. Particulars from 
the secretary’s office, Room 41, West Block, Hotel Cecil, Strand, 
London, W.C. See advertisement. 

Warehouse premises, 222, Upper Thames-street, comprising four 
large well-lighted floors with total floor space of about 7,000ft., are 
to be let on 1 See advertisement. 

Three rooms are to be let, separately or as a whole, in a third 
floor flat in 64, Victoria-street, Westminster, S.W. Sec advertisement. 

Catalogues, &c.— Messrs. J. Н. Holmes & Co., of Newcastle-on- 
Tyne, have ready two new lists describing and illustrating (1) 
Holmes-Page switches, and (2) recording instruments. In the 
former list a good range of quick-brake chopper-type switches are 
shown, and in the second recording voltmeters and ammeters which 
run for a fortnight without re-winding or re- inking. The difficulty 
of driving a continuous band of paper has also been overcome. The 
instruments are made up in two forms—the switchboard type and 
the portable type. 

The Brush Co.’s bulletin No. 9 describes and illustrates induction 
motors. 

The New Anglo-American Machine Brush Synd., 81, Wool 
Exchange, London, E.C., have ready a new illustrated catalogue of 
steel-wire brushes for the use of engineers, brass and iron founders, 
Ke. Anew catalogue of brushes for water-tube boilers will shortly 
be issued. 

A sheet list of Atkinson's patent excess indicators is issued by 
Messrs. Monté Callow & Co., 6, Ludyate Broadway, London, E.C. 


In a catalogue of electrical testing instruments issued by Messrs. 
Gambrell Bros., 23, North Side, Clapham Common, London, S. W., 
a portable testing set for fault location and insulation resistance 
(Calla’s pattern) is fully described. This apparatus has been specially 
designed for accurately and quickly determining the position of a 
fault in a cable in a simple manner, and it is claimed that the 
accuracy obtainable is equal to that of testiny room apparatus. A 
large variety of instruments and apparatus are described in this 
useful list. 


Exports of Blectrica! Apparatus and Material.—The follow. 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical асве 
which is not separately specified) from Nov. 9 to Nov. 15, with the 
ports of destination:: 

Alexandria, £547; Beira, £15; Cape Town, £490; Durban, 
£783; Mombasa, £770 (including £656 telegraph material); Port Eliza- 
beth, £119; Suez, £12. Argentina Buenos Ayres, £845 (including £900 
telegraph apparatus). Australasia— Auckland, £363 ; Chrietchurch, £118; 
Melbourne, £274 ; Otago, £175; Perth, £565; Sydney, £3,297 (including 
£74 telegrgph material); Wellington, £2,631 (including £602 telegraph 
material). Brazil —Rio Janeiro, £18; Santos, £127. Ceylon Colombo, 
£336. China—Shanghai, £144. France— Paris, £3,287 (including EB, 220 
telegraph material). Germany — Hamburg, £520 (including £200 telegraph 
material). Gibraltar, £1,175. Holland — Amsterdam, £1,209 (including 
£271 telegraph cable); Rotterdam, £24 (telegraph material). India— 
Bombay, £552 (including £61 telegraph material); Calcutta, £724; 
Madras, £64. ltaly--Genoa, £139. Japan— Kobe, 27 tons oi cable 
strippinga. Malta, 283, New Caledonia, £19. North Atlantic, £3,000 
(telegraph wire). Russia —Helsingfors, £16; St. Petersburg, £1,430 
(including £1,420 telegraph material). Straits Settlements—Penang, 
£319 (telegraph material) ; Singapore, £269. Stceden—Stockholm, £19. 
U.S.4.—New York, £73. Total, £24,281, against £15,741 in the corre- 
sponding week last year (Nov. 11 to 17). 


PATENT RECORD. 


Gum — 
The following List of Applications for Patents and Specifications published 
has leen compilel for this Journal by Messrs. MawaBunN, ELLIS & PRYOR, 
Chartered Putent Agents, 70, Chancery-lune, London, W.C. 


APPLICATIONS FOR PATENTS. 

NorE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inientions, When Complete Specification 
accompanies application, an asterisk is afi.rcd. 

Unless other wise stated, the application is made $n London. 

October 22, 1924. 
22,820 B.T.-H. Co. (G.E. Co., U.S.). Variable speed windings for alternat- 
ing-current motora, 
22,821 B.T..H. Со. (O. E. Co., U.S). Windiogs for alternating.c 'rrent 


motore. 

22,823 B.T..H. Co. (G.E. Co., U.S.). Control of electric motors. 
October 24, 1904. 

22832 TaxcrE Тоо, & ELrcrRic Co. and А. Н. Barm Bir oingham. 

Automatically operating and controlling electric motor starters. 
22,838 Jannus Авс LAMP X Evectric Co. and А. W. Jongs. Are lampe. 
22,839 J. W. ALLEN. Birmingham. Supporting trolley wires.“ 
22,903 B.T.-H. Co. (G. E. Co., U.S.). Controllers for electric circuits. 
22904 B. T.-H. Co. (O. E. Co., U. S.). Electrical measuring instruments. 
22,905 F. pz Mage. Electro-thermic fans.“ 


28,908 О. Акимрт. Germany. Multiple connecting system for telegraphic 
and telephonic communication. (Date applied for, Oct. 24, 1903, 
date of application in France.)* 

October 25, 1904. 

22,914 Н. Asuton. Manchester. Switch lampholders for electrical purposes. 

22,915 C. B. Е. OLat and Brown & Bartow (Lrp.) Birmingham. Switches, 

22,930 J. Haypock and T. S. Jongs. Halifax. Insulated bolts. 

22,959 A. W. Pitt. Incandescent candle lamps. 

22,962 J. GnrsHAM, Н. E. GRESHAM and G. Kisrman. Vacuum brake for 
electric trains. 

22,964 J. К. Baker. Gas or vapour electric apparatus. (Date applied for, 
Nov. 6, 1903, date of application in U.S.)* 

22,966 F. J. CHAPLIN and R. Charm. Birmingham. Construction of 
dy namo and like brushes. 

23,001 W. M. Scotr. Automatic swinches.* 

235,009 I. B. BIRNBAUM and H. G. Waits. latercommunication telephone 
eyat*me. 

25,015 К. Е. Joxzs and C. J. Jongs. Liverpool. Automatically switching 
electr:c cars from one line to another. 

October 26, 1904. 


25027 J. A. HiRsT and P. S. BRook. Chester. Terminal for resistance coils, 

23,031 Е. Renner. Menchester. Fuse heads for electric blasting." 

25,052 L. T. Аман and К. E. SHanrLE& Manchester. Hangers for 
trolley wires. 

23,050 O. S. Спа. Liverpool. Electric railways. 

25,056 С. W. HatHaway and Taluurn CrcLE Co. Coventry. Switches 
for motor cycles. 

25.084 G. Н. WuirriNcHAw. — Switches for reversing current in motors. 
(Date applied for, Oct. 29, 1903, date of application in U.S )* 

25,090 J. S. SroNE. Liverpool. Increasing effective radiation of electro- 
magnetic waves. (Date applied for, Oct. 30, 1903, date of 
application in U.S.)* 

23,093 Н. V. MitcBELL.. Contact breakers for overhead systeme. 

25,094 C. W. MAUNSBLL and Е. R. Bort. Shielde and projectors for 
X-ray tubes. 

25,095 Е. W. HowanTH (W. E. Haskell, U. S). Thermo-electric generator».* 

23,097 G. C. Fricker. Electrical measuring instruments, 

23,109 J. T. ARus1RoNo and A. ORLING. Electro-capillary apparatus, 

October 27, 1804. 

23,118 M. Cummins. Manchester. Automatic sanding apparatus. 

2155 S. К. THomrson. Manchester. Trolley pulleys, 

23,150 A. Е. Berry. Distribution of alternating current. (Date applied 
for, Oct. 29, 1903, date of application in France).“ 

23,165 G. Hitt. Electric gas ignition and extinguishing apparatus. 

23,182 W. B. Horkixson. Electric ёге alarms. (Date applied for, April 15, 


1904, date of application in U.S.)* 


23,201 E J. CHAMBERS. Third-rail insulators. 

23,203 B.T..H. Co. (G. E. Co, U.S.). Contacts for electric controllers, 
reveraing switches, &c. 

£3,204 B.T.-H. Co. (G. E Co., U. S.). Electric beating apparatus, 

23,205 B.T..H. Co. (A. E. G., Germany) Regulatien of alternating die- 
tributing eyeteme. 

| October 28, 1904. 

23,219 Н. Азнтох. Manchester. Electric lamp fittings. 

23,222 W. Muir, О. W. SONMERVILLE and Howarp & BULLOCGH. 
Accrington. Electric stop motions for drawing and roving frames. 

25,255 T. E. К. PHiLLIP&, Section insulator for trolley wires. 

25,954 T. E. К. Potties, Trolley head for collecting current. 

23,260 К. CLAYMAN. Telescopic tables. 

23,271 La Société BznaoEB, Lorn ET Cir. Insulators. (Date applied fcr, 
Nov. 6, 1903, date of application in Fracce.)* 

23,276 B.T..H. Co. (G.E. Co., U. S.). Electrical apparatus and manufac- 
turing and operating same. 

23,279 H. Aron. Res‘atances.* 

October 29, 1904. 

25,508 L. Н. Wat TER. Magnetic or electromagnetic mechanisms. 

25,558 O. HxLLsTERN. Carbons for arc lamps and tbe like. 

25,567 LacEY-HULBERT & Co. and N. Dickson. Hauling cables. 

23,377 I. Окотвсн. Dynamor.* 

23,380 La SociETÉ ErLECTRO-METALLURGIQUE FRANCAISE. Process of smelt- 


ing nickel ores in an electric furnace and crucible therefor. (Date 
applied for, Oct. 30, 1903, date of applicati.n in France.)“ 

„392 V. A. FrNN. Alternating-ourrent motors; also generators and 
direct-curreut machines, 


| SPECIFICATIONS PUBLISHED. 
Nors.—All specifications can be obtained at the uniform price of 8d. each. 


5 


1903. 

21,008 HorsrEDE-CRULL Mounting a number of electrical fittings or 
instruments on a common base. 

21,175 GaswiER. Electro- mechanical arrangement for changing speed and 
for reversing. 

21,280 SRON R. Light and heat bath apparatus. 

21,238 Davizs. Switch holders or key switches. 

21,504 Soc. ANON. DES ATELIERS DE MfcANIQUE DE PRECISION DB 
FERRITET. Electricity meters. (Date applied for Oct. 15, 1902). 

21,939 Loncs & MuiRBEAD. Signalling through submarine and like cablee. 

21,9594 Lonag & MUIRHEAD. Signalling through submariue and like 
cables. (Date applied for, Oct. 12, 1905.) 

22216 TANNER and CLAREMONT. Laying electric conductors. 


22,445 WirsoN. Apparatus for winding inductive and non-inductive coils. 
22,551 HawonTH. Electric motors and controlling devices for electric 
vehicles. 
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22,604 ALLEN. Apparatus for indicating stoppage of reduction of speed or 
utility of distant machines. 

24,305 Lopar. Production of continuous high potential electrical dis- 
charges applicable for deposition of dust, fume, smoke, fog and 
mist, for the production of rain and for other purposes. 

24,469 James Hinks & Son and WRIGHT. Suspending chain for electric 
lamps and the like. 

24,472 RvHsTRAT and GRIMMER. Electric furnaces. 

24,196 B.T.-H. Co. (G. E. Co., U. S.). Motor controllers and emergency brakes. 

25,006 Lewis and DaiwLER Motor Co. Electric ignition apparatus for 
internal combustion motors. 

25.667 LAKE (Thexton Electric Envelope Sealer Co.). 
machines. 

25,887 Scorr. Controllers for regulating speed of electric motors. 

26,967 ATKINSON. Electric meaauring and recording devices, 

26,268 ATKINSON. [Electrolytic meters. 

26,456 B.T.-H.Co. (G E. Co., U. S.). Insulated conductors, : 

26,457 В.Т.-Н. Co. (а. E. Co., U. S.). Insulated coils fer electrical apparatus 
aud process of making tame. 

26,460 B.T..H. Co. (G. E. Co., U. S.). Rheostate. 

26,462 B. T.- H. Co. (G.E C. Co., U. S.). Aro lamps. 

26,577 FIN ZI. Field magnets for dynamo electric machines. 

27,189 DzxurscH. Controlling the voltage from au electric generator. 

27,285 BiERMANN. Counters for electric curren’ meters and the like. 


1904. 


1,374 І лмо. Regulating electric motors. 
6,110 Foster, Grote & ELT. Are lampe. 
6,411 Ccoca. Brush-holders for electric motors or generators. 
7,249 Lee. Electrical fuse boxes, junction boxes, and the like. 
8,745 BIxxS. Trolley, pulleys for electric tram care. 
12,541 M., xTLAUR. Production of chemical reactions in gis^s and vapours 
by electric discharges. (Date applied for, June 3, 1903). 
12,766 Sazeeat. Gripping or holdiog and cutting submarine cables. 
12,379 Ікхі d. Adjustable support for electric light fittings. 
13,170 HULSMEYER. Hertzian-wave apparatus to indicate presence of 
metallic body in the line of projection of such waves, 
13,216 AITKEN. Telephone exch*nge systeme, 
13,433 Hickinc. Cleaning out accumulators, 
14,059 PorrHorr. Electro-galvanising. 
15,060 Botzaxo. Conductor and collector devices. 
16,395 Hunter. Combined switch and lampholder. 
16,578 Wo ters. Morse telegraph-travsmitterr. 
17,051 SrgRRYN end Woop. Tumbler switche’. 
17,181 Testor. Electrically lighting апі extioguishing ра». 
17,364 BovsriELD and OzonisgD Охүсвм Co. Preventing the breaking of 
an electric circuit containing arc gaps or the like. 
18,141 Robinson. Electric block systems for railways. (Date applied for, 
Aug. 22, 1903.) 
18,654 Reng. Sparking plugs for internal combustion engines. 


Envelope sealing 


COMPANIES’ MEETINGS AND REPORTS. 


od | 
Eastern Extension, Australasia & China Teleżraph 


Co. (Ltd.) 


The sixty-cecond half-yearly meeti ig of this Company wa; held «n 
Wednesday. Sir Joan Worrg Barry presiding. 

The GENERAL MANAGER AND SECRETARY (Mr. Г. E. Hesse) 
read the notice convening the meeting and the auditors’ report, together 
with the minutes of the sixty-first half-yearly meeting, which were duly 
confirmed. 

The CHAIRMAN said: Gentlemen, the report and accounts before the 
meeting to-day are, I am happy to say, more encouraging than those sub- 
mitted six months ago, when we were suffering from considerably reduced 
revenue and increased expenditure. The gross revenue for the half-year 
under review amounted in round figures to £300,000, against £265,000 
for the corresponding period of 1923, showing an increase of £35,000. 
(Applause.) This comparison may be, however, somewhat misleading 
because the receipts for the past half-year include interest on investments 
amounting to £13,125, which, in the corresponding period of 1903 was 
credited to the reserve fund; consequently, to arrive at a proper com- 
parison of other revenue between the two periods, the amount of interest 
should be deducted from the £35,000, thus reducing the increase for the 
half-year to, roundly, £22,000. This satisfactory increase is not entirely 
due to increased traſlic, a portion of it having been obtained from contract 
work; but ат glad to be able to tell you that a distinct growth of tele- 
graphic business is observable all over the Company’s system, particu- 
larly in the local traffic, which is a very encouraging sign. (Hear, hear.) 
The working and other expenses amounted to, іп round numbers, £141,000, 
against £138,000 for the corresponding period of 1903, showing an increase 
of £3,000, which is mainly accounted for by our having had to increase the 
staff in China and elsewhere to meet traflie requirements. The net 
n for the half-year is £143,378, and, after adding to it the credit 

alance of £41,890 brought forward from the previous half-year, there 
remains an available balance of £185,269. The usual quarterly interim 
dividend of 2s. 6d. per share has been paid for the past half-year, and 
the balance of £110,269 carried forward to the current half-year. As will 
be seen from the accounts the general reserve fund has been debited with 
46,273, the cost of a further partial renewal of the Hong Kong-Foochow 
cable, and credited with £2,679, representing the value of picked up 
cable from the partial renewal of the Singapore- Batavia section. 


When I last had the pleasure of addressing you I mentioned that 
your Directors were considering the advisability of re-arranging 
the Company's maintenance facilities, and that the с.з. “ Restorer” 
might not be sent back to her former station at Adelaide. Cir- 
cumstances have since arisen which have enabled us to sell the 
“ Restorer ” to the Commercial Pacific Cable Co. to replace the Scotia“ 
lost off Guam a few months ago. We have purchased aud sent out to 
Singapore a small steamer named the Magnet ” for effecting repairs to 
the many cables which the Company possess in shallow waters of less 
than 400 fathoms. By these means it is expected that a considerable 
economy will be effected in the maintenance ships’ expenses. 

The subsidy arrangement made with the French Government many 
years ago for establishing and maintaining cable communication between 
Saigon and Tonquin having expired last February, negotiations were 
entered into for a new arrangement, with the result that an agreement 
was arrived at, subject to Parliamentary approval, by which the French 
Government will acquire the ownership of the Tonquin cable. The 
agreement is expected to come before the Chamber of Deputies for ratifi- 
cation very shortly. 

The much talked-of conference that was expected to have been held long 
ere this to consider, among other questions, the effect upon the Pacifi: 
Cable Co. of the agreement entered into with us by the Government of New 
South Wales and others has again been postponed. Meantime the 
ratification of the agreement between the Federal Government and the 
Company is in abeyance, but the arrangement by which the Company is 
allowed to have direct dealings with the public in Melbourne remains 
undisturbed. The competition, however. between the two rival routes is 
being carried on as actively as ever, but so far we have succeeded in 
maintaining our position, notwithstanding the unfair treatment aczorded 
to us by the Governments interested, and to which I have on former 
occasions fully alluded. Results of the traffic of Australia show each 
year more completely that no commercial necessity existed for the Pacific 
Cable, which involves a loss to the various Governments of between 
£90,000 and £100,000 a year and a serious loss to this Company by the 
abstraction of traffic under the influence of the various Governments. 

Mr. R. L. O’BEIRNE asked if a good price had been obtained for the 
ship “ Restorer,” or had there been a loss on the sale? 

The CHAIRMAN: No, we have lost nothing over the sale. A fair 
price was agreed to between the two companies, and that price was really 
ratified by Sir William White, the distinguished naval architect. 

There being no further questions, the CHAIRMAN moved the adoption 
of the report and accounts, which was seconded by the Marquis of 
TWEEDDALE and carried unanimously. 

Mr. JOHN NEWTON moved a vote of thanks to the Chairman and 
Directors, which was seconded by Mr. К. WOOD, and carried unanimously. 

The CHAIRMAN, having replied, the proceedings terminated. 


INDUSTRIAL STORAGE BATTERY SYND. (LTD.) —An extraordinary 
meeting was held on Monday, when the resolution recently passed altering 
the articles of association to enable the company to subdivide its shares 
into shares of a smaller amount was carried. The chairman (Mr. C. 
Temperley) stated that experiments made with the battery had been 
satisfactory, and several orders were on hand. 


TYPEWRITING TELEGRAPH CORPN. (LTD.) At the meeting on Monday 
the chairman (Mr. A. J. Parker) said there was a loss of £2,434 on the 
past year’s working. The directors had not sold any of the foreign 
patents, nor had they been successful in securing any large orders. They 
had been successful in inducing the War Office authorities to see the 
instruments at work, and the War Office had bought two sets, which were 
now being tested at Chatham. Russia had some of the instruments in 
the Far East, and the directors believed they would secure a considerable 
order from St. Petersburg. The prospects of success with the military 
authorities were distinctly good, and the present machine was not likely 
to be endangered. In the tield of the Post Office the position was not 
quite so promising with the old instrument, but with the new standard 
teletyper the directors believed they would have the best instrument. 
They wanted time to realise the assets, exploit the new insteument and 
carry on operations for a couple of years. If success did not come within 
that time there would be nothing left but to liquidate. The idea of a 
forced sale or reconstruction must be dismissed. He suggested raising 
£3.000 in 10 per cent. debentures issued at 85, or by preference shares, 
and this suggestion was adopted. 

WESTERN UNION TELEGRAPH CO.— The report of the president for the 
year ended June 30 states that the amount of capital stock is unchanged 
—viz., $97,370,000, of which $29,394 is in the company's treasury. The 
bonded debt is $25,504,000, including 31,000,000 funding and real estate 
mortgage bonds issued during the year. The revenue was $29,249,390.44 
(881,703.64 increase over preceding 12 months) and the expenditure 
$21,361,915.46 (increase 198,700.39), Interest on bonds absorbed 
$1,157,700 (increase 330,000), leaving net protit $0,729,774.93 (decrease 
$106,996.75) of which $4,868,071.25 was appropriated for dividends, 
leaving $1,861,703.73 surplus (compared with S2, 268,721.73 from previous 
year) making the total surplus 814,881, 428.28. 199,350 miles of poles 
and cables were erected (compared with 196.517 in previous year) 
and 1,155,405 miles of wires (against 1,089,212) and messagos trans- 
mitted, not including niessages over leased wires or under railroad con- 
tracts, numbered 67,903,973 (against 69,700,866), the average toll per 
message was 31.7 cent (against 31.4 cent) and the average cost per 
message 26.1 cent (against 75.6 cent). The substitution of dynamo 
current for chemical cell main batteries has been continued, and, where 
power could not be obtained to operate dynamos, storage batteries have 
been employed. These changes were effected at 15 important battery 
centres during the year. The new method of generating current is foand 
more eflicient than the old, and so much cheaper as to save during the 
first year nearly the entire cost of making the changes. 
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ELECTRIC TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


BRITISH ELECTRIC EQUIPMENT OO. (LTD.) (82,542.)—Reg. Nov. 11, | | 4 | Ine. 1 
capital, £40,000 in £1 shares, to adopt an agreement with H. G. Nicholson, Line. nes e De |... pp 
relating to the acquisition by the company of the business of the British = | @) No. of Amount, Ino. or 
Electric Equipment Co., to build, construct, purchase, lease or otherwise TREE. i | j woeks Ў аг. (e) 
acquire railways, electrical and other tramways, telegraphs, telephones | | | | 
and other public works in England or elsewhere, and to carry on the T то | ids T " 46) н к T ae 
business of engineers, electricians, suppliers of electricity, rolling stock | Ayr Corporation.... „ 12 165 + 4 | 26 9,603 .+ 490 
manufacturers, makers of cables, wires, accumulators and lamps, dic. | Barnsley ....—. 0» 1! 115 — B, 44 Та = 5634 
The subscribers are V. R. Nicholson, engineer, H. G. Nicholson, electrical M RE TU E зк. эй. Түрө | ve | FA 0 185 | е 

. . е " + » oe ? 
engineer, T. Hawkins, engineer, L. H. Rosenheim, W. E. Sammes, ey District Counoll...... — P i» |р е 
J. R. C. Smith and T. Н. Holt. First directors, Н. G. Nicholson and Е Е е жолы 
V. R. Nicholson. Reg. office, 11, Queen Victoria-street, London, Е.С. рүш TramwaysCo. „ 18] 554 + 363 | 19 | 108717 + 4.797 

ELECTRIC POWER DEVELOPMENT CO. (LTD.) (82,504).—Reg. Nov. 8, neum Oorporation.... " 1 ва 1623 | 31,654 + 835 
capital £25,000 in £100 shares, to carry on the business of suppliers of | Biaskpool Nl ee M „ 12 155 Е 2 | 15 | de н 9 
electrical power, proprietors of electric light, telephonic, telegraphic and | Biaekp',StAnne's&Lytham „, 10 155 - 15 41 19 Ре 
other works, generators, storers and transmitters of electricity, electrical vae Va ay we 5 E e „ ugue uic cm 
and mechanical engineers, manufacturers of rolling stock, &c. The sub. Bredford Corporation ew „ i apet ＋ 218 81 151563 | + 25.950 
scribers are Е. Priestman, J. Н. Armstrong, B. Price, engineer, А. Н. | Brighton e „ 13 07 + 16 R 35,082 + 3,978 
Finch, engineer, J. Н. B. Noble, G. B. Richardson and Lord Armstrong. чйр; Тачер RE dd d me des ases [к Очи 

j s ** [D * . 1 * п 
Reg. office, 574, Old Broad-street, London, Е С. Ba & Belgran... al d md! 8 

HASTINGS & DISTRICT ELECTRIO TRAMWAYS CO. (LTD.) (82.521. — | Burnley Uo ee * n | 315 | + p «39 1155 + 1,881 
Reg. Nov. 9, capital £500,000 in £5 shares (50,000 preference), to adopt Ranan Tramways Oo... > 15 4 12 1 n 7; 

' . é > ы А * [Lr 12 37,9 5 i 115 05,164 i R75, 
agreements with M. S. Myers and C. Mendel, the Hastings Tramways Co., | Cam М „ 14 197 ' ie 11 2 Е МА 93 
and with Dick, Kerr & Co., to construct, purchase, lease or otherwise . a „ 13 190 |+ 85 8 67.260 + 1,664 
acquire light or other railways and tramways in Hastings and Bexhill or Сагпаю Tram em ow, Te U 1 dr ban Lo 

| h : d : А à : : Oentral London way... „ 12 7,002 [+ 6 lv 117561 — 319 
elsewhere, to obtain or ers or Acts of Parliament in counection with same, | Chatham & Dist. L4. Ву... „10 55 19 45 26,727 ғ 4.206 
and to carry on the business of tramway and railway proprietors and en Wisin ondes Ву " i | Em | - B 9) оон - 1,347 
workers, electricians, mechanical engineers, contractors for public and | Cvlchentet Corporation ... n | €. i MES 
other works, Kc. Тһе subscribers are E. C. Morgan, С. Kitchin, 8 eee "n s | bu EUM m cont E mee 
J. Williamson, C. Mendel and M. 5. Myers (100 shares each), F. Goetz Derby Corporation КОО uus a С 
and Н. Strauss (20 shares each). Devonport & Dist, Trams... ,, 4 4906. - 44° 44 23.751 + 8,875 

D со а-о "tU p + 36 23 7.15 — 166 

Lucan way. „ HM NE 9 Y 3,501 - 17 

Dablin United "M 5410 t Nam 10031 — 803 

tourbridge....... i. 4 781 + 1° 44 38.725 + LE 

CITY NOTES. e eis an Niece Iu 
un "2596929 LIII [I] | 5 + | 32 al * 

A Gateshead & Dist. Trams... „„ 4 нзр 55^ п 410 + Lati 

k A 1 1 1 4 Choon. Corporation......... oe 14 | 11.3. 4 + t90 | tii 34 3,800 + 194 91 

MEMORANDA (Nov. 17). — Bank rate З per cent. (since April 21, 1904). nd Noah 55 S ee NN. — M . 
Price of silver 2614. per oz. Consols 87; —88 for money, 8713 88 5 6 Ку" i! bis. * udi d a t " Ss 
for account; 24 per cent. annuities 871—871. Consols Pay Day, Dec. 1; | Greenock а Port Glasgow.. „ 4 5.3 + 7 04 325,85 |+ 1.299 
Stocks and Shares Continuation Days, Nov. 28 and Deo. 13; Ticket | „Halifax S Tera Mon — Am Ue | E um s 
Days, Nov. 29 and Dec. 14; Pay Days, Nov. 30 and Dec. 15 ; Mining | Вамероо Птагажауа cn n 1 262 „ AD MOM C 2 
Share Carry-over Days, Nov. 25 and Dec. 12. Hall Corporation ss»... „ 12 2,151 ‚+ 838 A — 4I) + дап 

0 t ounell ...... „ IA + 27 98) 15,593 + E>? 
Ilkeston Oorporation......... ка 9 1 + 15 6 7 — to 

ALLGEMEINE ELECTRICITATS GESELLSCHAFT (BERLIN). - At the gene- 1005, КО 14 1 A 81 16,789 . 
ral meeting on 8th prox. a dividend of 9 per cent. will be recommended . клу ЫР. сше eR ANA. 
for the past year, against 8 per cent. for 1903. Midgerminster & Distri... „ 99 - 5 4 5,8) + 18 

BURY, ROCHDALE & OLDHAM TRAMWAY CO.—At a special meeting C0 a NO PP PM E 
last week the resolution recently passed to authorise the voluntary wind. | Leeds Oorporation............. — „ 143; 5,404 4 26 82 194616 + 114021 
ing up of the company was confirmed, and Messrs. J. Coomer and 5. | ГесекюгСогрогацов sss., n |... Sar, ait. Ges 
Johnson were appointed liquidators. Liverpool Оле тыл Ry... n | due LAE е | Ho сов F e 

CENTRAL ELEOTRIO SUPPLY OO. (LTD.)—The 4 per cent. guaranteed | „London County Counou .. „ 5 11. % + 1:02 ий 404044 + вы 
debenture stock transfer books will be closed from 17th to 30th inst. | saidstune Corporation „ 10 “i 5 it 2 814 | 
inclusive, preparatory to payment of interest dae Dec. 1. Manchester Corporation „ IZ 11,78 o 479 8 400194 + 17,915 

А ! Mersey Hailway .........—. „ 12 1,459 + 138 19 17, 1 + k, 258 

HASTINGS & DISTRICT ELECTRIC TRAMWAYS co. (LTD.)—Subscrip- | Merthyr. . „„ % Pe л ae ама б 

tions are invited to an issue at par of £125,009 in 44 per cent. debenture MU Po AR Klec. Tram ii H | 1565: + 622 A 5и t 975 
H hd [ES F4 " 2 ЧОШ „ооо 90% %% 50 Zey + 19 1 К P 5 

stock ‘part of a total authorised issue of £250,000) and 25,000 6 per | Neon Corporation . . „ 12 Е 8995 | 1,0 
cent. cumulative preference shares of £5 each. This company (which | Newoastiv-vu-lyneCorp... „ 14] 3.56 + 12 19 69-767 |+ 3.770 
has an authorised capital of £500,000, cqually divided into £250,000 | Newport (Mon.) . . . Жөе „ 12 561+ 97 6 r. Or ( 303 
6 per cent. cumulative preference and 4 250.000 in ordinary shares of £5 Giana: TENS Sore „ 4 5-.— 13 94 24053 – 1.017 
each) has been formed to carry into effect the construction and equip- | pertn qw. А Kies. Trams. „ 11 1.3% — 23 as 58,455 + 6198 
ment of a service of electrio tramways within the borough of Hastings, | Peterborough ....... e „ | 115 2 | 34 6.7%) '- ‘Les 
including St. Leonards-on-Sea, with a line from the latter place to Bex- чаары tui. —.— ee » 4 2698 1 41 18.1 + 42 
hill, a total route mileage of nearly 194 miles. An abridged prospectus | foneria j 8 
of this issue will be found set out on another page, but it may be said | Reading Corporativa... ...... О, 10 631 + 103 6 3.720 : 
here that the company has power to construct a line of tramways along Hoan: Corporation ..... Mri t T : ER Я 
the front at Hastings and St. Leonards for its whole length from Robert- 55 И, 56 — R 54 718 + 

Š e. А " Balt i ҮТҮ eee ! ) П P. 

son-street to West Marina, and Messrs. Kincaid, Waller, Manville & Sheets ы кы» WES: P 99200 T gi Ar Er M is 
Dawson have reported favourably upon the scheme. A contract bas been | Shefiead Corpuration ...... „ 1з dui 128 33 166133 + 80:2 
entered into on favourable terms with Messrs. Dick, Kerr & Co. to con- "batis Ded Corp ation. „„ 10 don -= зз 32.811 — 2.760 

| : я , at thena Corporation ...... n 9 238 + ls 34 12.921 + 1.3.7 

struct and equip the lines. The list of subscriptions closes on or before | Southport Tramways .... i 4 160 4À 10 44 14.68 4 LBO 

4 p.m. on Monday next, Nov. 21. Copies of the complete prospectus can | 8. Brarfordshire Tiams, ied ко 541 - 26 44 t4 033 + 6.44 
be obtained at the offices of the company, 1, Queen Vietoria- street, E. C., ciu аран —.—. Гь II 456 + 12 34 J 19.238 f 7,98 
cr from the brokers, Messrs. Mendel & Myers, 211, Throgmorton-street, 3 5 ум. Ж E | ur M 24.164 e 1.011 
E. C., London, or at any of the branches of the Capital and Counties Bank. Taunton Trams — i ‘ : Y5 | - Fi u | 12469 2272 

o nemou Кыр с» 1 - b 4 5.361 — Sy 

NERNST ELECTRIC LIGHT (LTD. AND REDUCED).- A retition for con. Tyneside Trams Co. „ у o: x di o£d 17.726 xo 250 
firming the resolution reducing the capital of this company from | Wallasey Dietrict Council о» 12 bos + 64 $32 25.300 + 1,490 
£320,000 to £90,000 will be heard by Mr. Justice Swinfen Eady on Werte сол. » " vh 14 212 un 10 55 3 g49 

• TP Ty i 4 - . 10 
29th inst. West Ham Cor] Oruuon sel » 10 dU & Əl 33.818 ig . 

STOCK EXCHANGE NOTIOES.— The Stock Exchange committee have | Wigan Corporauen . „5 
been asked to appoint a special settling day in and grant a quotation to] Worverhampton District — „ 4353 — 4 4 1015 — 74 
£60,000 43 per cent. debenture stock of the Telephone Company of Казр Worcester eee i : 2.41 ＋ Ds а к 1 os 

- ; : rerham........... 0e. E Уу 898 =- 2 9.8 — У 
a 7,900,000 44 per cent. bonds of the Montreal Light, | Varkantire М 4 ыз — 55 44 28.08 ＋ 8.672 

WEST INDIA & PANAMA TELEGRAPH CO. (LTD.) — The directors recom- (a) These comparisons are with the corresponding period last усаг, 

mend a dividend of 7s. per] share on account of arrears of dividend on Partly electrical, t Minas 8 days { Minus 2 days. g$Plu-2days. | Plas 8 days 


first preference shares. 


* Fortnight. 
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NAME. Wed., DIVIDEND | WERK то E NAME. wW 5 WEEK T0 
ў 45 Nov. 16. г} ров. | Nov. 16 Nov. 16. E Dum. | Nov. 16. 
а 
ELESTRIG RARWAYS,TRAMWAYS, Ao kii Hee | | ELECTRICITY SUPPLY. ira 
3/0 tine Ordinary Shares ..... Hr 4 4 0 April, Oct| 7 ; .. | Blackheath & Greenwich Dist. El. Lt- 
26 | Do. 5% Cum. Pref. ................| 68—65 4 10 11 е $ See South Metropolitan Elec. Lt. & 
6 Do. Permanent 6% Deb. Biock .........| 141 —144 4 4 6 EN "E | Power Co. below ............ - 
b Auckland Elec. Trams 5 Deb. (red.) 1054 —1c63 4 16 0 as 1ce ice 10 100 Bournemouth & Poole Elec. Sup. Ord. 11 19 вво 
6% пасоцога 9 Ord. . . . eren 9 —10 800 - . oe 10) 4 Do. per Cent. Cum. Pref ........... 410 0 
5(0 m. thy Det (red)... 00: 000 A. ae $3 н cad . st a0 Do, 6 саш бесове ret, сызу" ‘a -is i : 8 
е Deb. 5 oak e0e9g09000000009 ee e. е -— 
dX Do Do. x Cent. Sk (re 5 98 —101 4 10 6 zs с 20 Bromley { t) El Lt. & Power Shares 8 9 7 
ee БАШ Ei Trams Pref. f. Ord. 2 %%% % %% %%% f "=, | ee ee озо st, d ms & Sap Ora. 10 = h 1 i 
ы . 5 © Cum. Pre euecesse 6 666% „ 6 6 6 ä e ee mpton Kensington Elec. u Ord. — 
ее A Trams. Invest. Orda. 1 oe ee ee 6 8/6 Do, 7 per Cent. Pref. 025000000008 50008808 1 103 8 b 1 
Do. 6 Cent. Cum. Pref. 9609006090095 Б 17 8 зз Б 3/0 tOaloutta Electric Suppl Ord. овзооооое — 4 7 6 
Do. . „ „| 96 —1 411 9 Bt. 5 Charing Отоа d lena Guar.Db.8Stock| 106 —109 | 3 14 6 
8 iwaya and resi viii 19 —30 4 0 0 | Feb, Aug T 5 сака 555 83 489 
4 Pret. (folly pe paid) eee. 10 —10} 8 16 3 ee Б 2/8 8 red.) s9000090900 вое 00090980 . —53 3 18. 8 
4 Do. „eee eee ee 107 —109 8 l8 4 Feb, Aug "P St. 4 Do. 1X b. оек TITTTTS „ eee 108 —106 8 17 8 
6 {British lumbis Elec. Riwy. Det. Ord. 100 —108 | 5 16 6 = 52 Do. City Undertakinr 4 ^ Om. Pref.| = 410 0 
5 Do. Pref, Ord. Stock. . . . . . . .] 102 —105 | 4 16 8 a 1043 5| 2/8 | Do. Do. (1908)........ b 85 
Do. БУ Oum. Perp. Fre. . 104—103 4 18 0 - e 5| $/8 | Chelsea Electric Supply Ога............... 53-63 4 5 3 
d Do. per Cent. Ist Mort. Debs. ......1022 —104 N 4 6 9 e T St. H^ * Do. per Cent. Deb. Stock (rod? | 109 —111 4 1'9 
Do. Vancouver Power e (c —100|410 0 vs 9:3 10} 5 City of don Electric Lighting 10à—11 | 410 11 
British Electric Traction Ord............. 103 5 17 8 а 10 10! 6/0 | Do. 6 per Cent. Cum. Pref. ............ 184—14 | 4 Б 9 
6/0 Do. 6 per Cent. Cum. Pref. ............] 11—11} | 5 6 8 | Feb, Aug | 1? st. 6% |* Do. 5 per Cent. Deb. Stock (red.)..... | 128 —127 4 0 0 
‚| 8/0 | Do. 5 per Cent. Perpetual Debs ...... al eat —119|4 4 3 EN 118 St. 43 Do. Tor and Deb. Stock (red.) ........ | 104 —106 | 4 5 9 
447 | Do. 4j per Cent. 2nd Deb. Stock. $5 —97 | 4 12 10 e. 9 10| 4 Со ашу of London Elec. Supply Ord... 91-9 4231 
1/6 | Buenos Ayres and Belgrano o Ота......... 5—4 512 6 ia 4, 10| 6/0 Do. 6 per Cent. Cum. Ргеїќ............... 19 —123 | 4 16 0 
8/0 | Do. 6perCent."A Dum Р aši | ed 544 m a Bt. | 44% 44% Deb. Stock (all paid) (red.) 106 —10% 4 8 9 
8/0 Do. UB” „ 00095 YT) TI iri 51—5 6 11 0 — А Bt. yA 09, Second Deb. Stoc k Prov. Certs.. 101 —]108 4 7 5 
52 Do. 5 Cent. Dobs. . . . .. . . . 100 —108 | 4 12 8 B , St. 57 | Elec. Ltg. & Trac. Co. x m 57 реч 88 —08 |5 7 6 
| 5X | Do. 57 9ай Deb. Stock Prov. Certs. | 102 —105 | 4 16 3 € . .5| 20 Folkestone Electricity uppÌy бо. 411 9 
.| 6% | Buenos Ayres Elec. Trams (1901) Ltd. St. 43% Do. 4} 1st Deb. е . ..... 0d 101 —104 | 4 7 6 
5% е ee «»608009955»60908** „„ оо 96 —99 b 2 6 "T se 10 Y Havana Electricit Co. 8. „ „0 6 „ „„ ое 104 ‘ee 
3.0 Del, ioo eae ok (red. aj) *990*90000909 1—7 8 15 6 ee 7} 5 36 Hove Electric Lig ting O DITPTXIILI езезәа®ое 5 6 8 
Do 4 "dx ш сте Deb. он eneeceges 106 108 4 4 0 ees а Bt. 43% I. of W. Elec. Lt. &Power4 УЬ. St (red.) 99 —101 4 9 1 
ix | Central London Ord — . 4 1|JunsDeo| så P 5/6 | Кандан & Knghtsbáge Ord:.......| 11-18 |4194 
* tral n n 000000006 June, Dec Б / @ „ „ %% %%6% — 
d Do. 4 per Cent. Pref. tock . 0000000000 101 —108 8 17 9 ee ee 5 6 Do. 6 Cent. 1st Pref ТҮТҮГҮ % %% 7 4 B5 9 
4 Do. Dee red Dal ТТР . .. eee cee. 8E —86 | 4 13 6 ai 85 8t | 4 Ke . & Kngtbg. . 
4 Do. т Cent. Debs.. ...................| 108 —110 | 818 4 25 " Co. (Joint Station) 4% Deb. Steck. (red.) 102 —104 | 8 17 8 
2/ Oty of ham Trams.5% Om. Pri. -b 6 0 0 nr 8| .. | London Electric Supply Ord. Ses sse 9..9 ЕА 
4% Do. т Cent. 1st Mort. Debs. .....| 98 —101 | 319 3 н 5| 8/0 | Do. 6 per Cent. Pref. ee eee БВ 5 2 1 
2 City an. South London Rly. Con. ve 46 —7 | 415 8 | Feb, Aug | 47 St. 4% Do. 4 per Cent. 1st Mort. Deb. 97 —99 4 2 0 
b Do. 6 per Cent. Perp. Pref. a= 122 —125 | 4 0 3 | Feb, Aug à 10| 9/0 sr ear emmy mior PTP SS 2 . 16 —163 6 9 0 
5 Do. (18968) —— ees eee 117 —190 | 8 6 pA m 5| 2/8 Do. 4j per Cent. Cum. Pref....... .. 50—55 | 4 110 
b Do. (1901). РУТЕРИ 8 . 2. 114 —117 | 6 0 is 1163 St. 447 | Do. per Cent. Deb. Stook 1st Mort.| 112 —117 | 8 18 0 
| 4 Do. 4 per Cent. Perpetual Debs . . . . 104 —107 | 3 14 9 | May, Nov St. 84% | Do. Cent. Mrt. Db. Stock (red.) 97 —99 3 10 6 
| 6 Colombo Trams&Ltg.5% 1st Mt.Db.(rd. — 101 —104 | 4 16 8 - 100! «$7 Midland Elec. орнок, 93 —06 | 418 9 
6/0 Tonna. United Trams. (1896) Ltd., 18—14 |4 5 8 ae a 10| 6/0 нок TIU есше б eses| 2164—15 |4 0 0 
60 | Do. Cent. Pref. ..................... 15 —16 | 816 0 M eh 1000 4% | Do. г Cent. let Mt. Deb 101 —103 | 318 2 
3°04 Gt. Nor ern & City m Pri. Ord. (4X) 53—531 аа aot 511 5| 26 Oxford ectric Ord. eee ee 6 —6 5 40 
4/0 . Northern, Piccadilly & Brompton Ist.] 4% Do. 4% Deb. Stock. . . . ... 99 —101|4 0 0 
Ord., Speyer Bros. Sorip „ оне 9 —10 os 27 .. 1| .. | Rand Electrio......................-. 195-1) xs 
10! 10 { Imperial Tramwa Ord ..................| 19 —:0 | 4 0 0 Mar, Sept 100 44% |* Royal Elec., Montreal 4 2 ist Mt. Deb 100 —luz | 4 8 9 
10| 6% |t Do. 6 per Cent. Pref. ........... ...... 143—151 | 8 18 4 | Mar, Bept T 5| 50 | 8t. ames' & Pall Mall Elec. Ord....... 144-142 | 418 4 
Bt. X t Do. 4 per Cent. Debs. %. 110 —112 4 0 0 Jan, J y ee 5 3/6 Do. 7 Per Cent. Pref. 2 00 95009909006 8$ —9 8 17 9 
b Isle of et Elec. Trams & Lt. 6% Pi. 83-43 5 17 8 a 8 St.] 337 Do. 34 per Cent. Deb. Btook (red.) -| 99 —101 | 810 0 
Bt.| 4 Do. ( per Cent. Deb. Stock ........... —98 |4 7 8 x 90} 6| 4/0 | Smithfield Markets Electric Sup. Ord...| 23-33 6 8 1 
10 1 Liverpool Overhead Railway Ord ees| 8 815 9 | Feb, Aug | -- St. 4% | Do. 4 per Cent. Deb. Stock ...........| 83 —87 |412 6 
10 Do. 4 per Cent. pes . . . . 0 eee. 10 —104 | 4 15 8 Feb, Aug - 5| 8/0 | South London Electric Supply Ord.... 43-44 | 8 6 8 
Bt. sh Do. Cent. Deb. . . . . . . . . 99 —101 | 8 19 3 Jan, July | .. J| .. | South Metrop'n Elec. Lt. & Power Ord. —1 ER 
10 108208 N 5% Cum, Pret.. 10j—10g | 4 12 0 Ко 103 1] 0/83 | Do. 77 Cum. Pref. ..................... 14—16/41410 9 
St. 4X | Do. 4% 1st Mort. Deb. Stook....... -|104 —106 | 816 0 105 St. 44% | ро. 43 Ist Db. Stk. Prv. Cis. (rd. oon.) 107 —10 |4 2 8 
St. | Madras Elec. Trams 57, Det. Stk. 103 — 106 = Jan, July | -- 6| 2/6 | Urban Electric Supply Or... 41 5 5 0 0 
St. ee Mersey Con. Ord. Stoo k АЉАМ 0000. 0 0009 6 —9 ee " ee ее 4 276 Do. 6% Cum. Pr 000000000000 000 000000060 41; — bra 4 18 9 
St. Do. 8 per Cent. Perp. Pref. ......... 10 —18 is N ‹ St.) .. | Do. 447 lat Mort. Deb. ............ 165 —1uo a 
1! ..| Metropolitan Electric Trams Def .... 14 vs Ex ж 6| 6/6 | Westminster Electric Supply Ord. . 123-181 | 5 3 0 
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NOTES. 
— 7s 

IN spite of thewarning issued a fortnight ago that no new tube 
railway schemes for London would be considered by Parliament 
until the Royal Commission on London Trattic had reported, 
we are pleased to see that a number of such schemes has been 
deposited. If the warning referred to above was intended to 
be taken seriouslv, then it would appear that the promoters 
have only put forward their schemes in the hope that the 
report of the Royal Commission will be made before the Com- 
mittee stage in Parliament is reached next spring. Details of 
the schemes proposed will be found elsewhere in this issue, 
but it may be said here that they include most of those put 
forward in 1902, when Committees of the House of Lords 
presided over by Lord WINDSOR and Lord RIBBLESDALE spent 
nearly three months in considering some 16 Bills, the net 
result of which, eventually, was the authorisation of a few 
miles of extensions to existing lines. The primary cause of 
this unsatisfactory result was the marked success in Com- 
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ever, after causing the rejection of its numerous competitors, 
was abandoned by its promoters in consequence of internal 
disagreements. We once more express the hope that Parlia- 
ment will allow these schemes to go forward independently of 
the report of the Royal Commission. 


THE Parliamentary Committees to which the Powers Bills 
are relegated will have an interesting batch of schemes to 
consider even if only one-half of the proposals put forward in 
the Parliamentary notices are proceeded with. The most 
ambitious scheme of all is that which is brought forward by 
a company styling itself the Administrative County of London 
and District Electric Power Co. This company has scheduled 
an oblong area, embracing the whole of London and extending 
far beyond: from Hounslow in the west, to Gravesend in the 
east; and from Walthamstow in the north to Sutton, Carshal- 
ton and Croydon in the south. Powers to distribute as well 
as to supply “in bulk” are asked for by this Company. The 
Metropolitan Electric Supply Co., which has entered into an 
agreement with the Acton Urban District Council to supply 
»in bulk " to this suburb, seeks powers for this purpose and also 
powers to supply “in bulk in the central and western parts 
of London, and to extend in a westerly direction, far beyond 
Acton, to Uxbridge and Staines. The North Metropolitan 
Electric Power Supply Co. wishes to extend its area to Isling- 
ton, Ntoke Newington and Hackney with permission to distri- 
bute in these districts as well as to supply wholesale. The 
Charing Cross № Strand Corporation is endeavouring to acquire 
a large district in the east and north-east of London in addi- 
tion to its present area in the City and the so-called West-end, 
and the County of London Supply Co. and the City of London 
Electric Lighting Co., also desire to extend their boundaries, the 
former for “bulk " supply only. Finally, the East London and 
Lower Thames Electric Power Bill is again being introduced. 
This Bill, which it will be remembered was rejected last year, 
on account of unsatisfactory finance, now schedules a similar 
area. 

WE need not regard seriously the proposals for competition 
with local authorities in the retail business of electricity 
supply, for unless Parliament decides that it will reverse the 
policy of the Board of Trade in protecting local authority 
undertakers from company competition, there is little likelihood 


mittee of the Bill for a line from Hammersmith to the | of anything but powers for wholesale or “ bulk” supply being 


North-East of London via the Strand and City, which, how- 


granted. But it is evident that a definite decision will have 
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to be made on the question whether it is to the general 
interest that companies should be allowed to compete for the 
wholesale supply of electrical energy in the same districts. 

UNTIL two years ago no company had succeeded in obtaining 
permission to give supply for power purposes, or wholesale for 
lighting purposes, in a district where a municipal electricity 
works was already in operation, but this rule was broken 
through in 1903. In the present case, however, practically 
every inch of the ground scheduled by the companies above 
mentioned is already occupied by an electric supply company 
or a municipal electricity undertaking, and there is over- 
lapping, sometimes by three companies, in the districts in 
which permission is sought to supply “in bulk.” It is at 
present premature to examine the various schemes in detail, 
but when the Bills are deposited and information can be 
gathered with regard to the engineering and financial proposals 
we hope to return to the subject. 


Mr. Носн CaMPBELL’s Paper on “ Gas Engines for Central 
Stations," which we publish in abstract this week, contains a 
considerable amount of valuable experimental data, his com- 
parative figures for a steam-driven and gas-driven generating 
station of the same size, and with practically the same load- 
factors, being particularly interesting. It is instructive to 
compare the results of the six hours’ test on one of the 280 Hl. P. 
gas engines at St. Sampson’s, Guernsey, with the remarkably 
fine results obtained by M. AIMÉ WITZ on a 250 н.р. double- 
acting gas engine using also producer gas. The particulars of 
the test by the well-known Continental authority named will be 
found on page 205 of this week's paper. It will be seen that 
the total amount of coal used in the boiler and producer per 
brake horse-power-hour was 1:12]b. in the case of the Guernsey 
engine against 0:7 4 Ib. for the Deutz engine. The coal appears 
to have been of good average quality in both cases, and the 
difference is probably chiefly attributable to the fact that the 
Deutz engine was double-acting. 

THE device for measuring the drop in magnetomotive force 
between any points of the magnet circuit of a dynamo, described 
by Mr. RUDOLF GOLDSCHMIDT elsewhere in this issue, is not only 
ingenious but also of undoubted practical value, especially if the 
high degree of accuracy which Mr. GoLDSCHMIDT announces is 
confirmed by other workers. The greatest inaccuracy intro- 
duced into the readings is due to the leakage of the flux, but 
by properly shaping and dimensioning the magnetic shunt it 
appears possible to limit this adverse influence to a compara- 
tively small value. Since the method is a zero method, the 
air-gaps, which of necessity have to be introduced in the 
magnetic shunt, do not, theoretically, occasion any inaccuracy in 

the result ; but they have the effect of rendering the directional 
forces exerted by the flux in the magnetic shunt on the compass 
needle less vigorous than would be the case if they could be 
avoided altogether. It is, therefore, advisable to keep the air- 
gaps as short as possible. The iron shielding, used by the 
author in one of his patterns for excluding external fields, has 
of course the same effect, as it itself conveys the greater part 
of the flux in the shunt around the compass and allows only 
a small percentage of the flux to act on the compass needle. 


We presume, however, that Mr. GOLDSCHMIDT has found the 
force acting on the needle to be sufficient without the necessity 
of making the suspension too delicate. The method will be 
welcomed by the practical man who lacks some of the experi- 


ence and ability of the scientific experimenter. 
— — 


IN a Paper contributed to the St. Louis Congress, of which 
we print an abstract, Prof. A. E. KENNELLY has dealt with the 
application of alternating- current formule to the theory of 
the transmission of signals over submarine cables. His treat- 
ment, strictly academical as it is, certainly renders the subject 
somewhat more lucid than it has hitherto been, a striking 
feature which is brought out being the peculiar adaptability of 
hyperbolic trigonometry to the problem. The theory is that 
of the attenuation of reversals of various frequencies, applied 
to signalling through long cables on the assumption, firstly, 
that the fundamental sinusoidal component of a rectangularly 
impressed E. M. F. is the only one which requires consideration 
at the distant end of the line; and, secondly, that a definite 
ratio subsists between the fundamental frequency of a regular 
series of dots and that of the irregular combinations of tele- 
graphy. The only alternative to this is the calculation of 
arrival curves from the first terms of infinite series, and the 
construction of a group of signals by the composition of all the 
ordinates. This has been done by others at considerable labour 
for cases where resistance and capacity alone are the controlling 
factors of the propagation, and for the case of a cable containing 
a fault, but when the investigation is extended to the effects of 
both leakage and inductance on the arrival curves, the labour 
of such methods rapidly becomes prohibitive. 


SOME years ago CREHORE and SQUIER, in their experi- 
ments on an Atlantic cable with sine-wave transmitters, showed 
that the attenuation of reversals, as computed by the alter- 
nating-current formule, agreed fairly well with the observed 
amplitudes, with and without terminal condensers. The agree- 
ment between the observed and calculated phase-angles was, 
if we recollect rightly, less exact. A good instance of the dis- 
crepancy between alternate-current theory and commercial 
telegraphy is to be found in HEAVISIDE’s research On the 
Theory of Faults in Submarine Cables.” Here the conclusion 
is reached that a leak of one-thirty-second of the cable’s resis- 
tance, placed at the centre of the line, would increase the speed 
of reversals by 40 per cent. or more. This greatly exaggerates 
the gain in signalling speed, which is, as a matter of fact, 
insignificant, owing to the dips between dots not being required 
in practice, and being, therefore, allowed no time to make 
themselves apparent. Another difference would, we imagine, 
be found if it were attempted to make the impedance of the 
receiving apparatus equal to the value assigned by the alter- 
nating-current formule. Again, on comparatively short lines, 
the magnification of reversals at a particular frequency by 
to-and-fro reflections is another cause capable of producing mis- 
leading results. Prof. KENNELLY, however, clearly indicates 
that these are matters to be elucidated by experiment, guided, 
but not fettered, by the limitations of formal mathematical theory. 


Ir is announced that a vessel conveying the third section of 
the cable between Brest and Dakar has just left Calais. The 
laying of this cable will involve the expenditure of about 
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£1,000,000, and the line is being put down almost solely for 
strategic reasons. The promoters of the scheme urge its 
necessity upon the French Government, pointing to the fact 
that, in the event of war, there would be a risk of Senegal 
being cut off from France. Opponents of the scheme have 
asserted that a system of wireless telegraphy could easily be 
established and maintained between Timbuctoo (whence there 
are land lines to Senegal, Dakar, Bathurst, &c.) and Algeria, 
a distance of about 900 miles. It is, in fact, just possible, in 
view of recent developments in wireless telegraphy, that this 
method of signalling could be carried on successfully over 
900 miles of land, for Hertzian waves of great power travers- 
ing the Sahara desert would not interfere with anyone, and 
there is no necessity for high speeds. 


Through Running on Electric Railways.— We learn that 
a commencement has been made in the laying of the third 
rail between Seaforth (Lancashire and Yorkshire) Station and 
the northern terminus of the Liverpool Overhead Electric 
Railway. Early inthe new year trains will be run from Dingle 
to Waterloo, Formby, Southport, Crossens and intermediate 
stations, 

Wireless Telegraph Notes.—It is announced that the 
Admiralty have decided to erect a wireless telegraph station 
at Hagnish Tree on the island of Tiree (Scotland), which will 
be in communication with Malin Head in the north of Ireland 
and Duncansby Head on the north-east of Caithness. The 
mast is to be 160ft. high and the station will be operated by 
the coastguardsmen, for whom suitable houses are to be erected 
near the station. 

The Engineers’ Club. —This club, whose aim it is to promote 
the social intercourse of engineers engaged in different branches, 
commenced its second session on Saturday with a smoking 
concert held at the Café Monico. Mr. W. H. Lindley, Pre- 
sident of the Junior Institution of Engineers, occupied the 
chair, and in reviewing the progress made during the last 
session, he expressed the hope that the Engineers’ Club might 
at no distant date be in the possession of club rooms of its 
own. An entertaining programme, carried out to a large 
extent by members of the Club, was evidently appreciated by 
all present. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
e—Pinheiros ........ Aug. 18, 1902 .. — 

Issa (Yemen)—Camaran Oct. 33,1903 .. — 
Tarifa—Tangier .......... .. Jan. 18,1904 .. — 
Oayenne--Paramaribo ...... July 13, 1904 — 

dad Demer ara Oct. 11, 1904 Nov. 21, 1904 
Jupiter Julets (Florida) — Nas- 
sau (Bahamas) Oct. 20, 1904 — 
Bhodesa—Bitia .............. Nov. 1, 1904 Nov. 22, 1904 
Marseilles—Barcelona ...... ov. 11, 1904 Nov. 20, 1904 
Santa Crus (Teneriffe)—Tejita 
(Teneriffe) .............. Nov. 11, 1904 = 
Sitka—Valdez (Alaska)...... Nov, 11, 1904 Е 
Mozambique—Majunga...... Nov. 15, 1904 .. z 
St. Kitts—St. Thomas ...... Nov. 22, 1904 = 


Royal Society.—Amongst the Papers down for readin 

yesterday were the following :—“ On the Refractive Indices о 
the Elements,” by C. Cuthbertson, communicated by F. T. 
Trouton, F.R.S. ; “ On Galvanic Cells produced by the Action 
of Light,” preliminary communication, by Dr. M. Wilderman, 
communicated by Dr. L. Mond, F.R.S. A donor, who desires 
to remain anonymous, has placed a sum of £1,000 in the hands 
of the treasurer of the Royal Society, to be devoted to the 
advancement of science. By his wish £500 of this gift is to 
be placed to the credit of the “ Catalogue of Scientific Papers 
Account” of the Royal Society, and the remainder to the 
credit of the National Physical Laboratory Account“ of that 
body, with the request that the executive committee of the 
laboratory will accede to any personal wish of the director as 
to its expenditure. 
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Double acting das Engines. —M. Aimé Witz records in 
L'Eclairage Electrique the following tests, carried out by him 
last March on a double-acting gas engine working on the Otto 
cycle. The principal dimensions of this 250 Н.Р. engine, 
which was built by the Otto Company of Deutz, were :— 
Diameter of cylinder, 540mm. (21°2in.) ; stroke, 700mm. 
(27:6in.) ; speed, 150 revs. per min.; weight per brake-horse- 
power, 80kg. (178lb.) Gas was furnished by a Deutz 
producer, being cleansed solely by two coke scrubbers. The 
coal used had a calorific value of 14,600 B.Th.U. per 1b. and 
contained 3:1 per cent. of ashes and 17:1 per cont. of volatile 
substances. With a mean load of 222°5 в.н.р., the following 
figures were obtained :—Coal consumed by the producer, 
161:5lb. per hour; water consumed in the producer, 1401. per 
hour; ditto in the scrubbers, 8,180lb. per hour. The tem- 
perature of the gas leaving the scrubbers was 170?C., and the 
calorific value of the gas ranged from 2,280 to 2,414 B.Th.U. 
per lb. As regards the 55 of coal, and of water 
or cooling the engines, the following figures are quoted: 
Coal, 0744 lb. per B. H. p.-hour; cooling water in the cylinder, 
46˙7Ib. per B. H. P.- hour; cooling water in the piston, 17 ölb. 
per B.H P.-hour. 

A Storage Battery Railway Auto truck. — An interesting 
application of the storage battery to transportation may be 
seen in the Westinghouse exhibit, St. Louis. A standard - 

uge truck is equipped with a storage battery and motors and 
deanad for carrying materials or to be used as a locomotive. 
In its general construction the truck resembles an ordinary 
slow-speed electric delivery wagon, except that it is adapted 
for running on a railroad 9 8 The truck with complete 
equipment weighs 9, 500lb., and has a carrying capacity of 
100, 000lb. When used as a locomotive, its drawbar pull is 
1,0001, with a speed of from 4 to 2} miles per hour. It has 
a substantial steel frame carried on four iron wheels. Each 
axle is driven by a Westinghouse motor. The deck, 6ft. 9in. 
by 12ft. 10in., is constructed of heavy matched wood, easily 
removable to permit of access to the batteries. The wheel 
base is 8ft. 11in., the height over all 2ft 7in., the width 7ft. 4in. 
and the length 14ft. 4in. The truck is operated from one end 
by two hand levers—one reversing the direction of running 
and the other giving four different speeds in either direction. 
The operator has always under foot the lever of a mechanical 
brake and the push button of a signal bell. The truck is pro- 
vided at both ends with drawbar heads and with receptacles 
for charging the storage battery. 

Snowstorms.—Since the beginning of this week unusually 
severe snowstorms have been reported from many parts of the 
country, especially in the North, and some damage and a great 
deal of inconvenience and delay has been caused to railways, 
electric tramways and the telegraph and telephone service. 
A number of telephone wires and poles, belonging to the 
National Company, fell in Newcastle in consequence of the 
combined pressure of snow and wind, and, as the poles and 
wires fell across a street, the electric cars had to be stopped 
until the obstructions could be removed. The Post Office 
gives notice of probable telegraphic delay to Yorkshire and 
all offices north, including Scotland. The high wind and 
the heavy fall of snow caused a serious dislocation of electric 
tramway traffic in Bradford, and although several snow 
ploughs and quite an army of men were employed for clearing 
away the snow and sleet, yet anything like a regular service 
could only be kept up on a few routes within the city 
boundaries. Similar conditions existed in Halifax and other 
places in that district. In Aberdeen rotary brushes were 
employed for clearing the track, and they did their work so 
well that the regular tramway service within the town was 
not interrupted, but the service on the suburban routes 
suffered somewhat from delays. In Birmingham and district 
similar conditions existed, but with the help of snow ploughs 
a fair service was kept up. The electric car traffic in Wolver- 
hampton (on the surface-contact system) had to be suspended 
on Tuesday owing to heavy snowstorms. 

Comparative Tests of Gas and Electric Lighting.— Tests 
were commenced about a week ago at the Westminster Elec- 
trical Testing Laboratories, having for their object the deter- 
mination of the relative photometrical efficiencies of gas 
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burners and electric lamps. Besides these figures other experi- 
mental data will also be collected, such as the quantity, calorific 
value and density of the gas consumed. The electric lamps 
under test include flaming arcs, open arcs, enclosed arcs (the two 
latter will be tested with different kinds of carbons), miniature 
arc lamps, incandescent lamps, Nernst lamps, and mercury 
vapour lamps. All the tests are to be conducted with and 
without the lamp globes. Amongst the gas lamps are 
those of the intensified gas type and of the self-intensifying 
pattern. A number of incandescent mantles of various make 
are to be examined. Current for the electric lamps is derived 
from an accumulator battery, the voltage being finally adjusted 
by а rheostat. Determinations will be made of the maximum 
horizontal intensity, the minimum horizontal intensity, the 
mean horizontal intensity, the intensity at different angles and 
the mean hemispherical intensity. Lamps intended for street 
lighting will, in addition, be tested at various heights, and the 
curves of foot-candles will be ascertained by means of the 
atreot photometer belonging to the laboratory. All the 
experiments in the laboratory are carried out by means of a 
photometer of the Sinimance-Abady “ Flicker " type (The Elec- 
trician, Vol. LII., p. 380), which was made by Messrs. Alex. 
Wright & Co. As the standard of light the Harcourt 10-candle 
pentane lamp is used, and the secondary standard, which is 
an incandescent electric lump, is checked before and after 
each day's tests. These experiments and tests are being carried 
out by Messrs. L. W. Wild, Simmance and J. Abady, and it 
is their intention to collect and subsequently publish the 
data thus obtained. 


Law between Air Gap and Disruptive Voltage.—In a com- 
munication to the Jlektrofechnische Zeitschrift of November 3rd, 
Herr W. Weicker refers to some tests, undertaken at the 
oe factory at Hermsdorf, for establishing the relationship 

tween the disruptive voltage across an adjustable air gap 
and the length of the latter. A 5kw. transformer (ratio of 
transformation 1:640) was used. It was fed with current at 
100 ~ per second, and a maximum voltage of 100,000 volts 
was obtainable. The electrodes used consisted of two pointed 
brass rods, the angle at the apex being 11 degs., two brass 
platos with a diameter of 120mm., and several brass knobs 
with diameters of 34mm. and 48mm.respectively. In the case 
where both electrodes were pointed, it was observed that the 
voltage increasod in accordance with a straight-line law from 
48,000 volts to 100,000 volts for an increase in the air gap from 
132mm. to 300mm. Below 43,000 volts, however, the law is 
represented by a curve, but the interval between the curve and 
the straight line is ill«lefined. Similar is the case where the 
electrodes consist of two plates. Reference to the curves 
e by the experimenter shows that in this case the straight- 
ine law is followed from 35,000 volts to 90,000 volts when the 
air gap is increased from 36mm. to 100mm. Below 35,000 volts 
there is apparently a jump from the straight line to a curve, 
but the jump, again, is ill-detined. When one electrode is a 
plate and the other a point, the jump is much more clearly 
defined, In the case of two knobs as electrodes, the character 
of the phenomenon depends on the way the knobs are disposed. 
If the two knobs are one above the other, there are two dis- 
tinctive disruptive voltages for any air gap from about 65mm. 
to 160mm. For a gap of 150mm. for instance, the two 
voltages are. approximately 57,000 volts and 82, 500 volts. 
When the knobs. are arranged horizontally, the law is 
represented by a single curve without irregularities. 


Municipal Engineering on the Continent— Mr. W. Н 
Lindley delivered his Presidential address to the Junior Insti- 
tution of Engineers last Friday. After touching upon water 
works and sewage works in Germany, the author proceeded 
to deal with the municipal supply of electrical energy. In 
1887 a station was started at Elberfeld, and this was the 
first German municipal electric supply station. Both these 
were conducted on the continuousscurrent. system. He then 
proceeded to describe the Frankfurt works, first designed 
by him in 1332, when Prof. Rittler and himself in their expert 
report proposed the adoption of alternating current. The 
great fight of continuous versus alternating current, which 
ensued, ge rise to the electrical exhibition in 1891 in Frank- 


furt. The question was then again treated by Mr. Oscar von 
Millar and himself in 1892, and resulted once more in the recom- 
mendation of alternating current, which, only after a con- 
troversy of 4} years duration, was adopted by the city 
authorities. Mr. Lindley then proceeded to describe the 
Elberfeld works, which were extended on the alternating-cur- 
rent system in 1898. The further developments were as 
follows: the raising of the pressure from 3,000 to 4,000 volts, 
limiting the drop in the primary to 24 per cent. and in the 
secondary network to 1} per cent., thus allowing large quan- 
tities of energy to be supplied at any point of the district 
without injuriously affecting the lighting. He then referred 
to the adoption of the Parsons steam turbine in large units of 
1,250kw., and drew attention to the fact that for the Elberfeld 


station the working expenses (interest on capital and sinking 


fund excluded) per kilowatt-hour supplied had been brought 
down to 0-74. and the coal consumption per kilowatt-hour 
reduced to 2:65lb. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, November 25th. 
CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
З p.m. Visit to the works in connection with the enlargement of 
Victoria station. Meet at the Main Line bookstall. 
PRHTSICAL Society. | 
5 p.m. Meeting in the Physical Laboratory of the Technical College, 
Leonard-street, City-road, by invitation of Prof. Silvanus P. 
Thompson, F.R.S. Agenda :—(1) “ The Measurement of Small 
Differences of Phase,“ by Dr. W. E. Sumpner ; (2) “Оп the 
Curvature Method of Teaching Geometrical Optics,” by Dr. C. V. 
Drysdale; (3) “ Exhibition of Specimens of Crystals showing 
the Phenomenon of Luminous Rings,” by Prof. Silvanus P. 
Thompson ; (4) “ Ona Rapid Method of Approximate Harmonic 
Analysis,” by Prof. Silvanus P. Thompson ; (5) Exhibition of 
Apparatus by Prof. Dalby, Mr. Darling, Dr. Drysdale, and Prof. 
Thompson. 
NonrH-EasT Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERBS. 
7:30 p.m. General Meeting in the Lecture Theatre of the Literary 
and Philosophical Society, Westgate-road. Paper to be read :— 
“А Comparison of Vertical and Horizontal Tubes in Water 
Tube Boilers,“ by W. R. Cummins. 


MANCHESTER StupeExts’ Section: INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting in the Municipal School of Technology. Paper 
to be read: “Electric Power in Machine Shops," by Н. C. 
Jenkins. 

SATURDAY, November 26th. 
Guascow TECHNICAL COLLEGE SCIENTIFIC SOCIETY. 

7:30 p.m. Meeting at 38, Bath-street, Glasgow. Paper to be read : 
“The Electrical Drive of large Reversing Engines working 
Intermittently," by Maurice Georgi. 

INSTITUTION or ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

10 a.m. Visit to the Tunnelling Works of the Great Northern, 
Piccadilly & Brompton Railway. Meet at corner of Cranbourne- 
street and Charing Cross-road. 

TUESDAY, November 29th. 
INSTITUTION oF ELECTRICAL ENGINEERS: MANCHESTER LocaL SECTION. 

7:30 p.m. Meeting at Owens College. Paper to be read: Com- 
pensated Alternating-current Generators," by Miles Walker. 

Іх»тітсттох or CIVIL ENGINEERS. 

S p.m. Ordinary Meeting. Paper to be further discussed: Dis- 

tribution of Electrical Energy,’ by J. F. C. Snell. 
WEDNBSDAY, November 30th. 
INsTriTUCTION or ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 

7:30 p.m. Meeting at 92, Victoria-street, Westminster, S. W. Paper 
to be read: “ Motor- controlling Switch Gear," by L. J. Pumphrey. 

SOCIETY oF ARTs. 

$ p.n. Ordinary Meeting. Paper to be read: The British Cana's 
Problem.” by Arthur Lee. The Right Hon. Sir Michael Hich-- 
Beach, Bart., will preside. 

THURSDAY, December 1st. 
Ксакү ENGINFERING SOCIETY. 

S p.m. Meeting in the Benn Building. High-street, Rugby. Paper 
to be read: “Some Notes on High-speed Electric Railway 
Work," by F. W. Carter. 

SATURDAY, December 3rd. 
Јсхіок IxsrirTUTION or ENGINEFRS. 

Afternoon visit to inspect the features of engineering interest at the 
London Coliseum, St. Martin’s-lane. Trafalgar. square. 
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A METHOD OF MEASURING MAGNETOMOTIVE 
FORCES. 


BY RUDOLF GOLDSCHMIDT. 


Modern electrical machines are, as a rule, highly saturated 
in the iron of the magnets as well as in the teeth of the arma- 
ture. The higher this saturation, the more the ampere-turns 
of the fields are dependent on the magnetic properties of the 
iron and on accidental faults in the magnets, such as blow-holes 
in the cast steel or bad joints. In any case it is very impor- 
tant, from the designing and manufacturing point of view, to 
find out from the actual machine how many ampere-turns are 

uired for driving the flux through the magnet yokes and 
poles, the air-gap and the teeth of the armature. 

The method of measuring the “ magnetic potential drop” 
described in the following article was the outcome of special 
tests, which it was found necessary to make on actual steel 
field magnets which were suspected of being faulty in quality 


and casting, and the results proved that it was extremely suit- 
able for the purpose, being easy to manipulate in the shops 
and requiring à minimum of special apparatus or fine adjust 
ment, which would к кн lead to complications. To 
measure the magnetic potential drop” between the points 
a and b in the yoke of a continuous-current machine, two 
laminated iron cores, АС and BD, as shown in Fig. 1, are 
placed on a and b respectively in the manner shown, the gap 
CD being from jin. to zin. By this arrangement we have 
formed а small “ magnetic shunt” or * by-pass” to the yoke. 
This shunt will take up a small amount of the magnetic flux. 
Point C, for instance, will show north polarity, point D 
south polarity, and a small compass needle placed between C 
and D will assume the position indicated in Fig. 2, pointing 
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with its south poles to C. The limbs AC and BD carry two 
coils, S, and S, which we excite with a current so that they 
counteract the magnetic potential between « and / If we 
increase the ampere-turns of S, and S, sufficiently to over- 
power the magnetic force of a-b, then the flux in the 
"magnetic shunt" would reverse, the polarity of C would 
hecome north and the polarity of D south, and our compass 
needle would point as shown in Fig. 3. If we adjust the 
current in S, and S, so that the compass just begins to move 
from one position to the other the magnetomotive force of the 
coil is equal to the Р.Р”. between d and ö, and thus represents 
directly without any further calculation the amount of ampere- 
turns required to drive the flux through the yoke of the 
machine. From the above it will readily Da seen that it is not 
necessary to have a very good fitting joint hetween the field 
magnet and the test cores, this being a zero method. 


—— — 


The method, as here applied to the yoke of a continuous- 
current machine, can, naturally, be used in any case where 
magnetomotive forces are to be measured. Аз to the exact- 
ness of the method, I may say that this was tested by measuring 
known values of known magnetomotive forces and by summing 
up the different potential drops in simple as well as in more 
complicated magnetic circuits, and it was found that the 
measurements agreed sufficiently well for all practical purposes. 
For instance, the measurement of a known value of ampere- 
turns was carried out with satisfactory results on a choking 
coil in which the drop of magnan potential in the iron was 
insignificant, and practically the full amount of the ampere- 
turns in the choking coil could be measured by the apparatus. 


Fiu, 4. 


Among many other measurements the most interesting por- 
haps is that of the magnetic potential drop in the different parts 
of the magnetic circuit of a continuous-current machine. Fig. 4, 
drawn from a photograph, shows the apparatus applied to a con- 
tinnous-current machine by Messrs. Crompton & Co. An actual 
measurement showed that the drop in the yoke was 300 ampere- 
turns ; over the air.gap and teeth, 6,400 ampere-turns ; over 
the teeth alone, 600 ampere-turns. The actual ampere-turns 
on the field of the machine were 7,300. The difference between 
this amount and the sum of the single measurements—that is, 
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7,300 — (6,400 + 300) 2 600— represents the drop in the two 
poles, or 300 ampere-turns for each pole. Fig. 5 shows a 
diagrammatic sketch of the magnetic circuit with the figures 
inserted as they were actually determined by the apparatus. 
To shield the compass needle from the influence of undesirable 
stray lines, the compass can be surrounded by a small iron 
box, as shown in Figs. 4 and 6. 

From a great number of applications where this apparatus 
may be used, we may mention the following :— 

1. Measuring the “drop” for the different yokes and parts 
of a continuous-current machine go as to detect irregularities 
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and blow-holes in the iron. By special arrangements this can 
also be applied to the poles. 

2. The apparatus can be used to obtain the full magnetising 
curves of the armature teeth of electrical machinery, which 
otherwise would be available only by calculation. With this 
test the flux can be determined in the ordinary way by running 
the machine and measuring the voltage on the armature. 

3. It can be applied for detecting bad joints in any part of 
the yoke of continuous-current machines, which sometimes 
give rise to out- of- balance occurrences in machines with 
parallel coupled armatures. 

Fig. 7 shows a peculiar application of the method for 
measuring the continuous current in a conductor—say a 
feeder cable—without inserting an amperemeter or cutting 
the cable in any way. An iron yoke carrying the magnetising 


coils on its limbs is pnt over the conductor, and the coils of 
the yoke excited so that the flux in the magnetic yoke is zero, 
which can be ascertained by means of the compass needle in 
the way described. Tests carried out show that an accuracy 
of within 1 or 2 per cent. can be obtained. 

With regard to the sensitiveners of the method, I may say 
that with a good compass needle a discrepancy of 1 or 2 per 
cent. from the balancing amount would indicate itself by 
making the needle move to one or other position. 

To ascertain balance, other ways have been tried besides the 
compass-needle method, but the latter has been found to be 
the hest. I may mention one. Besides the exciting coils S, 
and S, an exploring coil was placed on the magnetic shunt 
circuit and connected to a milli-voltmeter. To ascertain if the 


Fra. 7. 


balance was obtained —i.c., if the shunt circuit did not carry 
any flux—the magnetic resistance of the shunt was altered by 
inserting an air-gap. The excitation in S, and S, was then 
adjusted until no deflection was indicated on the milli-volt- 
meter, when the magnetic resistance was thus varied, showing 
that balance had been obtained. 

I have to thank Messrs. Denoon and Steinhaus, of the test- 
room staff of Messrs. Crompton & Co., for carrying out these 
experiments for me. 


— . ——.—.—.— 
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By H. H. Harrison, 


THE NEW YORK RAPID TRANSIT SUBWAY. 


(Continued. from page 170.) 


Two novel safety devices closely allied with the signalling system 
may be here described. The first is an emergency train sto 
operated from the stations. It is designed to place in the hands of 
station attendants, or others, the emergency control of signals upon 
all adjacent approaching tracks. The protection afforded is similar 
in principle to the emergency brake handle found in all passenger 
cars, but operates to warn all trains of an extraneous danger con- 
dition. To provide as perfectly as practicable for such conditions, 
it has been arranged to loop the control of signals into an emergency 
box set in a conspicuous position on each station platform. The 
pushing ofa button on this box, similar to that of the fire alarm signal, 
will set all signals immediately adjacent to stations in the face of 
trains approaching, so that all traffic may be stopped until the 
danger condition is removed. 

The second safety appliance is the section break and cross-over 
protection. This consists of a special emergency signal placed in 
advance of each separate section of the third rail; that is, at points 
where trains move from a section fed by one sub-station to that fed 
by another. Under such conditions the contact shoes of the train 
temporarily span the break in the third rail. In case of a serious 
overload or ground on one section, the train wiring would momen- 
tarily act as a feeder for the section, and thus possibly blow the 
train fuses and cause serious delay until they could be replaced. 
In order, therefore, to prevent trains passing from a section charged 
with the full normal potential into a dangerously overloaded or 
grounded section, an overload relay has been installed at each sec- 
tion break to set a stop signal in the face of an approaching 
train, which holds the train until the abnormal condition is removed. 
The apparatus is applied at all section breaks in the third rail and 
at all cross-overs where the train might pass from a third-rail section 
in one track to a different one on another track. 

On express-line tracks an effect of this signalling mechanism will 
be to throw the home signal to danger at the nearest block in 
advance of the third-rail section break. The method of operation 
of this signal control mechanism is interesting; it consists of a 
differential magnetic mechanism with rotating armature, one of 
the magnetic coils being connected between the third-rail and the 
ground on one side of the section break, and the other magnetic 
coil similarly between the third-rail and the ground on the other 
side of the break. When both sections of the third rail are fully 
charged, these magnets operate so as to annul each other, so that 
the armature is not attracted; if, however, the current supply is 
removed from either section of the third rail, one of these magnetic 
coils becomes inoperative, while the other is still magnetised, and 
the result is that the differential action is removed and the armature 
is strongly attracted, and, by lifting a counter-weight, breaks the 
contact in the control circuit of the nearest home signal in advance 
of this point. This sets the home signal to danger, and in turn the 
distant signal at the further block in advance, to prevent trains fro 
approaching the section under these circumstances. | 

Upon the local tracks, where a block signal is not used, a special 
type of section-break signal will be used for a similar purpose and 
prevent trains from approaching a section break when voltages are 
unequal on either side. This type of signal is operated by a 
differential relay of special construction and gives a colour indica- 
tion. In this case a warning of approaching trains is furnished by 
a special box plainly marked **S B.," which indicates by a red 
light for danger or stop. 

At cross-overs and sidings, where it is similarly desired to prevent 
trains from crossing over from one third rail section to another in 
case of unequal voltages upon the third-rail sections, a different pro- 
cedure is necessary. In these cases a special forni of indication is 
to be used, which will show the tower man, or those in charge of the 
interlocking switches, whether it is safe for trains to be passed over 
from one section to another or not. "This will be accomplished by 
means of vertical scale voltmeters arranged side byside and connected 
to the third rail sections on either side of the cross-over; by a mere 
glance at the voltmeters, the switchman can easily see whether the 
voltages on both sides are sufficiently near together to permit trains 
to cross over safely. There has also been installed a special emer- 
gency signal system, embodying provision for cutting off power from 
the contact rail in case of imminent danger. In the booth of each 
ticket seller and at every manhole along the west side of the sub- 
way and its branches is placed a glass-covered box of the kind 
generally used in large American cities for fire alarm purposes. In 
case of accident in the subway which may render it desirable to cut 
off power from the contact rails, this result can be accomplished by 
breaking the glass front of the emergency box and pulling the hook 
provided. Special emergency circuits are so arranged that pulling the 
hook will instantly open all the circuit-breakers at adjacent sub-stations 
through which the contact rails in the section affected receive their 
supply of power. It will also instantly report the location of the 
trouble, annunciator gongs being located in the sub-stations from 
which power is supplied to the section, in the train dispatchers’ 
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offices and in the office of the general superintendent, instantly 
intimating the number of the box which has been pulled. Auto- 
matic recording devices in train dispatchers’ offices and in the office 
of the general superintendent also note the number of the box pulled. 

An important feature of the signal and interlocking work is the 
provision of supply for the 500 volt alternating-current distribution 
mains throughout the subway system and for the low-voltage direct- 
current storage-battery supply mains, extending to all signals 
throughout the system fo: operating the valve-controlling magnets, 
and also for the compressed air supply system. The alternating- 
current main is fed by seven motor generators, arranged to operate 
in multiple, each of which is of 30kw. capacity, generating single- 
phase alternating current at 60 cycles and 500 volts. They are 
located separately in seven of the more important sub-stations of 
the line. Four of these machines cculd deliver the whole current 
required for operating the entire system. 


Continuous current for the signal operating magnets is supplied 
by eight groups of storage-battery sets in duplicate, located at 
convenient points in the subway, usually in signal towers. Each 
battery has a capacity of 450 ainpere-hours, and the two sets nt each 
battery station are operated ‘alternately, one being charged while 
the other is discharging. The batteries ure charged by small motor- 
generators, driven by current from the 600-volt continuous current 
propulsion system, one being located at each storage battery point. 
They deliver to the storage batteries at 25 volts potential, the mean 
voltage of the battery itself being 16 volts. 


The compressed-air supply for the various signal mechanisms 
and switches, the automatic car stop, &c., is supplied by a 2in. main 
extending the length of the system. This main is fed by six 85 н P. 
electrically-driven compound air compressors, three being reserve 
units. They are driven by Westinghouse continuous-current 
motors, taking current from the continuous-current 'bus bars at tho 
sub-stations at from 400 to 700 volts. Each of these compressors 
has а capacity of 230 cubio ft. of free air per minute, delivered into 
the supply system at a pressure of from Golb. to 751b. per square 
inch. They are automatically controlled by the rise or fall of air 
pressure in the system. A pressure gauge, operating upon the 
Bourdon steam gauge principle, is arranged to make different 
contacts for certain maximum and minimum pressures. When the 
pressure falls so as to close the upper contact, current is delivered 
to an automatic switch, which operates a mechanism in such а way 
as to move the starting resistance switch for the air-compressor 
driving motor. This mechanism is so arranged that when the 
starting resistance is cut entirely out and the motor is up to speed. 
the starting switch is held magnetically in place, and the solenoid 
is actuated so as to throw the load on to the compressor to cause it 
to deliver air to the system. This same action starts the flow of 
cooling water through the cylinder jackets of the compressor 
Суада. and automatically admits oil to the cylinders and bearings. 
When the air pressure in the system rises to the predetermined 
maximum the opposite contact is made, which causes the load to 
be removed from the compressor by closing the delivery of the 
system, and also shuts down the motor, the jacket. water supply for 
the compressor, the oiling system being also incidentally shut 
off. In this way the compressor is always started unlouded and 
stopped unloaded, the action being entirely automatic, so that no 
attention is required; it is designed to respond to variations of nir 
pressure of 5lb. or less, and operates very satisfactorily. 


The interlocking system employed in the subway portions of the 
line is of the Westinghouse cleccro-pneumatic type, while in the 
elevated portions of the line mechanical interlocking has been, in 
some cases, provided. The interlocking machines are housed in 
steel concrete towers.“ An unusual type of switch movements 
and interlocking mechanism is required in the subway installation 
on account of the confined space and cramped conditions. 

The enginecrs of the Interborough Company realised at the very 
outset the importance of maintaining lights in the subway inde- 
pendent of any temporary interruption of the power used for light- 
ing the curs, and, in preparing their plans, they provided for lighting 
the subway throughout its length from a source independent of the 
inain power supply. For this purpose the three 1,250-kw. alternators 
mentioned in the description of tho power house convey current to 
the incandescent humps used solely to light the subway. The 11,000. 
volt primary current is conveyed through paper-insulated, lead- 
sheathed cables to transformers, located in fire- proof compartments 
adjacent to the platforms of the passenger stations. These trans- 
formers deliver current to two separate systems of secondary wiring, 
one of which is supplied at a potential of 120 volts and the other at 
600 volts. The general lighting of the passenger station platforms 
is effected by 14 c.p. and 32 c.p. incandescent lamps supplied from 
the 120-volt secondary wiring circuits, whilethe lighting of the sub- 
way sections between adjacent stations is accomplished by incan- 
descent lamps connected in series of five across the 600-volt lighting 
circuits. As an additional precaution, a number of lamps fed by the 
contact rail cireuit have been installed upon the stairways leading 
to passenger station platforms, at the ticket booths and over the 
tracks 1n front of the platforms. This will provide light sufficient 
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to enable passengers to see stairways and the edges of the station 
platforms in case of temporary failure of the general lighting system. 
In lighting the subway between passenger stations it is desirable, 
on the one hand, to provide sufficient light for track inspection and 
to permit employés passing along the subway to see their way 
clearly and avoid obstructions; but, on the other hand, the lighting 
must not be so brilliant as to interfere with easy sight and recog- 
nition of the red, yellow and green signal lamps of the block signal 
system. It is necessary also that the lights for general illumination 
be 80 placed that their rays shall not fall directly upon the eyes of 
approaching motormen at the head of trains nor annoy passengers 
who may be reading their papers inside the cars. The conditions 
imposed by these considerations are met in the four-track sections 
of the subway by placing a row of incandescent lamps between the 
north-bound local and express tracks and a similar row between the 
south-bound local and express tracks. The lamps are carried upon 
brackets supported upon the iron columns of the subway structure, 
sticcessive lanips in each row being 60ft. apart. They are located 
a few inches 15985 the tops of the car windows und with reference 
to the direction of approaching trains the lamps in each row are 
carried upon the far side of the iron columns, by which expedient 
the eyes of the approaching motormen are sufficiently protected 
against their direct rays. 

An interesting innovation is the use of electric heat in the passen- 
ger stations, for which purpose a number of the metallic “ mica strip 
heaters of a special model have been installed. 

The average speed of express trains between City Hall and 
145th-street on the west side approximates 25 miles an hour, 
including stops, and the maximum speed of trains is 45 miles per 
hour. An express train of eight cars. to conform to the schedule 


speed, requires 325 amperes at 570 volts when starting from a 
station. These high accelerating conditions necessitated a very 


Fig, 13.— VIEW or Can. 


substantial design of car body and truck (see Fig. 13) and 
motors of ample size, although, on the other hand, the weight of 
the ear and its equipment had to be kept down as much as possible. 
A happy solution of the problom scemed to lay in the uso of steel 
car construction, but tlie limitations of car building facilities pre- 
vented a sufficiently early production in steel at first. 

On account of the special traftic conditions existing in New York 
City and the restricted siding and yard room available in the sub. 
way, it was decided that one standard type of car for all classes of 
service would introduce the most flexible operating conditions. 
In order further to provide cars, each of which would be as safe as 
the others, it was essential that there should be no difference in соп. 
structional strength between the motor cars and the trail cars. All 
cars were, therefore, made of one type, and can be used inter. 
changeably for either motor or trail-car service. The motor cars 
curry both motors on the same truck—that is, they have a motor 
(ch at onc end carrying two motors, one geared to each axle. The 
truck at the other end is a trailer and carries no motive power. Tho 
length of the wooden cars, of which 500 were ordered in December, 
1902, is 51ft., and there is seating capacity for 52 passengers. The 
platforms have sliding doors instead of the usual collapsible gates. 
The steel under framing provides а rigid and durable bed structure 
for transmitting the heavy motive-power stresses. 

Some features of interest and of novelty in electric car construc- 
tion were introduced in the form of wooden frame members, 
reinforced heavily by struetural steel shapes. The side sills are of 
6in. channels, which are enclosed on both sides by white oak timbers, 
and the centre sills are 5in I-beams, faced on both sides with 
southern pine. The car-body end sills are also of steel shapes, 
securely attached to the side sills by steel castings and forgings, the 
end-sill channel being faced with a white oak filler, mortised to 
receive the car-body end posts and braced at each end by gusset 
plates. The body bolster is made up of two rolled-steel plates 
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bolted together at their ends and supported by a steel-draw casting, | the idea of carrying the weight of the car by the side framing, 


the ends of which form a support for the centre sills. The flooring 
inside the car is double and of maple, with asbestos fire felt between 
the layers, and is protected below by steel plates and transite” 
(asbestos) board. The side framing of the car is of white ash, doubly 
braced and heavily trussed. There are seven composite wrought- 
iron carlines forged in shape for the roof, each sandwiched between 
two white ash carlines, and with white ash intermediate carlines. 
The platform posts are of compound construction, with anti- 
telescoping posts of steel bar sandwiched between white ash posts 
at corners and centres of vestibuled platforms. These posts are 
securely bolted to the steel longitudinal sills, the steel anti-tele- 
scoping plate below the floor and to the hood of the bow, which 
serves to reinforce it. This bow, it might be mentioned in this con- 
nection, is a heavy steel angle in one piece reaching from plate to 
plate and extending back into the car 6ft. on each side. By this 
construction it is believed that the car framing is practically 
indestructible. In case of accident, if one platform should ride over 
another, 8 sq. in. of metal would have to be sheared off the posts 
before the main body of the car would be reached, which would 
afford an effective means of protection. 

For the lighting circuits in the car a flexible steel conduit is used, 
and a special junction box. On the side and upper roofs, over the 
lighting circuits, a strip of sheet iron is securely nailed to the roof 
boards before the canvas is applied. The wires under the floor are 
carried in ducts of asbestos compound moulded into suitable forms. 
Special precautions have been taken with the insulation of the 
wires, the specifications calling for, first, a layer of paper, next a 
layer of rubber and then a layer of cotton saturated with a weather- 
proof compound, and outside of this a layer of asbestos. The hangers 
supporting the rheostats under the car body are insulated with 
wooden blocks, treated by a special process, being dried out in an 
oven and then soaked in an insulating compound and covered with 
lin. “ transite” board. The rheostat boxes themselves are also 
insulated from the angle-iron supporting them. Where the wires 
pass through the tlooring they are hermetically sealed to prevent 
the admission of dust and dirt. At the forward end, or what is 
known as the No. 1 end of the car, all the wires are carried to a 
slate switchboard in the motorman’s cub. This board is 44in. by 
27in., and is mounted directly at the back of the motorman. The 
window space occupied by this board is ceiled up and the space back 
of the panels is boxed in and provided with a door of steel plate, 
forming a box, the cover, top, bottom and sides of which are lined 
with electrobestos lin. thick. All the switches and fuses, except the 
main trolley fuse and bus line fuse, which are encased and placed 
under the car, are carried on this switchboard. Where the wires are 
carried through the floor or any partition, a steel chute, lined with 
electrobestos, is used to protect the wires against mechanical injury. 
It will be noted from the above that no power wiring, switches or 
fuses are placed in the car itself, all such devices being outside in a 
special steel insulated compartment. 

The general dimensions of the all-steel car, of which 300 have 
been ordered. and some delivered, differ only slightly from those of 
the wooden cars. Some of the principal dimensions of both types 
of car are :— 


Wooden ' All-Steel 


— — MM Ü— — HÀ л. а. 


Length over body corner posts .................. 
Length over buffers ........ Cee odo dd au ires р 
Length over дгат-Багв.......................... | 
Width over side в8............................ 
Width over sheathing .......................... 
Width over window sills ........................ 
Width over batten 
Width over Caves .............................. | 
Height from under side of sill to top of plate 
Height of body from under side of centre sill to top 

of roof ..... ООРТ 98 | 94 
Height of truck from rail to top of truck centre plate 

(car light) 
Height from top of rail to under side of side sill at ; 

truck centre (car light) ........................ 3 13 3 2! 
Height from top of rail to top of roof not to exceed 

(car попе). Ss cide ꝛ m 12 


The desire of eliminating the element of wood as far as possible, 
in order to secure absolutely incombustible construction, led to the 
incorporation of many novel ideas, such as, in addition to the metal 
framework, the use of plastic flooring, metal door and window 
framing, metal interior trim throughout, &c. It became evident 
very soon, especially from the experience gained in the con- 
struction of the experimental car, that & radical departure from 
usual methods of supporting the car body, namely, by the centre and 
side sills with the usual under-trussing, would be necessary. Any 
attempt at carrying the weight of the car by the sill members would 
have required very heavy construction of under framing. Eventually 
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which is being very largely introduced into modern heavy steel-car 
construction, was made use of, with the result that in the sub-way 
steel car the side-framing sections of each car are made to serve as 
plate girders, from which the floor load of the car is carried. The 
centre sills consist of two 6in. I-beams, while the side sills are 
bin. by 8in. steel angles; each of these sill members extends in one 
piece from platform end sill to platform end sill. This under-frame 
construction is in reality very light, and would in itself be far from 
sufficient to carry even the weight of a car of this size; in fact, the 
framework of the car alone is not self-supporting. 


The actual load-carrying member of the car is beneath the special 
belt rail. This member, as built up, serves to form a plate girder 
36in. in height, the lower member of which is the Зір. by 5in. angle 
side sill, and the upper member of which is the special 8jin. by 4in. 
bulb angle, which serves as the belt rail. The web is of fin. steel 
plate, having been applied in lengths corresponding to the distances 
between the single side posts of the car; here the plates are joined 
with butt-strap joints, heavily riveted to the single posts. This 
forms a girder of such unusual strength that no truss rods beneath 
the car are required for keeping the car in alignment, and it is used 
to carry the entire floor load of the car, transferring the same to the 
trucks through the special body bolsters. The novel idea of placing 
the upper truss member outside and making it serve also as the 
window belt rail enables the upper frame posts to be made con- 
tinuous from the lower side sills to the top plate. 

The under-framing construction of the car was, of course, greatly 
simplified by the absence of steps, the station platforms in the sub- 
way having ео arranged, in conformity to elevated railway practice, 
on levels with the car floors. This permitted the side sills to extend to 
the end sills, which are located adjacent to the buffer beans. Thus, 
in reality, no special construction was necessary in the under framing 
for the platform, which extends as a solid member throughout the 
length of the car. The car-body end sill is formed of a 6-in. by 
3lin. steel angle, bent to radius of 55ft., to conform to the shape of 
the buffer. It is secured to the side and centre sills of the under 
frame by special cast-steel brackets, and, in addition, by a heavy 
steel anti-telescoping plate, which is strongly riveted to the under 
sides of the sill members, producing an immensely strong frame- 
end construction. A construction corresponding to that of a body- 
end sill is applied in the form of two 4in. channels, fitted in between 
the longitudinal sills, and heavily riveted by means of corner brac- 
kets of Зір. by Zin. angles. These members carry the end bulkheads 
of the car between the platform and interior. They are faced on 
top with a fire-proof ash member, to which the malleable iron thres- 
hold plate is fastened. Cross members of steel angles are also 
riveted between the longitudinal sills at various spacings to corre- 
spond with the usual needle-beam construction of wooden cars ; these, 
besides stiffening the underframe, assist in carrying the floor. The 
buffer beam is of white oak bolted to the platform-end sill and faced 
with a gin. steel plate. The vestibule posts are set in and riveted 
to the special cast-steel pocket castings which serve to join the side 
and end sills of the under frame, as above referred to. The body- 
end posts are similarly secured in place by pressed-steel brackets, 
which, when rivetted up, furnish enormously strong construction. 
The tying of these posts to the roof framing is similarly provided for. 

The body bolster is made up of two rolled-steel plates, each jin. 
by 9in., and the top and bottom members are machined on their 
outer ends, so as to fit perfectly, and are bolted together at their 
ends and to the side steel of the саг; a filler casting is used in join- 
ing the ends to the side sill of the car. The filler casting between 
the top and bottom members of the bolsters is of malleable iron 
which is planed on top, bottom and end surfaces so as to perfectly 
fit the bolster. This casting is bolted to the bolster, the four vertical 
bolts used being also made use of to secure the centre-bearing plate 
to the lower side of the bolstcr frame. The body bolster, filler 
casting and centre plate are drilled for a 2% in. king bolt. The side 
and centre bearings provided are of types which are in general use, 
the side bearings being spaced with centres 28}in. from the king bolt. 

The window posts, which form a part of the side-plate girder con- 
struction, previously referred to, extend up and are riveted to the 
steel angle side plates, which extend from end bow to end bow. The 
body-corner posts and the vestibule posts are also rigidly connected 
to the side plates by special steel castings, thus forming a rigid base 
for the roof frame. The roof is built up in a unit of a series of 
malleable iron carlines, each attached to the side plate above a 
window post, and all tied together by the longitudinal purlins to 
which they are riveted by special angle brackets. All carlines and 
purlins are faced with furrings of fire-proof ash, and similar blocks 
are also bolted to the side plates, upon which the roof covering of 
fire-proof composite board and the head-linings are fastened. Special 
forged brackets are also provided on each carline to carry the 
clerestory eaves moulding, while the deck plate and sills are of fire- 
proof ash pieces. 

A new automaticcoupler, built by the W. T. Van Dorn Company, 
is fitted tothe cars. The coupler head is attached to the draw bar 
through the Van Dorn standard type of spring buffer casting, to 
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the top of which is riveted the main draw bar, Sin. by 11 in. in вес. Co., there existed prior to the installation of the 
tion. Limitations of construction prevented this main draw bar 

being carried through to the king bolt, so that a special form of 
auxiliary bolster construction was necessary to permit the desircd , costs of the steam and gas engine stations at Guernsey afford, in 
radial movement or swing for the coupler. An auxiliary draw bar, my opinion, a good guide and a fair comparison of the relative 
Sin. by 2in. in section, is carried from the opening in the main body ' merits of the two powers—steam and gas, since the stations arc 


as engines a 
steam-driven plant of practically the same output as the gas engine 
plant which was installed later. The comparison of the working 


bolster filler casting forward a distance of 19in., where it ends in a 


special type of auxiliary bolster, bolted in between the centre sills. 


The auxiliary draw bar is forged in clevis shape, into which the end 


of the main draw bar is secured by an auxiliary king bolt 28 in. in 


diameter. This provides a main draw-bar radius of 6ft. lin., while 
а transverse swing movement of the coupler of 36in. is thereby 
secured. The weight of the main draw bar is carried by a special 
sector plate above the spring buffer casting, which assists in taking 
care of the buffing strains from the draft rigging. The main sector 
plate upon which the draw head itself slides, is built up of a 4in. 
angle, curved to correspond with the movement of the draw head. 
The safety chains are built up of 2£in. links of jin. round iron. 


(To be concluded.) 


GAS ENGINES FOR CENTRAL STATIONS.* 
BY HUGH CAMPBELL, 
The particular branch of gas engine development I wish to speak 


about is that which concerns central station work. The first central 
station of any size adopting gas engine power was built by the city 
of Belfast, who crected, in 1895, a station consisting of four hori- 


zontal double-acting engines, each of 190 1. H. p., and two double- 
acting engines, each of 601.H.p. The cost per unit of current sold 
from January 23rd to December 31, 1895, as given by Mr. V. A. Н. 
McCowen, electrical engineer to the Belfast Corporation, in a Paper 
read before the Institution of Mechanical 
Engineers in July, 1896, is as follows :— 


Number of units sold, 82,771. 

Pence. 

(vas used as fuel (2s. 3d. per 1,000ft.) 1:450 
Oil, waste, water and stores, including 


ignition tubes 0:233 
Salaries and wages at generating 
station ........................ 290 


Repairs and maintenance of mains.. 0:221 
Rents, rates and taxes ............ 0-684 
Management expenses, “с. ......... 1:200 
Insurance 0:067 

Total...... (5417 


The later history of the Belfast station 
shows that the gas engine plant was a failure 
and has since been replaced by steam engines, 
the cause of this being no doubt the extra- 
ordinarily heavy cost of production, as well as 
trouble with the plant. In consequence of 
the enormous development in gas engine 
design and operation since that time, how- 
ever, several other stations have during the 
last few years been set to work with gas 
engines. The working cost of a few of them is given below :— 


1 3 Oili a. | 

" | Units 8 8 g waste 2 Total | Fuel | Cost 

„per 3 3 and 1 8 | works ni | of 

annum. Р 8, water = costs fuel. 
| _ da. d. d. d. d ( Anth- 26s. per 
Walthamstow 814,187 15-45 -46 |-19 -36 6 1.07 raoite ton in 
. A | coal bunkers 

Redditch .. Ө 260,717 14.11 :88 19 -53 -24 1:84 M а 
N ich .. 157.18 20 5 I Mae 311 Mond 24. per 
orthwich 57,198 9-20 „51 15 -50 35 1-51 \ gas 1,0008. 

Averages .. 14°28 555 +184 -413'-135' 1-29 { 


i 
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On looking through Mr. Henry McLaren's Paper, read before the 
Institution of Mechanical Engineers, J uly, 1908, on Fuel Economy 
in Generating Stations," I find the average cost of coal per unit sold 
in seven Metropolitan non-condensing stations to be 1:0290d. ; in four 
Metropolitan partly condensing stations the average cost of coal per 
unit sold to be 1:190d.; in nine Metropolitan condensing stations 
the average cost of coal per unit sold to be 1-060d. 

I now come to some more recent installations of gas engines for 
central station work, those in which my firm has been responsible for 
the engines. In one of these—viz., that of the Guernsey Electricity 


17770 ˙ w To 
7 Abstract of a Paper read before the Leeds Local Section of the 
Institution of Electrical Engineers, on November 17th. 


equally favourably situated with regard to the coalfield, and the cost 
of carriage on the coal is the same. The plant at the St. Peterport 
steam-driven station consisted of one battery (capacity 32kw. for 
10 hours), two 75kw. combined steam engine sets, two 180kw. triple- 
expansion steam engine sets, one condenser 860kw. capacity, two 
water tube boilers and superheater for 75kw. each, two water tube 
boilers and superhcater for 180kw. cach, one Green's economiser and 
two Weir pumps. The St. Sampsons gas-driven station consists of 
one battery (capacity 50kw. for 10 hours), two 180kw. ** Campbell 
gas engine sets, two Daniels gas producers, one 20ft. diameter gas 
holder, two circulating water pumps and water storage tank. I am 
very much indebted to the kindness 6f Mr. Arthur G. Bird, 
A. M. I. E. E., the engincer to the Guernsey Electricity Co., and to 
Messrs. Edmundson’s Electricity Corpn. (Ltd.) for the figures relating 
to the operation of both stations which I am able to give you (p. 219). 


Fio. 1.—300 1. H. P. For R-CWIIN EER VERTICAL Ркорсскв Gas ENGINE INSTALLED AT GUERNSEY AND 


HEBvEN BRI DGk. 


Originally the St. Peterport steam station was designed for lighting 
only, since then the demand for power sprang up at the local quarries 
some two or three miles away, and to transmit the current there 
transforming had to be introduced. The steam station for a period 
took both the lighting and power loads. Since then the St. Sampson 
gas-driven station has been erected to deal with the power load 
only, the current for which is delivered direct to the mains. 

With reference to the capital cost of the two plants at Guernsey, 
I am able, by the kind permission of Messrs. Edmundson’s Elec- 
tricity Corporation (Ltd.), to tell you that the total cost of steam 
plant was £3,642, against a total cost of the gas plant of £8,200. In 
these figures no allowance has been made for foundations, buildings, 
rough labour for erection or cartage in either case, nor is there 
included the cooling tower, or any water storage, in connection with 
condenser plant. This is balanced by water storage tank for the 
gas plant. 


Description of St. Sampson's Plant.—The gas engines at St. 
Sampson's Station consist of two four-cylinder vertical engines of 
the enclosed type (see Fig. 1), working оп the Otto ” cycle, each 
developing 300 в.н.р. on producer gas, the normal speed of each 
being 250 revs. per min. The engine cylinders are 17in. diameter 
by 17in. stroke, the pistons being direct-coupled to a four-throw 
crankshaft running in three bearings. The sequence of the explo. 
sions in the cylinders, commencing with the cylinder on the left 
hand, is Nos. 1, 2, 4 and 8. Splash lubrication is adopted for oiling 
the crankshaft, connecting rods, pistons and cylinders, and this has 
peen found to be very effective and satisfactory. The whole of the 
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Ueneruting Corta of. Cuernsy Nteam-driven Station, in Pence, per Unit, Sold and Generated Respectively. No Condenser. No Power Load. 


— —— — — COME — M —— —— —— 


May. June. July. August. September. October. 
Bid. Gen. Bold. Gen. | Sold. Gen. Sold. | Gen. | Sold. Gen. Sold. | Gen. 

dJ. d d. | à d. d. d. d. d. 4. d. d. 
Cla aic donee ИЕ ТИ quete. 071 | 0:502 0-0 0:503 0:74 | 0:462 | 0:660 — 0:458 0:74 0:525 0:83 | 0-589 
Моше watot ......у.......,.... nnn WOO 0-042 , 000 | 0:044 | 0:07 | 0:042 | 0:06 | 0:042 011 0-078 0-11 | 09:078 
W nyan € € R P or ка t! gd € Ra tor Pod а Pod 3 9 Noa 1 i go! D! og d dod а dor 0 26 0:154 0 25 0:182 0:20 0:177 0:23 | 0:160 0:22 0:156 0:20 0:14? 
Mepnira, all plant, malnm nnd bulldin....... (017. 01274 0:20 [0146 | 015 | 0092 | O11 | 0:076 0:23 | 0:163 | 036 | 0:256 


—— — — . — 
— — 2 — — 2 14— — .— zx Ss a —>— — — — | ae ч] — 


otal works Ul. 1-20 i 0:H50 1:20 | 0:870 | 1:20 | 0:768 | 1:06 ! 0:736 | 1:30 | 0:922 1:50 | 1:065 


"оноу of distribution i... . 700 per cont, 73 por cent. 61 per cent. 69:5 per cent. | 71 per cent. 71 per cent. 
Umm HU d „ „ „ € „ „ „„ „„ „ 9 006 99 69 0 8 9 ж з, ede ruv if 770 32.854 ' 32,130 41,906 | 39,078 38,911 
UT uenerated iocis 68,500 44,241 62,574 60,306 | 55,133 55,108 
Dens unis, full on. 80,700 67,570 68,640 77,460 78,585 85,335 
Want bond aul. Ol par ont. 65 0 per cont. | 76:6 per cent. 78 per cent. 70 per cent. 15:6 per cent. 
OA, Т enerated базе вв 5085219257245» э ө э | hth, b: 81b. 5 23b. 4:831. 5:561Ь. 0:131b. 
Voos of дові In erk 15/10 16/. | 16/- 17/10 17/6 17/6 
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Nitto for Gas Driven Station (Power only). 


UBL КГК ЛОО | OW | 02555 Q80 | 0240 | 030 0240 028 0224! 031 0248 0-31 0248 
Nieren and Water „.,.,...............,..... oon 0.072 O18 | 0104 018 0:304 | 007 ' 0056 006 ` 0048 , 0:06 | 0:048 
Ov | 0:206 , 0:19 | 0152 0:28 O84. 024 ; (0102 — 0:20 | 0:160 0:19 | 0:152 
072 ; (01075 ^ 0186 | 0120. 017 0136 017 : 0136 015 | 0120 | 013 0104 


| 
| 


Wayen LE] W „% bo 32 9689 $6869 2.898 эз а И) 
Hopaliru, all pland, malus and bulldings.... ee. 


— | ——À — — с  —MÁ 


Total worka сөн... | 080 0708 | 077 | 0610 0983 06604 076G 0608 0-72 | 0:576 | 0-69 — 0:552 


Kieieney of ditributien „................... NU per oent, 80 por cent. 80 per vent. 80 per cent. 80 per cent. 80 per cent. 
e yeep aca ec ECTS dC CORE 18,505 20,139 20,153 31,130 35,597 40,289 
unte ene ate 2200 32,605 16,441 | 18,913 44,496 50,861 

\ чана unita, full load, а 47,620 12,840 | 17,700 52,200 55,080 61,380 
Viant load fotot ossis р ОЧ per cont, 76 per cont 76˙5 per cont. | 715 per cent. SI per cent. 65:8 per cent. 
Coal unte generated cessisse „„ (lb, 3: 441b. 2:33lb. | 2:19]b. 2-39]b. 2-44]b. 
Prive of eont in ener 18/0 18/6 18/6 18/6 19/6 18'6 
МИТ, in Cavour ul pas plant per unit gonerated .. CUA. - 25d. ОЧ, 0:128d. 0:346d. 0:513d. 
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valve gearing ін mounted on the top of. the exlinders, the eam [ to me, is one weak spot in all the gas plants hitherto used in this 
elit born diver hy aevew genae amd bevel wheels fromthe evank- country. My own opinion is that in the near future suction gas 
what, he exhaust valves and exhaust salve bov ave of special | plants of larger power will be adopted, thus abolishing the boiler 
vt ineunt, in (hat (hey ive both independently water cooled The and its fuel consumption and simplifying the gas plant generally, as 
Vardi лемма Чора i that known as the thiottle system, [ this type of plant does not require a steam boiler or gas holder. 


No. & Load on Engine 44£1kw. Seale ү! th. 


Same large plants of this character are already at work, the most 
m eens examples bang the central station for lighting and tramways 
at Scheviningen, Holland, where six gas engines of 500 B.ELP. each, 
ana suetten gas plaut of 3.00 нук, are at work. The actual 
heures as to the eost af working ane not vet available, owing to the 
NS Vedio Moune Le dha Ne ү Эһ 
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: per. Samen having Been at work ba tora few months, bw З 
Nu Nw poste gas an sein dare Ne dS uani Tre К x been м den tora few months, but I can speak 
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Water evaporated by boiler ............... T 1.470lb. 
Water evaporated by boiler per lb. of coal (at 

SOlb. pressure) ........... sar Rie AM OR esse poe aes 6:05lb 
Equivalent evaporation from and at 212?F. .... 7:2lb. 
Steam used рег kw..hour .................... 1:3lb. 
Maximum amount of CO, observed .......... 5:8 per cent. 
Minimum amount of CO, observed .......... 4°8 per cent. 
Depth of fire in producer .......... enm or 22in. 
Average blowing pressure (column of water).... 83in. 
Gas pressure near engine (when engine was 

running with load).......... ——— n zin. 
Momentary variation in speed. maximum load 
. thrown off by pulling out main switch ...... 9 per cent. 
Permanent difference in speed between maxi- 

mum load and no load .................... 4 per cent. 


I may add that in the governing of the engine between its rated | 
load— viz., 180 kw. and no load, the permanent difference in speed 
is 25 per cent., and that there is practically no cyclical variation on 
n steady load. 

Another installation, for which my firm has been responsible, is | 
nt the electric lighting station of Hebden Bridge. 

The engines consist of a four-cylinder vertical gas engine of | 
similar size to those made for Guernsey, but ав the Hebden Bridge 
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engine uses lighting gas of 600 B. Th. U. value, the maximum brake 
horse- power developed will be 850 B.. p. Another engine of the 
horizontal ordinary type is also installed, but it is proposed to 
remove this and replace it by a four-cylinder vertical engine of 
larger power. The results of a test ran made by Mr. Emmott and 
his assistante will be of interest, and will afford a comparison 
between the Belfast results of 1895, where the engines used lighting 
gas of equal heat value. 


Results of Four Hours’ Test on the 300 в.н.р. Engine at Hebden Bridge 


Station. 

Capacity of dynaſngzgnrk᷑d ü eee - 140kw. 
Maximum kw. generated .................... 146:4 
Gas consumed per kw.-hour at 146:4 kw. load .. 21:96 cubic ft. 
Gas consumed per kw.-hour at 75kw. load .... 26-7 cubic ft. 
Cost of gas 1s. 9d. per 1,000 cubic ft. 
Full cost per unit generated............ Mbps 0°462d. 
Efficiency of dynamo Aem 93 per cent. 
Mechanical efliciency of combined engine and 

dynamo: cc cte els rb S REDE T 71 per cent. 
Thermal etliciency of engine s 337 per cent. 


Better results and efficiencies could no doubt ha ve been secured 
if it had been possible to put more load ou the engine. 


HYDRODYNAMICAL AND ELECTROMAGNETIC IN- 
YESTIGATIONS REGARDING THE MAGNETIO-FLUX | 
DISTRIBUTION IN TOOTHED-CORE ARMATURES. + 


BY PROF. II. 8. HELE-SHAW, F N. S., LL. D., ALFRED HAY, D. SC., 
AND P. Н. POWELL, MI. SC., M.ENG. 


INTRODUCTION. 
Some four years ago two of the authors of the present Paper 
described a hydrodynamical method of attacking two-dimensional 
magnetic problems. <A full account of this method, including a 


e 


ШИШИ ШИН, 


ШИ 


i 


MAA а! 
NS 


Fic. 1. 


detailed description of the apparatus used and examples of the | 
results obtained, will be found in a Royal Society Pauper for 1900.t 
Here it will be convenient, for the sake of those members who | 
do not happen to have seen an account of the method, to give a 
brief outline of it. | 
The laws which govern the distribution of magnetic flux in space | 
of two dimensions are identieal with those which apply to the stream- 


* Paper read last night before the Institution of Electrical Engineers. 
T Phil. Trans., Vol, 195 (Series A) pp. 303-327. 
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line motion of a perfect incompressible fluid in. two-dimensional 
«pace. If, therefore, we had such a fluid at our disposal, and by 
causing it to flow between parallel bounding walls determined the 
distribution of the stream: lines, this distribution would also repre- 
sent that of the magnetic lines or tubes іп a corresponding two. 
dimensional magnetic problem. This is the underlying principle of 
the hydrodynamical method as applied to magnetic problems. In 
trying to put the principle of this method into practice, we encounter 
the following difficulties :- 

(1) The difficulty of mapping out the invisible stream-lines of the 
fluid. (2: The fact that there is no such thing as a perfect fluid 


unt our disposal, every actual fluid being more or less viscous. 


io Fis. 3. 


(3) The difficulty of finding an analogue for magnetic permeability. 
in order to enable us to study the flux distribution in eases where 
the field consists of regions having ditferent permeabilities. 

The first difficulty is surmounted by using a colourless liquid into 
which are injected thin colour-bands, consisting of the same liquid 
mixed with a suitable dye. 

The second difficulty at first sight appears insurmountable. But 
investigation by the late Sir G. G. Stokes* 


* B. A. Report, 1898. EN 
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has revealed the somewhat astonishing fact that when any viscous | the slide between whose parallel plate-glass walls the liquid was 
liquid is made to flow in a very thin layer between parallel bounding | allowed to flow. 

walls, the stream-lines obtained are identical with those of a perfect The third difficulty consists in devising a method by means of 
liquid. This theoretical deduction was subsequently fully confirmed which the effects of varying magnetic permeability may be imitated. 


Fio. 7. Fic. 8. Fic. 9. 


by us in the Paper already referred to. The liquid used by us was | Now it may be shown, both theoretically and experimentally, that 
glycerine, and the dye for mapping out the stream-lines was a mix- | when a viscous liquid flows in a thin parallel layer, the quantity of 
ture of aniline dye with permanganate of potash. The colour-bands | liquid passing per second across a plane of unit length drawn nor- 
were injected through a series of very minute apertures at one end of | mally to the stream-line is, for a given pressure gradient, inversely 
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Ty Spektor to the cube of the thickness of the liquid layer. Hence, 
if the liquid is made to flow through several regions of different 
thickness, the ratio of the cubes of the thicknesses gives the ratio of 
the permeabilities in the corresponding magnetic problem. 

e practical method employed by us consisted in coating one of 
the thick glass plates forming the slide with & thin layer of paraffin 
wax, and then forming a cavity or cavities of the required shape by 
carefully scraping away the wax over certain areas. These areas, 
over which the liquid'layer had a greater thickness, represented the 
regions of high permeability. The permeability varying in propor: 
tion:to the cube of the thickness of the liquid layer, no difficulty was 
experienced in constructing slides in which the permeability over 
certain regions had as high a value as 1,000. The slide through 
which the liquid flowed being suitably illuminated, & photograph of 
it was taken, and thus & permanent record obtained of the particular 
streain- line distribution. The stream-line diagrams which accom- 
pany the present Paper are reproductions of the photographs so 
obtained. The validity of the hydrodynamical method having 
been established, we proceeded to apply it to some problems 
іп dynamo design whose solution has always been a matter of 
considerable difficulty. In order to render the investigation more 
ор however, we decided to supplement the results obtained 
by the hydrodynamical method by experiments carried out on 
an actual ‘dynamo fitted with several armature cores having 
different sizes of teeth and slots, and different air-gaps. In 
the ‘calculation of the magnetomotive force required to produce 
а given magnetic flux in a dynamo having а toothed-core armature, 
the designer encounters two important difficulties. The first of 
these is the determination of the reluctance of the air-gap, includ- 
ing the allowance to be made for the distortion due to the armature 
teeth and for the fringing effect around the еше of the pole · pieces; 
and the second is the determination of the reluctance of the teeth 
themselves. It is in connection with the first problem — that of air - 
gap reluctance—that the hydrodynamical method is of particular 
value. Although attempts were made to apply it to the second 
problem—that of tooth reluctance—by continuously varying the 
thickness of the liquid layer representing the tooth, yet the 
difficulties of doing this satisfactorily proved so great that the 
attempt had to be abandoned, and we preferred to carry out this part 
of the investigation electromagnetically, using the ballistic method. 


HYDRODYNAMICAL INVESTIGATION OF AIR-GAP RELUCTANCE 


For the sake of completeness, and with a view to rendering the 
present тара as useful as possible to the dynamo designer, we pro- 
» in what follows, not to restrict our attention to our own 
investigations, but to supplement these by an account of the more 
important researches carried out in this direction by other workers, 
and to state the results obtained in a form which will render them 
available for immediate practical use. 


A. Fringing Problem. —If we except various more or less arbitrary 
and imperfect empirical rules, the first attempt to deal with this problem 
іп а scientific manner is due to Messrs. C. C. Hawkins and R. Wight- 
man, who, in a Paper entitled The Air-Gap Induction in Continuous 


Current Dynamos,“ “ obtained a correction for the fringing effect on 


the basis of certain very simple (though incorrect) assumptions 
regarding the form of the magnetic lines in the vicinity of the polar 
edges. Shortly afterwards Mr. F. W. Cartert succeeded in obtaining 
an exact mathematical solution of an ideal case, which, however, so 


point of view, the solution may be regard 
correction. The most convenient way of taking the fringing effect 


into account is to add to the length of the polar arc (in estimating , 


the effective cross-sectional area of the gap) & term consisting of the 
product of the single air-gap length into a certain coefficient, c, whose 
value depends on the Patio 

of single air-gap, the distance between the 
measured along the armature circumference, an 
ing the length of the interpolar arc. The following table contains 
the values of c corresponding to various values of r :— 


| | 4 ALS RU SUR 12 14 
D — — — — — — — — — 
c= 1182 159 1-79 189 2˙15 230 243 265 284 300 315 


20 | 22 24 | 20 28 | 30 35 40 45 50 60 
85 rmm — — — — — — — — — 
| 


c= | 
By means of this table, the necessary correction in any given case 
may be at once applied. 


B. Problem of the Flux Distortion brought about by Armature 


Teeth.—It is at once obvious, without the necessity of going into 
any elaborate investigation, that the presence of teeth in the arma- 


* Journal of the Institution of Electrical Engineers, Vol. XXIX., p. 436. 
^ $ Ibid., * 925; also Electrical World and Engineer of New York, 
Vol XXXVIII., p. 884. | 


r= distance between pole-pieces/length | 
le-pieces " being 
hence represent - 


the correction coefficient is given by 


| | | 
$28 340 35113461 370 3-78 |398 414 4-28 440 4˙66 
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Table L—Air-gap Correction Coefficients. 

Stream. A Method IV. 

Fig. s/t. | s/g. | line woh ah мело мено Method (Hawkins & 

method. : ightman.) 
0:500 | 8:42 | 118 | 1:16 | 150 | 1:20 | 1:22 1:21 
1 10-510 | 2:80 | 1:18 | 114 151 | 120 | 122 | 119 
2 0-515 | 665| 1-96 | 1:94 | 1:515 | 1-21 | 1:22 1:28 
0-524 | 2:85 | 111 | 112 | 1:524 | 191 | 1:28 | 118 
З 0˙530 168, 1:10 | 1:09 | 1:53 | 121 | 128. 1:14 
.. (0670 | 4-57 | 121 | 1-94 | 1:67 | 1:20 1-28 1:80 
.. 10770 | 227 | 1:32 | 116 177 | 1:98 | 1:32 1-93 
. . [0:810 | 400, 123 | 125 181 | 129 | 1:88. 1-39 
4 10-940 | 9°60 | 152 | 148 1:94 | 139 | 1:37 153 . 
. 10:945 | 430 | 1:81 | 1:80. 1:945 | 1:39 | 1:38 | 1-38 
5 |100 | 400 | 125 | 1-29 | 200 | 1-33 | 139. 1:38 
6 1-00 | 440 | 137 | 1:32 ' 200 | 1:33 | 1:39 1:40 
.. 1.00 | 4:50 | 1:82 | 1:89 9:00 | 1:33 | 1:39 1:40 
7102 | 445, 135 | 189 202 | 1:84 | 140 1:41 
.. 1198 | 3:90 | 1:38 | 1:34 228 | 1:89 | 1-52 1:44 
8 |1:88 [18:9 | 198 | 195 2:88 | 148 | 1:69 | 195 
.. 1.94 | 8:86! 1:87 | 140 294 | 149 | 1:68 1:55 

9 1:98 8:4 | 1:39 | 1:86 | 298 | 1-50 | 1-64 1 


8 
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| 
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ture core is equivalent to an increase in the gap length (or а reduc- 
tion in the gap area); for the teeth disturb the uniformity of the 
flux distribution, causing a crowding of the lines into the regions of 
the polar surface which are opposite the teeth, and thereby increas- 
ing the fall of magnetic potential, from the polar surface to the 
crown of any tooth, above the value which it would have if the dis- 
tribution were uniform (i. e., if the core were smooth) and the total 
flux unaltered. Assuming that the exact effect produced by the 
teeth is known, a convenient method of applying the necessary 
correction consists in multiplying the gap length by a certain “ cor- 
rection coefficient," and then, using this corrected value, in proceed. 
ing with the calculation as if the armature core were smooth—i.e., 
us if the flux distribution were uniform. The “ correction coefficient ” 
clearly represents the ratio of the maximum to the mean induction. 
It is not difficult to see that the value of the correction coefficient 
depends on the two ratios s/t and s/g, where sz width of slot, = width 
of tooth (at top), and g=length of gap. In Figs. 1-9 are given a 
series of stream.line di ms for various values of the two ratios 
s/t and s/g, and a careful examination of these enables one to form 
& very good idea of the effect produced by the teeth. The chief 
value of the diagrams, however, lies in the fact that they enable us 
to determine the numerical values of the correction coefficient in 
the various cases. All that is necessary for this purpose is to 
determine the numbar of stream-lines per unit of length in the space 
well under cover of a tooth, and to divide this by the mean number 
of streain-lines per unit of length for tooth and slot. The values of 
the correction coefficient so obtained are given in Table I. Atten- 
tion may be drawn to one or two features clearly exhibited by the 
diagrams. Two well-known effects are shown very plainly: the 
MH eode of the lines as they pass from a medium of low into one 
of high permeability, and the crowding of the lines along the sharp 
edge of the tooth. It will be further noticed that between the straight 
lines in the region immediately above the tooth and thecurved lines 
entering the slot and passing into the flank of the tooth, and 


closely corresponds to the actual problem that, from a practical ' exhibiting a concavity towards the tooth, there are certain inter- 


ed as furnishing a perfect 


mediate or transition lines which are characterised by a point of 
inflection, the upper part of the line being concave and its lower 
part convex towards the tooth ; the convexity gradually decreases 
as we take lines further and further away from the tooth, and is 
ultimately replaced by a concavity along the entire length of the line, 

While our experiments were in progress, а very important соп. 
tribution to this subject appeared by Mr. F. W.Carter,* who followed 
up his previóus success in attacking the fringing problem by working 
out a solution for the air-gap flux distribution in the case of a toothed- 


| core armature, on the assumptions of negligible pole-face curvature 


and infinite permeability in the teeth. According to Mr. Carter, 


147 Pg 
t ; 2( 149 8? 
» where а= tan? 29 s log (⁹)). 


1+(l- 0); 


` Mr. Carter’s solution furnishes a correction coefficient which may 
be regarded as quite accurate enough for all practical purposes, and 
a reference to Table I shows very satisfactory agreement between 
the values determined by our stream-line method and those caleu- 
lated by means of Mr. Carter’s formula. . Such divergencies as exist 
in some cases are to be attributed to want of accuracy in working 
out the values from the stream-line diagrams, due to their com, 
paratively small scale. 


(To be concluded.) 


Electrical World and Engineer of New York, Vol. xxxviii., p. 884. 
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A NEW TROLLEY ARRESTER. 


This device has been designed specially to control the trolley pole 
when, by any accident, it leaves the overhead wire and, by a sudden 
‘upward movement, fouls the spans or becomes entangled in other 
portions of the overhead equipment. The method of working the 
apparatus is as follows:—The attendant winds up the drum (which 
is shown in the illustration) by pulling the trolley rope until the 
motion is stopped by the Geneva stop, and he then replaces the 
trolley wheel on the wire, thus depressing the stalk of the head, 
breaking the circuit, de-energising the magnet, locking the drum in 
its fully-wound position and disengaging the drum from the barrel. 
In these circumstances the spring of the barrel causes the latter to 
take up the slack of the rope while permitting the trolley head a 
large range of motion to accommodate itself to both vertical and 
horizontal deviations of the trolley wire. If now the trolley wheel 
should leave the wire the immediate effect is in the upward sliding 
. of the stalk in its socket; the electric circuit is then closed, the 
electromagnet energised, the barrel and the drum engaged together 
and the latter released. As a result the trolley pole is immediately 
drawn down sufficiently to clear the span wires or other overhead 
construction, whatever may be the length of the rope extended. 

Attention is drawn to the fact that the barrel is made of taper- 
cone formation as shown in the illustration, and that the trolley 
rope is attached to the larger end of the barrel. This is a very 
important feature, and considerable advantage results from it. Ав 
the rope is drawn in the resistance of the trolley pole spring 
increases, while the effect of the partially unwound drum spring 
decreases; the fusee form compensates more or less for these varia- 
tions, as the mechanical advantage of the device increases as the 
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drawing-in of the rope proceeds. A further important advantage 
lies in the fact that, when the trolley head is drawn low immediately 
over the car, the apparatus does not wind in enough of the trolley 
rope to bring the pole down dangerously near the top of tho car. 
On the other hand, when the pole is considerably deflected laterally, 
а much greater length of rope must be drawn in in order that the 
invention may effect its object. The drum having a fixed play of, 
Bay, four turns, the fusee form of the barrel gives the necessary 
variation in the amount of rope drawn in, for when the trolley head 
18 low the rope is coiled on the smaller diameters of the barrel, and 
the length drawn in is relatively small. On the other hand, when 
the trolley head is much displaced laterally, the rope is coiled on the 
larger diameter, and the length drawn in is, therefore, relatively large. 

The electrical energy required for working the device is supplied 
from the bell battery on the car, and we are informed that во long 
as there is sufficient energy to operate the bells the arrester will 
work satisfactorily. Messrs. James Hawley (Ltd.) are the makers 
of the apparatus, and we are indebted to them for the above 
information. 


Electro-therapeutic Papers at St. Louis.—No less than 12 
Papers were read in Section H (Electro-therapeutics) at the 
International Electrical Congress of St. Louis. Dr. Clarence 
Skinner reported a case in which X-rays had been employed 
successfully for a large abdominal tumour. Dr. G. Betton Massey 
discussed tlie treatment of cancerous growths by the electrolytic 
introduction of metallic (zinc and copper) ions. Prof. Maurice 


Benedikt reported three cases in which an X-ray photograph 


"had been successfully employed to localise the situation of 
mtra-cranial disease, The remaining Papers call for no comment, 


MR. C. D. TAITE'S PRESIDENTIAL ADDRESS TO THE 
MANCHESTER LOCAL SECTION OF THE INSTI- 
TUTION OF ELECTRICAL ENGINEERS.* 


Permit me to tender you my most sincere thanks for the honour you 
have done me in selecting me as chairman, for the present seesion, of the 
Manchester Local Section. This section is now, and has been for some 
time, by far the most important branch of the parent Institution, 
embracing, as it does, over 700 members of the various grades. A students’ 
section was successfully inaugurated last session, and this immediately 
led to a large increase in the number of students belonging to the section ; 
in fact, at one meeting of the Institution in London, no fewer than 120 
new Manchester students were elected. The students start the session 
with about 250 members, and an excellent syllabus has been arranged, 
upon which the students' committee are to be heartily congratulated. 

I will now pass on to the subject with which I propose to deal princi- 
pally to-night, as it is the branch of electrical work with which I am best 
acquainted—namely, electricity supply undertakings, and having had the 
privilege recently of a tour in America, under the auspices of our own 
Institution, and also the American Institute of Electrical Engineers, I 
propose to discuss a few points in which American practice differs from our 
own. Both in this country and in America, the electricity supply business 
started in a very modest way with small stations equipped with what would 
now be considered quite diminutive machines, the main point of difference 
in the practice of the two countries being thet in America all wires 
and cables were run above ground, while almost from the earliest days, 
both feeders and distributors in this country were laid underground with 
few exceptions. If we follow the development over here we find that it 
has been slow but steady, the small stations being gradually enlarged, 
until in the big cities they becameso unwieldy and so uneconomical, that 
a new generating station on a comprehensive scale with big units became a 
necessity, the small stations being used as sub-stations for distribution 
purposes. A fundamental difference, due to legislative enactments in the 
methods of dealing with the problem of supplying electricity from central 
stations, was observed in the two countries from the commencement. 
In Rritain, with the sole exceptions of London and Newcastle, compe- 
tition in the supply business was prohibited, one provisional order being 
granted for each city, town or district. In America, on the contrary, a 
town of the size of Chicago or Philadelphia, would be divided up amongst 
quite a number of companies, totalling sometimes as many as 20, each 
operating on a comparatively small scale and frequently adopting 
entirely different systems as regards voltage and type of current. The 
development was more rapid over there, on account largely of the 
absence of those vested interests which here one always finds 
opposed to any great change, and also because the overhead system of 
supply enabled cables to be run more easily and much more cheaply 
than in this country. To the early success of supply undertaking in 
America is perhaps traceable a great divergence of practice in distributing 
electricity. I refer to the almost universal system of supplying current 
in the States at a pressure of 110 to 120 volts direct current for lighting 
and 230 volts for motors, as compared with our pressures of from 220 to 
250 for lighting and 440 to 500 for power. 

It seems not improbable that when the higher-pressure lamp came 
along it was found it would be so expensive to change the arc lamps 
&nd motors that the psychological moment was allowed to pass without 
any alteration being made, Probably another reason was that no com- 
pany operating in competition with other companies cared to make a 
change which, at that time, would certainly have caused an increase in 
consumers’ accounts, due to the low efficiency of the high-pressure 
incandescent lamps. Be that as it may, the Americans, with very few 
exceptions, did not make the change and probably will never do so now. 
The result is that their distributing systems—so far as they are laid 
underground—are, at the present time, very much more expensive than 
ours, and where the supply necessitates sub-stations and transformation 
from high tension three-phase to low tension direct current, sub-stations 
have to be much more frequent than over here. When the American 
engineers found their original sites becoming too small to meet the 
increasing demand, they recognised the fact that centralisation of large 
units under one roof would tend to economy, and there began in the 
various cities and towns the process of consolidation, with the result that 
&t the present time one generally finds in each city one company only 
operating, this company being a consolidation of the many pioneer 
companies. 

By & series of developments, therefore, America has arrived at a 
point which our authorities foresaw from the first, and provided for by 
refusing to sanetion more than one provisional order for a given area, 
and the evolution which has taken place over there seems to emphasize 
the fact that the competition which immediately arises between electricity 
and gas where light is concerned, and electricity and private plants where 
power supply is concerned, is, in the nature of things, so keen, that to 
create competition between rival electricity undertakings in the same area 
is totally unnecessary, and not to the best interests of the community. 

In England we are rapidly becoming converted to the advantages of 
the steam turbine for driving our large units, particularly for alternating- 
current work. The manufacture of direct-current dynamos suitable for 
the high speeds at which turbines have to be run has not yet become 
ce practice, although there are a fair number of successful turbo- 

riven direct-current generators in operation, but, generally speaking, 
they are of comparatively small size. It is now clear, however, that 
turbo-alternators can be satisfactorily designed atrd. built for almost any 
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* Delivered November 18th. Abstract, 
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power, and we shall shortly have running the power station of the 
Underground Railways in London, equi with 10 5,500kw. turbo- 
alternators, these machines being capable of carrying a load of 50 per cent. 
above that at which they are rated. The advantages of turbines have 
been enumerated so frequently that there is no need to tabulate them 
here. I would only call attention to two of them—namely, the great 
capacity they have for overloads, and, оо, the saving in capital 
expenditure which their adoption renders possible. A 50 per cent. over- 
load can be maintained permanently on a turbine with little loss of 
efficiency, the principal loss being generally in the reduced vacuum. It 
is, therefore, important when ordering turbo-driven plants to specify for 
ample margin in the generator, in order to take advantage of the over- 
load capacity of the turbine a feature likely to be of the utmost utility 
in central station work. With regard to the reduced capital expenditure 
required with turbo-driven plants, it is obvious that the plant itself costs 
much less than a slow-speed set of similar output, and owing to the 
reduced weight, the even turning moment and the absence of all down. 
ward thrust, the foundation can be made much lighter. Again, a 
turbine plant even of the vertical type—can be housed in a compara. 
tively low building, and the floor space occupied is & minimum. On the 
other hand, in order to get the best results from a turbine an ample 
water supply for condensing purposes is essential, and this to some 
extent restricts the choice of a suitable site. As regards coal consump- 
tion the advocates of turbines and of reciprocating engines both claim 
the best results for the type which they favour, but I think that one will 
not be far wrong in stating that with regard to this feature there is little 
to choose between the two types when both are working under suitable 
conditions, 

In America it did not appear that the turbine was making such rapid 
headway as in this country. One could not help being struck, for instance, 
by the very large number of slow.speed machines in oourse of construc- 
tion going through the shops of the General Ele-trio Co. and the West- 
inghouse Company of America. On the other hand, at Boston and Chioago 
turbine stations are in course of construction, the machines being of 
the vertical type and of 5,000kw. capacity. In both these stations, but 
more especially in the case of the Chicago station, the division of the 

lant into units complete in themselves has been very thoroughly deve- 
oped ; thus not only was each set supplied with ite individual condensing 
plant and hydraulic pump for the step bearing of the turbine, which is 
worked at 1,2001Ь. pressure per square inch, but there was by the side of 
each machine a boiler feed pump ; the firemen had, therefore, nothing to 
look after but their boilers and stokers. Each turbine, again, had its own 
range of boilers, which normally was kept quite distinot from the rest of 
the boilers, there being only a—comparatively speaking—small connect- 
ing pipe between two adjacent ranges for use in case of great emergency; 
there was also a common chimney for two ranges of boilers. The arrange- 
ment, in fact, was practically the same as in the Carville power station 
in Newcastle, the boiler house being at right angles to the engine room. 

With regard to the control of these large unite, the Americans have 
adopted everywhere—in some cases in & most elaborate manner-—a com- 
plete system of oil-break motor-driven switches with electrical remote 
control; in some cases duplicate control boards have been provided, so 
arranged that while one remains in use the other cannot be operated, 
Duplicate 'bus bars appear to be universal, and they are so designed as 
to render it possible to sub-divide the feeders and sub-stations which 
they supply into distinct groups, each of which can be fed by a separate 
machine. The safety of the employés—as far as the handling of these 
large units is concerned—has been dealt with most thoroughly, and at 
the same time elaborate precautions have been taken to prevent break- 
downs and also to minimise their effect should a failure of any portion 
of the plant occur. The oil-break switches themselves are usually 
arranged in lock-up rooms provided for the purpose. The amount of 
capital expended on switchgear is very great, but figures giving the 
percentage of the capital expenditure under this heading were not 
forthcoming. 

With regard to the boiler houses, Baboock & Wilcox boilers, some- 
times with mechanical stokers and sometimes without, appeared to be a 
universal feature of American power houses. It seemed strange to find 
that in & country where labour-saving devices are specially favoured, 
owing in some degree to the high rate of wages prevalent, the question of 
mechanical stokers versus hand firing has not yet been definitely settled. 
The Americans appear to be in the same state of doubt as to which 
system is the most economical in the long run as we are in this country. 
When one hears of widely divergent results being obtained from mechanical 
stokers of the same make and using similar fuel, one is driven to the 
conclusion that the personal factor of the fireman has a good deal to do 
with the results obtained, and in cases where inexperienced men have 
been employed, owing to the belief that a mechanical stoker only requires 
watching and oiling, good results сап hardly be looked for. Experience 
seems to show that the quality, of the labour required for the mechanical 
stoker is quite as high as for hand-firing, but the quantity required is 
less. The fact is the burning of coal—it the best results are to be obtained 
—requires close attention and strict supervision, whatever be the means 
adopted for feeding the furnace, and steam users who neglect to take any 
account of the products of combustion can hardly look for the best 
results. In these days of automatic recorders there is plenty of choice 
as regards the necessary instruments for taking records of the flue gases, 
and when the apparatus is first connected to the flues, the small per- 
centage of CO; gas indicated is frequently astonishing. 

With regard to the staff employed ina generating station, ail those who 
have visited the States must have been struck by the attention which is 
given to the personal comfort of the staff, and also to the opportanity 
which is given to them to improve their technical knowledge, by provid- 
ing them with club rooms where they may meet and discuss matters of 
interest; these rooms are open—not only to the technical and office 
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staff, but to every man employed by the company, however humble his 
position. Encouragement of this kind undoubtedly tends to make a man 
work more intelligently, and the statement that the men avail themselves 
largely of the facilities offered them to improve their knowledge, seems to 
point to the fact that education in America has reached a higher standard 
than has yet been obtained in this country; this system of encouraging 
all grades of workmen to learn is a good one, and one which station 
eers over here may with advantage take into consideration. 

Turning now from central station practice to the question of trans- 
mission and distribution of electricity, we find in America conditions 
which do not exist in this country. The longest transmission scheme 
which was visited by the Institution of Electrical Engineers on the 
occasion of the recent tour was that from Shawinigan on the St. Maurice 
River in the province of Quebec to Montreal, a distance of about 90 miles. 
Power is transmitted on this system at а pressure of 50,000 volts, the 
current being three-phase at 30 periods, and the conductors being of 
aluminium. The line runs the whole digtance alongside the railway, 
which is convenient, as the country is quite new and transport difficulties 
would otherwise arise. This transmission scheme is typical of many 
other cases, with the result that three-phase working from the trans- 
mission point of view was developed much earlier than was the case in 
this country, where the necessity for high.tension transmission did not 
arise 60 soon. At the same time it is noteworthy that while the three- 
phase transmission schemes have been perfected, the distribution schemes 
are almost invariably on the original system of three wire direct current 
at 110 to 120 volts between the neutral and each of the outers, with а 
certain amount of alternating current for the scattered suburbs. The 
question of speed regulation of motors has undoubtedly had a great deal 
фо do with the general adoption of direct current, while with regard to 
the low supply pressure referred to previously, it was stated that not only 
did expense stand in the way of any change to a higher pressure, but in the 
interests of consumers themselves, the lower pressure was preferable owing 
to the higher efficiency elaimed for the lamps. The latter argument was 
undoubtedly one of considerable force in this country years ago, when the 
first changes to the higher pressure were being made, but at the present 
day there is little to choose in efficiency between lamps of 110 and 220 
volts, and the saving in capital expenditure, not only on the cable 
system, but also in the houses of consumers, makes the higher pressure 
undoubtedly the most economical for both supplier and consumer. With 

to lamp pressure, the Edison Companies contro! a large number of 
stations and arrange matters so that the standard pressure in the various 
towns varies only very little; this is done in order to utilise to the fullest 
extent the lamps turned out by the lamp makers, the specification and 
standardisation of these lamps for the various pressures being very rigid. 

Electricity is in much more general use in America for all purposes 
than is the case in this country, in spite of the fact that in he largo 
cities, at any rate, the price ch is considerably higher than in 
England; thus in Boston, where they have a lamp oonneotion of 500,000 
16 c.p. lamps and 24,000 H. . in ares and motors, the normal flat rate for 
lighting is 10d. per unit, subject to discounts according to current con- 
sumption; a small power consumer pays 3d. per unit, and the lowest 
figure quoted to any party le Id.; on these prices we were informed that 
private plants were rapidly.being given up. At Chicago the price was on 
the maximum demand system, with m t indicators, the tariff being for 
lighting 10d. for 80 hours’ use per month of the maximum demand, and 

. fot all current used in excess; similarly for power the price charged 
was 5d. and 24d. Similar prices were charged in moet of the other large 
cities visited. Watt meters are universally used for registering the current, 
as compared with our system of ampere-hour meters. 

With regard to output, the New York Edison Co., with a population in 
its area of about 2,000,000, has a maximum load of 50,600kw. for light- 
ing and power, with an annual output of 131,000,000 kw.-hours, which 
їз а greater output than all our London companies and municipalities 
combined can muster. Montreal is an exceptional case, but it is во inte- 
resting that its position is worth recording; it has a population of 350,000 
and 10,500 consumers, compared with the 5,171 consumers of Manchester, 
with a population nearly twice as large. The annual consumption, which 
includes power for the tramway service,is no less than 85,000,000 kw.-hours, 
and the company which supplies the current is the fortunate possessor of 
a 75 per cent. load.factor. Amongst the consumers at Montreal is а 
3,000 н.р. cotton mill, which is driven throughout by electricity, paid for 
at the rate of 4d. per kilowatt-hour; the mill has arranged its hours of 
work, so that in certain winter months no current is taken between the 
hours of 4 p.m. and 7 p.m., hence the low rate of charge. This alteration 
has only necessitated a reduction of the average weekly working hours 
from 56 to 54. We were informed that the output from this mill had 
increased 40 per cent. since the conversion to electric driving, owing to 
the greater flexibility of the system and improved machinery, as oom. 
pared with steam driving. That 40 per cent. represented greatly increased 
nos the costs, exclusive of the raw material, being practically constant. 

here is no doubt but that it would pay many of our north country 
stations handsomely to supply current between certain hours at jd. per 
unit, and it would not require much modification of mill hours to accom. 
modate themselves to a power supply which would only be shut off in 
the months of November, December, January and February, from 4 p.m, 
to 7 p.m. Such a striking example of what can be done in the way of 
obtaining a good load factor is well worth the consideration of all those who 
have to deal with the supply of electricity in this country, it being 
remembered that improvement in the load factor, even if it be obtained at 
a low margin of profit must eventually be the means of a reduction in price 
to the general body of consumers. 

Municipalities in America, at any rate in the larger cities, and to & con- 
siderable extent in the smaller ones, have not cared to take up the 
position of public suppliers of electricity, as has been done in this 
country; they have instead given franchises, usually for 50 years or 
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thereabouts to companies, who appear to be organising their business on 
a very sound basis. The companies frequently have a wiring depart. 
ment, and in some of the cities this department nearly monopolises the 
wiring business of the city. The lamp question has been solved in 
America by giving the consumer free tn the Edison Companies— 
of which there are a great number—have large local organisations for 
dealing with this part of their business. Every consumer starts his instal- 
lation with lamps furnished by the supply company, nominally on loan ; 
he may have these lamps as 0 as he thinks fit, and in case 
of the theatres, where coloured lamps are de ran required, they are 
often changed weekly without any charge outside the cost of carriage. 
All lamps prior to being sent out are tested for candle-power and con- 
sumption, the limit for a 16 c.p. lamp being in the region of 14:5 c.p. and the 
consumption 8:2 watts per candle-power ; all lamps are marked with their 
voltage, candle-power, and with the name of the supply company. When 
lamps are brought in, should they give less than 14:5 с.р. at normal 
voltage, they are, if sufficiently ко, put aside for colouring for shop 
signs and theatrical purposes ; otherwise, if too much blackened, they are 
destroyed, The life of the lamp is only reckoned as about 500 hours; 
their price is 7 We were told that the system of giving lamps free 
added about 44. per unit to the price of current, but that figure seems to 
be rather under the mark, the total cost of the system being about 4d. 
and jd. Be that as it may, the effect of the system on the incandescent 
lighting is very marked ; lamps in the shop windows always look bright, 
and give a good light, and blackened lamps are as rare in America as they 
are common in this country. It is difficult, however, for engineers in this 
country to recommend their directors or committees to adopt exactly the 
same system here; the companies in America, by doing the bulk of the 
wiring themselves, have not to consider the effect of giving free lamps on 
the position of the wiring contractor; in England, on the other hand, it 
is very rare to find a company or a corporation doing the wiring of the 
district ; this is in the hands of the contractors, who calculate to make a 
steady income out of the sale of lamps, and there would naturally be a 
great outcry on the part of these gentlemen if the free lamp system, as 
adopted in America, were introduced on a large scale into this country. 
On the other hand, some such system seems to be the only way of 
insuring that the consumers get a thoroughly satisfactory light with a 
minimum expenditure of current, and if the manufacturers were aware 
that all their lamps would be tested by an independent authority, and 
would be returned if below a certain standard of efficiency, it would make 
them more careful as regards the class of lamp they send out, The 
American system, however, has its drawbacks ; thus, the consumer being 
assured of a free supply of incandescent lamps, has very little encourage- 
ment to try any new type of <i such as the Nernst, and it is a fact 
that in America so small is the demand for Nernst lamps, where direct 
current is supplied, that a design suitable for direot current has not yet 
been put upon the market ; the lamp is in the hands of the Westinghouse 
Company, and is used on alternating-current circuits only. 

Generally speaking, the average American seems to have a much better 
appreciation of electricity for all purposes than the average Briton; he 
has appreciated its virtues and has adopted St accordingly. He also 
appears to have mace up his mind that itis mre profitable to him to buy 
his supply from the public mains at a price giving a reasonable margin of 

rofit to the company than it is to worry about a private installation. 
is money can be invested to better account in plant suitable for his own 
Ie of manufacture, and he prefers to put his whole energies into 
is own business rather than be troubled with the details of a private 
plant. Itis a remarkable fact, and one much commented on in America, 
that while the American generating costs are as & whole no greater than 
similar eosts in England, being, in fact, considerably lower than are 
obtained, generally speaking, by London stations, yet the selling price 
of current in America has to be considerably higher than the price in 
England in order to obtain the same return on the capital invested. It 
was a matter of great difficulty to obtain detail costs—including manage- 
ment 5 American supply undertakings, but it seems pretty 
clear that the cost of the various consolidations that have taken place 
has been very appreciable. To begin with, the original companies which 
formed the consolidated company had frequently adopted different 
systems of generation and supply; thus some would be alternating with 
different periodicities, while there would also be considerable variation in 
the supply pressures. To bring these various systems on to а common basis 
has been an expensive matter, and it is well known also that consolida- 
tions of this description rarely take place without the creation of a large 
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amount of paper capital. In America the coal bill is low, due to the use 
of large and economical units, but the capital expenditure per kilowatt 
installed is high, owing to the charges which have had to be made in 


assimilating the systems of the various companies and in effecting the 
consolidation. From the companies’ point of view the position is a 
satisfactory one, as а 7 has been established, but from the point 
of view of the consumer it will be some years before he feels any financial 
benefit from the process of evolution which has taken place. This expe- 
rience emphasises in a marked degree the necessity for careful finance 
with regard to capital expenditure. 

The supply of electricity business is different to moet others with which 
we are familiar owing to the preponderating effect of capital expenditure 
as compared with running costs upon the selling price, and it behoves us. 
therefore, to do our utmost to prevent the capital of the undertakings with 
which we are concerned being unn ily inflated ; as plant becomes 
obsolete the capital it represents should be written down out of revenue, 
and although this may mean a temporary loss of Y nin profit, the 
undertaking will soon reap the benefit by the increased business which the 
reduced charges will bring in. It cannot be driven home too strongly that 
a heavy capital expenditure per kilowatt installed is bound under ordinary 
conditions to necessitate a high tariff with a correspondingly restricted 
business. To undertakings, whether worked by companies or muni- 
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cipalities which intend to cultivate a power load, this is a matter of great 


importance, and I am of opinion, therefore, that where current has to be 
transmitted to scattered areas, overhead wires should be as far as pos- 
sible adopted ; where it is necessary, as in the case of the power com- 
panies, to convey electricity in many directions over huge areas, it would 
seem that overhead conductors are essential, if the companies are to 
attain financial success. That it is important to all of us, in whatever 
branch of the profession we are employed, that these power companies 
should be successful, is, I think, self-evident ; any development in Шеш 
of power in their areas cannot but stimulate the demand for electricit 
throughout the country generally. We shall all watch, therefore, wit 
the greatest interest—not unmixed with anxiety—the progress made by 
the pioneer stations which these companies are equipping; apart from 
the supply of power to mines and factories, they should have a large 
sphere of usefulness in supplying current, not only to those towns which 
have not generating stations of their own, but also to those which have. 
In many cases I think it will be found to be to the best interests of those 
concerned to purchase current from outside, in preference to i 


‚ out expensive extensions to existing works, provided that the prices 


quoted are as reasonable as one has been led to suppose they will be; in 
any case municipalities and others will do well before embarking on exten- 
sive schemes of expansion to inquire what the power companies are pre- 
pared to do, and to compare the terms quoted with their own costs, not 
forgetting the effect of the proposed capital expenditure on the selling price. 


The chairman’s address was followed by a smoking concert, Mr. Giles, 
of Blackburn, having arranged the programme, which included two songs 
by himself. In Off to Philadelphia the words Off to Capetown " were 
used by some of the company; Blackburn was substituted for Old 
Ireland." This was occasioned by the fact that Mr. Giles will shortly 
take up an рога appointment in South Africa. In reply to the toast of 
his health, he made a farewell speech to the section in a few well- 
chosen words, Mr. P. C. Pope’s humorous songs, “ А Dynamo Legend” 
and ‘ The Institution Pilgrimage," were hailed with great delight, Mr. 


E. Н. Liebert's violin solo, Messrs. Liebert, Wood and Ainsworth’s over- 


ture and trio, Mr. J. M. Gibson’s and Mr. Welbourn’s songs were much 
appreciated. Mr. Е. P. Wood's rendering of Die Beiden Grenadiere” 
(Schumann) was exceptionally good. А smoking concert is distinctly new 
in connection with the Manchester Section, and Mr. A. A. Day, in second- 
ing the vote of thanks proposed by the secretary, Mr. Ramage, to those 
members who had contributed the musical progamme, said that the chair- 
man, Mr. Taite, was to be complimented on the innovation. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


Radio-activity of Salts.—R. J. Strutt has examined a hard 
deposit, left in the lead pipes of some old Roman baths, for 
their radio-activity. As might have been expected, their radio- 
activity is considerably less than that of similar fresh deposits. 
He adds that it would be rash to draw any positive conclusion 
from this fact, for we are ignorant of the precise conditions 
under which the Roman deposits were formed. But the idea 
suggests itself that the radium has been here separated from 
its parent (uranium ?), and is consequently much diminished 
in activity after a lapse of 2,000 years. The author continued 
the researches begun by Blythswood and Allen on the radio- 
activity of well waters, and found that the activity of the dis- 
solved gas extracted by boiling from the freshly-collected 
water is very great compared with that due to the dissolved 
radium. The gas bubbling up with the water is not so active 
as that extracted by boiling. If the radio-activity of the Bath 
waters has any connection with their reputed medicinal value, 
the dissolved emanation, and not the traces of dissolved 
radium salt, must be the agent principally concerned. Samples 
taken at Brighton, Bath, Kelso and other places exhibit slight 
difforences between the activity of the gases collected by boil- 
ing or otherwise at the various springs. These, however, may 
well be due to differences of temperature and to differences 
in the conditions under which the bubbling gases are exposed 


‘to the dissolving action of the.water near the place of col- 


lection. The quantities of emanation in the water show clearly 
that it must have had access to large quantities of radium ; 
indeed, the radio-activity so frequently associated with thermal 
springs is suggestive of the conclusion that radium is a far 
more abundant constituent of the internal portions of the 
earth than of the external ones. In any case, distinct radio- 
activity appears to be much commoner in the saline residues of 


waters than in rocks. 
Hon. R. J. Srrurt, Philosophical Magazine, November, 1904.] 


Radium Rays and Penetrating Röntgen Rays.—A. S. Eve 
adduces some evidence to show that the y-rays of radium are 
identical with “hard” or penetrating Réntgen rays The 
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chief objection to this view has hitherto consisted in the wide 
divergence of the effects produced by the respective rays when 
ionising various gases and vapours. ‘The three types of rays 
from radium all produce ionisation currents proportional to 
the densities of the gases through which the rays pass. The 
Róntgen rays have been found to diverge widely from this 
law. Thus, in methyl iodide, which has a density five times 
that of air, the y-rays produce an ionisation 4:8 times as great 
as in air, but the Róntgen rays produce an ionisation 72 times 
as great. Rutherford suggested that the more penetrating 
rays from a hard bulb might give figures approximating to 
those obtained from y-rays, and the author has found this to 
be the case. Thus, in 1 with a density of 4:3, the 
previous value for the relative ionisation, amounting to 32, 
was reduced to 4 6. Similarly good results were found in the 
case of sulphuretted hydrogen, sulphurous acid and tetra- 
chloride of carbon. The value for methyl iodide was reduced 
from 72 to 13:5. The author also deals with Paschen's claim 
of having proved that the y-rays are projected particles with 
a negative charge. He says that an endeavour to deflect these 
rays in a very powerful magnetic field has failed to show any 
curvature of the rays. Moreover, if radium is enclosed in a 
mass of lead several centimetres thick, negatively-charged 

rticles are projected from the outer layers of the lead. 

hese can be readily deviated in a magnetic field and are 
absorbed by Imm. or 2mm. of lead, whereas the y-rays will 
penetrate several centimetres. Thus the y-rays give rise to a 
secondary radiation of the cathode type, and it is this radiation 
which Paschen has detected and which he incorrectly con- 
cluded to be y-rays. That the y-rays are produced from the 
В-таув at the time of the projection of the electrons is made 
very probable by the fact that in all changes of radium the 
B-rays and y-rays always appear together and in the same 
proportion. | 

[A. S. Eve, Philosophical Magazine, November, 1904.] 
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Absorption of Radium Emunation by the Human Body.—J. 
Elster and H. Geitel have tested Ashworth’s contention that 
air breathed out of human lungs has a conductivity due to 
ionisation. Ashworth attributes the bad insulation of electro- 
scopes in the lecture room to such ionisation due to the breath 
of the audience. The author found on measuring the ionisation 
of the human breath that it contains no proportion of ions 
above the normal proportion in the atmosphere. They con- 
clude that there was an unknown source of error in Ashworth's 
experiments. They then procceded to test the breath of a 
man who spends several hours daily in a room where radium 
preparations are made. This was F. Giesel, the well-known 
radium physicist. He was asked to blow air into the apparatus, 
some 18 hours after he had left his laboratory. The result was 
a degree of ionisation distinctly above the normal. The breath 
had to pass through a cotton-wool filter and a tube cooled 
with water at 8deg. The normal loss of potential was 10:6 volts 
per hour. Immediately after the entrance of the breath it rose 
to 25:4. In seven hours it rose to 29 without further breath- 
ing meanwhile, and then it gradually fell, being 15:1 after 
72 hours. The rise within the first few hours shows that we havo 
to do with emanation, which decomposes and forms the three 
ои Radium A, B and C. That there is some induced 

io-activity is evident from the fact that after 72 hours, on 
replacing the breath by fresh air, the loss of potential was 16:2 
volts per hour, which decreased to 9:1 volts in about four hours. 
The rate of decay also agrees with. that of radium emanation. 
The authors found that Herr Giesel was himself а radio-active 
body, the substance having permeated all his tissues. They 
now propose to test whether a similar radio-activity is imparted 
to the human body by the consumption of water holding 
radium in solution. | 

[ELSTER and GEITEL, Physikalische Zeitschrift, November 1, 1904.] 


Actinium.—A. Debierne protests against the independent 
name emanium given by Giesel to the active lanthanum 
prepared by the latter. He shows that this emanium resembles 
actinium in all its chemical and physical properties, the only 
difference lying in its mode of preparation, which yields it in 
association with lanthanum instead of thorium. It is dis- 
tinguished from radium by the fact that its emanation easily 


issues from solid compounds, and its ionisation is much greater 
than that produced by the raya of the original body. The 
actinium emanation decays to half value in four seconds. The 
rate of decay of “ emanium' is not yet quoted, but it will 
probably be found to be about. the same. 

A. Denterns, Physikalische Zeitschrift, November 1, 1904.] 


Acelylene Standard of Light. —C. Fery maintains that acety- 
lene will burn satisfactorily for photometric purposes when 
issuing from a capillary tube of Nass or steatite, He uses a 
thermometer tube about half a millimetre in internal diameter. 
A flame 24mm. high gives about 12 c.p. Its maximum of 
luminosity is at one-third of its height. If, therefore, the 
jet changes in height, the point of maximum luminosity only 
shifts by one-third of the amount, and the risk of variation is 
lessened to that extent. It is essential that the tube should 
be a bad conductor of heat. Otherwise the aperture, remain- 
ing cool, is clogged with distillation products. The height of 
the flame should be from 22mm. to 28mm. The consumption 
of gas is 7 litres per hour. 

(C. Fery, Journal de Physique, November, 1904 ] 


Automatic Potential Regulator. Having occasion to maintain 
tentials from about 5,000 volts on, which were kept up by a 
oepler-Holtz machine driven by an electric motor, more con- 
stant than is possible with an ordinary point overflow to earth, 
A. W. Gray N a simple arrangement which ensures a 
greater constancy. A light disc A of polished metal is sus- 
pended by means of an insulating rod from a suitable support, 


so that it can rotate with the least possible friction about a 
horizontal axis B. Opposite A is mounted another disc C, 
through small holes in which project a great number of needles 
fastened into a third disc D. Extending downward from A is 
a rod carrying at its lower end a light metallic plate, which 
serves at the same time to damp the motion of A and to make 
electrical connection between it and some slightly-diluted 
glycerine contained in a glass trough resting on a block of 
paraffin, and having some calcium chloride dissolved in it to 
render it conducting. А wire dipping into the glycerine con- 
nects A with the positive terminal of the machine, while another 
connects C and D with the negative. The needle points opposite 
A form a number of point overflows which are all in operation 
at the same time, so that the P.D. between A and the needles 
is maintained at a fairly definite value, depending on the distance 
between them, as long as the source of electricity furnishes a 
sufficient supply. Besides the advantage of the multiple points, 
there is a gain effected by the movement of the plate A. The 
attraction due to the electrostatic field between A and C is 
counterbalanced by the delicate spiral spring E, whose tension is 
adjusted by pushing the glass rod F through the cork that 
supports it. Any increase in the potential now causes the disc 
A to move towards the points, thus hastening the overflow, 
while a decrease causes the spring E to draw A away and 
lessen the action of the points. The original adjustment is 
made by sliding the tube G through the tube E. The author 
has maintained a potential of 12,000 volts for hours within 


1 per cent. without further attention. 
(A. W Gray, Physical Review, November, 1904.] 
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THE LOCAL SECTIONS. 


The Local Sections of the Institution of Electrical Engineers 
have now commenced work for the session 1904-1905 in real 
earnest. Each chairman has given a starting signal in the 
shape of an admirable presidential address, and the various 
committees have laid before the members programmes which 
possess many features of interest. It appears, however, that 
there is a certain amount of difficulty in persuading members 
to read Papers, and last year in at least one instance it was 
necessary to substitute a visit to works for an ordinary meet- 
ing. On other occasions Papers read before the Institution in 
London were discussed, a plan which has much to commend 
it, as it is unquestionably valuable to have the opinions of 
engineers other than those who attend the London meetings 
upon the more important Papera presented there ; but there is 
cause for regret that such a mode of procedure should have 
been adopted, 10t from choice, but from necessity. The 
reason for a falling off in the number of good Local Section 
Papers cannot be want of talent, since many of the large 
manufacturing firms have their works in provincial centres, and 
many of our most prominent engineers have made thoir homes 
there. The only two alternative explanations are, therefore, 
lack of time and disinclination. Engineers are notoriously 
busy men, and we would not have them otherwise, but they 
must not forget the objects for which the Institution was 
formed. It is not sufficient that members should occasionally 
attend the meetings, less occasionally join in the discussions 
and never contribute a Paper. They are not studying the 
interests of the Institution, to say nothing of the profession at 
large, by so doing. This sort of thing is the indirect cause of 
the youager members remaining silent while a few veterans 
are expected to provide not only material for discussion, but, 
frequently enough, the discussions themselves. The formation 
of students’ branches in connection with all the Local Sections 
would do much to check this tendency ; such a branch has 
been formed at Manchester with almost phenomenal success. 
In his Presidential address to the Manchester Local Section, 
Mr, C. D. TAITE called attention to the fact that at a single 
meeting of the Institution in London no fewer than 120 new 
Manchester students were elected, and that the students start 
the present session with about 250 members. 
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The remainder of Mr. ТАТТЕЗ address dealt principally with 
his visit to America with the Institution party. He contrasted 
the growth of electricity supply undertakings in America with 
those in this country, and expressed the opinion that in view 
of the existing keen competition between gas and electricity it 
is not in the best interests of the community to create com- 
petition between electricity supply undertakings. He drew a 
moral from the conditions prevailing in the United States, which 
emphasises the necessity of keeping down capital expenditure 
It seems that in spite of American generating costs being, as a 
rule, no greater than the corresponding English costs, yet the 
selling price of energy has to be considerably higher in order 
to obtain the same return on the capital invested. The reason 
for this is not far to seek: In the early days of electric 
lighting licences were granted to several companies to supply 
in the same area, but as time went on these companies became 
amalgamated, and as their systems of generation and distri- 
bution varied greatly, enormous sums of money had to be 
expended in order to bring them into line. In England only 
one Provisional Order, with certain exceptions, was granted 
for each area, and this expenditure was avoided. But Mr. 
TAITE goes further than this, and advances the proposition —a 
bold one to be made by a municipal electrical engineer—that 
local authorities already possessing their own undertakings 
should take supply in bulk from the power companies instead 
of extending their own works. A few weeks ago a press 
representative obtained from Lord Welby, Chairman of the 
Finance Committee of the London County Council, the expres- 
sion of opinion that the Local Government Board should fix a 
limit beyond which municipal indebtedness should not be ex- 
tended except for necessary sanitary improvements, the limit 
to be fixed in proportion to the rateable value in the municipal 
area in question. The difficulty in applying this to expenditure 
on electricity supply undertakings is that those local authorities 
who aro undertakers under the Electric Lighting Acts are 
bound by statute to meet the demands of new consumers 
within reasonable reach of their mains. Mr. TAITE's sug- 
gestion, it will be seen, aflords a means of overcoming this 
difficulty by enabling the local authority to add new con- 
nections to its mains without considerable increase in its 
capital commitments. The same course may commend itself 
to some companies who are desirous of curtailing their capital 
expenditure. 

Turning to Mr. MARK RUDDLE'S address to the Dublin 
Local Section, we are once more confronted with the well. 
worn theme of technical education. It is a difficult matter to 
say anything fresh on most engineering subjects, and technica] 
education is, perhaps, the most, difficult of all in this respect, 
but Mr. RUDDLE has contrived to bring some interesting 
aspects before his hearers, and his address is by no means 
the wearisome compilation of statistics and data relating to 
foreign technical education with which we are all too familiar. 
He rightly expresses his disbelief in the “born engineer” 
theory; no matter what natural ability a man may possess, 
he can never become a great engineer without a long course 
of laborious training, whether that training be obtained in the 
technical college or in the great college of experience. Mr. 
RUDDLE utters a timely word of warning against the ''great 
inrush of young men into anything electrical in name." 
There are young men who are “ satisfied to acquire just enough 
technical knowledge to secure a post. . Football, cricket, 
cycling, and often matrimony, or the preliminary stages of it, 
claim their leisure hours entirely. . . ." We have more 
compassion for the young men who are not idle, but who 
secure a more or less hurried and imperfect technical training 
at some obscure institute, simply because they cannot, through 


no fault of their own, afford anything better. "There are 
hundreds of these turned loose in the electrical industry every 
year, and their prospects of ever becoming eminent or even 
very useful are poor indeed. Added to them are some other 
misguided individuals who pay premiums “ to learn electrical 
engineering ” in some small municipal electricity works, and 
their prospects are, if anything, somewhat worse than those 
of their technical college brethren. 

Dr. W. E. SUMPNER's address to the Birmingham Local 
Section dealt with measuring instruments for alternating 
currents. As the author pointed out, continuous-current 
instruments are much more accurate and sensitive than 
alternating-current instruments, and moving-coil instruments 
of former type possess the further advantage that their indi- 
cations are proportional to the current passing instead of to 
the square of the current, as is the case in alternating-current 
instruments. Dr. SUMPNER did not enter into great detail 
regarding alternating-current ammeters and voltmeters, but 
devoted the larger part of his address to a detailed description 
of a phase meter and an alternating.current wattmeter of 
improved pattern, which had been built to his design and 
tested by him. The phase meter or power-factor indicator 
consists, as do all such instruments, of two windings, one 
fixed, the other free to rotate about a diameter, but the 
instrument appears to have been rendered exceptionally 
powerful and economical in operation by distributing the 
fixed winding on circular ring stampings, after the manner of 
the stator winding of a three-phase induction motor. А use- 
ful hint is also given in this part of the Paper concerning a 
method of connecting a reversing switch between the power- 
factor indicator and the mains, so as to render possible accurate 
phase readings with very low power-factors. Dr. SUMPNER 
then drew attention to alternating-current wattmeters, and, 
en passant, he mentioned a wattmeter method for measuring the 
iron losses in tranWormer iron, which he had occasionally used 
with good results. It is a remarkable coincidence that this 
method is identical in principle with the method suggested by 
Мг. І. W. WILD in The Electrician of November 11th, p. 128. 
Much interest and value attaches to Dr. SUMPNER'S technical 
description and experimental data regarding the electro- 
magnetic type of alternating-current wattmeter. ЈЕ is true, of 
courae, that the readings of this wattmeter are not indepen- 
dent of frequency and power-factor, but the inaccuracy 
introduced into the readings by a varying power-factor does 
not appear to be very serious. It certainly is comforting to 
learn that à common water resistance, although not strictly 
non-inductive, yet had a power-factor equal to 0:999978 ; but 
it is a pity the audience was not taken into the author’s con- 
fidence as to how these very accurate and imposing figures 
were obtained. Dr. SUMPNER, it would appear, has accom- 
plished the feat of measuring power-factors with greater 
accuracy than is usually attainable in ordinary resistance 
measurements | 


THE USE OF IRON IN ALTERNATE-CURRENT 
INSTRUMENTS.* 
BY DR. W. E. SUMPNER. 


It is probably no exaggeration to state that the amount of time, 
ingenuity and skill devoted during the last 10 years to the improve- 
ment of alternate-current instruments has exceeded that spent in 
perfecting those for direct-current measurements during a period 
more than twice as long. Yet no one will maintain that the result 
is anything like so satisfactory in the former case as in the latter. 
It wil, I hope, be interesting to spend some time this evening in 


* Chairman’s inaugural address to the Birmingham Local Section 
of the Institution of Electrical Engineers, delivered on Wednesday. 
Slightly abridged. 
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considering the reasons for this, and what prospect there may be of 
a better result in the future. 

The first idea that will no doubt occur is that alternate-current 
measurements are more complicated than those with steady currents, 
and that in consequence, the tests are not likely to be so accurate. 
Now, I believe this view to be entirely wrong.  Direct-current 
measurements, as the result of a development spreading over many 
years, are really much more numerous and varied, and are certainly 
quite as intricate in character as those practised in alternate-current 
working. It is not so much in the nature of the measurements to 
be made, as in the character of the instruments available for the 
tests, that the difference really lies. "The result, I believe, is almost 
entirely due to the fact that for alternate currents there is no instru- 
ment at all comparable in sensitiveness with the galvanometers and 
voltmeters available for steady current work. 


Now perhaps this idea, though familiar to some, will take others 
by surprise. Butif we proceed to consider how much all good direct- 
current tests depend upon sensitive galvanometers or voltmeters, we 
shall, I think, most of us be surprised. Take the three fundamental 
cases of the Wheatstone bridge, the potentiometer, and the volta- 
meter. In each of these instances the accuracy of the test is directly 
dependent on the use of a delicate voltmeter to adjust to equality two 
voltages. In the first case, the adjustment is made in order to 
measure & resistance in terms of a standard. In the second, by 
means of known resistances, a current, or voltage, is measured in 
terms of these resistances and the E.M.F. of a standard cell. In 
the third case, in which, say, a current balance is being standardised, 
although the voltameter measurement does not need a voltmeter, 
the adjustment of the current to & constant value is directly depen- 
dent on the use of such an instrument, and this adjustment is just 
as essential to accuracy as the correct measurement of the amount 
of chemical action. Measurements of insulation, magnetic induc- 
tion and capacity would hardly be possible without delicate galvano- 
meters. Indeed the sensitive voltmeter seems the one common 
essential to all accurate electrical testing. 


| It is, of course, to the use of permanently magnetised steel that 
direct-current instruments owe their great sensitiveness. Whether of 
the fixed-coil or moving-coil types, galvanometers may be described 
as single-current instruments in which the deflecting force is pro- 
portional directly to the current or voltage applied. Unfortunately 
all alternate-current instruments have the characteristics of the 
double- current type, in which the deflecting force is proportional to 
the square of the current or voltage. This is obviously true of 
dynamometers, current balances, wattmeters, phasemeters and 
electrostatic instruments. It is ulso true of induction instruments, 
whether the current induces magnetism, as in moving. iron instru- 
ments, or eddy currents, as in the more recent induction meters. 
Hot-wire instruments have the same characteristic, since the heat- 
ing effect varies as the product of volts and amperes. Instruments 
in which the deflecting force varies as the square of the applied 
voltage cannot be made sensitive for minute voltages, owing to the 
rapid diminution of the force as the voltage decreases, and this con 
stitutes the main reason why alternate-current instruments cannot 
be made to indicate low voltages. 
Hot-wire instruments are as yet the most suitable for measuring 
small alternating voltages. Commercial instruments can be obtained 
reading from 1 volt down to about ysth ofa volt. Prof. Threlfall has 
described an instrument before this Institution capable of measuring 
140th of а volt, and Prof. Fleming has shown a somewhat similar 
instrument to the Physical Society of London. Mr. Duddell has 
recently made an instrument which may be described as a combi: 
nation of & hot wire voltmeter with the radio-micrometer of Prof. 
Boys, the heat from the wire causing a thermo-electri» current in а 
delicately suspended electric circuit placed in the field of a strong 
permanent magnet. With such an instrument, using as pointer а 
reflected ray of light, with the scale at 1 metre distance, it is pos- 
sible to get a deflection of more than lem. per microwatt spent in the 
hot wire. But such instruments, and especially the last, are more 
fitted for laboratory and research purposes than for ordinary testing. 
An instrument may be made sensitive either by weakening the 
control, or by increasing the forces causing the deflection. The 
strength of the control is a fair measure of the suitability of the 
ineter for ordinary commercial work, since the weaker the control 
the more tenderly must the instrument be used, and the more liable 
are its indications to be affected by extraneous influences. The true 
measure of the sensitiveness (except for research purposes) is there 
fore the turning moment exerted per unit of current or voltage 
applied. Now itis generally stated that a galvanometer of the fixed- 
coil, or Thomson, type is more sensitive than the moving-coil form 
. of instrument; but this je merely due to the fact that the control 
used can be made, and is made, much weaker in the former than in 


alternate-current work unless satisfactory instruments of the vibra- 
tion type can be devised ; but the electro-magnet, the most powerful 
form of magnet, still remains a possibility. Electro magnets are 
not used in galvanometers because existing instruments are suffi- 
ciently responsive, and thus only when extreme sensitiveness is 
needed—as, for instance, in the oscillograph— is any one willing to 
put up with the inconvenience of supplying a subsidiary magnetising 
current, and maintaining it of constant strength. The problem of 
producing sensitive alternate-current instruments resolves itself 
therefore into an inquiry into the conditions under which iron-cored 
electro-magnets may be introduced into such instruments, without 
involving errors due to differences of phase, frequency, wave-form, 
and other disturbing factors. 

Now, before discussing how to use iron in alternating current 
instruments, it must first be stated that this is already done in many 
cases, as in moving-iron indicators, and in instruments of the eddy- 
current type. Thelatter now form an important class, and are either 
of the shielded pole type, the outcome of some pioneer experiments of 
Elihu Thomson, or of the rotary field type due originally to Ferraris. 
The rotating field instruments are particularly useful. They have 
the great advantage that the geometrical relations of the fixed and 
moving parts are not changed as the disc or cylinder turns, so that 
the indicating instruments possess regularly dividing scales and a 
range of deflection extending to nearly 860deg. Such instruments have 
many undoubted merits, but their calibration varies with frequency, 
and to a slight extent with wave-form. The wattmeters of this 
class are indeed not much more than good indicators. They fulfil 
all the requirements of central station use, but for accurate measure- 
ment something more is needed. 

The first instrument to which I wish to direct your attention is 
the phasemeter or power-factor indicator. These instruments may 
be made for either single or multiphase circuits. In the former 
case the calibration depends somewhat on the frequency, but only 
very slightly so in the latter. All such instruments consist of a 
fixed and moving set of coils having a common diameter about 
which the moving system turns. The moving system is quite free 
to revolve. There is no control except that due to the interaction 
of the currents. Each system may comprise more than one coil, 
but ав а rule the fixed system consists of a single coil through which 
the current passes, while the movable system consists of two coils 
inclined at some fixed angle to each other, and traversed by currents 
in different phases, obtained usually by tapping the multiphase 
mains, but, in the case of single-phase circuits, Фу providing two 
paths of different inductive properties for the pressure currents 
needed for the coils. 


Now, in the theory of these instruments as hitherto given, the 
action of the current in the fixed coil on that of each of the moving 
coils is separately considered. Two moments are exertéd, one on 
each moving coil, and the position of balance indicated by the pointer 
is such that these moments are equal and opposite. This position 
is independent of the amperes, or volts, since alteration in either of 
these equally affects the two moments, so that if these moments 
are balanced for, say, 20 amperes, they are equally balanced for 
80 amperes. The position of balance can, therefore, only depend 
upon the phase differences between volts and amperes, and hence 
the deflection of the pointer can be calibrated to indicate phase. 
But there is another way of looking at the action which is useful to 
consider, and which, I think, has not been 5 noticed. The 
two · coil system traversed by currents in different phase produces а 
rotating field, and the interaction between this and the alternating 
(or rotating) field due to the current (or currents) in the other system 
of coils must be such that there is only one stable position of the 
moving system of coils for which the torque vanishes, and this 
position can only depend upon the phase differences involved in the 
two systems of currents. This is illustrated in rotary synchronisers, 
such as that of Everett-Edgcumbe, the rotor and stator of which 
are each wound so as to produce a rotating field by splitting a single- 
phase current into an inductive and a non-inductive branch. If 
two generators are joined up, one to the rotor and the other to the 
stator, the rotor revolves rapidly if the frequencies are different, but 
as these approach equality the rotation is slow, clockwise if one 
machine leads, counter clockwise if it lags; the position of the 
pointer indicates at each moment the phase difference of the two 
currents. If the two machines are coupled together so as to 
generate voltages in fixed phase relation, the pointer attached to the 
synchroniser takes up a fixed position in correspondence with this 
phase. The instrument thus becomes а phasemeter and can be 
calibrated as such, but in its present form it is not suitable as a 
power factor indicator. 
Now imagine a coil traversed by an alternating current placed in a 
1 rotating magnetic field of the same frequency, and free to turn about 
the latter case. With equally strong control the permanent magnet | the axis of rotation of this field. The position taken up by the coil 
form of instrument is much the more sensitive of the two, owing to ! depends merely upon the phase of the current through the coil. It 
the strength of the field applied to the coil conveying the current to | we assume uniformly revolving fields, and currents varying according 
be тк asured. In order to make alternate-current instruments as | to the sine law, the position will be such that at the instant the rota- 
sensitive as the corresponding direct-current ones, strong magnetic | ting field is parallel to the coil, the current in the latter is passing 
field must be produced. The permanent magnet is useless for | through its zero value. The angular deflection of the pointer from 
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some fixed point on the scale measured in degrees will be an exact 
measure of the phase of the current. If the currents are of irregular 
wave-form, and the rotating field is not uniform, this will not be 

recisely the case (see Appendix), but there will in all cases be a 
fixed position of the coil for each phase, independent of the magni- 
tudes of the currents in the different coils, and quite independent of 
the uency, since this will affect currents and fields. ike. The 
most efficient way of producing strong rotating fields is, of course, 
well known. It is ороод in every induction motor. But it 
does not appear to have been noticed hitherto that phasemeters 
really act by means of rotating fields, and hence the means adopted 
in practice for producing such fields in commercial instruments are 
anything but the best available. 


To illustrate this and other points I have had some instruments 
constructed in the Technical ool workshops, all designed for 
strong alternating magnetic fields. In one of the phasemeters made 
the fixed coils are wound through circular ring stampings just as in 
the atator of a three-phase motor. There are three coils, each of 
eight turns, wound with wire suitable for 5 or 6 amperes, with each 
coil brought to a separate pair of terminals. The portion cor- 
responding with the rotor consists of a cylindrical block of 


(1) a) (9) 
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circular stampings held in a fixed central position, and unwound. 
In the air-gap between the two is placed a pivoted coil similar to 
those used on moving coil galvanometers or voltmeters, but with- 
out control. It is capable of free motion about the axis of the 
instrument, and its position is indicated on the scale by an attached 
pointer. The position taken up by the pointer is quite definite 
under any given circumstances, and if the coil is moved out of ite 

uilibrium position the forces tending to make it return are con- 
siderable, in spite of the fact that a very large non-inductive resis- 
tance ia used in series with the pressure coil. This is only what is to 
be expected, since the strength of the field due to the fixed coils 
is about equal to that usual in permanent magnet direct-current 
instruments. Here at all events is one alternating-current instru- 
ment in which strong fields are employed without any of the dis- 
advantages and errors supposed to de associated with the use of 
iron under such circumstances. Of course, it would be possible to 
wind the fixed coils for pressure instead of current, either for direct 
connection to the mains or, if necessary, for the secondary of a step- 


Ay Ag 
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down transformer. In many cases the moving coil would be put in 
series with the secondary of a current transformer. It is usual now 
with high-tension mains to have two current transformers, each 
primary being placed in one of the mains, and each secondary 
circuit, after passing through an ammeter, returning through a path 
common to both secondary circuits, and in which an ammeter and 
wer-factor indicator are placed. The connections are shown 
agrammatically in Fig. 1, in which Ai, A, A, represent the 
ammeters, (1), (2) and (8) indicate the mains, in the first two of 
which the primaries of the current transformers CT, and СТ, are 
placed, and the power-factor indicator is represented by РЕ. 
Owing to the vector properties of alternating currents, if the current 
transformers are alike, the current measured by the ammeter A, 
will indicate the current in the third main, as shown by the vector 
diagram in Fig. 2. With such an arrangement it would be 
advantageous to use a reversing switch (short-circuiting during 
reversal) on the secondary of one of the transformers, say CT,, as 
indicated in Fig. 1. By reversing this switch А, is ийе ed, А, 
becomes Al, equal but opposite in phase to Al, and A, A’,, about 
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70 per cent. greater than A, in magnitude, and strictly in quad. 
rature with it, whatever the wave-form may be, provided pale А, 
and A, are equal іп magnitude. Owing to the properties of а right- 
angled triangle, A’, is perpendicular to A, if Al, A’; and A, are equal 
to each other, whatever may be the phase difference between A, and 
A, The advantage of this device arises from the fact that the 
5 indicator can be made to read on circuits of low power - 
actor as well as on those of high power - factor. As a rule these 
instruments are calibrated between power - factors 0'5 and 1:0, and 
are not available for low power · factor circuits. By using the reversing 
switch the phase of the current passing through the instrument can 
be altered by 90 clectrical degrees, so that the position correspond. 
ing with unity power-factor 1s made to denote zero power-factor, 
and by means of an additional calibration of the scale low power. 
factors can be measured. If satisfactory power-factor indicators 
can be constructed, they will prove more serviceable than watt- 
meters on highly inductive circuits, since the latter instruments 
under such conditions are liable to e percentage errors, and 
their indications are low down on the scale. 

I now pass to the consideration of wattmeters. The introduction 
of electro- ets into these instruments is naturally a more difficult 
problem. ith the exception of electrostatic instruments, all 
accurate wattmeters are of the dynamometer type. Iron, and indeed 
all metal parts, are severely excluded, with the result that these 
instruments are insensitive, lacking in range, and subject to dis- 
turbances caused by external fields. It has nevertheless become 
necessary to use transformers in conjunction with them, owing to 
the high potentials and heavy currents now common. These 
accessories of course contain iron, and introduce errors, due to 
emall differences in phase, which are as serious, I believe, as those 
which would arise from the use of well-designed electro-magnets in 
the wattmeter itself. The error in wattmeters due to the lag of 
current in the pressure coil has frequently been theorised about, but 
I think a somewhat exaggerated idea exists as to its nature and 
extent. I have calculated in the accompanying table the wattmeter 
error caused by Ideg. lag in the pressure coil, for a fixed load current 
corresponding, say, with 1,000 volt amperes, and for loads of 
different power factor. 


Table L— Wattmeter Error for a Load of 1,000 Volt-amperes ( for a Lag 
of Ideg. in the Pressure Coil). 


Power factor. | True watts. Error. Error per cent 
1:0 | 1,000 0:8 8:08 
0:0 900 T6 0:85 
08 800 10:5 1:81 
07 » 700 12:5 1:78 
06 "u 600 13:9 2:82 
0:5 | 500 151 9:02 
0:4 400 15:9 9:98 
0:3 8300 166 5'54 
03 200 171 8:55 
01 | 100 17:8 17:8 

| 20 174 87:2 


The error increases the reading if the load current lags and diminishes 
it if it leads. If the power-factor of the load is cos G, the error in 
the reading is pr beens: to sin ф, while tan @ represents the 
error per cent. of the true reading. It will be seen that the error in 
the reading, instead of indefinitely increasing as the power-factor 
diminishes, rapidly attains a maximum value, which is less than 
2 per cent. of the reading corresponding with the same current if 
non-inductive. The error per cent. may be enormous for low 
power-factors, but the error as a deflection may all the same be 
unreadable unless the instrument has a wide scale. (The theory of 
this error, and the application to wattmeters used on three-phase 
circuits, are given in the Appendix.) The lag in the pressure coil 
can be easily reduced to one-tenth of a degree, and the error caused 
by it is proportionately diminished. It is not so well known that 
the phase differences introduced by current and voltage trans- 
formers can, if these are properly designed, be reduced to similar 
small values. Of course the errors due to such phase differences 
are of the same nature and importance as if they were all due to 
lag in the pressure coil. Electro-magnets may be, introduced into 
wattmeters either by putting the magnetising coil in series with the 
current, or by connecting it in shunt across the mains. In the 
former case, owing to hysteresis, eddy currents, and varying per- 
meability, the induced magnetism will not properly follow the 
variations of the current, even when the magnetic circuit contains 
an air-gap, and only low magnetic densities are needed. On the 
other hand, if a shunt coil is used to produce the magnetism, not 
only is there an error due to the resistance of the coil, but the flux 
of magnetism is practically in quadrature with the voltage produc- 
ingit. The resulting errors can perhaps be made negligble in either 
case, but it is the latter method I have tried experimentally lately, 
in order to bring the question before you. 

If N is the p Fue flux in the core of & transformer or electro- 
magnet produced by a current, C, through a winding of n, turns of 


224 


— 


resistance R, the voltage Vi necessary to produce this current is 
given by V,=RC+(n,dN/dt). We also have Va- nd N/dt, where 
Vz is the voltage on open circuit of a secondary winding of n, turns 
(assuming no magnetic leakage). For large transformers on open 
circuit the term RC may be less that one ten-thousandth part of VI. 
For magnetic circuits of small dimensions, suitable for instruments, 
especially if an air-gap is introduced to allow a moving coil to cut 
the flux, the term RC is much larger compared with V,, but may 
still be a small proportion of it. Asa rule the copper drop CR is 
by no means negligible compared with V,. This is only too 
noticeable when testing small masses of iron for hysteresis losses 
by the wattmeter method, since the losses in the magnetising coil 
are often an appreciable fraction of the whole. In such cases I have 
often found it convenient to use two windings (as shown in Fig. 3), 
one of a few turns т, suitable for a considerable magnetising cur- 
rent, C, passed through the current coil of the wattmeter W ; the 
other of a large number of turns ną, connected with the pressure 
coil of the instrument. The reading of the wattmeter must then be 
divided by the ratio n,/n, in order to get the watts wasted in the 
iron circuit. This method has several advantages. Only the core 
losses are measured, the losses in the magnetising coil becoming a 
matter of indifference. A wattmeter suitable for heavy currents, and 
the measurement of large amounts of power, may be utilised for the 
estimation of only & few watts ; and the flux can be calculated inde- 
pendent of the copper drop in the primary coil by attaching a volt- 
meter V to the secondary coil, the resistance of this being allowed 
for, if need be, by the ordinary fall of potential method. Unfor- 
tunately there does not appear to be any similar method of 
eliminating the copper drop when the electromagnet is to be used 
as part of the wattmeter itself. The effect of hysteresis, eddy 
currents and variable permeability is to alter the RC term; but if 


Fic. 8, 


we assume that by suitable design this terin RC can be made 
negligible compared with Vi, we have V,=7,dN/dt, and hence, 
whatever the nature of the iron, the strength of the flux N, and 
therefore the magnetic density in each part of the air-gap, is strictly 

id picis to V,, and in perfect quadrature with it. If now the 
oad current A be passed through the primary of an air-core trans- 
former (shielded if necessary from external fields by a shell of 
suitably laminated iron), the voltage induced in the secondary coil 
will be proportional to A in magnitude, and in quadrature with it 
as regards phase. It may thus be used to produce a minute current 
a through a large non-inductive resistance and the moving coil of 
the instrument. Theory then shows (see Appendix) that if d is in 
quadrature with A, and if N is in quadrature with V,, the torque on 
the moving coil is proportional to the average value of the product 
V,A, and therefore measures watts, independently of frequency and 
wave-form, and of the nature of the iron used in the electromagnet. 


(To be concluded.) 


THE ALTERNATING-CURRENT THEORY OF TRANS. 


MISSION SPEED OVER SUBMARINE TELEGRAPH 


CABLES.* | 


BY PROF. A. E. KENNELLY. 


In 1855, or nearly half a century ago, Sir William Thomson 
(Lord Kelvin) published a theory of transmission over submarine 
cables which has ever since been the standard of reference on this 
subject. The theory was developed and supplemented in paris by 
Stokes, Fleeming.Jenkin, Hockin, A. Gray, and Heaviside. The 
basis of the theory given by Kelvin is quite goneral, but the applica- 
tion of the theory has been made almost entirely through considering 
what happens at the receiving end of a cable after a steady E. M. F. 
is applied to the sending end. This has made the subject hard to 
understand. When alternating currents over the cable have been 
considered the treatment has been complicated. The result is that 
there is only a very meagre working theory of cable transmission in 
the hands of engineers. With the exception of a few empirical 
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formule, the technical knowledge of the speed of transmission of a 
cable is limited to the formula n=10/r letters per second where 
10 is an empirical constant and r is the time constant of the cable 
in farad-ohms or seconds. This is one form of the “С.Е. law." 
The C.R. law of cables, enunciated by Kelvin, has been found 
inapplicable to overhead landline telegraphy or telephony. and the 
working theory of telephony has, therefore, grown up indepen- 
dently of that of submarine cables, an unnecessary and unnatural 
division. If, however, the theory of alternating-current transmis- 
sion can safely be extended to include the case of signalling over 
submarine cables, then the same theory can readily cover every case 
of signalling over wires. Such a theory can be made not only very 
comprehensive, but also very easy. It is the object of this Paper 
to outline the application of this general alternating-current theory 
to submarine telegraphy. 

Hyperbolie trigonometry is the natural and simple key to the 
solution of problems of waves and currents over wires. In tele- 
phony and telegraphy hyperbolic trigonometry leads to formule of 
great simplicity and power. There is, however, no need for hyper- 
bolic formule in dealing with power-transmission circuits operated 
at ordinary commercial frequencies below 100 cycles per second. 
For such circuits and frequencies a simpler solution is reached by 
placing all the capacity in a lump or imaginary condenser at the 
centre of the circuit. The results so derived are usually sufficiently 
accurate for practical purposes. Гог higher frequencies, however, 
such as are presented in telegraphy and telephony over long circuits, 
the method of lumped capacity 1s usually unreliable, and hyperbolic 
formule must be resorted to if simple expressions and arithmetic 
are desired. If the impressed periodic E. M. F. at the sending end is 
not simply harmonic it may be resolved into a fundamental sinusoid 
with harmonic superposed ripples. Each component frequency may 
then be computed, as though it alone existed, and all the components 
summed, at any instant, to obtain the total instantaneous current, 
With any assigned magnitude of impressed E.M.F. the strength of 
the received current depends wholly upon the receiving-end 
impedance." For a limiting working value of the received current. 
below which receiving becomes impracticable, the range of alter- 
nating-current transmission necessarily depends upon the receiving- 
end impedance. This impedance becomes a criterion of transmis- 
sion. When this impedance, Z,— 2, sinh La +z, cosh La, exceeds a 
certain limiting value the maximum available impressed E. M. F. 
will fail to deliver a current strength at the receiving end sufficient 
for requirements. 

Turning now to long submarine cables in good working order, 
these circuits are charactorised by the property that their leakance 
and inductance are insignificant by comparison with their resistance 
and capacity, so that 7=g=0. Consequently, for such cables 


a= V rXjco- М rcu | 45° рег naut. (1) 


and у= AJ rijeuz AJ r'cu \45° оїпиз per naut. (2) 


Thus the ‘attenuation constant" a, the “attenuated length" La 
and the ** sending-end impedance ” z) are all affected by the angle 
т/4 or 45deg. This simplifies the computation of the hyperbolic 
trigonometrical ratios. Under the conditions employed in cable 
telegraphy the waves of impressed E.M.F. are rectangular (except 
for drop of pressure in the battery) and the waves are separated by 
intervals or spaces that are approximately of the same duration as 
the individual waves or E.M.F. impulses. Successive rectangular 
E.M.F. waves are sometimes of the same sign and sometimes of 
opposite signs, according to the signals being transmitted. Between 
letters thers are extra long spaces. Between words there are yet 
longer spaces. These conditions depart considerably from simple 
alternating-current transmission. Nevertheless, it is generally 
admitted that the speed of signalling depends upon the speed of 
transmission attainable with currents due to impressed alternating 
rectangular E.M.F. impulses, so that, if the latter theoretical 
problem can be solved, the former and more practical problem is 
immediately capable of approximate solution. The problem is, 
therefore, to determine the system of alternating currents on a 
cable subjected to an alternating impressed E. M. F. of the rectangular 
wave type. , 

If ti be the cyclic magnitude ab of a rectangular E. M. F. then 
it is well known that this E.M.F. is equivalent, to the following 
harmonic series of sinusoidal E. M. Fs. ОТИ ЧИС 


= E віп шё+ sin Зы + sin 5 +... volts. . (3) 
(4) 


and the fundamental sinusoid E sin wf has the same period as the 
rectangular E. M. F. That is, the fundamental sinusoidal E.M.F. 
has the frequency of the rectangular E.M.F., but has a maximum 
27:8 per cent. greater. The effective or R. M. S. E. M. F. of this sinusoid 
is 9:004 volts, or nearly 10 per cent. less than the rectangular. The 
successive harmonics increase directly in frequency, and inversely 
in amplitude, as the successive odd numbers. If we superpose a 
rectangular E.M.F. of + 10 volts upon a continuous E.M.F. of 
+10 volts, we obtain a rectangular E. M. F. entirely above the zero 


wher3 Е = Ir maximum cyclic volts . 
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line. This corresponds to ** dot" impulses from + 20 volts, succes- 
sively followed by pauses of equal duration with the cable to 
ground. A succession of 20-volt dots and pauses, say four to the 
second, is, therefore, the equivalent of a steady application of + 10 
volts combined with a rectangular alternating E.M.F. of + 10 volts. 
This rectangular E.M.F. would be the equivalent of the following 
sinusoidal E.M.Fs. :— 


19:78 volts maximum with the frequency 4 cycles per second. 
4°244 ” Т ” » 12 » ” 
9:546 ” * ” » 20 ” ” 
1:818 ” 75 » э 28 ” ” 
1:415 T " » » 36 T ^» 


&c. The current at any point in the circuit of the cable after the 
steady regime had been set up, with dots and pauses sent into the 
cable, would be the sum o a steady current from + 10 volts, 
and of the alternating currents from these various sinusoidal 
E.M.Fs., each acting independently. 

In determining the current strength of the cable at or near the 
sending end, a number of these frequencies must be taken into 
account. At the receiving end, however, when the frequency of 
dot-signalling is such as to approach the maximum practicable rate 
of signalling, it is only necessary to compute the first term in the 
series, or the fundamental frequency, because the succeeding terms 
all vanish. In other words, nothing is received at the distant end 
of a cable, when the frequency approaches the maximum, except 
the sinusoidal current of fundamental frequency. The problem of 
determining the maximum speed of dot-signalling over a cable-con- 
ductor thus consists in finding the receiving-end impedance Z/ of 
the circuit, including the receiving apparatus, and the maximum 
available impressed E.M.F. at the sending end. When the minimum 
readable amplitude of sinusoidal received signals is known, and the 
corresponding current strength which will produce this amplitude, 
the receiving-end impedance is immediately determined. The 
maximum frequency of the impressed rectangular E.M.F.—t.c., the 
number of dot-signals per second—is that which leads to the develop- 
ment of the critical receiving-end impedance for the 55 
cable considered. Knowing in this way the highest available dot - 
frequency of the cable, the frequency of the mixed dots and dashes 
of practical signalling should be empirically determinable. The 
receiving-end impedance is 

Zl=z sinh La +z, cosh La ohms . . (5) 
So that the maximum cyclic amplitude of the received current is 
4. 
ttj 


т 
= 6 
I, 20 sinh La +2, cosh La (в) 
When the impedance z, of the receiving instrument may be 
neglected, the receiving-end impedance becomes 


ZI So sinh La ohms 7) 


In most practical cases, however, the impedance of the receiving 
instrument has a marked influence upon the amplitude of the 
received signals, and cannot be neglected. At the values of La, 
which are presented in the neighbourhood of the highest practi- 
cable frequency, it will be found that sinh La- cosh La very nearly, 


so that 
Zl = (20+ 2) sinh La ohms (8) 


That is, the receiving-end impedance is the hyperbolic sine of the 
attenuated length of the cable, times the sum of the sending-end 
and receiving-instrument impedances. 

For example, let a cable circuit be considered for which some data 
have been published. The 1888 Penzance-Canso Atlantic cable is 
stated to have a length L of 2,518 nauts, a conductor resistance r of 
8:041 ohms per naut, a capacity c of 0°3729 x 10-6 farad per naut. 
This corresponds to a total resistance of 7,657 ohms, a total capacity 
of 989 х 10-9 farad, and a time-constant of 7:19 seconds. It is 
stated to carry 19 five-letter code words per minute. The average 
five-letter word contains 88:59 dot elements, so that the cable would 
carry 693°6 dot.elements per minute, or 11:56 per second, cor- 
responding to a frequency of 5:78 dots and pauses per second 
(п 5:78), for which о 36:283 x 5°78 = 33:62 radians per second. We 
may suppose the cable to be connected in the following different 
ways:—(1) To ground directly at B, the receiving end. (2) To 
ground through a syphon recorder of 500 ohms and 0:25 henry at 
B. (8) The said syphon recorder and a 50mfd. condenser in series 
at B. (4) The PLOR recorder at B and the condenser at A. (5) 
Condensers at each end, and the cable duplexed. 

1. Cable to Ground at the Receiving End through Receiver of 
Negligible Resistance.—The receiving-end impedance, by formula 
(7), is ZI 20 sinh La. 

20 Jr. jew з= AJ 8:041 x 105/0-3729 x 88-692 
= ,/0°2425 x 109 j 492:4 45 ohms. 
а= Jr jow= AJ j3:041 x 03729 x 33:02 x 10-6 ,/j38:12 x 10- 
= 0:006174/45". 
La —2,518 x 0°006174 '45° = 15°55" /45 . 


ampores . . . 


It is to be observed that Las „/ты; . . s + « . . . (9) 
where r is the time-constant (CR) of the cable in seconds. 
sinh (Lia) = 29:849/680" 
7. 214924 045 x 29:849 680° = 14,697,000/585° ohms. 

If the minimum amplitude (from zero) of sinusoidal current 
diacernible at B is, say, 1 microampere (corresponding to a double 
amplitude of 14 microamperes), then the sinusoidal E. M. F. at A 
of 5°78 ~ which will produce that current at B is 

1 10 x 14697 x 10? 5:85" max. cyclic volts / 


ог E, I, ZI 11024. The rectangular E.M.F. of the same 
frequency which develops this sinusoid is 
d = 11:02 x x 4=8°657 volts +. 

If, then, 8:657 volta be steadily applied to the cable at A, and a 
rectangular alternating E.M.F. of 8:657 + volts superposed, dot - 
signals of + 17:814 volts with equal intermediate pauses to ground 
are produced. The steady voltage will give rise to a steady current 
at B of I; 28:657 7,657 «0:00118 amperes, or 1,130 microamperes. 

At the sending end, when the frequency of dot-signals approaches 
the maximum working limit, the steady current is a relatively petty 
current by comparison with the first members of the series of har- 
monic currents. At the receiving end, however, the same steady 
current is enormous relatively to the strongest sinusoid, and only 
the fundamental sinusoid appears, as a faint ripple on the edze of 
the current which it swamped at starting. Since in changing from 
dot-signals to dash-signals the steady current of 1,180 microamperes 
at B will change froin + to —, while the ripples will retain their 
double amplitude of 1:5 microamperes, the unsuitability of signal 
ling without condensers over a long cable is manifest. Whereas 
series of dots or of dashes will only have a double amplitude of 
11 microamperes, the zero of such ripples will shift through 2,260 
microamperes, The insertion of a condenser into the cable circuit 
stops the steady current and gives passage only to the sinusoidal 
ripples. The zero line of these ripples will be the same whether dots 
or dashes are being sent in succession. 

2. Syphon Recorder Inserted at В. Sam: Frequency.—In this 
case the receiving-end impedance Zl (2, T.) sinh La. 

z,w (resistance +, reaction) of the syphon recorder coil 
zx 500 + 33°62 x 0:25 = 500 + 8° —500:1/07:58' ohms. 
20 402:4 45" = 848-2 – j848:2 ohms. 
Z, z, «-848:2 - j389:8 = 913°7 „2150 ohms. 
sinh La = 29 849/630 
Zl 2918:7 x 29,819,603 -10' = 27,270,000/608^-10' ohms. 
=21°21,608°°10' megohms. 

The sinusoidal E. M. F. at A requis to produce +} microampere 
max.: cyclic amplitude at B will be, at 22578, Е, = 2727 x 1 
= 20°45 + volts, or ti = 20°45 x 7/4 = 16˙07 + volts rectangular alter. 
nating E.M.F.«--82:14 volts in dot-and pause sending. The 
required sinusoidal current would be superposed upon a steady 
current of I, =I, = + 16:07,(7,657 +500) = ＋ 000197 ampere; or 
+1,970 microamperes. No change in the impedance at B exercises 
any appreciable influence upon the sending-end impedance 20. This 
remains at 492-4 45 ohms; whether the cable at В be freed or 
grounded or put to ground through impedances. 16 ів clear that the 
insertion of the syphon recorder at B has required the rectangular 
E.M.F. mat A to be increased from +17°314 to +3214 volts in 
dot-impulses, or nearly doubled, the receiving-end impedance having 
been increased by the recorder-coil from 14°7 to 27°27 megohms. 
Conversely, if the + 17:814 volts had remained unaltered, the 
insertion of the syphon recorder would have reduced the amplitude 
of the sinusoidal ripple at B nearly 50 per cont. If this had origi- 
nally been just sufficient to discern, it would have been rendered 
undiscernible by the change, so that the receiving-end impedance 
3 have had to be reduced, by reducing the frequency and 
sinh La. 

Syphon Recorder at В. Frequency Vartable.—If the maximum 
cyclic strength of the received current required to give readable dot- 
signals is changed from + J milliampere to say +1 microampere as 
by some reduction in the sensibility, and sensibility-constant, of the 
instrument, the frequency of dot-signalling must be reduced, if the 
sending battery is already at its maximum available voltage, in 
order to reduce the receiving-end impedance. Thus, in the pre- 
ceding case, + 1 microampere at B with +82:14 volts at the send- 
ing battery and negligible drop in the battery 

(Ш=+3214, = + 1607, E. - +2045) . — 
will require a receiving-end impedance of 20°45 megohms, instead 
of 27 megohms, a reduction of 25 per cent. That is, the quantity 
(2 Ter) sinh La must be reduced 25 per oent. Nearly all of the 
reduction will have to be made in the hyperbolic factor, since the 
sending end impedance varies much more slowly with the frequency. 
This means that sinh La must be reduced from 29,849 to about 
22,380. The corresponding value of La is 15°145, and 
аз 15°145 2,518 = 0:006015 45”. 
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From this о is found to be n=5-077, instead 5:78 cycles per second; 
во that the speed of dot-signalling has to be reduced 12:2 per cent., 
in order to secure the greater sinusoidal current strength desired, 
If the sending-end impedance z, be recomputed for this frequency, 
by formula (2), it will be found to be 505:6,45? ohms, an increase 
of 2°7 per cent. over the previous value. The receiving-end impe- 
dance at 5°077~ would be 


Zl = (505°6\ 45° + 500) 22, 3880/6 18:20 
= 929\ 22°°38' x 22,880/618°-20' 
= 20°79 megohms /590°:42'. 


The sinusoidal current of +1 microampere would lag 590°:42’, or 
about 13 cycles behind the impressed E.M.F. 


З. Syphon Recorder and 50-microfarad Condenser at Receiving 
End.—The effect of inserting a condenser at the receiving end B 
has no effect at the sending end near the limiting frequency of 
transmission, except to stop the steady current І, =I, of dot signal- 
ling. The effect at the receiving end is to stop the wandering of the 
syphon due to the current I,’ when changing from dots to dashes, 
and also to increase the impedance of the receiving apparatus z,. 
The impedance of a 50-microfarad condenser to sinusoidal currents 
of frequency 5°78% or w=83°62 is 1/j50x 10 X 88:62 = 1/71,681 
x10-9—594-9N 90 ohms. Consequently Z,=(500+ j8°405) —7594°9 
= 500 – j586°5=770°7 N49"-38' ohms. Апа the receiving-end impe- 
dance by formula (8) is 

Ll=(492°4 V 45? .. 71077 ^, 497-887) x 29,849/680° 
—1,889 | 477-47 x 29,849 /080* = 89,970,000 /582°-18' ohms, 
—89:97/582^-18' megohms. 
If the maximum cyclic amplitude of received current at B is 
+i microampere. the maximum cyclic amplitude of sinusoidal 
E. M. F. at А wil be E,=łx8997=2997 volts, from which 


the cyclic value of the corresponding rectangular E.M.F. is 
tj = 29°97 X 7,422: 42854 volts. Or in dot signalling to battery 


and ground alternately, the battery E.M.F. is Pl — +47-08 volts. 


If dot-signals are sent at A with 47:08 volts of battery, having no 
appreciable drop by internal resistance, at the rate of 5:78 dots and 
pauses per second, or at the rate of 19 five-letter words per minute, 
the cable and receiving apparatus will behave like & resistance box 
of 40 megohms on short-circuit with an alternator of +29:97 volts, 
permitting an alternating current of 44 microampere to flow 
through the recorder R, at the frequency for which Z? is developed. 
At the sending end the conditions are different. Not only is the 
fundamental sinusoidal more than sinh L, times stronger at A than 
at B, but there are also a number of upper harmonics of very appre- 
ciable strength. These upper harmonics absorb power uselessly 
from the battery at A, but otherwise they. are quite independent of 
the signalling, neither aiding nor obstructiag the working sinusoidal 
current of fundamental frequency. Judging from these results it 
would seem that the limiting speed of signalling on a cable of any 
assigned length and electrical constants may be that which makes 
the receiving-end impedance about 40 megohms. 


4. Condenser Inserted at the Sending End.—If the condenser is 
inserted at the sending end the case reverts to (2) above considered, 
except that the steady current I,’ is cut off and that the impressed 
E.M.F. on the cable at A is reduced by the drop in the condenser. 
For the conditions above considered the receiving-end impedance is 
27°27 megohms, and 1 microampere maximum cyclic current at B, 
with 1 —5778^. , will call for an impressed sinusoidal E. M. F. at A of E, 
=+20°45 volts maximum cyclic amplitude. The sending-end 


impedance is Z «492:4 `.45° ohms, and the impedance of the con- 
denser to the frequency of 5:784, is Z. —j594:9— 594:9 \90°. 
oe the maximum cyclic E.M.F. behind the condenser 
W 


20-45 (4%) s Gon c 00 4094 457) 
i 492-4 45" 


1,005 697:44' 
22045 ( ! ) 69 


492-4 45" ) = 20°45 x 2-041 24 44 
=41°73 2444 volts +. 
The corresponding rectangular E. M. F. is E = +82°78 volts, or, in 


dot-space-dot signalling © = +65°56 volts. 


The effect of inserting the condenser at the sending end instead 
of at the receiving end of the cable is to leave the receiving-end 
impedance the same as with no condensers, but to reduce the 
impressed E. XI. F. from 4 41:73 maximum sinusoidal to + 20°45. 
For the same condenser capacity and amplitude of received 
signals the sending battery is + 47:08 volts when the condenser is 
inserted at B, and +65°56 volts when the condenser is inserted at A. 
The battery would thus be 39:2 per cent. greater in the latter case. 
This means that if the battery were limited to 47:08 volts, the speed 
of transmission would be lowere by changing the condenser from 


the receiving end В to the sending end A. This proposition seems 
to be quite general. If, however, the maximum impressed voltage 
on the end of the cable at A and not the battery voltage is to be 
the criterion, then the maximum cyclic amplitude E is + 29:97 volts 
when the condenser is inserted at B, and E is + 20:45 volts when 
the condenser is inserted at A. So that if. we consider only the 
maximum electric stress on the cable, that stress is less in the case 
considered by 81:8 per eent. when the condenser is used at the 
sending end, while the same. magnitude and frequency of received 
dots are produced, the receiving-end impedance being 81:8 per cent. 
less in the latter case for the same 500-ohm recorder coil. The 
maximum speed of dot signalling is, therefore, greater for a given 
impressed E.M.F. at A, when the condenser is at the sending end. 
The best resistance for the receiving instrument (assumed reactance- 
less), when the condenser is at A, is equal to the sending-end 
impedance 20. In the case considered, it would be nearly 500 ohms. 

With the condenser at A, the cyclic maximum current received at 
D is 2 by 

luo e od poco / 10 
"TEX (+) sinh Га amperes; . (10) 

This current increases as 2, is reduced —:.e., as the condenser at A is 
increased in capacity, the speed of signalling being kept constant. 

According, therefore, to the alternating-current theory of cable 
signalling, the highest speed is attainable from a given laid cable by 
placing a large condenser at the sending end, impressing the assigned 
maximum E.M.F. on the sending end, and making the impedance 
of the receiving instrument (assumed of maximum sensitiveness 
in construction) equal to the sending-end impedance, but with the 
opposite angle. 

Condenser at Each End of the Cable. Duplex System.—Here z 
at В is the sending-end impedance of the artificial line. If this arti- 
ficial line is a level imitation of the actual cable, then =, = 492:4 \ 45° 
the same as the actual cable offers at A. Similarly, 

| 2,220940 N 90" 22. 
The impedance of the receiving instrument at B is increased by 
“rr 
20 7 
058“ | 49274 45 5949 90° 
| 492:4  45°-+594°9 90 
| = 672°7 \22°-24’ ohms. mE 
The receiving connections arc, therefore, equivalent to an instru- 
ment impedance z,' of 672:7 ^ 22^-24' ohms, shunted by a condenser 
of impedance 20 of 594:9 /90°. This in turn will be found oqual to 
а single receiving instrument impedance of | 
„* 7 OA! А ò 5 
zum 872% OTT „22А X 5949 907. 379-6 58°54 ohms. 
zr Tee 6797 9229-24'4-594:9 \ 90° 
The recorder is, however, shunted with a multiplying power оѓ 
zr Tee 072771 297:94' +5949 90 
2 5949 90 
The receiving-end impedance of the system is, therefore, 
Zr = N(z -2,") sinh La 
= 1-772 3610 (492·4 ` 455. 879:6 585345) 29, 849 630 
2 45°79 61517 megohms. | 

The impressed maximum sinusoidal E.M.F. at the sending end for 
+ 3 maximum sinusoidal current in the recorder 
is E=+} x 45°79 /615° 17 = 4.484 / 61517 volts. At the key 


behind thecondenserat A, this requires a maximum sinusoidal E. M. F. 
E = 43184/615517 X 2:041 24°44’ = + 70:08/5907-33' volts and in 


rectangular E.M.F. bim +7 x 70-08 = +5504 volts. Or for dot 
and ground signals {= + 110-08 volts. 


If the E.M.F. of the battery is limited to, say, 65°56 volts, the 
speed: of signalling in duplex connections must be reduced suffi. 
ciently to reduce the receiving-end impedance about 40 per cent. 
The figures seem to show the maximum speed of transmission that 
can be reached with the best simplex connections is always greater 
than that attainable in the same direction with the corresponding 
duplex connections. 


20 and že to 2 = 2, + 


= 500 ohnis 


N= = 1:772 ' 86810. 


CONCLUSIONS. 

According to the alternating-current theory of cable signalling, 
as above outlined, the receiving-end impedance is the true criterion 
of any signalling circuit for given limits of impressed E.M.F. at the 
sending end and sensibility of apparatus at the receiving end. The 

roposition applies, however, not merely to long submarine cables, 
but also to long-distance telegraph and telephone aerial circuits. 
The CR time-constant of a cable (farad-ohms =seconds) is a first 
approximation to this receiving-end impedance, because for an 
assigned value of the impedance multiplier sinh La the frequency 
limit is inversely proportional to the time-constant. Whereas, 
however, the time-constant of a circuit ceases to be a criterion of 
long-distance transmission when the circuit possesses considerable 
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inductance or leakage, or both, the receiving-end impedance of the 
same symbolic expression (5), but very different magnitude, is still 
the true criterion. Moreover, even in long cable circuits, the tiine- 
constant CR is only a first approximation to the speed criterion, 
because of the influence of the ( zr) impedance in the phenomena 
of signalling, which impedance does not enter into the time-constant. 
The real speed criterion, therefore, of any long-signalling circuit is 
Zl=z sinh La tz, cosh La ohms. 

Experimental Data required for the further Development of the 
Theory.—In order to develop the application of the above-outlined 
theory experimental observations should be secured upon the 
following matters :— 

1. To determine experimentally the limits of receiving. end impe- 
dance in dot-signalling over long cables, under measured frequency, 
impressed E.M.F. terminal condenser, and sensibility of receiving 
apparatus. It seems important to determine how far this limiting 
value of receiving-end impedance departs, in practice, from the 
estimate above given of 40 megohins. — 

2. To ascertain what is the relative frequency of mixed signalling 
in industrial practice to dot signalling as determined by alternating- 
current theory. The practical frequency of mixed signalling may 
be either greater than, or less than,that of dot signalling, but, 
perhaps, bears a definite empirical ratio thereto. 

8. To ascertain the effect of curb signalling upon this ratio. 

4. To ascertain the practical value of reactance at the receiving 
end, and how far this value agrees with that assigned by the 
alternating-current theory. 

Some of these observations are probably capable of best being 
made over artificial cables. 


MR. WALTER EMMOTT'8 PRESIDENTIAL ADDRESS 
TO THE LEEDS LOCAL SECTION OF THE INSTI- 
TUTION OF ELECTRICAL ENGINEERS.* 


It is occasionally interesting and instructive to take a retrospective view 
of the various stages through which we and the profession to which we 
belong have passed. To go back a little beyond one’s own experience 
has also a value in enabling us to appreciate the labours of those who 
have done their share before us in laying the foundation of this great 
industry. I happen to have a copy of the “Transactions and the Pro- 
ceedings of the London Electrical Society from 1887 to 1840." One 
extract from the Presidential address in 1837 will give an idea of the 
views then held. Said tbe President: The last 40 years have been 
more productive of electrical discovery than al! the previous centuries 
em d in the history of the science,” and yet, gentlemen, the year 
1837, in which the foregoing Presidential statement was made, was prac- 
tically the first year of the application of electricity to the serious needs 
of man, in the introduction of the electric telegraph by Cooke and 
Wheatstone. 

Practically all branches of engineering have been at a somewhat low 
part of the commercial curve during the year 1903. As to the cause of 
this, I think you will all agree that it is not due to any want of energy 
on the part of those responsible for the industries concerned, nor do I 
think it due to any strained relations between capital and labour during 
that te We must, I think, take it that this depression, which has 
extended not only to this country, but to nearly all the civilised world so 
far as engineering is concerned, has arisen through circumstances praoti- 
cally beyond human control. Had the depression been confined to Great 
Britain alone, we might have concluded that,foreign competition was 
turning us out of our own markets as well as securing our trade at home, 
which we are so anxious to guard. I have carefully studied the various 
returng, and am thereby confirmed in my opinion that our safety lies 
largely in maintaining a firm grip on the various departments over which 
we have control, with a view to at least holding our own. Let us not 
forget that times of depression and activity alternate, and as we are now 
at the bottom of the curve we may, I believe, fairly look for an upward 
tendency in the immediate future. 

The effect of a complete system of standardisation on the various 
engineering industries cannot be over estimated. Not only will the 
manufacturer be able to turn out better work, but the prime costs will 
be reduced, and delivery expedited. All the leading manufacturers have 
for some time been making the various parts of their engines and machines 
to template, and interchangeable, to the benefit of both the manufacturer 
and the user. What we now require is some sort of uniformity as to 
sizes and output, and some reasonable range of E.M.F. and periodicity 
in central station working. This, if taken in time, is not such a serious 
matter as might at first sight appear, as the exceedingly low voltage 
stations have by this time been mostly changed over to the higher volt- 
ages common to-day. Another effect of standardisation will be to rid the 
manufacturer of the nuisance of specifications of the опе man type 
where the individual does not know what he wants, and tries to put his 
ideas into a specification full of detail of no value beyond making a 
bulky and imposing looking document, from which the manufacturer has 
to extract some sort of idea as to what is required, aud has practically to 
fiad the brains which the gentleman who has prepared the specification is 
paid for and supposed to possess. 


* Delivered November 17th, Abstract. и 
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Steps have been taken during the past to amend our patent laws, 
which up to the present have been of comparatively little value in 
enabling an inventor to feel when he had obtained an English patent 
that he had something to deposit in his safe to which he could attach a 
value. So-called amendments have been made from time to time in the 
past, one being by the distribution of the fees over a number of years, 
and thus assisting the inventor of small means. It is a moot point, how- 
ever, whether this has not in a measure increased the evil by rendering a 
patent of lesa intrinsic value than previously existed under the old 
system, since it has afforded an opportunity for piratical patentees to 
take out large numbers of fishing patents, simply on the chance of 
what might turn up, or to use them as a block to some worthy invention. 
To this, I believe, may be traced the statement so often heard, that the 
validity of a patent is only known after it has been fought. The new 
patent laws may remedy this to a certain extent by amendment,” which, 
after all, is but a re-trial of a system of examination and search on the 

of the patent officials before granting a patent, and which was intro- 
uced in 1884, but for all practical purposes allowed to lapse. The new 
regulations, which come into force on January lst next, will place us 
somewhat on the same lines as the American and German paten laws in 
regard to examination, and much will depend on the examiners, and the 
value of the arrangement will be mainly to indicate to the honest inventor 
whether, in view of prior publication, it is worth his while to proceed 
with his patent. It is a question whether litigation in regard to patents 
will be reduced under the new regulations, but in any case it is interesting 
to note that, taking the capital invested, the litigation connected with 
patents is relatively small; indeed, fewer patent cases come before the 
courts than any other actions of approaching monetary value. It is also 
worthy of note that when such cases do come before the courts, the 
patentee receives every consideration and fair treatment from the jadges, 
who have a tendency to place a wide interpretation on a specification 
where the invention is one of public§utility. 

By slow degrees and at long intervals, though not quite in keeping with 
the rapid advance the industry has warranted, tho B.O.T. regulations 
have from time to time been amended, and again we have further pro- 
posed extensions and amendments in the Electric Lighting Acts, which 
go part of the way towards bringing them up-to-date. It is satisfactory 
to know that the Institution of Electric Engineers (by its provision of 
half-a-dozen committees) has from time to time brought under its con- 
sideration all the various [деер arising out of any alterations proposed 
by the Board of Trade which may affect the engineering profession, as 
well as any new regulations issued by the Home Office, besides making it 
their business to watch and safeguard the interests of the profession 
generally. 

The past year has been chiefly interesting by reason of a few municipal 
telephone undertakings getting under way,and whether such undertakings, 
and others likely to follow, will prove the great success which has been fore. 
shadowed remains to be seen. Personally, I see no reason why they 
should not ultimately prove a success; of one thing there is evidence 
already—viz., that the competition has bad the effect of obtaining 
some valuable concessions, and a better service for the public than 
might otherwise have been enforced for some t.me to com», from the 
company holding what may be termed the monopoly, I venture 
to think that the telephone department of the Post Office is the proper 
authority to control the whole of public telephone work in the country, 
and until this has been done I fail to see how we can ever attain to that 
high state of efficiency in telephonic matters which is so desirable. Of 
course the Government do not wish to, nor would they be justified in, 
paying a fancy price for the purchase of the National Telephone Co. As 
the State was not wise enough to take over the working and full control 
of the telephone exchanges of this oua! in 1880, and having in view 
the fact that this work has been ied out by private capital, and 
admitting that such capital has been fairly remunerative, it is still fair to 
remember that the National Telephone Co. has borne the heat and 
burden of the day, and is entitled to a fair and reasonable recompense 
for having inaugurated ae developed aay 5 An 
argument common to certain sections e press against 
the absolute State control of the telephone is the alleged danger of 
the Post Office being compelled to pay a price far beyond the actual 
value of the undertaking, and fears have been expressed that an 
" exhorbitant price,” as it is assumed was paid by the State in 1869, 
may be repeated. Anyone conversant with the telegraphs prior to tho 
transfer in 1369, when at least four telegraph companies were at work, 
will deny that an ‘‘exhorbitant price was paid for the various under. 
takings then existing ; on the contrary, my opinion is, and always 
has been, that the price was a fair one, and as we judge of the value of 
an undertaking by the ultimate results obtained from it, we need only 
take into account that the result of the so-called “ bad bargain’ in соп. 
nection with the purchase of the telegraphs, has been a national benefit 
of such magnitude that the mere pounds, shillings and pence part of the 
undertaking becomes insignificant, especially when we remember that we 
possess the finest system of telegraphy in the world. 

This branch of the profession when I joined the Institution was prac- 
tically the profession, and was divided into two departments—that of 
the telegraph engineer and that of the electrician. The former was 
understood to embrace the erection of telegraph lines and general outside 
construction, including—in a measure—submarine work, while the elec- 
trician was responsible for the instruments, the testing of lines and 
localisation of faults, the latter more often than otherwise being accom- 
plished by walking the line." The most notable commercial feature 
in this department during the past year may be taken to be the 
underground connection of London with the North, which has been 
on the carpet and under discussion for the last 15 yeare, and which 
may now be considered an accomplished fact. In the early days 


we considered we were doing well, if with a well-adjusied Varley 


Е 


228 


THE ELECTRICIAN, NOVEMBER 25, 1904. 


“ pecker” (relay), we were able to get through 30 words per minute, 
now, the pace of signalling attained is only limited by the amount of 
work to be got through, and by the means at hand, outside the purely 
electrical, of dealing with that work. In submarine telegraphy the com- 
mercial value of a cable, and the rates charged for the transmission of 
messages, both depend upon the speed of working, or the number of 
words per minute which can be traasmitted. By duplexing and auto- 
matic working the speed has been increased ten-fold. Yet the materials 
used and the general construction of the deep-sea cables of to-day are 
practically the same as those in vogue nearly 60 years ago, and the 
„Minutes of Evidence taken before the Submarine Telegraph Committee, 
at the office of the Board of Trade," in 1859, is a striking illustration of 
this fact. It is worthy of note that two of the founders of the Institution 
of Electrical Engineers, both of whom are still with us, notably Lord 
Kelvin and Sir W. H. Preece, gave evidence on that occasion. 

Although each of the branches mentioned above has a large army of 
engineering experts engaged in construction, working and maintenance, 
we do not hear so much of them in the Proceedings of the Institution 
and the technical press, they are there, however, all the same, and their 
work is carried on with so much energy and zeal, that, comparatively, 
each is advancing at an equally rapid rate as the branch of electric light 
and power which I now wish to consider. Why this more recent birth 
somewhat overshadows the older ones, is due to the fact that electric 
light and power apply more to the everyday life of the individual, and 
on the face of it appears to play a more important part in our domestic 
economy. This, to my mind, is more apparent than real, and the older 
departments of the profession, although moving less noisily, are assuredly 
performing an equal share in the nation’s welfare. Another reason is 
probably due to the fact that the various branches of the profession have 
expanded to such an extent, that each one may be considered to have 
become specialised, and so contains its own army of workers. While it 
is naturally an advantage to know something of each branch of the pro- 
fession, it is an absolute necessity that a man must, if he intends getting 
into the first rank, take up and make himself master of the details, both 
theoretically and practically, of one special branch, and this point I can- 
not too strongly urge upon our junior members. Although the general 
trade has been, as already stated, bad, the onward march of the elec- 
tric light and power branch has continued, and the amount of capital 
expended or borrowed on municipal undertakings has not appreciably 
decreased, neither has the public investment in various companies 
diminished abnormally. Over 1,000 miles (single track) of electric tram- 
way have already been opened, and two of the leading railway companies 
have electrified part of their system, and have already made the fact 
generally known by reason of a few deaths, due to contact with the live 
rail of their respective systems. These accidents, although unfortunate 
and deplored by all, will not curtail this branch of engineering; but will 
undoubtedly be the means of the evolution of a method of collecting the 
current which will be more in conformity with the usages of this country 
in protecting the individual against bimself, even though such individual 
may be an unfortunate trespasser on forbidden ground. In the central 
station there is no margin for any very extended increase in the effi- 
ciency of our dynamos, and we are therefore left with the two items, 
fuel and its utilisation, as the only two directions in which reduction in 
generating costs can be effected, and even in these there is not a very 
great margin to work upon in an up-to-date station, with the best 
steam raising, superheating and condensing arrangements. From 
a close practical acquaintace with the various pUwer gas generators 
and the modern gas engine for large powers as we have it to-day, 
I am led to believe that at no distant date a combination of power 
gas generator and gas engine will perform a very important function 
In our generating stations. Mr. Humphrey deserves credit for having 
so ably brought under notice the capabilities of the modern gas engine 
when thus combined. As we all know, to our regret, the steam engine 
and steam-raising plant, as now in use, in even the most modern 
stations, is not by.any means so efficient as one would like, or in other 
words, the amount of beat units obtained at the crank shaft of the steam 
engine as useful work is but а small proportion of the total heat units 
contained in the fuel used for steam raising ; even with the best combina- 
tion of steam plant we do not get more than one-eighth of the original 
heat represented by the fuel. The various losses from flues, radiation, 
condensation, &c., are familiar to the youngest member of our Institution. 
The fact is also well known that the internal combustion engine, either 
as an oil or gas engine, is far less wastefal in this е, But it is only 
during the past few years that gas engines of nearly the power of the 
steam engines at our command have been introduced with any degree of 
confidence. This has not been by reason of inability on the part of the 
gas engine manufacturers to make large engines, but more from the fact 
that the power gas plants had not reached the necessary requirements of 
а large supply with a capital outlay in first cost and efficiency to compete 
with a large steam.raising plant. Mr. J. Emerson Dowson, whose name 
is а household word in connection with power gas, has done much to 
advance this department of the industry, both for electric driving, and 
also for other purposes, in replacing the steam boilera in many branches 
of manufacture. Dr. Ludwig Mond has carried the matter to a further 
degree in enabling the gas engine to take a most leading position ns a 
prime mover, by the introduction of Mond gas. 

A further type of power gas plant, and one which has come to stay, 
and which will play & most important part in the future of gas driving in 
this country, is that known as the suction“ gas producer. From tests 
I have made with such a producer of 250 в.н.р., I have no hesitation in 
concluding that an average over all thermal efficiency of 25 per cent., or 
twice that of a good steam plant, can be obtained. Unlike the pressure 
plant heretofore in use, the suction plant, as its name implies, depends 
upon the suction of the engine for the supply of gas, which supply is 
strictly in unison with the load on the engine. A number of such plants, 


up to 250 B. H. P., are in use in this country, and special plants are being 
installed by the leading gas engine makers and others for supplying large 
powers. On the Continent this system is quite common, and installa- 
tions are already at work of 2,000 н.р. The question of economical power 
gas production being to my mind settled, the next factor is that of the 
engine, and from my own experience and observation I consider that we 
need have no fear in installing large power gas engines for central station 
work. Engines of 1,000 н.р, and 1,500 н.р. are now quite common, espe- 
cially on the Continent and in America, and in this country a confidence is 
being gradually produced which will result in & wider application of 
these larger powers. I have had the installing of two four-cylinder 
300 B. H.P. 250 revs. per min. engines, and I find that running under 
varying loads, and with varying thermal efficiencies of gas, they are 
equal to the best steam engines as to steadiness. I grant that my experi- 
ence so far has been that, if anything, a little more attention is required 
with the gas engine than with the same sized steam engine, the latter 
often being left to take care of itself, but I believe that a large amount of 
this extra attention is due to natural nervousness and fear that something 
may happen, and this will wear off all too soon. In the engine just named 
we have had an igniter fail on one or two occasions, through no fault of the 
engine, which at the time not being fully loaded up continued to run 
without any variation of speed or alteration whatever. Indeed, the dif- 
ference in the sound of the exhaust was the first indication that a couple 
of cylinders were not working. I grant that the relative sizes of the 
steam and gas engine is in favour of the former so far as floor space is 
concerned. The question of speed is alsoin favour of steam so far as the 
size and cost in the dynamo concerned. The relative first cost of the 
two classes of engine is also in favour of steam; at the same time, the 
cost of the power gas plant is less than boilers, &c., and the cost of 
banked-up fires for steam to meet any emergency (which is no incon- 
siderable item in the generating costs of a large station) does not exist. 
With a supply of gas at hand we have no difficulty in starting up and 
getting current on to the switchboard in slightly under a minute. For 
small stations, say to meet there quirements up to 15,000 inhabitants, a 
gas-driven plant will, to my mind, prove to be a most successful com- 
bination in the very near future. I even venture to think that we may 
see our competitor, the municipal gas engineer, supply us with the neces- 
sary power gas as our fuel in some instances at no very distant date. 
We have rendered inestimable value to the public at large, and to the gas 
engineer in particular, by our healthy competition in lighting, by stirring 
up the gas industry to increased efficiency in gas mantles, and in а multi- 
tude of other directions, and 1 see no reason why, where circumstances 
are favourable, we should not, with that brotherly love which is supposed 
to exist among various branches of the engineering fraternity, let one 
department of a municipal undertaking help the other, in the manner 
indicated. 

There has been a marked increase in the number of combined 
destructor and electricity works which have been put down of late, 
and all indications go to prove that the number of such works 
will increase even more rapidly in the near future; this even in 
view of the fact that some of the power companies are canvassing most 
of the small towns. This increase in combined stations may arise from 
the fact that those towns which have obtained provisional orders and have 
not yet put them into force, are being pressed by the Board of Trade to 
do so, or they run the risk of losing their powers, which they are loth t5 
do, and further the establishment of a refuse destructor in many places 
has become an absolute necessity on sanitary grounds alone, as it is 
practically the only means of disposing of the ever increasing refuse of our 
towns. Some use must be made of the steam generated, and the produc. 
tion of electricity seems to be the most natural available. As there is 
now no difficulty in getting an output of 45kw. per ton of refuse of even 
only a fair average quality, it is evident that the return is worthy of con- 
sideration as representing a certain monetary value which would other. 
wise be expended in coal, and by this means helps a municipality along 
with its electricity undertaking, and also enables it to get rid of the 
refuse, Asa rule, the destructor comes under the control of the sanitary 
committee, and is installed to meet its requirements, while the electrical 
department is controlled by the electricity committee. Although these two 
committees are often quite distinct, as to their personnel, the joint 
result financially affects the whole body of ratepayers as if the whole 
were under one committee. This, no doubt, is the reason why there is 
no recognised system of dealing with the accounts of the two departments 
when thus combined, as it is regarded as being all the same in the long 
run.” One thing is certain, that by combining the two departments the 
municipality obtains the best possible arrangement for efficiently dis- 
posing of its refuse, and any electricity obtained is an asset which would 
otherwise be lost unless some means were found for utilising the 
steam, as, for instance, in sewage pumping, stone breaking, clinker 
crushing, &е. | 

Attempts have been made from time to time, even as far back as what 
may be called the telegraph days of the Institution’s history, to form a York- 
shire Provincial Centre, working in harmony with the parent Institution 
in London. I was associated with one of these early attempts, but 
it was reserved for our honorary secretary, Mr. G. R. Blackburn, to secure 
the honour which must be attached to his name of having, by his energy 
and zeal, succeeded in bringing about a consummation so devoutly to be 
wished; I desire to place on record my appreciation of the successful 
labours of Mr. Blackburn, and in doing so I am sure that I am but voic- 
ing the feelings of at least every Yorkshire member of the Institution. As 
to our location in Leeds, it goes without saying that there is no other city 
in the county so well adapted for our purpose, nor do I know of an Insti- 
tution so well adapted to our needs as the Leeds University, under the 
shelter of whose roof by the courtesy of its governors and through the 
assistance of Mr. Parr, one of our local council, we are able to hold our 


| meetings. 
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PHYSICAL SOCIETY. 


At a meeting of the Physical Society held November 11, 1904, 
Dr. R. T. Glazebrook, F. R. S., President, in the chair, a Paper on the 


"Investigations of the Variations of Magnetic Hysteresis 
with Frequency,” 
by Prof. Т. К. LyLR, was read by Prof. Tronton. 

The experiments were made on two rings of laminated annealed 
iron, in one of which the radial breadth of the iron was consider- 
able relative to its mean radius. These rings were magnetised by 
alternating currents of different strengths and periods: both the 
magnetising-current wave and the magnetic-flux wave were quanti- 
tatively determined by a wave-tracer (described by the author in 
the Phil. Mag., November, 1903), and the wave-forms so obtained 
subjected to harmonio analysis. The experiments were divided into 
series, in which the period and wave-form of the magnetising cur- 
rent were kept as nearly constant as possible throughout any one 
series, while its strength was varied. The analytic expressions for 
the associated current and flux waves for a few series are given in 
tabular form. From the analytic expressions for each pair of 
associated waves it was found that when the magnetising current 
was a irr sinusoidal the total iron loss (I) was, within 
certain limits of the induction, given by a formula, I= (а + bn) Bl, 
where n із the number of periods per second, B the effective 
induction," and а and b are constants. When from the total iron 
loss per c.c. per cycle the sum of the statical hysteresis and the 
value that theory assigns to eddy-current loss was subtracted, a 
considerable quantity remained, which increased both when the 
frequency and the flux-density increased. This quantity, called by 
Fleming the kinetic hysteresis, has been obtained for each experi- 
ment. An interesting case of transformation and what is called 
reflection of energy is drawn attention to and discussed. If the 
E.M.F. impressed on the magnetising circuit on the iron ring be 
sinusoidal, tbe flux-wave produced contains third, fifth, ко 
monics. These higher flux harmonics induce currents in the 
magnetising circuit which are dissipated as heat in it. Thus we 
have a transformation of electrical energy due to alternating currents 
of frequency, п, to energy of currents whose frequencies are 8n, бп, 
&c., which is reflected back into the magnetising circuit. This the 
author believes is a hitherto unnoticed source of transformer loss. 

Dr. J. A. FLEMING said the Paper appeared to contain many points 
of interest. The result given by the author that the total iron Tousen 
varied as the 1:57 power of the induction density agreed with practice. 
There was, however, no hard and fast law for the calculation of the iron 
losses, but the number 1:6 was useful as a guide. In many cases the loss 
varied according to an exponent considerably less than 1:6. He pointed 
out that this exponent was practically the same for all magnetic metals, 
and said it would be interesting to know if the law would be true in the 
case of a Ewing model of a magnet. The Paper clearly showed that 
transformer losses should be determined by measuring the watts. The 
experimental determination of the statical hysteresis was not of practical 
importance; what was wanted was the real loss which varied with the 
frequency. What is required is an expression to allow us to calculate 
the loss at any induction and frequency from the known loss at any 
particular induction and frequency. 

Mr. A. CAMPBELL drew attention to the work of an earlier investi- 
gator on the same subject. Max Wien, in a Paper on “ Magnetisation 
by Alternating Currents” (Wied. Ann. (18), August, 1898:, gives results of 
an investigation on the change in flux-density and hysteresis loss due to 
variation in frequency of the magne'ising alternating current. His chief 
method of measurement was based on Maxwell's method of comparing 
two self-inductances, One of the inductive coils so compared was the 
winding of the iron ring under test, the source of voltage being alter- 
nating (128 to 520 c. per second), and the indicating instrument a tuned 
optical telephone or vibration galvanometer. The bridge measurements 
‘starting with direct current) gave the “ effective" resistance and self- 
inductance of the ring winding, and from these (with the dimensions, &c.) 
were deduced the values of B and the hysteresis loss due to the funda- 
mental component of the alternating flux, allowance for eddy-currents 
having been made. A number of conclusions are drawn from the results; 
amongst others that increase of frequency decreases B for а given value 
of Н, and increases the hysteresis loss for a given value of B. This 
appears to indicate that with quickly alternating fields B lags behind Н. 
It is interesting to notice that for one of the rings tested the kinetic 
hysteresis ” found for п = 128 is of somewhat the same order of magnitude 
as that given by the rings of Prof. Lyle at lower frequencies. 

Dr. D. K. MORRIS, in & communication which was read by the 
Secretary, said that much experimental work on this sabject had been 
lately carried out (chiefly by Mr. К. P. Hulse, B.Sc., now with the 
British Westinghouse Co.) in his (Dr. Morris’) laboratory, and it had 
always appeared that with good transformer iron the increase of hysteresis 
with frequency was less than that found by Prof. Lyle. These experi- 
ments were made with ring magnets built up of stampings properly insu. 
lated from one another and having a small difference only between 
internal and external radius. But another method of experimenting was 
the following: If the no-load loss of a transformer were measured at 
different frequencies, the voltage being so adjusted as to give constant 
_ flux density, then by dividing each measurement by the frequency and 


lotting the quotients against the frequency, a straight line was obtained 
rom whose inclination the eddy-current constant could be obtained on 
the assumption that hysteresis did not vary with the frequency. Prof. 
Lyle quoted 22/6 = 1:645 this constant. Different methods of arriving 
at it as variously given showed that it certainly came between 1:2 and 20. 
Measurements on transformers by the above method gave figures between 
4 to 5 as far as his experience went. This meant that that portion of the 
loss which did not simply increase proportionately with the frequency 
was rather more than double that which was ordinarily explained by eddy 
currents. Such measurements had been made for a maximum flux 
density ranging between B =: 2,500 and 5,000 lines per square centimeter, 
and Prof. Lyle's results were very closely in agreement with this, Excess 
eddy-current loss had, however, usually bean attributed to current flowing 
across from plate to plate. Such currents certainly did not occur in Prof. 
Lyle’s experiments, Sometimes the discrepancy between observed and 
calculated eddy currents was due in part to the existence of higher har- 
monics in the flux-wave for which the relatively large allowance had not 
been made. But if it was not due to either of these causes it certainly 
would seem to indicate kinetio hysteresis.” Prof. Lyle asserted that 
“И the E. M. F. wave impressed on the magnetising winding is sinusoidal, 
the flux-wave will contain third harmonics, &c.” It was quite true that 
the magnetising current contained such harmonios, but unless the resist- 
ance of the magnetising winding were exceptionally high, these harmonics 
would surely not appear appreciably either in the k voltage or the 
corresponding flux. The practical significance of the '' reflected energy 
was therefore very slight. 
Mr. T. H. BLAKESLEY said that 10 or 12 years ago he read a paper 
before the Society describing experiments which pointed to the existence 
of kinetic hysteresis. The present Paper substantiated what he said then. 


À Paper 


“On the Practical Determination of the Mean Spherical 
Candle-Power of Incandescent and Arc Lamps," 
by Mr. G. В. Dyke was read by the author. 

Mr. Dyke points out the need of an improved method of expres- 
sing the efficiency of glow-lamps, and adopts the suggestion of Dr. 
Fleming of expressing the whole flux of light in lumens per watt. 
The expression of the efficiency in this manner involves the deter- 
mination of the mean 5 candle- power (M. S C. P.), and the 
Paper describes a method of doing this. The objects of the Paper 
are (1) to obtain curves showing the variations of candle-power of 
glow-lamps in a horizontal plane, (2) to obtain reduction factors by 
which the mean horizontal candle-power (M.H.C.P.) may be calcu- 
lated from the maximum horizontal candle-power (C.P.), and (8) 
to obtain reduction factors for deducing the M.S.C.P. from the 
M.H.C.P. and from the C.P. 

A self contained motor-driven lamp-holder is described which 
rotates the lamp about a vertical axis at from 230 to 800 revs. per 
min. The M.H.C.P. was determined by spinning the lamps, and by 
taking C.P.S. in different azimuths by a step-to-step method. The 
results agreed within the limits of experimental error, thus showing 
that the filaments were not sensibly distorted during rotation. 

An integrating photometer was used to determine the ratio 
(M. S. C. P.), M. H. C P.). The instrument is of the type suggested 
by Mr. C. P. Matthews, and consists of several pairs of mirrors 
laced around the circumference of a semi-circle, and so arranged 
that light emitted from a source placed at the centre of the system 
is incident upon the photometer screen, also situate at the centre, 
at the same angle with the vertical as it made on emission from the 
source. It is shown how the ratio (M.S.C.P.)' (M. H. C. P.) can be 
determined by observing one distance after obtaining a photo- 
metric balance. The effects of any departure from Lambert's 
cosine law, and of varying reflection coefficients of the mirrors were 
investigated and allowed for. It was also found impossible to 
reduce the size of the apparatus by interposing ground-glass screens 
because of the varying absorption of ground glass for light of different 
colours. Nine types of glow lamp were experimented upon, and the 
high peaks and depressions on the curves of horizontal intensity 
were ascribed respectively to a mirror action of the bulb and 
to portions of the filaments obstructing the light from other por- 
tions. Values of the ratios (M.H.C.P.)/(C.P.), (M.S.C.P.)/(C.P.), 
and (M.S.C.P.)/(M.H.C.P.), have been obtained, and for lamps of the 
same type of filament it is found that the ratio (M.S.C.P.)/(M.H.C.P.) 
is ЫШКАШ, constant. The author therefore suggests the deter- 
mination of the M.H.C.P. by means of a rotator, and then, with the 
aid of a reduction factor, determined once and for all for a particular 
type of filament by an integrating photometer, the deduction of the 
M.S.C.P. Preliminary experiments upon arc lamps seem to show 
that a similar method may be adopted for the determination of their 
М.5.С.Р. 

Dr. J. A. FLEMING congratulated the author and referred to the 
peculiar difficulties under which the research had been conducted at 
University College. Two features of the integrating photometer used 
were the possibility of compensating departures from the cosine law by 
the setting of the mirrors and the determination of the M. S. C. P. from one 
reading. It was now as easy to obtain a value for the M.S.C.P. as to 


* That figure namely, which when multiplied by the (thickness of 


stamping)? x (induction density" x (frequency)? and divided by the specific 
resistance of the stampings will give the eddy-current loss. . 
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obtain a useless measure of the horizontal intensity in any particular 
direction. The variation in the reflecting powers of the mirrors due to 
dust and dirt could also be eliminated. 

Mr. PATTERSON gave an account of similar experiments which were 
being carried out at the National Physical Laboratory. Referring to the 
fact that the author had taken for his zero position in determining the 
ordinary C.P. of a lamp, that in which the mean plane of the filament 
was at right angles to the axis of the photometric bench, he pointed out 
that this position was uneatisfactory because of the prevalence of streaks 
and shadows on the screen. The М.Н.С.Р., and not the C.P. in any 
particular direction, was the only unit now in use. The results of the 
author were in close agreement with those obtained at the National 
Physical Laboratory. | 

Mr. W. DUDDELL pointed out that if the peaks in the curves of 
horizontal intensity were due to reflection from the bulb, one would 
expect that their position would vary with the distance between the lamp 
end screen. He asked the author if he had noticed any such variation. 
The integrating photometer described in the Paper was very cumbersome, 
and he would like to know in what respects it was superior to Blondel's 
lumenmeter. 

Dr. C. CHREE remarked that it would be interesting mathematically 
to express the illumination in a series of spherical harmonica. 

The CHAIRMAN expressed his interest in the fact that some of the 
results of the author had been confirmed by Mr. Patterson at the National 
Physical Laboratory. He had recently been in America, and found that 
the integrating photometer was in use for measurements upon arc lamps 
but that incandescent lamps were measured with a rotator, no particular 
regard being paid to the M.S.C.P. With regard to the observations of 
Dr. Chree, he said that Mr. Patterson could give him sufficient data to 
carry out the calculations. 

The AUTHOR, in reply to Mr. Duddell, said that although he had not 
varied the distance between the lamp and the screen, he had taken photo- 
graphs of the '* blaze" of the lamp at different distances, and found that 
it was always the same. 

Exhibition of apparatus by Mr. R. W. PAUL. 

The construction of highly sensitive pivoted electrical instruments 
has been rendered difficult by the fact that delicate pivots will not 
admit of transporting without injury. A number of galvanometers 


were shown in which the design was based upon the use of a moving | 


coil, supported on one pivot in a powerful and uniform magnetic 
field, and controlled by a spring. The adoption of one, in place of 
the usual two pivots, renders it feasible to raise the coil when the 
instrument is out of use, and thus secure the pivot from risk of 
injury. By taking advantage of this, and the incidental reduction 
of pivot friction, a practical instrument has been made approaching 
in sensibility to that of a reflecting galvanometer. Some of the 
instruments exhibited gave a full scale-reading of 100 divisions for 
2 millivolts or for 60 micro amperes. Combined with shunts and 
resistances, other forms gave direct reading insulation measure- 
ments to 2,500 megohms, pressures to 500 volts, and currents to 
25 milli-amperes in the one apparatus. Demonstrations were given 
of the suitability of the galvanometers for pyrometer use. The 
galvanometers are so designed that accurate levelling is unnecessary. 
A‘simple non-reflecting suspended - coil galvanometer for the student's 
use, with a sensibility of one division per micro-ampere, was exhibited. 

A new design of lantern, adapted for science Tectures, and for use 
with three Nernst filaments arranged closely together, was shown 
in action. It is capable of being instantly changed from horizontal 
to vertical projection, can be fitted with reversing prism, and has 
a wide adjustment for focussing. Another exhibit, was an Ayrton- 
Mather reflecting electrostatic voltmeter with a magnetic damping 
device. The instrument shown had a sensibility of 500mm. at 
lm. for 80 volts. but similar instruments are made to give this 
deflection with pressures as low as 8 volts, 


STARTING AND REGULATING RESISTANCES. 


MM. Lindenstruth and O. Forster recently communicated to 
L'Eclairage Electrique an interesting article on some modern types 


ОЁ 


Fig, 1. 


of cheap and compactly-built metal resistances for starting and 
regulating purposes. The following is the gist of their communi- 
cation: For resistances which are required to absorb but small 
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energies, the old and universally adopted design of resistances in 
the shape of spirals of resistance wire, suitably assembled, leaves 
little to be desired. If, however, this is not the case, then there 
is a danger of the coils coming into contact with each other. To 
avoid this, the resistance spirals are often stiffened by a rod of slate 
or а tube of asbestos placed inside the coil. 


|| ШИШ 
Fio. 2. 


It may be stated as a general rule that rheostats for continuous 
service ought to be designed with a view to a most perfect ventila- 
tion, while rheostats for intermittent service are best designed with 

a metal cover, which quickly absorbs the heat given off by the resis- 
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‘Iron “Porcelain. 
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tances and then slowly dissipates this heat. If this is properly done, 
the resistances are saved from undue deformation by heat. 

Fig. 2 represents a very compact pattern of resistance for con- 
tinuous service, suitable for small currents. The resistance wire 
passes spirally from one of the 
grooved porcelain pieces 0 b’ to 
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Fio. 5. 


the other, these two porcelain parts being held apart by a plate, a, of 
iron, slate or asbestos. A plate of iron is to be preferred, not only 
because it is stronger than the other materials mentioned, but 
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principally because it conducts away tho heat so much more rapidly. 
Tron plates are also used in the design shown in Fig. 3, which 
represents a pattern made by Messrs. Voigt & Haeffner. Fig. 1 
shows another type of resistance, in which the actual resistances 
are usually cast. For heavy currents the type shown in Figs. 5, 6 
and 8 is to be preferred. As shown by the diagrammatical sketch, 


Fig. 5, the resistance takes the form of metal strips, b, which are | firmly 


clamped at their upper ends to a series of „ a. The 
strips are mounted in zig-zag and are kept in a stretched position by 
the arrangement indicated in Fig. 8. A resistance, designed upon 
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these lines, has been used, for instance, for reguiating the specd of 
a three-phase 1,500 H. p. 6,000-volt motor. The speed limits are 
195 and 150 revs. per min., and the regulation is obtained by 
inserting resistance in the stator circuit. 


Turning now to the design of resistances for intermittent use, 
Fig. 4 represents a type of this kind made by Messrs. Voigt & 
Haeffner. The outer tube is of iron, about 85mm. to 40mm. (1:4in. 
to 1:57in.) in diameter and lined with asbestos 2mm. (0°08in) thick. 
The resistance coil is introduced while still wound on the mandril, 
but when the latter is withdrawn the coil expands and presses 

inst the asbestos lining. Subsequently the tube is also 


filled with a suitable cement. Another form of resistance, often 


used for tramway work, consists of a spiral of а long flat resistance 
strip, wound like the spring of & clock, asbestos or mica being 


wound together with the metal strip, so as to separate electrically 


the individual turns. Several resistances constructed in this way 


may be connected up as shown in Fig.9. A similar, but more open, 
construction is indicated in Fig. 7. 


CORRESPONDENCE. 


[m 


THE TESTING OF TRANSFORMER IRON. 
TO THE EDITOR OF THE ELECTRICIAN. 


StR: I take the liberty of calling your attention to & 
point in Mr. L. W. Wild's article on “The Testing of 
Transformer Iron” (The Electrician, November 11th, pp. 125, 
128) which may easily occasion misunderstanding of the 
method if not pointed out. For carrying out measurements, 
Mr. Wild indicates a wattmeter arrangement which may be 
practical in many cases, because it allows the secondary wind- 
ings of the transformer to be varied so as to obtain the best 
conditions for the wattmeter in all cases. 

According to the way in which Mr. Wild expresses himself, 
it would seem that the author is under the mistaken impres- 
sion that by his method the copper losses in the magnetising coil 
may be entirely neglected. Mr. Wild, indeed, says in his article 
that by his arrangement the СЗГ loss in the primary winding is 
eliminated from the wattmeter reading. Anyone would infer 
from this sentence, as is also done in the editorial note on 
p. 125 of the same issue, that the primary winding of the 
transformer ts meant, but, of course, it ought to be the primary 
winding of the wattmeter.—Yours, &c., 

Stockholm, Nov. 16. ALFRED EKSTROM. 

[Mr. Ekström seems to us to have missed the whole point of 
Mr. Wild's method. The C*R losses in the magnetising coil 
have no effect on the wattmeter reading. ‘This will be easiest 
understood by the following case. Supposing a test is being 


made at a particular B and ~ ; and that when the wattmeter 
reading is obtained, another magnetising coil be substituted 
having exactly the same sized wire and turns, but of say German 
silver instead of copper. In order to get the same voltmeter 
reading (i. e., the same B) the E. M. I. supplied to the magnc- 
tising coil must be increased until the magnetising current 
reaches its former value. The same current as before will then 
be passing through the series coil of the wattmeter; and the 
same current as before will be passing through the shunt coil 
(for the E. M. F. acting on it will be the same) ; and the phase 
relation between these two will be the same, since this depends 
only on the difference of phase between the magnetisation and 
the magnetising current; so the wattmeter reading will 
be the same also; but the C?R will be many times greater. 
Of course the phase relation between the magnetising current 
and its E. M. F. will be altered, but the wattmeter has no 
cognizance of this. —Ep. Z.] 


PARALLELING VOLTMETERS, 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: We notice recently a description in your paper of a 
station voltmeter in which an attempt is зА to realise the 
undoubted advantages which follow from the use of instru- 
ments quite close together and having identical scales for 
paralleling and similar purposes. It appears to be claimed 
that this idea is novel, but we would draw your attention to 
the duplex voltmeter which we have been making for some 
years, in which the advantages of this system, we think, are 
even more fully realised, 
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In our pattern the two movements are mounted on either 
side of a central framework, and one case only is used. These 
two movements are electrically entirely independent, but are 
placed in such a position that the two pointers work over the 
same scale. In this manner the tips of the pointers come 
within a fraction of an inch of one another at the moment 
when the voltage applied to each instrument is the same, and 


any difference in voltage, even of a fraction of a volt, is obvious, 
even at great distances. In the instrument illustrated the 
scales are vertical; but, of course, the instrument can be 
arranged to be placed in a horizontal position if required.— 
Yours, &c., EVERSHED & VIGNOLES (LTD.), 
London, W., Nov. 23. E. B. Vignoles, Managing Director. 


MR. SIEMENS' PRESIDENTIAL ADDRESS. 
TO THK EDITOR OF THE ELECTRICIAN. 


Sim: Mr. Byng’s letter of the 16th inst. is interesting. If 
it were less academic and more precise it might even be valu- 
able. Confining one's attention solely to the electrical indus- 
tries, can Mr. Byng give the volume of the respective internal 
electrical markets of Great Britain, Germany and the United 
States! How many millions’ worth of electrical machinery 
imported from abroad has found its way into our central 
stations, and how does this amount compare with the value 
which our own manufacturers have supplied? By what margin 
have these orders been lost? If Mr. Byng will leave gene- 
ralities, and obtain the compilation of such figures as those I 
have indicated, he will render a great service to the general 
community, but possibly a disservice to the cause he has so 
strongly at heart.—Yours, &c., | TURRIS. 

London, W.C., Nov. 19. 


THE ELECTRO-HARMONIC MEETING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: With reference to the letter from Mr. А. H. Allen 
which appeared in your issue of the 18th inst., I beg to inform 
you that at a meeting of the executive committee of the 
Electro-Harmonic Society, held on the 16th inst., it was 
resolved : “ That chairs may only be reserved up to 10 minutes 
to eight o'clock, after which time any vacant chair may be 
occupied."—Yours, &c., W. E. LANE, Hon. Sec. 

London, Nov. 23. 


LEGAL INTELLIGENCE. 


British Accumulator Co. and Others v. Kramer. 


On Tuesday Mr. Justice Kekewich heard an action brought by the 
British Accumulator Co. (Ltd.) and the Allgemeine Aocumulatorenwerke 
A.G. against Arnold Kramer. There was also a counterclaim by Mr. 
Kramer against plaintiffs, 

Mr. LAWRENCE, К.С., for plaintiffs, said this was an action against 
& former manager of the plaintiff companies arising out of acts done by 
him since the determination of his agreement for employment in December 
last year. Mr. Kramer had since purported to act in the name of his 
principals and refused to give up possession of the office and papers. One 
of the questions was whether plaintiffs were entitled to an injunction to 
restrain defendant from using the name of his principals and from 
opening letters whieh came to plaintiffs and for an account of moneys 


which he had received during the period of his managership. The 
counterclaim was brought for wrongful dismissal. Plaintiffs submitted 
that defendant determined his employment, or, at all events, it was 
determined by mutual consent. If it were held that plaintiffs did 
dismiss him, they then pleaded that they were justified in doing so. 
Plaintiffs' contention was that defendant, having been employed under 
an agreement, had tried to exact better terms after he had estab- 
lished himself in England, and used as a leverage the fact that he was 
not going to devote himself to the affairs of the company unless his salary 
was raised and he was given more extended powers under agreement. The 
Allgemeine Accumulatorenwerke carried on business at Vienna, and it 
was considered advisable to establish a branch or agency in England. In 
November, 1903, the agency was formed into an English limited company. 
The terms of defendant's employment were written out and signed in 
German, and the document was dated Oct. 3, 1902. In it defendant 
undertook the management of the establishment the company wished to 
open in London. Не was to keep on the agency of the Rheydt Electrical 

orks, but he was not take over any other agency or obligation. He 
received an annual salary of K.6,000 monthly, and, further, 10 per cent. 
of the net profit of the London business, and he was to obtain the com- 
pany’s directions with regard to the London work, and to adhere to them. 
The business expenses of the London office were to be kept as moderate 
as possible, and as regards larger amounts defendant was to ask for the 
company’s consent before incurring. It was understood that the London 
agency would get the accumulator plates exclusively from the works at 
Raab, who would charge the London business only the wages and general 
expenses, and no profit, so that the accumulator plates should be as cheap 
as possible for the London agency. The agreement could not be cancelled 
by either party for 18 months, and after that by six months’ notice. 
Immediately on the signing of the agreement Mr. Kramer came to London 
and took offices for the purpose of the agency. A large number of letters 
which passed between the directors of the Vienna Co, and defendant 
were read, and counsel submitted that plaintiffs had from the first pointed 
out to defendant that his agreement contained no stipulation that he 
would be appointed managing director of the British Accumulator Co. 
On June 13, 1903, defendant wrote to the Vienna Co. stating that he 
could not undertake the extensive and difficult work in London for 
£250, and he wanted £600 to £700. In another letter he stated that he 
was ready to fill the post of secretary as well as managing director of the 
British Co., and stated that unless the salary he stipulated for was given, 
he should have to consider plaintiffs’ agency as a secondary matter. On 
July 24 plaintiffs wrote that they had no intention of altering their rela- 
tions with the defendant or of making the conditions more favourable to 
him. There were (continued Mr. Lawrence) heavy contracts running with 
certain corporations in England, and that they would not pay plaintiffs 
anything for the supply of accumulators till defendant assigned the con- 
tract to plaintiffs. In particular, Radcliffe Council woald not pay plaintiffs 
& penny till the contract was so assigned. 

Mr. STEWART SMITH, K.C., for defendant, said he had told Radcliffe 
Council that they may pay to the British Accumulator Co. 

Mr. LAWRENCE: On Dec. 21, 1903, defendant wrote to the Vienna 
CO.: In consequence of the formation of the British Accumulator Co. 
(Ltd.) behind my back, without my knowledge and consent, and as I 
must decline to put myself under the orders of somebody else in Lon- 
don . . . Iam compelled to inform you that I consider our agreement 
of Oct. 3 terminated." He claimed £500 damages, as set out in the 
letter. On the 22nd of the same month the Vienna Co. wrote determinin 
the agreement. The two letters crossed. Defendant refused to han 
over the books of the office, and proceeded to trade as the British Accu- 
mulator Co. In January last proceedings were taken, and defendants 
gave an undertaking until the trial of the action or further order not to 
carry on or purport to carry on business under the style or title of the 
British Accumulator Co. or in any way to make use of that name for his 
business, and to forward unopened any letters addressed to the British 
Accumulator Co. to the manager or secretary of that company. Plaintiffs 
then got possession of the office and letters, and they now asked that the 
undertaking should be made perpetual or an injunction granted. In 
regard to the counterclaim, plaintiffs contended that there was a balance 
due to them, and plaintiffs also asked a substantial sum for the trouble 
they had been put to in removing defendant from their London office. 

Mr. STEWART SMITH said his defence was that Mr. Kramer was 
engaged as manager by the Vienna Co., and that he acted for that com- 
pany as manager until Mr. von Gerson came over with power of attorney 
and endeavoured to supersede him. Mr. von Gerson told defendant that 
no act was to be done and no letter was to be written which had not his 
sanction or signature. Matters became so acute that Mr. Kramer wrote 
pointing out that there had been a breach of contract by the Vienna Co., 
and that he could not transfer his services to a company which had then 
only seven shares taken up. Mr. Kramer was entitled to remain in the 
London offices because they had been taken in his name, and he was 
responsible for the rent. On receiving proper indemnity he was willing 
to give up the office and the papers. Mr. Von Gerson, during Mr. Kramer's 
absence, had attempted to get into the office to remove the furniture, and 
the landlord said he would not allow it until the rent was paid. 
matters remained till Jan. 22, when an agreement was come to, and Mr. 
Kramer gave up possession of the offices, «c. He denied that he had 
been carrying on business as the British Accumulator Co., or that letters 
addressed to that company had been opened by him since January. He 
contended that Mr. Kramer was never the servant of the English Co. 
under the contract made in Vienna. He was not bound to serve that 
company unless a new contract had been entered into. 

Mr. F. VON GERSON gave evidence for plaintiffs, and said he had 
been instructed by the Vienna Co. to try to arrange all matters concern- 
ing Mr. Kramer. After the agreement was determined he went to the 
oflice of the British Accumulator Co. to take possession. Не was chief 
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engineer in London of the Railway Carriage Works of Vienna. 
works belonged chiefly to the shareholders of the Accumulator Co. He 
had orders from Vienna to countersign all orders issued by Mr. Kramer, 
as well as correspondence. 
as & limited liability company on the instructions of witness, who was one 
of the directors. Mr. Kramer went abroad in December last, but did not 
ask permission to do so. 


Evidence was then given by a customer and by the lady typewriter 


employed by Mr. Kramer, and this closed the case for the plaintiffs. 
Mr. Stewart Smith submitted, for the defendant, that when Mr. Von 


Gerson was to be entitled to sign every letter and every order and control 
every minute part of the business, it was impossible in practice for Mr. 


Kramer to make the 10 per cent. on the profits. The action was im 
roperly brought for an injunction and damages against the defendant. 
t was not until Dec. 28 that Mr. Kramer received the letter from the 

Vienna Co. dismissing him. On that day he removed the word Limited 

from the door of the office, and between that date and Jan. 1 he sent all 
letters &ddressed to the Dritish Accumulator Co. to plaintiffs' office in 

Parliament.street. The reason some of the letters were opened was 

к he believed them to contain invoices for goods for which he was 
iable. 

his monthly accounts to his principals. On Jan. 4 the name of the British 

Accumulator Co. was entirely removed from the door of the office. There 

was no evidence that defendant had attempted to trade under the name 
of the British Accumulator Co. After the undertaking given by defen- 
dant, the proceedings on the part of the plaintiffs were entirely unwar- 
ranted. Mr. Kramer had due to him a large balance from plaintiffs. 

The letter written by Mr. Kramer to the Vienna Co. in December was 

not in effect a resignation of his position, but a protest against the 

treatment he had experienced. Even sapposing the Vienna Со, had a 

right to transfer its business to the company it created, it could not 
transfer the services of Mr. Kramer to that new legal entity without 

Mr. Kramer's consent. 

In giving judgment, His LORDSHIP thought, on the proper construc- 
tion of the agreement, Mr. Kramer was to have no voice in the decision 
of whether the London establishment was to be an individual, com- 
mercial or share company. There was no doubt from the correspondence 
that the Vienna Co. thought Mr. Kramer would continue as manager of 
the new limited company at the same salary as formerly. He did so at 
first, but later disputes arose between himself and the Vienna Co. as to 
his position. His Lordship could not say that Mr. Kramer had been 
wrongfully dismissed, having r d to the letter he wrote on 
Dec. 21 stating that he considered his agreement at an end. With 
regard to opening letters after ceasing by his own act to have any 
connection with the company, Mr. Kramer had gone beyond his rights. 
It would be wrong to grant the company any substantial damages 
for what defendant had done after he oeased to be their servant, but the 
company were nominally entitled to judgmont on the point. So far as 
the account asked for by the counter-claim had relation to damages it 
failed, but defendant was entitled to an account in order that he might 
have reimbursed any moneys that he had paid on behalf of the com. 
pany. Defendant was ordered to make assignments at plaintiffs’ cost of 
any contracts he had entered into and which had not yet been transferred 
to the company. 


Attorney-General (at relation of Weybridge Oouncil) v. Urban 
Electric Supply Co. (Ltd.). 


Defendants applied to Mr. Justice Joyce on Tuesday that the injunction 
granted on Aug. 3 last, might be stayed until the expiration of the present 
session of Parliament or for such other period as might be thought just. 

In this case (reported in our issue of Aug. 5) plaintiffs’ had applied for 
an injunction to restrain defendants from supplying electric current out- 
side their area and also to prevent them breaking up the streets in Wey- 
bridge for distributing electrical energy outside the district. The Attorney- 
General contended that what had been done by defendants in supplying 
Walton Council with energy was a breach of the Weybridge provisional 
order, but defendants maintained that they had a right to give supply to 
Walton as a local authority having power to light its own district. His 
Lordship held that the plaintiffs were entitled to an injunction against 
defendants, but suspended its operation for a certain period. 

: ae LORDSHIP now asked why defendants did not go to the House of 
40ras. - 

Mr. YOUNGER, K.C. (for defendants) said his clients did not want to 
do that. The position was that everything might be put right by an Act 
of Parliament. 

Mr. HUGHES, K.C. (for the Attorney-General) opposed any further 
stay. Defendants were, he urged, breaking the law. 

His LORDSHIP said he would give defendants a further stay till 
Jan. 12 next. 

After some discussion, Mr. HUGHES said plaintiffs could not dispense 
with pleadings. He asked that defendants be limited to supply existing 
customers. 

His LORDSHIP: I cannot do that. 


Why should I inconvenience the 
customers ? 


Acetylene Illuminating Co. (Ltd.) and Others v. United 
Alkali Oo. (Ltd.). 


Yesterday, in the House of Lords (before the Lord Chancellor and Lords 
Davey and Robertson) the Acetylene Illuminating Co. (Ltd.) and the Will- 
son Laboratory Co. appealed against a judgment entered for the United 
Alkali Co. (Ltd.) by the Court of Appeal, who thus affirmed a decision of 
Mr. Justice Buckley. In the action the appellants sought a declaration 
to restrain infringement by the respondents of Letters latent No. 16,705 


These 


The British Accumulator Co. was registered 


The invoices were necessary in order to enable him to make up 


(1894) granted to Thomas Leopold Willson. Mr. Justice Buokley held 
that the respondents had not infri , on the ground that, in his judg- 
ment, the patentee had restricted himself to an arc furnace, whereas the 
respondente had used an incandescent furnace. In the Court of Appeal 
the argument turned on whether the specification (i.) excluded an іпсап. 
descent furnace; (ii.) whether the current was to be sent through the 
material. The patentee indicated that he required to get the intense heat 
of an electric arc, but did not say that the heat was to be obtained in an 
electric arc furnace. 

In the Court of Appeal the appellants submitted that the construction 
placed upon the specification by Mr. Justice Buckley was erroneous in 
that he failed rightly to appreciate the evidence as to the method of 
manufacture adopted by the respondents. They said that the invention 
described and claimed in the specification was not the application for any 
particular furnace, whether an are or otherwise, to the production of 
calcium carbide, nor had the patentee restricted himself to any partioular 
furnace. Further, they said the рош had not used an incan- 
descent furnace as understood at the date of the Letters Patent, for only 
one such was then known—namely, Cowles furnace, and this the 
ic eae on their own evidence had not used. 

he Court of Appeal, which consisted of Lords Justices Vaughan 
Williams, Stirling and Cozens-Hardy, held, inter alia, that the patent was 
invalid for want of subject matter and on the ground of anticipation. 
Hence the present appeal of the a pilani, 

Mr. Fletcher Moulton, K.C., and . Arthur Colefax appeared for the 
appellants; Mr. Cripps, K C., Lord Robert Cecil, K.C., and Mr. Walter 
for the respondents. 

Mr. Fletcher Moulton had not concluded his argument when the hear- 
ing was adjourned. 


| National Electric Construction Co. (Ltd.) v. Poplar (London) 


Council. 
On Tuesday Mr. Justice Kekewich granted an application to postpone 
for a weck the hearing of this case. 


ELECTRIC LIGHTING AND TRACTION NOTICES. 


We give particulars of the additional Parliamentary notices relat- 
ing to electricity supply and traction, which have appeared during 
the week :— 

Provisional Electric Lighting Orders. 

Gravesend (for Northfleet), Stratford-upon-Avon and Tewkesbury Cor- 

rations ; Golborne, Haydock, Hipperholtas and Little Hulton Urban 

istrict Councils, and Barry Rural Distrfct Council’; Metropolitan Electric 
Supply Co, (for Brentford, and Southall-Norwood), Lancashire Electric 
Power Uo. (for Barton-upon-Irwell, and Tot on), Woking Electric 
Supply Co. (for Chertsey, Byfleet, Pyrford, Chobham and Bisley); Mr. 
H. J. Almond and the Sunderland Electric Tramways (Ltd.) (for Hough- 
ton-le-Spring and districts ; to transfer powers granted by Houghton-le- 
Spring and District Electric Lighting Order, 1904, and to amend same) ; 
Mr. E. P. Harvey (for Rushden, Higham Ferrera, Irthlingborough and 


Thrapston). 


Electric Lighting Bills. 

The Metropolitan Electric Supply Co. are promoting a bill t> enable 
them to supply and distribute electrical energy for all purposes within the 
metropolitan boroughs of Weitminster, Marylebone, St. Pancras, Holborn, 
Hampstead, Paddington, Kensington, Hammersmith, Chelsea and Fulham, 
and in the borough of Ealing, the urban districts of Acton, Hanwell, 
Southall-Norwood, Greenford, Uxbridge, Hayes, Chiswick, Brentford, 
Heston and Islewortb, Twickenham, Teddington, Hampton, Hampton 
Wick, Sunbury-on-Thames, Feltham and Staines, and the rural districts 
of Uxbridge and Staines ; to use existing stations and works and mains, and 
to supply energy to Acton District Council, to extend powers of company 
under their 1890 order to the metropolitan borough of Paddington, &c. 

The Metropolitan Elec: ric Supply Co. are also promoting a bill to authorise 
them to enter into an agreement with Acton Council for the supply of 
electrical energy in bulk, &c. | 

The Metropolitan Electric Tramways (Ltd.) seek (inter alia) powers to 
enter into certain agreements with Middlesex County Council and other 
authorities, and with electricity companies for supply of electricity, 
to postpone date of purchase of tramways by local authorities, ke. 

The North Metropolitan Electric Power Supply Co. seek authority to 
extend the areas set out in their Acts of 1900, 1902 and 1903, so as to 
include the metropolitan boroughs of Islington, Stoke Newington and 
Hackney ; to enter into agreements with electrical undertakers as to 
execution of works and transfer of powers, to supply electrical energy to 
Alexandra Palace, to railways, tramways, &c. | 

Ealing Corporation seek authority to supply electricity outside th» 
korough, to make provision, where consumers have separate source of 
supply, to refuse supply in certain cases, to alter date of filing accounts, to 
suspend repayment of capital moneys until completion of works, and to 
extend period of repayment of capital, to authorise supply and letting on 
hire of electric motors, fittinge, &c., to provide against energy supplie i 
for power being used for lighting, to restrict use of overhead wires, &c. 

The Charing Croes & Strand Electricity Supply Corpn. seek powers to 
supply electrical energy in bulk in parts of the city of Westminster, the 
metropolitan borough of Holborn, the City of London, and the metro- 
politan boroughs of Islington, Stoke Newington, Hackuey, Finsbury, 
Shoreditch, Bethnal Green, Stepney and Poplar in the county of London: 
and the county borough of West Ham, also the borough of East Ham an 
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the urban districts of Barking Town, IlforJ, Romford, Wanstead, Leyton, 
Walthamstow, Woodford, Buckhurst Hill, Chingford and Dagenham 
parish, in the county of Essex, and the urban districts of Edmonton, 
Tottenham, Hornsey, Wood Green and Southgate in the county of Mid ile- 
вех ; to enter into agreements for the supply of electrical energy, and to 
exempt the undertaking from or modify provisions of Elestric Lighting 
Acta, 1882 and 1888 and the Electric Lighting (Clauses) Act, 1899, &:. 

Power in being. sought to incorporate the East London and Lower 
Thames Electric Power Co. for the purpose of establishing generating 
stations and worke, and supplying electricity in parts of the counties of 
London aud Essex, county borough of West Ham, &c., to enter into agree. 
merts with local authorities, companies, &c. | 

Power is sought to incorporate tke “ Administrative County of London 
& District Electric Power Co.,” to erect generating stations for the supply 
of electricity in the counties of Middlesex, Surrey, Essex and Kent and the 
administrative county of London, &c. 

The Central Electric Supply Co. seek authority to acquire or erect genc- 
rating station at Marylebone, to enter into agreements with local authiori- 
ties and others to supply electricity in Hampstead, Marylebone, Westminster, 
St. Pancrasand Holborn, &c., to remove restrictions imposed by Company's 
Act of 1899 as to breaking up streets, &c. 

The Chelsea Electricity Supply Co. seek power to extinguish founders’ 
thares and allot ordinary shares in lieu thereof, to reduce capital and to 
amend memorandum and artic'es of association, &c. | 

The County of London Electric Supply Co. are promoting a bill to 
authorise them to supply electricity in bulk to authorised undertakers and 
usersofelectricity (e.7.,tram way and railway companiee, borough councils,&oc). 

The South Wales Electrical Power Distribution Co. are promoting a bill 
to authorise the transfer to the company of the undertaking and powers 
of the Carmarthensbire Electric Power Co. (incorporated 1903), and to 
confirm agreement for transfer of eame, to extend period limited by Car- 
marthenshire Act for commencing works and also for the removal of restric- 
tions as to erection of generating stations; to extend area af supply во as 
to include the urban district of Llanelly, and to repeal sec. 50 of 1903 
Act ; also to acquire electrical undertakings by agreement, to рау. interest 
out of capital, to amend borrowing powers of the South Wales Co., &e. 

The Shropehire and Worcestershire Electric Power Co. seek authority 
to extend their area of supply to Lichfield, Tamworth, Brownhi!lle, 
Conncck. Seisdon and Walsall (Rural) to abandon portions of existing 
area, to alter title of company, to acquire further capital powere, &c. 

Whitby Urban District Council seek authority to provide and supply 
and let for hire and deal in electric motors and apparatus and fittings, and 
to exempt apparatus let on hire from distress or execution. · 

Colne Corporation seek powers to purchase, sell, let on h'ra and deal 
in electric motors, fittings and apparatus for the supply or consumption of 
electricity, to exempt apparatus let on hire from distress, &c., to make 
provision where consumer bas stand-by supply, to alter date of filing 
a^counts, to supply electrical energy in Trawden and other places outside 
borougb, &c. " 

Aylesbury Gas Co. wieh to obtain authority to apply for provisional 
electric lighting orders. КЕ 

A bill is being promoted for the dissolution and re-incorporation of the 
Great Berkhampetead Gas Light & Coke Co. and for (inter alia) power to 
supply electricity, &c. 

Folkcstoze Corporation seek authority to enter into an agreement with 
Fo'k et tone Electricity Supply Co. for the supply of electrical energy for 
pumping end other purposes, either within or beyond the area of supply 
aut! orised by Hythe Electric Lighting Order, 1900. 


Tramway Bills, 


Rhondda District Council are applying for powers to extend time for 
purcha:e of lands and construction of tramways, &c., authorised by the 
Council's Act of 1892, to amend sections 29 and 30 of the Act with regard 
to leasing tramways, &c. | 

In the bill of the Whitechapel and Bow Railway Co., power is sought to 
enter into agreements with the London, Tilbury and Southend, the Metro- 
politan District and the Underground Electric Railways Co. of London 
for the supply of electrical energy, &c. 

In the Halifax Corporation Act, power is sought to construct tramways 


in West Riding of Yorks., to exempt the Corpnration from payment of 


local rates in respect of tramways, &c., cuteide the borough, &c. 


Blackpool, St. Anne’s-on-Sea and Lytham Tramways Co., seek powers: 


to run over and use compulsorily certain tramways of Blackpool Corpora- 
tion, and to make junctions therewith and for interchange of traffic, &c. 

The Metropolitan District Railway Co.'s bill seeks further capital powers. 

Birmingham Corporation ask powers to construct and work additional 
tramwaye, to acquire lands for generating and transforming stations, &c. 

The Cen'ral London Railway Co. s:ek power to extend their line from 
the Bank to Liverpool-street Stat iop, returning by a loop and proceeding 
westwards via Ludgate-bill, Fleet-street, Strand, Piccadilly and Knights- 
rene Md to Hammersmith, and to the present terminus at Shepherd's 

usb, &c. | | 

Tke Charing Cross, Euston & Hampstead Railway Co. are seeking 
powers to purchase additional lands, to enter into agreements with other 
railway companies and make arrangements as to joint stations, &c. 

The bill of the Edgware & Hawpstead Railway Co. seeks authority to 
make deviation of railway, to abandon portion of authorised line, to enter 
into agreements as to the eupply of electrical energy, &c. 

In the Great Northern, Piccadilly and Brompton Railway (No. 1) В. 
power is sought to construct new railways and works, including an exten- 
sion from Kingaway to Waterloo, to alter junctions and station at Holborn, 
to abandon portions of authorised railway, to authorise agreements with 
Underground Electric Railways of L-ndon and Metropolitan District Rail- 


way Co. with regard to supply of current and leasing of working arravge- 
е 
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mente, &c. In the No. 2 bill power is sougat to coastruct new railways 
and works ab Shepherd’s Bush Common, to provide for communication 
with stations of other railways, to enter into agreements with existing 
railway companies, &c. 

Power is sought to incorporate the Hammersmitb, City and North-East 
London Railway Co. (from Hammeramith to the City and on to Palmer's 
Green and Walthamstow), to acquire lands, and to enter into agreements 
with existing railway companies and public bodies, &c. 

The Baker Street and Waterloo Railway Co. wish to obtaia power to 
construct new and abandon existing subways, to extend time, &c. 

The South Lancashire Tramways Co. seek to extend time for construct: 
ing authorised lines, to abandon other tramways, &c. 

The Metropolitan Railway Co. seeks authority to acquire the under- 
tsking of the Harrow and Uxbridge Railway Co., to raise additional 
capital, &c. 

Iu the Stockport Corpn. Bill authority is sought to amend or repeal 
provisions of S'ockport Corpn. Tramways Act, 1900, so аз to authorise 
leasing of tramways to or by the Corporation (within or cutside the 
borough) for longer terms than 21 years, to provide additional mode for 
peyment of moneys borrowed under Tramways Act, 1870, by Corporation 
or any local authority who may have leased or agreed to lease Corporation 
tramways, and to make provisions for an equated period or periods in 
which all or any of the loans contracted by the Corporation shall be 
discharged, &c. 

London County Council are seeking power to construct new tramways 
in the cities of London and Westminster and the metropolitan borougbs 
of Lambeth, Southwerk, Lewisham and Camberwell ; to apply provisions 
of L.C.C. Tramways (Electrical Power) Act, 1900, and other acts, &c., to 
repeal and amend existing acts, &c. 

A bill is being promoted to incorporate the North East London Railway 
Co., to construct railways in the City and County of London and the 
Counties of Essex and Hertford, to acquire lande and enter into working 
and other agreements with railway companies, public authorities, &c. 

The British Electric Traction Co. seek powers to extend time for con- 
structing tramways authorised by Wellingborough and District Tramroads 
Act, 1900, to enter into agreements with local authorities and to establish 
generating stations and supply electricity for public and private purposes 
in portions of the counties of Northampton, Bedford and Huntingdon, &c. 


Tramway Provisional Orders. 


Bradford (to construct tramways in Hipperholme and Halifax rural 
district), Liverpool and Luton Corporations ; and King's Norton and 
Northfield District Council. 


General Powers (Lighting and Traction) Bills. 


Croydon Corporation seeks powers to construct additional tramways 
within and beyond the borough, to work and lease lines, to supply elec- 
trical energy in bulk to local authorities and others outside the borough, to 
accept transfers of electric lighting undertakings in adjoining districts and 
to supply energy within same, to purchase, sell, let on bire or otherwise 
deal in or with dynamos, motors, accumulators. meters, arc and other 
lamps, fittings, wires and apparatus for or in relation to tbe production, 
supply, distribution, transformation or utilisation of electricity for any 
purpose, and to exempt same from distress or being taken in execution, 
also to authorise the Corporation to do any work that may be required on 
premises of consumers and to make a charge therefor, to make provision 
in cases where consumers have independent source of supply, to refuse 
supply in certain cases, to make special provision as to use for lighting of 
energy supplied for power and to make further provision in regard to the 
electric lighting undertaking, &c. 

Bury Corporation are applying for authority to construct and work 
tramways within and beyond the borough, to alter or amend Radcliffe 
Tramway Order (1900) and Tramways aud Improvement Act (1904), to 
enter into agreements with local authorities as to purchase, leasing, &o., of 
lines, to provide that (notwithstanding sec. 43 of Tramways Act, 1870) 
the powers of the local authorities to purchase tramways shall not be 
ехегсівеі until the expiration of 42 years, to borrow or raise money for 
the purposes of the bill or for the supply of electrical energy to the tram. 
ways, or for the purposes of the electricity undertaking, &c. 

Liverpool Corporation are promoting a bill to construct and work 
electric tram ways in and near Liverpool, &c. 

West Cumberland Electric Tram ways Co. are applying for an extension 
of time for commencing the cons'ruction and completion of linea 
authorised by their 1903 act, to extend period for laying down distributing 
mains for supplying electricity, &c. 

Nottingbam Corporation ask power to construct and work additicnal 
electric tramwaye, to enable Corporation to decline supply of electricity to 
persons in arrears with payments for current, &c. 


Miscellaneous Bills, 


A bill is being promoted to transfer to the University of London the 
University College, London, exclusive of University College Hospital, the 
medical school and the boys’ schoo!, 

In the bill of the Medway & Thames Canal Co. power is sought to alter, 
widen or deepen, &c., any part of the canal and to execute all works neces. 
sary for adapting same to be worked by electric or other mechanical 
haulage, &c. 

In the London Buildings Acts Amendment Bill, to be introduced by 
London County Council, power is sought to amend the law relating to 
streets and buildings in the administrative county of London and to 
amend the law relating to the powers and duties of district surveyors, 
to prescribe what materials shal), for the purposes of the act, be deemed 
fire resisting ; to extend certain provisions of the 1894 Building Act, and 
to make the same applicable to any building used in connection with the 
eupply of electricity which may now be exempt therefrom, &c, 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


[umb — 


APPOINTMENTS VACANT AND FILLED. 

Leigh Corporation invite applications for the position of chief 
engineer and manager of their electricity undertaking. Salary £250, 
rising by annual increments of £20 to a maximum of £350 per 
annum. Further particulars are given in an advertisement. 
Applications to the town clerk (Mr. Peregrine Thomas), Town Hall, 
Leigh, Lanes., by noon 29th inst. 

A draughtsman is required for the electrical department of the 
Admiralty ; must have had training in mechanical engineering 
works, supplemented by experience of design of electrical machinery, 
switch gear, &c. Applications by Dec. 5 to the superintending 
electrical engineer (Mr. C. H. Wordingham), Admiralty, London, 
S.W. See advertisement. 

An experienced engineer is wanted as first assistant to the cable 
engineer in charge to assist in laying submarine cables in the Far 
East and elsewhere. See advertisement. 

An experienced assistant electrician is required for submarine 
cable work. See advertisement. 

A first-class draughtsman on h..t. and l.t. switchboards and 
switchgear is required by the Brush Electrical Engineering Co., 
Loughborough, See advertisement. 

A senior operator and a switchboard electrician are wanted for 
Glas gow Corporation telephone department. Applications to general 
manager (Mr. John Macfee), 65, Hentfield.street, (Glasgow, by 
Dec. 5. See advertisement. 

Battersea (London) Borough Council require a shift engineer. 
Applications by 29th inst. 


Messrs. W. A. Baker & Co., electrical engineers, Newport, Mon., 
require an experienced working foreman electrician. See advertise- 
ment. 


A demonstrator in mechanical engineering is required for West 
Ham Municipal Technical Institute. Salary £150 per annum. 
Applications to the principal before noon Dec.5. See advertisement. 

A chief assistant is required for the mechanical engineering 
department of Northampton Institute, Clerkenwell, London. Appli- 
cations to Principal by 30th inst. 

An assistant secretary is required by the Council of the British 
Association for the Advancement of Science. Salary £300. Applica- 
tions to Burlington House, Piccadilly, W., by Dec. 2. 


Marylebone (London) Electric Supply committee have appointed 
Mr. T. G. Bacon, electric inspector to the Council, as house service 
inspector, to work under tho mains superintendent, at his existin 
salary of £190 per annum. The same committee have appointed 
Mr. F. Selley, formerly installation and meter inspector at Waltham- 
stow, to a similar position at Marylebone, at a alan of £3 per week, 


Mr. C. Wyatt, of the County of London Electric Supply Co., has 
been appointed assistant in the distribution department of Croydon 
Corporation electricity works. 

Mr. J. D. Pember, A. M. I. E. E., of Farnworth, has been appointed 
chief electrical engineer to Dartford District Council at & com. 
mencing salary of £250 per annum. There were 159 applicants. 

Mr. Percy Heard of the Westminster Electric Supply Co., has 
been appointed station superintendent at Chester Corporation 
electricity works. 


Aberdare.— The District Council have decided to promote an 
electric tramway scheme estimated to cost nearly £70,000, and to 
erect а refuse destructor at £14,000. 


Accident.— At the Woodyet Pit, Denny, N.B., on Friday, a man 
neues Foy was accidentally killed through touching a live electric 
cable. 

It seems that Foy deliberately seized the live conductor, a trick he had 
0t = reported) been in the habit of doing, though he had been warned not 

о do so. 

Bath.—Bath Electric Tramways (Ltd.) propose to extend their 
present lines and to construct a new line. 

Battersea (London).—The agreement entered into between the 
Council with the County of London Electric Supply Co. for the 
supply of energy in areas transferred under the provisions of 
the London Electric Lighting Areas Act, 1904, has been confirmed 
by the Board of Trade, to take effect as from Jan. 1. It was 
resolved to put in hand at once the work necessary to enable the 
Council to supply customers in the transferred areas at an estimated 
cost of £5,900. 

Belfast.—At a meeting of the Tramways and Electricity com- 
mittee last week it was proposed, upon the report of the tramways 
manager (Mr. Nance), to engage all the officers and clerks in the 
employ of the Tramways Co., with one exception. It was decided 
that Mr. Nance prepare a further report. 

The Corporation have received nearly 100 tenders for the con- 
struction and electrical equipment of the local tramways, and the 


tenders have been referred to the consulting engincers, Messrs. 
Lacey, Sillar and Leigh. 

Birmingham-Dudley Tramways.—Col. Yorke and Mr. A. P. 
Trotter last week officially inspected the Birmingham and Midland 
Tramways Co.'s new electric route between Lionel-street, Bir. 
mingham and Dudley. The route is now open for traffic. .. 

Bethnal Green (London).—At a special meeting of the Couneil 
yesterday (Thursday), it was decided to proceed with the electric 
lighting scheme prepared by the consulting engineers (Messrs. 
Robert Hammond & Son), at an estimated cost of £380,000. 


Bradford.— The local Drapers' Association recently petitioned 
for & reduction in the charges for electric current, and the Electricity 
committee have now asked the borough electrical engineer (Mr. A. S. 
Blackman) to prepare a report upon the question. 


Bradford Technical College. Bradford Educational committee 
have received sanction to the proposed extension of the Municipal 
Technical College. Electric lighting and driving is to be adopted 
throughout. 


Barton-on-Trent.—The Council decided at а recent meeting, 
on the recommendation of the Gas and Electricity committee, to 
alter the present maximum demand system of 6d. for the first 1} 
hours and 84. after to 6d. for the first 14 hours and 3d. after, with 
quarterly rebate instead of half-yearly. There is to be an alter. 
native flat rate of 5d. A reduction in meter rents was also approved 
of, the rent per quarter now varying from 28. for a 10-ampere size, 
instead of 3s. 6d. previously, &ccording to the various sizes, other 
sizes being reduced in proportion. 

The total receipts of the Corporation tramways for the half-year ended 
September were £9,948. Os. 4d. 2,189,873 passengers were carried and 
229,634 саг. miles run, the total receipts per car-mile being 10:89d. The 
number of passengers carried was 9:31 per car-mile and the traffic receipts 
per passenger 1-085d. 800,053 units were consumed by car motors, or 
1:306 units per car-mile. 

In the electricity supply department 402,850 units were disposed of in 
the six months (an increase of 288,740 over the corresponding half. year 
of 1903), including 296,989 units for traction (increase 74,115). There 
are 858 consumers connected (against 301), representing 27,771 8 o.p 
lamps, with 130 n.r. in motors (against 78:5 11. p.). 

British Trade with South America.—Mr. Pedro A. Costa, of 
Queen Victoria-street, London, E.C., and Buenos Ayres, has pre- 
pared an interesting pamphlet on the subject of British Trade 
with South America," which is intended as the first of & series of 
such brochures to be devoted to this subject. Mr. Costa writes from 
a South American's point of view, and, if for this reason alone, his 
comments and remarks will be read with interest, more especially 
as he “talks straight." Certain commercial developments in 
Argentina lend point to his observations. 

Canada —Current was first supplied in the city of Kamloops, 
British Columbia, in 1900, by the Quebec Jacques-Cartier Electric 
Co., whose undertaking supplies a population of 85,000. At October, 
1904, there were 92,100 equivalent 8 c.p. lamps connected (including 
200 н.р. for motors). The total plant capacity is 8,500 н.р., and is 
normally operated by water power, the distance of transmission 
being 20 miles. Steam plant is utilised asa relay for peak load, or 
in case of accident or temporary repairs to the hydraulic plant. 

At Smith's Falls, Ontario, the Smith's Falls Electric Light Co. 
serves а population of 6,000, and has an equivalent of 8,000 8 c.p. 
lamps connected, including 200 n р. for motors. Here the power is 
supplied by water power aggregating 500 н.р. The Citizen Electric 
Light Co. is also doing business in this city, and employs water 
power and steam plant. This company has the equivalent of 4,200 
8 c.p. lamps connected. 

Reports from Canada are to the effect that there is a good market 
for single-phase and polyphase induction motors, and also possibly 
for insulated wires and cables; but a correspondent informs us that 
much complaint has prevailed on account of the time occupied in 
obtaining the execution of orders from England. 

The Otonabee Power Co., of Peterborough, Ontario, commenced 
the supply of current in October, 1908, and serves a population of 
20,000. The total connections at Nov. 1 were the equivalent ot 
20,000 8 c.p. lamps, including 1,500 н.р. for motors. The number 
of consumers on the company's mains is 660. Water power from 
а distance of 5 miles from the town is utilised. The Canadian General 
Electric Co. have works at this place employing over 1,000 men. 

The Peterborough Electric Railway Co. owns 7 miles of electric 
standard gauge line, which commenced operations on Sept. 1, 1904. 
Nine cars are at present employed on the service. In the count 
of Peterborough there is a watershed of 800 sq. miles area, the avail- 
able fall being 150ft. and the estimated horse power 10,000. All the 
water power belongs to the Government and is leased by compounds. 

Oardiff.—The borough electrical engineer and tramways manager 
(Mr. Arthur Ellis) explained to the Finance committee on Monday 
the necessity for borrowing £87,868 for extensions of the electric 
lighting plant and mains, which have already been sanctioned by 
the Electricity and Lighting Committee, | 

In order to keep down expenses as far as possible, Mr. Ellis stated that 
he had decided not to put any more plant in for the present winter, 
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The result was that they were running both their Canton and their Roath 
stations without any spare plant. They would be boand to put in 
more plant for next winter, otherwise they would have to shut down. 
Already they had had to give notice to local contractors that they could 
not take further consumers for the present winter. The proposed new 
loan would cover the whole of their requirements for the next two 
or three years. They had already contracts in hand in one district alone 
for power equivalent to over 4,000 8 ср. lamps, and contracts for а 
similar number in another district. The Electricity committee had 
borrowed altogether from the rates £11,000. During the last two or three 
years their accounts had been in a better position, with the result that 
they had been able to pay back the whole of that, and to credit the rates 
to the extent of £1,800 in addition. In two years they had put on nearly 
60.000 8 c.p. Jamps out of 110,000 during the past 10 years. 

The committee unanimously decided to sanction the application. 

At the meeting of the Tramways committee on Wednesday it was 
decided to recommend Council to give six months’ trial from Jan. 1 
next to a scheme of fares at the rate of 1d. for 2,200 yds., and 14d. 
for 3,800 yds. "There would be no 1d. fares. 


Church Lighting ia Iadia.— Electric light and fans are being 
installed in the churches of St. Peter and St. Patrick, at Fort 
William, Calcutta. 


Church Stretton.— The new works of the local Electric Lighting 
Co. were formally opened last week. 


Dartford.—The Council have decided to give private consumers 
the option of being charged a flat rate of 5d. per unit instead of the 
old maximum demand rates of 7d. and 2d. 


Dundee.—The Tramways committee have been asked to reduce 
the hours of their tramway employés from 60 to 54 per week, but 
have (after obtaining a report on the practice in other towns) 
declined to accede to the request. 

East Barnet.— As announced in our last issue, the Council has 
decided not to proceed with the agreement with the National Elec- 
tric Construction Co. for electricity supply in the district. The 
company have now, however, withdrawn their offer, and the North 
Metropolitan Electric Power Supply Co. is again asked to submit a 
fresh offer. 


Eastney.—The church and barracks at Eastney are to be lighted 
electrically, current being taken from Portsmouth Corporation mains. 


Bgypt.—The text of a contract between the municipal authorities 
of Tanta and Messrs. Eugéne Nahman & Co., of Tanta, for the con- 
struction and working of electric supply is contained in a supple- 
ment to the Egyptian Journal Officiel " of Nov. 9. 


Electric Plant at Goods Depots. — At the North British Railway 
Co.'s enlarged College goods station, Glasgow, all the machinery for 
handling goods is now worked electrically and engines are not per- 
mitted to enter the building, the waggons being hauled by electric 
capstans and traversers. 


Electrical Engineers Volunteers.—The annual dinner took 
place on Saturday. In addition to about 200 members, including 
the commanding officer (Col. R. E. B. Crompton, C.B.), Prof. J. A. 
Ewing and Col. Maxwell were present. | 


Pulham (London).—It was announced at the Council meeting 
on Wednesday that the British Thomson-Houston Co. had declined 
to accept the contract for the main generator switchboard under the 
Council's conditions, and that the British Westinghouse Co. having 
agreed to abide by the conditions, the contract had been let to the 
latter company. 

Galway —The Urban Council recently accepted the tender of the 
Galway Electric Lighting Co. for street lighting, and the company 
are erecting poles and overhead wires. But the local gas company 
now intimate that they will discontinue lighting after 30th inst., 
that 15 before the Electric Lighting Co. will be in a position to give 
supply. 

Greenock.— On Tuesday the Corporation decided to increase the 
electrical energy supplied to Greenock and Port Glasgow Tramway 
Co. from 500,000 to 600,000 units per annum, the company to pay 
for the additional 100,000 at 14d. per unit. The arrangement will 
date from Aug. 1 last, and will continue till the next term for 
revising rates. It was also agreed to allow the company the use of 
the existing spare ways at a rent of 8d. per yard per annum for 
each way. 

Hackney (London).— Freehold reversion of some cottages in 
Millfields-road has been conditionally purchased for £450 for extend- 
ing the electricity works. 

Tenders are to be invited for an automatic coal-weighing machine 
at an estimated cost of £250. | 

The Finance committee have insured with the Municipal Mutual 
Insurance (Ltd.) the boilers at the electric lighting and destructor 
works. The present policy with the Vulcan Boiler Insurance Co. 
will remain in force without any alteration in its terms and con- 
ditions or the amount of the premium, the only change effected 
being that, by arrangement, instead of the premium being for- 
warded direct to the Vulcan Co. it will be paid to the Municipal 
Mutual Assurance (Ltd). 


Hornsey.—The Electricity Supply committee are considering the 
question of holding a local exhibition of electric light fittings, &c. 
Demand indicators in shops are to be disconnected for the week 
before Christmas in cases in which applications are received before 
Dec. 15. 


Hull.— An unopposed inquiry was held last week into the appli- 
cation of the Corporation to borrow 44, 600 for electric lighting 
extensions. 


Kilmarnock (N.B.).—On Wednesday the Council agreed by 14 
votes to 10 to run a restricted " tramway service on Sundays. 


Light Railways. An inquiry was held at Plymouth on Wednes. 
day into the application of the Devonport and District Tramways Co. 
for an order to extend their tramway at Pennycomequick to the 
borough boundary at Devonport, and from that point to construct a 
light railway or tramway to Pound-street, Plymouth. 

Mr. Morse, for the company, explained the scheme. Evidence in sup- 
port was also given by Mr. J. Endean, manager of the Devenport District 
Tramways, and Mr. J. S. Baworth, chairman of the Devonport and Dis- 
trict Co. The commissioners reserved their decision. 


London County Council —At Tuesday's meeting it was agreed 
to sanction & loan of £27,840 to Hampstead on electric lighting 
account. 

L.C.C. Technical Institute, Sydenham.—The offer of the South Metro. 
politan Light & Power Co. to supply current at 44d. per unit was accepted. 

Northern Tramways.—The Highways Committee’s recommendation as 
to the payment of rent by the North Metropolitan Tramways Co. for the 
tramways in Rosebery-avenue (set out in our last issue) was approved. 

Mr. Dolman had given notice of a motion instructing the Highways 
committee to report on the question of the relative advantages of the 
conduit and overhead systems of electric traction before proceeding 
further with the tramways in North London. Mr. Dolman now withdrew 
his motion. 

London County Council Tramways.— Islington Council will 
hold & special meeting to consider a report of the proceedings at 
the recsnt conference on the system of electric traction to be adopted 
for the northern tramways. | 

Stepney Council have decided to oppose any Parliamentary bill 
promoted by London County Council for the purpose of getting rid 
of the obligation imposed by their 1900 Act to obtain the consent of 
the various borough councils as to the use of the overhead system 
of traction. 


Long Eaton.—The accounts of the electricity department for the 
15 months ended March last show total capital exponditure 
£16,799. 15s. 6d. 

Receipts totalled £3,153. 83. 11d., and working expénses were 
£1,411. 9s. 6d., a gross profit £1,714. 193. 5d. R»demption of loans and 
interest absorbed £827. 8s. 7d., leaving £914. 103. 10d. net profit. 
293,808 units were generated, 75,170 consumed by public lamps and 
167,564 supplied to privateconsumers. The maximum supply demanded 
was 192kw. 


Maidstone.—In a lengthy report on proposed extensions of the 
Corporation’s tramways the consulting engineer (Mr. Stephen 
Sellon) advises that application should be made for powers under 
the Light Railway Act. The total estimated cost of the extensions, 
&c., is £49,467. A resolution to apply for light railway orders for 
the extensions has been adopted by the council. 

The Light Railways committee at last week's meeting proposed 
the purchase of an additional tramcar ut the contract price, that 
the wages of motormen should be 4s. 6d. and of conductors 8s. 6d. 
per day, and that thev be paid for Sundays whether they work or 
not. The proposals were also adopted. 


Mansion Lighting.—Wentworth Woodhouse, Earl Fitzwilliam's 
seat in Yorkshire, is in future to be lighted electrically. 

An independent generating station has been equipped under the 
supervision of Mr. E. Wingfield Bowles. The lights provided for are 
equivalent to 3,000 8 c.p. There are two 60kw. dynamos, two 90 н.р. 
steam engines and two economic boilers included in the plant. A 111. 
cell storage battery will supply current at night. The dynamos and 
boosters have been supplied by the Electric Construction Co., the boilers 
and engines by Davey, Paxman & Co., the cables by W. T. Glover & Co., 
and conduits by the Howard Conduit Co. The wiring was executed by 
Mr. V. G. Middleton. The grand saloon is lighted by 400 ap and the 
Vandyck room is fitted with an electrolier with imitation candle lamps. 
Four elaborate standards, each bearing 20 lamps, have been erected in 
the Whistlejacket drawing room and the dining room is both lighted 
and heated electrically. Tne whole of the installation will be in work 
by Christmas. . 

The independent electric lighting plant at Culford Hall, the resi- 
dence of Earl Cadogan, near Bury St. Edmunds, has been augmented 
by the installation of a larger engine and boiler, and considerable 
extensions of the wiring have been carried out. 


Melbourne (Victoria) — Melbourne Corporation electricity supply, 
which was started in 1894, has now a total connection of 148,300 
equivalent 8 c.p. lamps supplied to 1,415 consumers. The public 
lighting consists of 758 arcs and 1,124 series incandescents. 787 

re lamps and 94 lilliputs“ are included in the private lighting, 

f which number 661 arcs are hired from the Corporation. The 
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charge for current hus been recently altered to a flat rate of 5d. per 
unit, or the maximum demand system at 8d. for the first 14 hours 
and 2d. after. the charge for power having been reduced from 3d. to 
2d. per unit. 


Marylebone (London).--At the meeting of the Council last 
evening the first business in connection with electricity supply was 
the election of the Electric Supply committee, which resulted as 
under :—J. Anglim, G. Cornwallis-West, E. R. Debenham, E. Т. 
Fowler, A. H. Garrould, A. J. Hopkins, P. Leach, J. Lewis, J. A. 
Michell, J.P., G. Paxton. 

The Finance committee reported the payment of certain advances 
from the general fund on electricity account, and also having con- 
sidered an estimate of expenditure bythe Electric Supply committee 
on capital account of £18,847 for the purchase and fixing of 5,784 
maximum demand indicators, and this estimate was submitted to 
the Council for consideration. In connection with this last men- 
tioned matter, the Electric Supply committee's report contained the 
following note :— 

Mr. Wright, the consulting electrical engineer, has reported to us the 
necessity of the future tariff for Marylebone being settled by the Council 
as soon as possible, and that as this question depends largely on the use 
the individual consumers make of the plant required to meet their 
demanda, it is necessary to obtain a sufficient number of demand indicators 
to obtain complete information during the next three winter months of the 
consumer's maximum demands. The data obtained will be valuable whether 
the maximum demand system of charging is ultimately adopted or not, 
as it will enable the distribution problem to be much more exactly studied. 
We have, accordingly. through Mr. Wilkinson, the resident engineer, 
obtained prices from the Reason Mfg. Co., and the Schattner Electricity 
Supply Co. for the hire and pe purchase of а воћісіепі number of 
instruments. After hearing the report of Mr. Wilkinson we have selected 
the Reason Mfg. Co., their instruments being the more suitable for the 
new system of supply. We propose in the first place to hire the indicators, 
with the option of buying the same at the end of the year if the demand 
indicator system is adopted by the Council, in which case the amount 

aid for the hiro of the indicators will be allowed off the purchase price. 
he number of instruments required will be about 5,7314. We have sub- 
mitted an estimate of the proposed expenditure to the Finance committee. 


On the subject of the change of pressure of supply the Electric 
Supply committee presented the conditions stipulated for by London 
County Council. These conditions, which had already received the 
formal approval of the committee, were now submitted to the 
council and agreed to. The conditions are, briefly, as under :— 

When an installation in any consumer's premises is to be changed to 
higher pressure, the undertakers shall themselves carry out, or bear the 
cost of, any alterations necessary in the wiring or the fittings of such 
premises, and that consumers’ lamps in use and in stock shall be 
replaced by the undertakers, free of charge, with new lamps of similar 
make, suitable for the higher pressure; except that (as regards any 
installation of 100 lamps or more) the number of lamps in stock to be 
replaced shall not exceed one-ha!f the number installed. This condition 
not to apply to the stock of an electrical contractor, in regard to which 
arrangemeats shall be made as may be agreed between the parties. 

In the case of special fittings, and for lamps of small аа power, the 
new lamps shall be arranged in series wher so desired by the consumer. 

When supply is to be changed to the higher pressure, the undertakers 
shall offer tu the consumer to communicate with the fire insurance com- 
panies concerned, and shall take all reasonable precautions to prevent 
the policies being affected, and to have the same properly endorsed. 
When a policy has been endorsed, or should the insurance company 
decline to endorse the policy, the undertakers shall give notice thereof to 
the consumer. 

The undertakers shall make good, at their own expense, any defects 
which may develop in any installation within three months of the date 
when the pressure is changed or the alteration completed (whichever may 
be the later date), where such defect can reasonably be attributed to the 
increase of pressure. 

Subject to the approval of the Board of Trade, the middle wire shall be 
earthed as directed by that Board. 

In all cases where three wires are brought into any premises with any 
pressure above 240 volts between the outers, either one outer wire shall 
be removed, or adequate precautions shall be taken to prevent any risk 
of shock to any person. 

When any dispute or difference arises under these conditions the same, 
if it cannot be agreed, shall be submitted to arbitration, and shall be 
decided by an arbitrator to be agreed upon between the undertakers and 
the consumer, or, failing agreement, to be appointed by the Board of 
Trade on the application of either party after notice to the other, the 
S pne of the arbitration to be borne and paid as the arbitrator may 

irect. 


Municipal Telephony.—At the meeting of Portsmouth Tele- 
phone committee on Wednesday, it was reported that there were 
now in use 2,000 revenuoe-carning lines, the completion of these and 
the other lines having been carried out within the sum sanctioned 
by the Council. 

The National Telephone Co. recently gave Hull Corporation notice 
of objection to the assessment of their undertaking in the parishes 
of Holy Trinity and St. Mary, on the ground that the Corporation 
telephone system was not equally assessed, but at a subsequent 
meeting of the Assessment committee the chairman pointed out 


that the assessinent of the Corporation telephones was of necessity 
а tentative figure, and the company's representative thereupon stated 
that having called attention to the matter he would let it drop. 

The accounts of the first year's working of the Swansea municipal 
telephone department show rentals amounting to £3,979. Os. 9d. 
Of this sum £8,135. 98. 11d. has been actually collected. 


It is reported that the increase in the number of the National 
Telephone Co.'s stations at Glasgow during the year ended Oct. 31, 
1904, was 4,923, and at Swansea 661, increases of 37 and 56 
respectively. 


Nor wich.— The Electricity committee have decided to reduce the 
maximum price of current for lighting to 4jd. per unit on Jan. 1 
next. 


Parcel Oarrying on Tramways.—Gravesend Tramways Co. 
have commenced the carriage of parcels on their cars. 


Poplar (London).— The accounts of the electricity department 
for the year to March last show capital expenditure £194,300. 16s. 4d., 
an increase of £7,108. 15s. during the vear. 

Receipts from sale of current were £10,388. 6s. 11d. (695,503 units) for 
private lighting, £5,950. 6s. 7d. (832,055 units) for power and 
£9,281. lis. 9d. (678.840 units), public lighting, the total net receipts 
being £25,458, 12s. 7d. Working expenses were £14,671. 6s. 8d. Redemp- 
tion of loans required £1,463. Gs. 4d. and interest £6,831. 7s. 11d. After 
taking into account the balance from previous year (£3,908. Os. sd.) there 
remained £6,892. 138. bd. Io all 2,466,098 units were generated against 
1,972,179 in the previous year. The maximum supply demanded in 
32.watt lamps was 33,250 against 28,500. 


Provisional Order Revocation.— The Board of Trade have 
revoked the West Riding Electric Lighting Order, 1902. 


Rosario.--In our last issue we stated that Rosario Munici 
Council had rejected the application of Mr. Keenan for a concession 
for constructing and working electric tramways in this city, and that 
the mayor had decided to invite“ tenders for a municipal service. 
The source of our information was the Review of the River 
Plate for Oct. 15 last. We are now informed that Mr. Keenan's 
offer has been accepted. 


Rewley.—The Council's new electric traniway between Old Hill 
and Blackheath was opened on Saturday. 


Stirling.—The Stirling & Bridge of Allan Tramways Co. offer 
to sell to the Council the line from King-strect to St. Ninians for 
£5,000 and the burgh electrical engineer (Mr. A. C. Hanson) has 
been asked to report upon the offer. 


Walthamstow.—n Wednesday the Lighting committee reported 
having instructed the Fire Brigade superintendent to report as to 
the best means of fite protection at the generating station. Tenders 
are to be invited for supplying new locks for the arc lamps. Six 
electric incandescent lamps are to be erected in different parts of the 
district with two 16 c.p. lamps near to 82 c.p. lamps for comparison 
purposes. <A report is to be presented as to the advisability of 
erecting bracket lamps in different parts of the borough. 


Wandsworth (London).— At Wednesday's meeting of the Council 
a further letter was read from the Board of Trade on the subject of 
the accounts of the County of London Electric Supply Co. 

The Board repeat that they are not prepared to say that the require- 
ments of the Electric Lighting Act of 1832 have not been complied with 
by the company, and that they do not consider that they can call on the 
company for more details. 

The Lighting committee reported having considered the present offer 
of the Couuty of London Co. to supply current for street lighting at 2d. 
per unit, and & notitication from the company that if & comprehensive 
and extended scheme of lighting were adopted they would be prepared to 
reconsider this offer. 

The committee, after reviewing the circumstances under which a some- 
what similar offer was made by the company about two years ago and 
declined by the Council, decided that the offer be again declined on the 
present occasion. 


Westinghouse Awards at St. Louis Exposition.—The West- 
inghouse companies claim to have received the largest number of 
awards ever bestowed upon oue industrial name at any world's 
fair. In addition to the special award in the department of 
machinery for the best, most complete and most attractive exhibit, 
12 grand prizes and 25 ordinary awards have been obtained. 


Workhouse Liehting.—Ormskirk guardians have purchased some 
electric lighting plant, including two engines and dynamos, switch- 
board, &c., from Arthur Guinness, Sons & Co., of Dublin, for the 
electric lighting of their workhouse buildings. 


Worsley.— The question of the revocation of the Council's electric 
lighting order has been deferred for a year. 


York.—At the last City Council meeting Councillor Scott stated 
that & tender had been accepted for the installation of electric 
haulage plant at the works on Foss Islands in connection with the 
coal storage, at a cost of £735, by which they hoped to save 6d, per 
ton on the coals, or £125 a year, 
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TRADE NOTES AND NOTICES. 


= TENDERS INVITED. 


Salford Corporation electricity department invite tenders for the 
supply; delivery and erection of a feeder booster at their Frederick- 
road works. Specifications, &c., from the borough electrical engi- 
neer, Mr. C. D. Taite. Tenders to the town clerk (Mr. L. C. Evans), 
by Dec. 8. See also advertisement. 


The directors of the North-Eastern Railway Co. invite tenders 
for telegraph apparatus, telegraph wire and line stores for six or 12 
months from Jan. 1, 1905. Forms of tender from the telegraph 
superintendent (Mr. C. H. Ellison). "Tenders to the secretary (Mr. 
R. L. Wedgwood), York, by Dec. 3. See advertisement. 


Edinburgh City Council invite tenders for electric lighting instal- 
lation at the branch free library, Morningside-road. Specifications, 
&c. (after Nov. 80) from the engineer, Mr. Frank A. Newington, 
electricity supply station, Dewar-place. Tenders to Dr. Hew Mor- 
rison, Free Library, George IV. Bridge, Edinburgh, by Dec. 14. 
See also advertisement. 

Cheltenham Corporation invite tenders for the supply of a traction 
Btorage battery. Specifications, &c., from the town clerk (Mr. 
R. Owen Seacome) Municipal Offices, Cheltenham, where tenders 
by noon 80th inst. See also advertisement. 


The Visiting Committee of Worcestershire County Council invite 
tenders for supply and erection at their new lunatic asylum (in 
course of construction) near Bromsgrove, of engines, dynamos, 
booster and steam services; storage battery.and accessories, main 
switchboard, ring main, feeders, distribution boards, wiring, lamps 
and accessories. Specifications from Mr. Robert J. Oliver, Shire 
Hall, Worcester. 


The Dublin United Tramways Co. invite tenders for the supply 
of general stores, including electrical supplies, car fittings, iron, 
steel, castings, oil, &c., for 1905. Forms of tender from the secretary 
(Mr. R. S. Tresilian), 9, Upper Sackville-street (where patterns may 
be seen), up to 80th inst. Tenders (addressed to chairman) to Mr. 
Tresilian by Dec. 5. 


Tenders are invited by Dec. 12 for wiring, bell and telephone- 
fitting at the new infirmary, Stepping Hill, near Stockport. 


Ashton under-Lyne Tramways committee invite tenders by noon 
29th inst. for construction of tramway track (1,180yds. single). 


TENDERS RECEIVED AND AQQEPTED. 


Hackney (London) Electric Supply committee have provisionally 
placed the following orders :— 

Reason Mfg. Co., 250 demand indicators (thermal type), and the 
Schattner Electricity Meter Co., 250 (magnetic type), at schedule prices. 

Reavell & Co. (В.Т.-Н. motor) air compressor, £83. 9s. 6d. 

Johnson & Phillips, arc lamps and pillars, £999. 5s. | 


The tenders of the following firms for supply of stores, including 
electric fittings, cables, &c., have been accepted by London County 
Council :—British Insulated & Helsby Cables (Ltd.), Estler Bros., 
Falk, Stadelmann & Co., General Electric Co., Highton & Co., St. 
1 Cable Co., Siemens Brothers & Co., Craigpark Electric 
Cable Co. 


Portsmouth Telephone committee recommend that an order be 
placed with the International Electric Co. for a further 100 wall 
instruments, at £2. 5s. 9d. each, to be delivered as required, and 
that the tender of Mr. R. W. Paul be accepted for the supply of 
test instruments at £32. 17s. 6d. | : 


London County Council has accepted the tender of Donnison, 
Billem & Co. for wiring and fittings for an electric light installation 
at Kensington fire station at £176. 10s. Other tenders submitted 
ranged from £188 to £215. 


St. Pancras (London) Council have accepted the tender of the 
British Westinghouse Co. at £108. 10s. for electric motors for 
driving machinery at Whitfield-street Baths. There were five 
tenders, ranging from the accepted to £123. 


Brussels Corporation have accepted the tender of W. Е. Jones & 
Co., 50, Cannon-street, London, E. C., for 2,500 cable connectors, 
with special pilot wire terminals, 


Dundee Tramways Committee have accepted the tender of Muir, 
Son & Patton for 4,000 tons of single nuts from a Lochgelly colliery 
at 8s. 2d. per ton. 


Walthamstow Council has accepted the tender of Frank Suter & 
Co. for engine wipers at 42s. per cwt. 


It is announced ‘that tenders will bo adjudicated on Dec. 14 at 
the Bourse de Commerce, Brussels, for the supply in 17 lots, of 
various materials for use in connection with electricity installations. 
Particulars can be obtained from the Direction des Voies et 
Travaux, 11, Rue de Louvain, Brussels. 


BUSINESS NOTIOES. 


Rhodes Electrical Manufacturing Co. (Ltd.) have opened a branch 
office at Newcastle-on-Tyne (17, Eldon-square) under the manage- 
ment of Mr. Joseph P. Sleigh, late of the British Thomson-Houston 
Co. 


The business hitherto carried on under the style of the Bergmann 
Electrical works will be continued under the same management, 
but will be known in future as the Adnil Electric Co. 


BANKRUPTOIEBS, LIQUIDATIONS, &c. 


In the failure of Walter C. Bersey, Dacre House, Arundel-street, 
London, W.C., (late of 34, Queen-street, Е C.), electrical engineer, 
the first meeting of creditors was heldon Tuesday. Debtor has for 
six years been engaged managing various motor-car companies, in 
which he held shares. With another person he proposed to pur- 
chase the assets of Garage (Limited) for £10,000, payable in shares. 
The arrangement to purchase however, fell through and he after- 
wards joined a Mr. Terrell in partnership, as engineers. In Nov., 
1901, he was connected with another business carried on in Long. 
acre, London. He lost various sums in other undertakings. Gross 
liabilities £4,871 (£8,863 unsecured), assets £21. 


In the failure of Hy. Coles, electrical engineer, 10, York-street, 
Swansea, the first meeting of creditors will take place on 29th inst., 
at Bankruptcy-buildings, London, W.C., and the public examination 
on Dec. 16 at the Town Hall, Swansea. 


A first dividend of 6s. 6d. will be payable on 28th inst. at the 
office of Mr. R. J. Ward, 2, Clement’s-inn, London, W.C., in the 
failure of Chas. Aubrey Smith, electrician, 28, King-street, Regent- 
street, W., and 6, Granard-road, Wandsworth Common, S. W., 
London. 


A receiving order has been made against Wm. Summer, electrical 
engineer, 140, Dale-street, Liverpool. 


Albert Smith, formerly trading as the Electric Motor Supply Co., 
at 54, Hound's-gate, Nottingham, has been adjudicated bankrupt. 
First meeting of creditors 80th inst. at 4, Castle-place, Park-strect, 
and the public examination Dec. 2 at the County Court House, St. 
Peter's-gate, Nottingham. 


Claims agaainst Wm. Wenham, electrical engineer, 5, Century- 
buildings, London-road, Croydon, by Dec. 5 to Mr. A. Mackintosh, 
24, Railway-approach, London Bridge. pot 


The trustee in the bankruptcy of A. J. Noble, formérly electrical 
engineer, 567, Battersea Park- road, London, S. W., has been released. 


Creditors of the McGuire Manufacturing Co. (Ltd.), must send 
particulars of their claims by Doc. 81 to Mr. F. W. Pixley, 58, Cole 
man-street, London, E.C. 


Deed of Arrangement.—Louis Brandes, electrical engineer, 
trading as Brandes & Co., St. John-street, Coventry, has executed a 
deed of arrangement. The trustee is Mr. S. T. Peirson. Unsecured 
liabilities, £1,127. Estimated net assets, £289. 


Winding-up Petition.—A petition has been presented by Mr. 
Charles Rimmer, 10, Cambridge-road, Southport, for the winding up 
of the Sir Hiram Maxim Electrical and Engineering Co., Ltd., and 
will be heard at the Royal Courts of Justice, London, W. C., on 
29th inst. | 


Transformers for Sale.—St. Marylebone (London) Council 
invite tenders for the purchase of about 1,000 house transformers 
of from Ikw. to 5kw. capacity. Further particulars may be obtained 
on application to Mr. F. A. Wilkinson, resident engineer, 11, 
Manchester-street, W. Tenders to the town clerk (Mr. James 
Wilson), Town Hall, Marylebone-lane, London, W., by noon, Dec. 5. 
See also an advertisement. 


Plant for Sale.—Four Dick-Kerr, two B.T.-H. and one Westing- 
house electric motors are offered for sale. See advertisement. 


Premises to Let.— Warehouse premises, 222, Upper Thames- 
street, comprising four large well-lighted floors with total floor space 
of about 7,000ft., are to be let on lease. See advertisement. 


Three rooms are to be let, separately or as a whole, in а third 
floor flat in 04, Victoria-street, Westminster, S.W. See advertisement. 


“ Kryptol."—A short time back we published particulars of a 
new resistance material for use with electric heating apparatus, 
styled * Kryptol.“ We subsequently received numerous requests 
for the names of the manufacturers of this material In reply to 
inquirers, we find that the owners and manufacturers are the 
Kryptol Aktiengesellschaft, G.m.b.H., 56, Unter den Linden, Berlin. 


Nernst Lamps and Fittings. A number of excellent examples 
of electrical illumination by means of Nernst lamps are given in a 
pamphlet just issued by the Lamp Department of the Electrical 


Standard Pattern '* Edi. 
au an Button Switch. 
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Co., 121-125, Charing Cross-road, London, W.C. The illustrations 
show Nernst lamps employed in a variety of situations, and some 
particulars received from A company inform us that in one very 
large establishment no less than 10,000 Nernst lamps are in use. 
Illustrations of street lighting are shown at Barnes, Maidstone and 
Gravesend. Over 50 Corporations have placed orders for these 
lamps with the company, there being now more 23 million Nernsts 
in operation. Ornamental fittings and accessories are now avail- 
able in variety, and inspection by the trade of the company’s 
showrooms, 162, Shaftesbury-avenue, London, W.C., is invited. We 
are further informed that the company’s works are about to bring 
out a new lamp (t “р ")ір 1 amp. size for street lighting for 
high voltage. This lamp will be similar to the small“ B” type at 
present in use, but will be specially suitable for street lighting, and 
will be supplied at a very large reduction on the “ A" type of lamp 
at present in use for that purpose. There is also to be a new type 
of шр placed on the market shortly, suitable for 500 volt circuits. 


Catalogues, &c.—In the General Electrical Progress Sheet, 
No. 54, besides many other matters illustrated and described, par- 
ticulars are given of electric side or head lanterns for motor cars 
and of an electric curling-iron heater of vertical pattern. These 
items are shown in the accompanying illus- 
trations. In connection with the lanterns, 
advantage is taken by the General Electric 
Co. of the use of small dynamos on motor 
cars for charging accumulators direct from 
the engine to design a lamp suitable for 
mounting on the dashboard or frame of the 
car. This lamp is so fitted and is of such 
substantial construction that it is claimed 
to withstand the utmost vibration. Fitted 
with a heavilv silvered parabolic reflector 
the lamp gives a powerful light, and is pro- 
vided with a lens of coloured glass to pro- 
vide a less intense glare than that given 
out by many of the lamps now in use. 
The curling-iron heater, which is an elec- 
trical accessory in very general use where 
clectricity supply is available, has been 
designed to combine the high electrical 
efficiency of the earlier types of this 
apparatus 1 by the General Electric 
Co. and to in keeping with the orna- 
mental requirements of many rooms and 
other places where curling irons are used 
As will be seen, the heater can be con- 
nected up with the supply by means of tho 
plug with which each heater is supplied. | : 
The current used to heat up to the 5 temperature is approxi- 
mately the equivalent of that needed for lighting an 8 c p. lamp for 
three or fanr minutes. 


Electric Side or Head 
Light for Motor 
Vehicles, 


= 


Pillar Pattern Electric 
Curling Iron Heater. 


Switches and switch plugs are illustrated and described in leaflets 
Nos. 2,085 and 2,086 respectively, issued by the Edison & Swan Co. 
The accompanying illustrations show a 5-ampere Ediswan H.V. 
switch plug and the Ediswan button switch with wedge movement. 
The switch plug has been specially designei to meet fire insurance 
requirements, &c., and the demands of the supply authorities. It 


NUS =) 
— 


„ Ediswau " 5-amp. Automatio Action 
Switch Plug. 


comprises a quick-break double- contact switch, which is closed and 
opened by the insertion or withdrawal of the plug. This latter is 
inade with a sharp prong which pushes over a cam on the switch 
spindle when making, and engages a detent on the cam when 
breaking, the circuit, the action being entirely automatic. The 
button switch is claimed to have, besides the advantages of the 
tumbler switch, an independent break, the cycle of operations being 
effected by means of one push only. 


In a catalogue issued by Mr. R. W. Paul, of 68, High Holborn, 
London, W.C., some new instruments are described and illustrated, 
supplementing Mr. Paul's inain catalogue of electrical instruments 
which was reviewed in our columns some time ago. These instru- 
ments include single-pivot .moving-coil galvanometers, milli-volt- 


£7 telegraph material; Madras, £34. 


meters, Micro-ammeters and megohm-meters, also pyrometers, &c., 
which Mr. Paul claims to be a unique series of instruments of novel 
and highly successful design, capable of almost universal adapta- 
bility to the requirements of electrical testing and measurement. 


A new catalogue of ship, factory, colliery, street and traction 
fittings is also issued by the Edison & Swan Co. The accompanying 


illustrations show (1) a cast brass tram- 
car roof light fitted with hinged door, 
screw lock and key and enamelled iron 
reflector and (2) a street lamp with 
enamalled ventilating iron sbade fitted 
with brass hinged riim supporting a heavy well glass. 


The R.E. type of motors (manufactured by the Rhodes Electrical 
Mfg. Co., 70-71, Bishopsgate-street Within, London, E.C.) are 
illustrated and described in a pamphlet justissued. Particulars are 
given of the outputs of these machines at different speeds. 


Messrs. Beanland, Perkin & Co., of Neville-street, Leeds, are 
placing on the market ‘‘Gre-Solvent,” a material which contains 
no acid or sand, and is claimed to promptly remove from the hands 
machine grease, axle grease, paint, printers’ ink and similar adhesive 
substances. It is said to have reached a large consumption in the 
States. 


A new type of Bifluid " tachometer is described and illustrated 
in a list sent out by Messrs. Moulsdale & Co., 24, Chapel-street, 
Liverpool. -A number of different forms of this apparatus are 
shown suitable for every class of machinery, including electrio 
generators, steam or hydraulic turbines, &c. 


Milli-Ammeter for X-ray Tubes.— By means of the instrument 
shown herewith the intermittent current that passes through an 
X-ray vacuum tube can be measured as easily as is the primar 
current of the induction coil whi 
supplies H.T. current to the X-tube. 
The instrument consists of a deli- 
cately pivoted soft iron needle, with 
a long aluminium pointer attached to 
it, which works inside a coil of fine 
wire. The controlling forco is a per- 
manent magnet fixed under the coil. 
The best place to fix the instrument 
is usually on the tube stand, but it 
can be screwed to a wall or table or 
anywhere not too near the induction 
coil. With a properly acting meroury 
break the needle is quite steady, but with а platinum hammer 
break some swinging is unavoidable. We understand that the instru- 
ment also reads quite correctly when used as an ordinary milli. 
ammetoer for continuous current. Mr. Leslie Miller, the maker of the 
instrument, suggeste that it is especially adapted for hospital work. 


October Imports into the United Kingdom.—The value of 
imported telegraph cable and apparatus imported into the U.K. in 
October was £7,316, compared with £5,419 in 1908. The exports 
of similar goods were valued at £69,186, compared with £47,065 in 
1908. For the first 10 months of 1904 these imports were valued 
at £40,852, compared with £50,199 in 1908, and the exports at 
£696,708, compared with 1,619,628. 


Exports of Electrical Apparatus and Material.—The follow. 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from Nov. 16 to Nov. 22, with the 
ports of destination :— 

Aden, £122 (telegraph material). Africa—Alexandria, £136; Cape 
Town, £518; Chinde, £17; Durban, £2,908 (including £117 telegraph 
material); Port Elizabeth, £12. Argentina—Buenos Ayres, £98. Austra- 
lasia— Adelaide, £1,020 (telegraph material); Fremantle, £11; Lyttelton, 
£1,210; Melbourne, £326 ; Otago, £29; Perth, £113; Sydney, £1,679. 
Belgium, Ghent, £15. Ceylon—Colombo, £11 (including £6 telegraph 
material). China—Shanghai, £123 (including £95 telegraph material). 
Cochin China, Saigon, £17. Egypt—Suez £184 (telegraph material) 
France—Marseilles, £44 ; Paris, £779. Germany—Bremen, £293 (includ- 
ing £236 telegraph material); Cologne, £12. Gibraltar, £15. Holland— 
Rotterdam, £93. India—Bombay, £2,325; Calcutta, £347 (including 
Leeward Islands—Antigua, £110. 
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Maltese Islands—Saffi, 34. Norway—Aalesund, £63 ; Christiania, £21. 
Straits Settlements—Penang, £210; Singapore, £235 (including £33 
telegraph material). Sweden—Gothenburg £16. West Indies—Trinidad, 
£269 "Total, £13,364 against £16,295 in the corresponding week last 
year (Nov. 18 to 24). 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— {Í 


NEW COMPANIES. 


CHAMELEON SIGNS (LTD.) (82,545).—Reg. Nov. ll, capital, £2,700 
in £1 shares, to adopt agreement with H. J. Pearce and W. R. F. Avery 
and to carry on business of manufacturers of and dealers in signs and 
advertising devices, manufacturers of and dealers in electric, mechanical, 
automatic and optical devices, &c. First directors, O. P. McFarlane, 
C. S. Beale, W. R. F. Avery and H. J. Pearce. Reg. office, 318, Dashwood 
House, London, E.C. 


DAIMLER MOTOR СО. (1904) (LTD.) (82,613.) — Кед. Nov. 19, capital 
£200,000 in £1 shares (100,000 6 per cent. cumulative preference), to 
acquire undertaking and assets of the Daimler Motor Co. (Ltd.), and to 
carry on business as motor, cycle, wagon, &c., manufacturers, electricians, 
mechanical engineers, electro-platers, &c. First directors, Sir C. G. 
Jenkinson, K.C.B., Capt. C. C. Longridge, R.A., J. M. Gorham and 
E. Manville. Reg. office, Daimler Works, Coventry. 


DELAFON BATTERIES SYND. (LTD.) (82,567.)—Reg. Nov. 14, capital 
£1,000 in £1 shares, to acquire certain patents and inventions relating 
to improvements in electric and galvanic batteries, to adopt an agreement 
with P. Delafon, and to carry on business as makers of batteries and 
primary and secondary cells, suppliers of electric light, electrical engineers, 
manufacturers of cables, wires, accumulators, lamps and electric 
accessories, &2. Reg. office, 102, Bloom-street, Manchester. 


H. F. HILL (LTD.) (82,615.)—Reg. Nov. 19, capital £100 in 5s. shares, 
to adopt an agreement with H. F. Hill to acquire certain patents and to 
carry on business as electrizians, mechanical engineers, suppliers of elec- 
tricity, manufacturers of and dealers in electrical apparatus, &c. 


MILL, ENGLISH & CO. (LTD). (82,558).—Reg. Nov. 12, cap. £30,000 
in £10 shares, to acquire business of mechanical and electrical engineers, 
indiarubber merchants, general mill furnishers, &c., of Mills, English & 
Co., and the business of ironmongers, iron and steel merchants, &c., 
carried on by Paton & Co. First directors, C. H. Mills, W. E. English 
and R. B. Phillips. Reg. office, 4, Castle-square, Swansea. 


STATUTORY RETURNS. 


DIRECT WEST INDIA CABLE CO. LTD.) — Return to Oct. 13 gives 
capital as £120,000 in 24,000 shares of £5 each, of which 12,000 have 
been taken up. £2. 10s. per share has been called up and £30,000 has 
been received. Mortgages and charges £81,800. 


MONTE VIDEO TELEPHONE CO. (LTD.)—According to return to Nov. 9 
the capital is £160,000 in 87,000 preference and 73,000 ordinary shares 
of £1 each, of which 86,492 preference and 72,680 ordinary shares have 
been taken up. £159,172 has been received. Mortgages and charges nil. 


PRESTED MINERS’ GAS-INDICATING ELECTRIC LAMP CO. (LTD.)— 
In return to Nov. 7 capital is £15,000 in £1 sbares, of which 14,600 have 
been taken up. 15s. per share has been called up on 5,000 and 10s, per 
share on 2,100 shares, resulting in receipt of £4,798. 15s. 7,500 shares 
are considered as fully paid. Mortgages and charges nil. 


SANITAS ELECTRICAL CO. (LTD.) —Return to Oct. 8 gives capital as 
£5,000 in £1 shares, of which 4,250 have been taken up. £1 per share 
has been called up on 2,250 shares and £2,250 has been received. 2,000 
shares are considered as fully paid. Mortgages and charges nil. 


MORTGAGES AND CHARGES. 


BENHAM & FROUD (LTD )-—Lien reg. Nov. 1 for £4,600 54 per cent. 
third debentures, part of £12,000 authorised; no trustees; charged on 
undertaking and all property, present and future, including uncalled 
ае ae to first debentures for £8,000 and second debentures 
or ,000. 


BROOKER & GOSS (LTD.)—Two debentures, both dated Oct. 31, 1904, 
securing £100 and £300 respectively, have been registered. Property 
charged, company’s undertaking and property, present and future, 
including unpaid capital. The two debentures rank pari passu with each 
other and with a prior debenture for £500. Holders, H. V. Esmond 
(£100) and G. F. Puxon. 

BURNAND TRANSFORMER СО. (LTD.)—Lien reg. Nov. 3 for 1,000 
second debentures; no trustees; charged on all property, present and 
future, including uncalled capital, subject to debentures for £1,000. 

ELECTROLYTIC ALKALI CO. (LTD.)—Issue on Oct. 31 of £1,850 first 
тогітаде debentures, part of series created July 9, 1904, to secure 
£50,000, charged on the company's undertaking and property, present 
and future, including uncalled capital. Trustees, Liverpool Mortgage 
Insurance Co. Previously issued of same series, £10,350. 

KEYNSHAM ELECTRIC LIGHT AND POWER CO. (LTD.).—Issue on 
Nov. 9 of £300 debentures, part of series created Nov. 30, 1903, to secure 


£1,500, charged on premises at Keynsham and company's undertaking 


and property, present and future, including uncalled capital. Holders, 
E. E. Mills and Miss E. J. Mills. No trustees. Previously issued of 
same series £1,200. 


LLANDUDNO & COLWYN BAY ELECTRIC TRACTION CO. (LTD.) — 
1,000 5 per cent. first mortgage debentures of £50 each and 49,410 
ordinary £1 shares have been offered for sale this week. 


LODGE ELECTRIC LIGHT & POWER CO. (LTD.)—£1,000 debentures 
dated Oct. 31, 1904, charged on company's undertaking and property 
present and future, including uncalled capital, have been registered. 
Holder, Sir P. E. Bates. 


NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—Issue on 
Nov. 5 of a 4per cent. debenture for £400, part of series created June 3, 1896, 
to secure not more than two-thirds of subscribed and paid-up capital for 
time being, charged on company's undertaking and property, present and 
future, including uncalled capital. No trustees. Previously issued of 
same series, £32,200. К. 


UNDERGROUND ELECTRIC RAILWAY CO. OF LONDON (LTD.)—Trust 
deed dated Oct. 25, and an instrument of charge under Land Transfer 
Acts (1875 and 1897), bearing same date, to secure £850,000 debentures 
created by resolution of Oct. 18, 1904, have been registered. Property 
charged, company's generating station, plant and machinery at Lots-road, 
Chelsea, with cables and ducts therefrom to Earl’s Court; company’s 
interest in certain contracts for supply of electricity and otherwise; and 
loose plant and machinery, tools, stores and similar loose chattels 
belonging to company in or upon the said generating station or any part 
thereof. Trustees and holders of charge, J. Trotter, H. Cockburn and 
J. A. Dawes. 


CITY NOTES. 


—— eee 


MEMORANDA (Nov. 17).—Bank rate 3 per cent. (since April 21, 1904). 
Price of silver 27d. per oz. Consols 88,; —88,°. for money, 88,5 —884, 
for account; 24 per cent. annuities 872—874. Consols Pay Day, Dec. 1; 
Stocks and Shares Continuation Days, Nov. 28 and Dec. 13; Ticket 
Days, Nov. 29 and Dec. 14; Pay Days, Nov. 30 and Dec. 15 ; Mining 
Share Carry-over Days, Nov. 25 and Dec. 12. 


AFRICAN CONCESSIONS SYNDICATE (LTD.)—At the meeting on Tues- 
day the chairman (Mr. W. A. Wills) said that the stagnation that has 
prevailed in the financial markets of the world had, to some extent, 
retarded progress, and they thought it inadvisable to proceed this year 
with the survey of the Falls preliminary to the installation of their power 
plant. They had applied to the Chartered Co. for, and had obtained, an 
extension of the period during which they were to make the preliminary 
survey. The total n.r. ін the Hood season running over the lip of the Falls 
was 35,000,000 н.р., or about five times the amount running to waste at 
Niagara Falls. The Falls were situated in a great mineral centre, and in 
one of the healthiest countries, probably, in the world. Within a com- 
paratively few years they should see & great power city carrying on 
innumerable industries supplied with electrical power from the Falls. 
In addition to tramways, railways, and lighting, Niagara Falls were 
supplying power for manufacturing aluminium, the operation of water 
works, alkali works, and many other manufactures. In two directions it 
might be looked upon as certain that the power from the Viotoria Falls 
would be used on a large scale, first in connection with the country as a 
cotton-producer and, secondly, as a copper producer. Their engineers 
reckoned that the cost of putting up а 10,000 н.р, plant would be 
approximately £50,000. 


ARON ELECTRICITY METER (LTD.)— The directors’ report for the year 
to Sept. 30 states that, after providing for general charges, depreciation 
and share of expenses and discount on issue of debentures, the net profit 
was £10,679. 19s. 1d., which will be applied to remove from balance-sheet 
trading loss of 1901-2 (£4,645. 1s. 9d.), set aside for debenture sinking 
fund (£2,500), 24 per cent. on account of preference dividend in arrear 
(£3,122. 8s.), leaving £412. 9s. 4d. to be carried forward. The directors 
state that the demand for meters continues to increase, especially in Ger- 
many, and the business in England has also assumed a brighter aspect. 
The additional factory buildings in Schweidnitz were completed early in 
the year, and the facilities thus obtained have considerably helped to 
improve the results of the year's trading. The new alternating-current 
motor meter placed on the market some time back appears to meet with 
favour. The demand for the double tariff meter, the time switch and 
other recent inventions is constantly increasing, and Prof. Aron, who is 
mainly responsible for their effective design and construction, continues 
to devote his attention to the development of all requirements connected 
therewith. The transfer books and register of members will be closed 
from 28th inst. to Dec. 17 inclusive. 


DE BEERS CONSOLIDATED MINES CO.—The chairman (Sir Lewis 
Mitchell) stated at the meeting last week that the electric power and 
lighting station had been completed, and the work of constructing an 
electric tramway to Alexandersfontein was well forward. 


GENEVA TRAMWAYS СО. (LTD.)—The report for the year ended 
Sept. 30 states that the gross profit on the working of the Swiss company 
was 215,400fr., and, after making provision for debit balance of 12,307fr., 
&c., the balance was 56,390fr., which has been carried forward. The 
gross revenue was 1,953,486fr., against 1,890,775fr. in 1902, gross expen- 
diture 1,742,037fr., against 1,745,151fr. The ratio of expenses to revenue 
was 89:18 per cent., against 02:3 per cent. 
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LANCASTER AND DISTRICT TRAMWAYS CO,—The chairman](Mr. A. 
Bell) at the meeting on Saturday referred to the proposed purchase of 
the system by Lancaster Corporation, to link it with their present electric 
tramways. The company had had an opportunity two or three years ago 
of selling their undertaking for £45,000, and during the year they had 
had other opportunities of disposing of their property, but had not done so. 


MAY-OATWAY FIRE APPLIANCES LTD.) Although the automatic fire 
alarm industry is a comparatively new one in the United Kingdom, the 
report of the May-Oatway Fire Appliances (Ltd.), which we give below, 
is, as far as we remember, the first report of any company engaged in 
this branch of work which has reached a self-supporting stage. We 
understand that this measure of success has been obtained without the 
company having to apply to the Insurance Companies for discounts. We 
learn that the May-Oatway Co., now that the magnitude of their business 
and the low average and maximum fire loss over a term of years seems to 
the directors to warrant recognition, are about to ask the Insurance 
Companies to give to those whoin the Mother Country improve their risks 
by the use of the May-Oatway system the premium rebate that has been 
allowed for some time in the Colonies. There can be no question that 
the judicious and methodical adoption of such systems of fire alarm 
instruments as are offered to insurers by the May-Oatway Co. has done 
much to reduce the number of fires, and consequently has served to 
materially benefit the Insurance Companies, who will doubtless, in 
recognition of such prudent insurance against disaster, give the company's 
application everv consideration. 

The directors' report to Nov. 12 shows a profit, after providing for 
depreciation of stock and plant, of £2,033. 13s. 3d., equal to a dividend of 
about 6 per cent. upon the issued capital. The directors are now able to 
make good the deficiency of £1,765. 3s. 2d. which accrued during the 
earlier years of the company’s working, and recommend writing off exhi- 
bition expenses £71. 9s. 7d. and £145. 7s. 2d. from preliminary expenses, 
carrying the balance forward. Exhibition expenses for the past 16 months 
have already been charged against currentrevenue. Since the last meet- 
ing the company have put in some of the largest installations of automatie 
alarms in existence, and the directors believe that that supplied to Messrs, 
J. & P. Coats constitutes a world's record, while the preference shown for 
the company's appliances by the great railways and manufacturers having 
expert engineering departments, and the orders received for repeat instal- 
lations or extensions from Glasgow Corporation, Messrs. Harrods, J. & B. 
Stevenson and others, must be regarded as highly gratifying to the share- 
holders. The favourable fire loss experience has been maintained, and in 
no case where an outbreak has originated in any building protected by 
the company's system has damage exceeded nominal figures. (4 number 
of instances are quoted in the report.) Application has recently been 
made to the London County Council for permission to transmit to the 
Metropolitan Fire Brigade stations calls received from the company's 
various City installations, and the Council's terms are now under con- 
sideration. Several additional fire brigade stations have been fitted. with 
the company's apparatus, and protected buildings have been placed in 
connection therewith. It is stated that the value of the property pro- 
tected by the company's appliances exceeds by millions of pounds sterling 
that covered by all other existing systems of similar intent within the 
British Empire, and this pre-eminence is claimed to be due solely to 
the essential merits of the system and not to reductions in premiums by 
the Associated Fire Insurance Offices. Agency arrangements have been 
entered into with the Société Industrielle des Telephones, Paris, to develop 
the French patents. The agency arrangements have been extended in 
various parts of the United Kingdom, and branch establishments have 
been opened in Glasgow, Liverpool and Manchester. 


MORECAMBE TRAMWAYS СО. — At the meeting on Monday the chair- 
man said negotiations were proceeding with the local authorities for the 
conversion of the company’s tramways to electric traction. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.—An extra- 
ordinary meeting will be held on Dec. 9 to authorise the creation and 
issue of the third £50,000 debenture stock, which the company will 
presently be enabled to issue under the provisions of its act, in respect of 
a further subscription of £160,000 of ordinary share capital. 


STOCK EXCHANGE NOTICES —The Stock Exchange committee have 
been asked to appoint special settling days in and grant quotations to a 
further issue of 20,000 £5 ordinary shares (£3 paid) of the Calcutta 
Electric Supply Corpn. (Ltd.), and a further issue of 5,000 44 per cent. 
£5 fully paid cumulative preference shares of IF. T. Henley's Telegraph 
Works Co. (Ltd.). 

WEST INDIA & PANAMA TELEGRAPH CO. LTD. The directors’ report 
for the half-year ended June 30 states that the amount to credit of revenue 
is £34,581. 118. 7d., against £34,903, 10s. 114. for the corresponding 
half-year of 1903. Expenses have been 423,437 14s. 3d, against 
£23,051. 145. 2d., leaving £11,143. 17s. 4d., to which is added £1,825. 1s. 3d. 
interest on investments and £710. 15s. 14. from last account, making 
£13,679. 13s, Sd. The directors propose payment of 7s. per share on 
account of arrears of dividend to June 30, 1904, on first preference shares, 
taking £12,097. 1s., leaving £1,582. 12s. Xd. to carry forward. Expenses 
of repairing cables during the half-year amounted to £8,539. 12s. 9d., or 
£1,211. 17s. 4d. less than for the corresponding period. This is, however, 
exclusive of a further expenditure of £3,467. 13s. 2d. (charged to reserve) 
in respect of 40 knots of new cable used in February last in the repair 
and partial renewal of the St. Lucia-St. Vincent section, which was 
interrupted by volcanic disturbances in Sept., 1902. The company’s 
repairing steamer ‘‘ Henry Holmes was chartered to the Cuba Submarine 
Telegraph Co. in September last to repair one of their cables, but the 
charter has since expired, and the ship has resumed her ordinary work 
on the company’s system. The Danish colonies of St. Thomas and St. 
Croix have renewed their subsidies for a further tive years, 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


AGGREGATE, 
Line, 4 — or Deo. 
(a) No. of Азем. Inc, or 
"— ͤ week. Des. (a) 
2 2 oe pa 
Aberdeen Corporation .... Nov. 19 | 1,119 | + 79 | 95 | 87466 + 6,791 
Airdrie —23**õh˙R „ 6„„„% „„ „„ " 11 206 .. 40 | 8,085 I eee 
Ayr Corporation . „ 19 182 | + 11! 27 9,790 + 501 
Barnsley ЕЕН * 11 160 = 9 45 7,651 i= 555 
Barrow нано „„ „„ „„ 37 11 202 LI 40 7,960 | LLLI 
Bath Electric Trams, Ltd. „ 16 595 E 46 29,701 | 
Bexley District Council...... А ех m = sv d oe 
— . 2 | г. | @ эй 2 
LII LI 1 ... 45 18,811 . 
a egg Me „ 19 5,952) + 377 20 108,969 ＋ 5,174 
Blackpool tion ..... » 29 8958 + 60) 83 | 41,821 |+ 6,910 
Blackpool and » 19 194 | 4 98 90 20,254 |+ 881 
Blackp'lSt.Anne's&Lytham — „ 17 - 155 | - 14| 42 853 |- 114 
ton tion „ 20 1688| + 18 84 63,872 + 478 
Bournemouth » 16 + 95) 383 88,810 + 2,07 
Bradford ees » 19 8715| + 803 | 82 155,299 + 26,218 
Brighton Corporation. „ 20 795 | + 44 | 83 85,819 + 3,822 
Brisbane Tram esses! Sept. 28 | 9,996 | + 5 18 | 80 + 145 
Bristol Trams & | m 2 ne C + 828 | 15 186,56 + 1,440 
Buenos Ayres & Belgrano { „ 23 928 H 316 } 27 | 81963 + 8,608 
Burnley Corporation. ...... Nov. 19 | 1,015 | + 264 7 7,886 + 164 
жет Tramways Qo.. ^E is 19 37,792 322,307 * | 145.900 | Т1 * 
— " a37, 21 8745,90 -+ 877,565 
Camborne-Redruth ш...  » ? ij- n| $|- 84 |» nt 
Corporation — tu 1ч 1,782 ә 8 3 } | 69,293 + 1,626 
Carlisle Tram „ J9 176; + 17 46 9,179 + 217 
Oentral London ee » 29 | 7,057 | - S1 90 | 124,918 - 853 
Chatham &Dist. Lt, Був... „ 17 496 | - 7 27,233 + 2,199 
Ci & South London Бу. „ 20 32,903 - 07| 2i 62,775 - 1,914 
Colchester Corporation ...| „ 17 175 | - 18 4,610 
Cork Electric Trams Со... „ 17 10 + 32 46 21,746 - 2514 
Derby Corporation - eee - - vel e 
Devonport & Dist, Trams... ,, 11 15 — 58| 46 | 941295 + 8,982 
Dover Оо see rv» cv wee r 19 163 ! ES б 84 7,890 160 
Dublin & Lucan Kailway 2 ' 96 | - 5| 90 2.687 — 21 
Dublin Southern А s 18 842 + 116 | e 
Dublin United. . . „ 18| 8,703} + 24s 20 | 104020 — 2,799 
Dudley - Stourbridge eee | n 1 e = ai 45 | 89,500 c 1,419 
ТҮҮ г | + eve | eee ... 
East Ham Council. .. .. „ 19| 562) - 27 з | 21,797 + 1.488 
Gateshead & Dist, Trams | VA 9:4 | + 18 | 45 | 41,115 + 1,873 
canen Corporation......... „ 19 | 14,471 | + 1,078) tas 859,831 + 20,69 
Gravesend—Northfleet...... x; | | "905 | - '. 98 | 45 1 | к 
Gt. Northern & City Rly.... „ 19 1,305 | * | 40 (0408 E . а: 
, Greenock & Port Glasgow. 11. 680 | 4- 80 ! 45 26,265 + 1,828 
Halifax Corporation „.. , 16 2625| + 173 83 „897 + 8872 
Hartlepool Tramways ...... | » N| | 247] + 4| 45 18,396 + 1,05, 
2 — баена; Ж с H | ыш + 78 83 46,296 + 9,956 
— n * " , 
Ilford District Council ...... Pada Шс) (haga Ses e e Mer 
Ilkeston Corporation. . 1 |, 106 — 18 7 806 — 78 
Ipswich Corporation — | » 19 828 | os 88 11,066 
lsie of Thanet Co. eee. ». 19 $71 | + 8 7 | 2609 - 110 
1 ess А xcd aš T { Lee 
ter & District... =, 11 108 | + 6 45 6,893 + 24 
Kirkcaldy Corporation ... „„ 93 918| - 25 46 | 10518 aii 
Lanarkshire Trams O0. . „ 17 657 + 93 45 | 30195 + 19,017 
Leeds Corporation. .... „ 32 5,0901 + 98 33 | 199,566 + 11,646 
Leicester Corporation ...... aes De ЖАЙ ^ 27 | 82,395 y 
Liverpool Corporation ... „ 12 | 10,842 + 179 46 | 477,880 + 13,420 
2 Mlle ve Bly...| „ 20 1,445 — 147 tal 832437 - 41,759 
— 2 2,838 | 3 { 
amano MM Raed oaa ае liu aa 
stone Corporation ... & 3I 100 Ke 18 2.928 
Manchester Corporation. „ 19 11,67) | + 588 83 411.871 + 18,101 
Mersey Railway ........ n s 1 1,661 + 194 | 20 29,833 + 2,447 
MerWhyr . . . . . . .. 4. 1 195| - 7| 45 9.103 |+ 53 
Metropolitan Klec, Trams cm 9 1,589 | + 518 20 37.981 + 10, 405 
Middleton .. » 111 4 19 45 11,069 + 814 
Nelson Corporation — | » 19 109 + 80 Bi 4104 + 1,251 
К „ Corp. | + i : 8,528 | + 77 | 2 73,285 + 8,897 
RS 35 498 | + 84 1 N, 480 + 357 
Oldham, Ashton & Hyde... „ HM 5.1| - 11 45 24,879 — 19,28 
à 6| 1,210 | + 153 |. ‚о 
Oldham Corporation..“ „ 1 To an 0558 «rs 4 1 
Perth (W. A.) Elec. Trams. „ 18) 13:8) + 93 46 59,813 + 6,216 
Peterborough .................. "EE Г 118 | - 55 45 6,97 - 218 
Poole and District............ m, "d 157 + 4 45 13985 + 46 
Portsmouth Corporation... „ 19 1,462 + 143 834 69,171 + 5,678 
Potteries N sat 1чу + 171 45 77,585 + 5,709 
Readin Corporation bte sire TED С, 506 + 41 7 1.259 " 
Rochdale Corporation.. ; ve ej TA ves 
Rothesay ................. ae 5 i 84 - 5, 45 | 6762 |- 2 
Salford Corporation „ 21 3,728 + 125 | 38 | 133,816 |+ 8,267 
Bheerness ..................... 8 6) + 7 45 2928 |- 4u0 
Sheftield Corporation ...... „ 20 4,433 | + 197 | $94 | 160,66/ + 8,1939 
Bouthampton Corp ation... z wT нб + 32 | 88 33,007 |- 2.128 
Southend Corporation ...... wi 239 + 26 | 31 | 13,161 |+ 1,857 
Southport Tramways ...... m M 235 - 4 | 45 14,893 |t 506 
B. Staffordshire Tram. „ H 821 — 170 45 P4554 — 6,604 
Stockport Corporation ...... TE “I8 460 + 130 33 19648 T 17,728 
Sunderland Corporation ath aden IN apa — РЕ i 
Swansea Trams ............... w M 467 - 40; 45 24,631 + 972 
Taunton Trams 22 41 88 6 45 2,506 |- 279 
Tynemouth and District ... 5 MH 193  - 21 45 13.554 — сд 
Tyneside Trams Coo 1% 26 315 + 51| 46 18,070 + 3,057 
Wallasey District Council.. s 19 646 + 11 $33 25,945 (+ 1,607 
C „ 19 450 + 44 | 22,294 . 
Warrington Corporation... ; "T à ту = 
West Ham Corporation .. ^. 1,007 ES 88 35,826 | . 
Weston-super-Mare ........ фу" 34 5 45 | 68075 4 501 
Wigan Corporation 225 T ove one 
Wolverhampton District n^ 34 8:5 + 4 45 1717115 | - 70 
WOLGOUÍBE, iesus Сө басын: an 44 279 + 173 40 12,879 |4- 6,871 
раненне 8 d SO. =. SBT 4 4,983 |- 87 
Yorkshire Woollen District 11 N21 | + 131 45 26.610 1 R.P 
.. . ĩᷣͤ ФЕ. . e їл 
(a) These comparisons are with the corresponding period last year. 
Partly electrical. # Minus 8 days. Minus 2 days. § Plus 2 days. ‘| Plus 9 days. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


ELESTRIG RAILWAYS, TRAMWAYS, 20 

6| 3/0 tine Ordinary Shares. 611 

5 26 Do. 57 Cum. Pref. eseee WENEN EE 9.9 55-55 
Bt. 6 Do. ent 0x Deb. TITTTII ee 143 —146 
st. 6% | Auckland Elec, Trams 5% Deb. (red.) | 106 —107 
10 Baroelora Tramwa Ord. e0c06909909900009000€58 9 —10 
E dz Do. 47 6000. %%%, %%% el c 

hd Do. Deb. Stock red, 0060002606206 
100 5 ро. р Cent. De ( 0060000 05 6 ее 98 —101 

1 os Bath Xi Trams Pret. Ord.. „%% —} 

1 ы Do. 5% Cum. Pret. 266 %% 0 9090099«009000090029 —1lh 
5| .. | Bris Eleotrio Trams. Invest. Ord. 2 
ae ро: 5 "Gani. Deb 0002000000 ees 96 1 | 

° m . е е ° ее -— 
10) | эйды Балар ana Oren Uri. 18 m, 
Do. ram 60900260066 -— 
Bt. 4% | Do. d net Ont. Brel (ity ү „ .| 107 —109 
ВЕ 6 вона umbia Elec. Riwy. Det. Ord. 100 —108 
Bt. B Do. e. Ord. Btook „%. 909000900099 108 -—105 
10 Do. b Cum. P , Pret. 909099920099 101 —104 
40 Do. 4$ per Cent. Ий Mort. Bebe. . . . 103-104 
100 Do. Vancouver Power Debs....... — —100 
0 6/0 m pe Gent, Oum. Pre, g eet 10 108 
8t.| 5/0 | Do. ср Gent. Р Debs ......| 117 —119 
й” 70 Do. 47 pe per Cent. 2n Deb. Stock.. 29 DE 
Buenos Ayres an roy о Ord......... 1 8 

6 50 ре. 6 per Cent. "А Cum. Pret... В 0—9 
Bt. b Do. к Cent. Debs. . eee Seeeseretee 106 —1 
В.) 6% | Do. 6% and Deb. Stock Prov. 102 —105 
Bt.) 57 | Buenos Ayres Elec. Trams (1901) Ltd. 

бо Stk. оз 60e %%% %% „% „„ 96 —99 

b 3/0 00266000060 06060006 775, 
и 1 | со, Calo I ш ener ook (red.) .. ecl 
Bt. 4 — воша поа vei Hen КЫА = 
St. 4 Do. 4 per Cent. Pret. Stock 101 —108 
Bt. 4 ро Deferred Stoc tock 6 %%% % %%. LIITIITII eote: 81 
о 23 4 т — De ee 4.87 Gm. Pri. rt ЕЛА 

de of t Birming am Trams. Я РЕ 
100 4% 54 т Cent. 1st Mort. Bebs 98 —101 
Bt. City n South London Rly. Con. Ord.| 46 —47 
Bt.| 6 op Feet, (1891) ...| 122 —125 
Bt. 5 Do. de 8 анавы. 117 120 
85. Б Do. (1901 CFC 114 —117 
Bt. 4 Do. 4 Ai Cent. Perpetual Debs ...... 104 —107 
Bt. 5% Colombe Trams Lig. ‘Tat Mt. Db. rd. gi) 101 —104 
10 Dublin United Trams. (1896) Ltd., 13 —14 
10 60 | Do. Cent. uen 3 15 —16 
10 3 04 | Gt. Nor ern & City Rl ly. Pri. Ord. (42) 646 
10 4/0 | Gt. 5 Ficosa n & Brompton "m 
er Bros р Certs. ...... Ж 
D 19% |t penal таша "Ex 900 %%% „%% „6 6 „ n ao 
t Imi рени рет еп e %%% „„ 0090 Ores 14 —15 
St. ^ t Do. 41 рег Cent. Debs. .....,............ 110 —11 
b Isle ot Thanet Elec. Trams &Lt.6%Pf| 83—44 
€ $ Do. 4pe per Cont. D eb. f took. ашы 4 =н 
Liverpoo ver way ТЫ 
10 Jj Do. 5 per Cent Pre mIITITI 260% 6 TIT) eee 10 —101 
Bt.| 4 Do. 4 per Cent. Deb. . . . seese. 99 —101 
lu| 6 London United Trams. 5% Cum. Pref..| 10g—103 
Bt. 4% | Do. 4% 1st Mort. Deb. Stook............ 104 —1(6 
8t. .. | Madras Elec. Trams 67 Dev. Stk. 103 —105 
Bt. .. Mersey Con. Ord. Stock........... ашакы 0:0 
Bt. г Cent. Perp. Pref. ............ 10 —18 

i Sue Mec he tan Electrio Trams Def ... 1— 

1 06 | Do. 6% Cum. Pref. ....... e 11— 
100 b | Do. diat Ny. W ch Mrt Ds. 1808) S E 
{ оп .Ry [4 —103 
100 44% 20. Sterling 43% Debs.(1922)........ 108 —105 

5| .. | New Gen. Tract. Cent. Cum. Pref.| — j—1j 
Bt. 05 Perth (W. A.) Elec. UM ODE 108 —108 
101 Potteries Electric er —9 
10| 6/0 Da к Coat Cum. Prol: —9j 
St.“ 47 to Do. 4j per Cent. Deb. Stock. 9) —102 

Ц .. th Lanos. Elec. T & Power Ord, б 

1 ee goara 6 V Del Moat (1 eee fetes ee 
Fn m Do. 44) Debs took St QUE paid) . 8 — 

—60 
$ M 10 Tenne, 20 

1 anpas 1 a S | oaa 

1l .. | Aron Eleo. Meter 6% Cum. Pref i E 

5| 40 | British шша elsby Öables Ord. 

6 1/0 Do. 6 9959999004100999 
Bt. Do. %% 102 —104 
B5. British *v1stMt.Db. 100 —102 

5 British W 9900059209090 81-3 
Bt. Do. 4 Cent. Mort. Deb. Stock .. 89 —9 

$| .. | Brush Electrical Engineering ....... P i 

219/4 ро. 6 per Cent. Pref. Non i 1—11 
St. А aj pet беп. Perp.1 Deb. Stock m 

0 Ы 080 cee cee 69 — 8 
se Oellender's Cable Con. Ord. ........ -| 94—10 

b Do. 5 Cent. Cum. 5 —5i 
St. Do. per Cent. 1st Mort. Debs.(rd.)| 104 —106 

1 eliner Alkali Co. (fally rå; 1-0 
Bt. Do. 47 1st Mort. Deb. (red.) ......... 93 - 

Chadburn’s (Ship) Telegraph Ord. . —1à 
Crompton and Co. (Nos. 1 to 54,000) ... 14—12 
100 6% |* Do. 5 per Cent. 1st Mort. Debs. (red.) 90 —90 

5110/0 | Dick, Kerr & Co. Ord......................... 71—7 

5 50 | ро б . Pret. ... nien. ict 
St. 44% | Do. Deb. Btock ........................ 104—1 

5 .. Vie уты Unies Ah.) (&8 pd.) i1l 

Б ee 0. paid 000000 6992089090599*89080260000 1 -—1 
St. 4 Do. 4 per Cent. Mo ort, Deb Stock (rd. 78 —8 
Bt. 5 Do. 6 Cent. 204 pen udin sistas 79 —84 

6 Ваш n's Elec. со be . Ord.... 53-6 

6 Do. 6 uU Cent. Cum. Pre. s00... 5} —6 
Bt. Do. i pere 1st Mort. Deb. m. 106 —108 

$1 Electric Co n Oo. .................. 134—1 

9 Do. 7 рег СЕ Du. Pret... gi — 
85. 4 Do. 4 per Cent. 1st Mort. Deb. (хөй) £8 —100 
St. 5 Ferranti 6% 1st Mort. Debs. ше): 90 
10 General (1900) 5% Cam. Pref. 94—10 
Bt.“ 4 Do. 4 per Oent. 1st Mort. Debs. ......] 91 —06 

5 s ы sT b Works Ога. ......... n t 
« Do. d Cent. Mort. Deb. ock (rd. ), 109 15 

t Indis ber, Gutta Percha, &o., Wrks.| 20 203 
160 4 Го. 4 pet Cont. 1 Mort. Deb t) 99 —102 
16 Mather & Platt 5 per Cent. 101—1 
Ene | томот стега Мара. RO 
E . | Willans anå Robinson Ord. .......... 1—9 

b| .. | Do. 6 per Cent. Cum. SUMI NE a 

t. «X | ро. ё per Cent. lst Mort. e— 75 — 80 

In calculating the yield, 


xar ER T th E 


27 5 April, Ost 75 
3 6 
410 8 B 50.1 Ora 
429 = 1444 |148} 
415 8 i 1064 |106 
8 0 0 ae ae er 
6 0 0 EN exi ves 
414 0 a. es si 
419 6 gå 100 | 903 
617 8 EN wu 
40 0 | Fob, år ыр 
ө ee oe 
THARE 
8 ug ee e 
516 6 gis 101 “a 
415 8 E „ "oe 
418 0 е ө 
469 m bs 
410 0 20 РА 
591 Feb, Aug | 11 1083 
e 8 
443 аы пе u7 
4 12 10 "m M 
514 0 EB a | 8j 
5 2 8 T 53 | .. 
5 11 6 ео Ers 
412 8 = ee B 
416 3 — 1014 |108 
5 2 6 E Ji a 
815 6 РА 7t? "n 
4 40 RH 
6 3 0 $ 1] 
4 4 2 |June, Dec ^ oii] 
817 9 Бс 
413 6 E T 
818 4 — 11094 
500 RM an 
4 18 8 | Feb Aug |41 | 46h 
41 Feb, Aug 
408 b. A 241 
456 dis pO. lig | .. 
4 6 д : T Si 
3 14 ay. Novy 25 
416 8 Мар FLU 
á 5 8 ee oe ee 
815 0 R " v 
is — 513 | G 
4 0 0|Mar,Sept| -- А 
818 4 Маг. верь -| - 
J . 
517 8 muy 
MINE 
1 Feb, Aug еа 
4 15 8 Feb, Aug ee 
819 8 Jan, July ee wis 
412 0 MÀ 103 1011 
816 9 55 1054 | .. | 
oe Jan, July oe ee 
ее >а 18 
$59] E pats 
417 8 EM : oe 
469 25 i В 
sè May .. M is 
416.9 РА 106 А 
bis ә ШП 
Feb, A “a 
488 Se oan Ж 
ee April Oct so $i. 
ee Jan, July - 
8 7 0 June, Dec | 8:4 | 83 
5 14 2 " sa : 
618 4 July, Ted 
5 0 0 Jan, Julj --| - 
4 6 7 Я Pe oe ee 
4 8 6 oe ee ee 
8 6 6 = T К 
49 6 Ja 90 vs 
ч ee Maroh е 1j 0 
912 0 | Mar, бері | ·. m 
414 6 Mar, fuß $e s 
6 6 8|Jan,July | .. v 
6 5 0 Jan, J 94 | . 
416 8 Jan, July) E 
4 6 7|Nov, Мау |105 | . 
4 18 9 ee oe . 
418 4 - 905 , 
817 6 ps ae А 
4 5 3 Jan, July 1}; . 
5 6 5|Jan.Juy | ..| . 
6 8 8 |Sept .. T А 
5 9 1 Sept бү, . 
4 5 9 Feb. A vs B 
ia eb, Aug Ё 
i Feb, Aug vs 
417 9 | June, Dec Я 
B16 5 |HU-yearly| Èi i 
: 
418 0 Y og. | 
4458 1071 1071 
6 8 0| July ... se 
513 0/July .... 2, 
4 0 6 Jan, July 28) 95} 
6 6 8 z es 
500 as з 5 
64 4| Feb, A Б 
eb, Aug is iN 
4 8 9 FebaAug | .. .. 
4 1 5 Гер, aus 
4 17 6 Feb, Aug | 20,- 20 
3 18 6 | Mar, Se ee oe 
4 810 Mar, Sept 
518 6 Mar, July 853 
817 6 , Jan, Jul "d 
1 00 АР 


го MES, 


[nd 


ELECTRICITY SUPPLY. 
Blackheath & Greenwich Dist. El. Lt. 
See South Metropolitan Elec. Lt. & 
Power Co. below .................. 


| 101160 | Bournemouth & Poole Elec. Sup. ове 114—124 
10 a Do. per Cent. Cum. Pref ........... 10 
10| 6j Do. 67 Cum. Second Pref. .........| 11 —12 

86. ax 09. ро еб рег Cent. Deb. Stoch (red.) ...| 104 —106 
5 ent) EI. Lt. & Power shares 53 
ar Ee Brom Kensington Elec. Sup.Ord. a ети 

b ponas n p 
5 Do. T per Cent. E ref. 9999990000 1 104 
5 tOaloutta El Electric Suppl OTa. . se 171—8 
Bt. 47 Central Elec. Sup. Oo. Guar.Db.Stock 106 —109 
6 Cross & Strand Electric Sup... -9 
6 2/8 Do. er Cent. Pref. 9652009092090 200 000098 
St. 15 Do. n Deb. Stock (red. *90099e9909999000095 108 —106 
5,3 Do. City Undertaking 4—5 
Б 2/8 Do, Do. o Фоооег = 6 
St, е еее -—— 

10 H^ SY of Leadon i Electric b ваї (rod bi 104—11 
10 % | Do. 6 per Cent. Cum. Pref. ............| 18$—14 
St. 5% * no 5 per Cent. Deb. Stock (red.)... . 128 —127 
8t. 44 | Фо 44% $nd Deb. Stock (red.) ...... 104 —106 
10| 4 County of London п Supply Ord... 91—93 
8t. Z| Do. uk Deb. Stook (all p paid) (red. ) 107 —110 
St. 44% | Do. Second Deb. Stock v. Oerts..| 101 —103 
St. 54 | Elec. Ltg. & Trac. Co. yc 575 пере. 88 —93 

6| 20 | Folkestone Electricity Suppl 
8t. 4196 Do. 1st Deb. T Co. Shares 77 e. 102 —106 
10 Havana Electricity Co. PS n 104 
5 36 | Hove Electric ting Ord....... — —8 
St. 44% I. of W.Eleo Lt.& Powers Db St. (red.) 99 —101 
Ц .. | Kalgoorlie Elec. Power&Ltg.6%CmPrt. нү 
Б! 5/0 & Knghtsbdge Ord........ 13°—18 
b 47 K Do. брег Qu Ist Pref......... — 7 
St | 4 & Kngtbg.Co.&N 
rendon E Station) 45 Deb. вк red.) 102 —104 
8| .. e Supply Ord eee 2 —2 
6 8/0 ent. Pref. .60 0000020002020 55 
St. 4 po: 4 per Gent. lst Mort. Deb..........| 97 —99 
10| 9/0 | MetropolitanElectricBup.Ord. ........ 16 —16j 
5| 2/3 | Do. 4} per Cent. Cum. Pref.. 5§—5} 
St. 44% Do per Cent. Deb. Stock 1st Mort. 119 —117 
8t. y 4 Cent. Mrt. Db. Stock (red.) 97 —90 
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SOME amendments have been suggested, by the electrical 
section of the London Chamber of Commerce, to the Home 
Office regulations for factories in which “ medium " 
pressures are employed. Whon the regulations were first 
published, we pointed out that they ought to be identical with 
the Board of Trade regulations, and this point of view has 
now been advanced once more by the Chamber of Commerce 
Obviously, two sets of regulations, not in perfect agreement, 
would tend to create confusion and a feeling of bewilderment 
in the owner of a factory coming within the jurisdiction of 
both Government departments. 


ANOTHER point is brought forward by the Chamber in the 
objection set out on p. 216 of this issue. It is scarcely con. 
ceivable that the Home Office regulations would be rigidly 
enforced in the testing department of an electrical manu- 
facturing works, because, as pointed out by the Chamber, it 
would be quite impossible to comply with them. 
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applicable to such cases, and care should therefore be taken to 
see that they are not made final without some saving clause 
being inserted providing for the exemption of testing and 
similar departments. 

—— 

Mr. J. Е. C. SNELL’s Paper on the “ Distribution of Elec- 
trical Energy," read at the Institution of Civil Engineers last 
week, is a peculiar mixture of matter suitable for an elemen- 
tary text-book and controversial matters inviting debate from 
experienced electrical engineers. We publish the official 
abstract of the Paper in another column. Mr. SNELL’S con- 
clusions as to the limits up to which low-pressure distribution 
is economical, and the limiting economical pressure for trans- 
mission by underground cables, are somewhat at variance with 
recent practice in this country, and it is to be regretted that 
we are prevented from publishing the steps of reasoning which 
led him to these conclusions. We congratulate Mr. SNELL on 
the honour which he has earned at the hands of the parent 
engineering institution in having had his Paper accepted for 
discussion at their general meetings. On theother hand, many 
of the leading electrical engineers who are not members of the 
Institution of Civil Engineers will be unable to take part in 
the discussion on the Paper, and neither the full Paper nor 
discussion on it may be published in the technical newspapers. 

— 

IT is to be regretted that the Institution of Civil Engineers 
has done so little to recognise one of the most influential agents 
in promoting the progress of the engineering industries—viz., 
the technical Press. While the younger and more progressive 
institutions invite the editors of the leading engineering 
papers to send representatives to their meetings, and welcome 
the wider discussion of important questions and the wider and 
speedier dissemination of the views of their members which 
can be effected by this means, the Institution of Civil Engi- 
neers sits with closed doors. We trust that the Council of the 
Institution will soon allow itself to be actuated by the broader 
views which now prevail as to the usefulness of publicity, but 
in the meantime we would urge electrical engineers to offer the 
fruit of their efforts to the Institution of Electrical Engineers. 
In acknowledgment of the kindness of the Institution of Civil 
Engineers in allowing the Electrical Engineers to meet in the 
lecture theatre in Great George-street, the meetings of the 
latter Institution are open to all members of the Civil 
Engineers, Thus, any member of both Institutions may rest 


this, however, the regulations, as they stand, are undoubtedly | assured that, in reading his Paper before the Institution of 
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Electrical Engineers he will be at the same time reading it to 


as many members of the older Institution as care to attend 
the meeting. 


— ge 


While it is possible to give approximate figures of the 
saving effected by conversion from steam to electric driving in 


collieries, it is by no means easy to effect an exact comparison. 


As a matter of fact, very few colliery owners have any idea 


as to how much it costs them per annum for power, and the 


waste is often appalling. We know of a colliery consisting of 


three pits where the consumption of the various engines varies 
from 60lb. to 80lb. of coal per horse power-hour. The worst 
case is that of a main pumping engine, situated some 400ft. 
below ground. At the surface the steam pressure is 100lb. per 
square inch, but at the stop valve of the engine it is only 
351Ь. per square inch: This is perhaps an extreme instance, 
but there are many almost as bad. It is no uncommon thing 
to see live steam pipes passing down the shaft with a veritable 
rain of cold water falling upon them. Long lengths of unlagged 
steam piping in the open air, leaky joints, &c., are the rule 
rather than the exception at coal pits, and it does not require 
a very highly trained engineer to discover that immense sums 
of money are being wasted every day. However, it is to be 
hoped that the time of such things is past, and that coal 


owners will appreciate the great economies which may be effected 
by purchasing their electrical energy from the power companies 


at rates with which they themselves cannot possibly compete. 


— — 


THE principle of steadying the output of an engine or motor 
which has to deal with a rapidly-varying load by storing 
energy in a flywheel during the moments of light load and 
taking it out again when the demand for power rises above the 
average is not a new one. Applications of this principle have 
been made to numerous purposes where the fluctuations are 
very pronounced, both in magnitude and length of cycle. In 
rolling mills, for instance, huge flywheels have been used for 
overcoming some awkward peaks in the load curve. Ingenious 
adaptations of the idea to mining work are described in articles 
on electrical winding plant which we publish this week. 
Besides securing a practically constant demand on the central 
station, the arrangements adopted have the further advantage 
of avoiding starting resistances entirely. These advantages, it 
is true, have been secured by the introduction of additional 
machinery, but it may, nevertheless, be expected that the 
apparatus is quite as reliable as the large starting resistances 
which it replaces, A considerable saving is certainly effected 
by the reduction in the size of the power plant, made possible 
by the application of the flywheel principle, but whether this 
gain is offset by the auxiliary machinery necessary can only be 
decided case for case. A somewhat similar application of the 
flywheel principle—viz, regulating the field automatically 
when the heavy load comes on, so that the motor tends to 
slow down and the flywheel supplies energy to the system—is 
made in the case of the electric driving of heavy rolling mills. 
Without an arrangement such as this it would be difficult to 


find a motor capable of driving heavy rolls which their 
enormous variations of power demand. 
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ON another page of this issue will be found a description of 
the Fife and Scottish Central Power Schemes, each of which 
gives every promise of a most successful career. Situated in 
the midst of large coal fields, which are, comparatively speak- 
ing, in a virgin condition, there is no apparent reason why 
they should not fulfil the most sanguine hopes of their pro- 
moters. The Fife scheme is in a much more advanced state 
than the Scottish Central and the demand for power has 
become so urgent in both areas that pilot stations have been 
erected. Although industrial manufacturing works of almost 
every description will be supplied, the greater part of the load 
wil be due to the collieries, and the load-factor will be 
very high. Мапу of the coal pits keep their machinery 
working 24 hours a day, and as a large number of the motors 
drive pumping and ventilating apparatus which works quite 
continuously, as distinct from winding and hauling gear which 


works more ог less intermittently, the cost of energy to colliery 


owners will naturally be very low. 


. IN our Notes last week we commented upon the notices of 
applications to Parliament for powers to construct tube 
railways in London and also upon the notices of the various 
electric supply companies in the Metropolis who desire to 
extend their areas. In another column we conclude the list 
of notices, but apart from the two matters mentioned above, 
there are less features of importance than last year, the number 
of Bills being also considerably fewer. The London County 
Council is introducing a Bill to enable Metropolitan Borough 
Councils to undertake the wiring and fitting of consumers 
premises. A similar Bill, it will be remembered, was with- 
drawn in 1902 mainly owing to the opposition of the London 
Electrical Contractors’ Association. This Association has 
already pledged itself to offer the most vigorous opposition to 
the present measure, which, by the way, is somewhat more 
comprehensive this year inasmuch as it seeks to enable the 
Borough Councils to borrow money for the above purposes as 
if such expenditure were for the purposes of the Electric Light- 
ing Acts. If the County Council agree that no work of this 
character shall be done by direct labour, of course, no opposi- 
tion will be made by the contractors. | 

THE London County Council in its Tramways Bill seeks 
powers to construct additional lines, but.the most important 
portion of this Bill will be that relating to the abolition of 
Section 23 of their Electrical Powers Act of 1900, which gives 
the Borough Councils a veto as to the system of traction to be 
employed. Several provincial municipal Bills ask for powers 
of the usual wide character, but as we have more than once 
pointed out, these may now be quite safely left in the hands 
of the Police and Sanitary Committee of the House of 
Commons. The Bill of the Medway & Thames Canal Co. 
seeks authority to carry out certain structural alterations for 
the adaptation of the canal to electric haulage, powers for 
which were obtained in 1902. The Metropolitan Pneumatic 
Despatch Co. proposes to establish a system of pneumatic 
transport in London in accordance with the scheme explained 
by Col. R. E. CRoMPTON to the Royal Commission on London 
Traffi. The question of running powers will once more be 
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raised, this time by the Blackpool, St. Anne’s and Lytham 
‘Tramways Co., who seek compulsory running powers over the 
Blackpool Corporation lines under precisely similar circum- 
stances to those at Newcastle last Session. Beyond the 
matters referred to no other new schemes of importance are 


proposed. 


— —— — — 


The Finsen Memorial. — In connection with the proposed 
memorial to the late Prof. Finsen, Н.М. the King has been 
pleased to contribute £50 and H. M. the Queen £100. 


Wireless Telegraph Notes. We are informed that the 
Telefunken system of wireless telegraphy has been installed on 
the Nantucket lightship, in place of the Marconi system, 
which, as we announced a few weeks ago, has been removed. 


Platinum.—The Russian platinum mines in 1908 produced 
13, 210lb. (avoirdupois) or 63 short tons. This is a decrease of 
277lb. as com with the previous year’s product. Most of 
the output was exported in the form of crude material. 


King's College Engineering Society.—It has been decided 
to hold the eleventh annual dinner of this Society at the Hotel 
Cecil on December 10th, and Prof. J. M. Thomson, LL. D., F. R. S., 
has consented to take the chair. All former students and 
friends are particularly invited to take tickets, price 7s. 6d., 
which may be obtained of either of the hon. secs., Messrs. 
F. W. Cramer-Roberts and B. G. Cooke. 


Opening of the Hull Corporation Telephone Exchange. —The 
telephone system which the Hull Corporation has opened in 
opposition to the National ро Co.’s exchange in that 
city, was opened on Monday. The new exchange has been 
designed by Mr. A. R. Bennett, and is fitted for 2,000 lines 
and 120 junction lines. The contractors were W. T. Henley’s 
Telegraph Works Co. and the Ericsson Bell Telephone Co. 


Personal.—We are informed that Mr. Musgrave Heaphy 
has retired from the position of electrical engineer and scientific 
adviser to the Phoenix Fire Office, and is succeeded by Mr. 
S. G. C. Russell, who has for some time past acted as electrical 
engineer to the company, The directors have retained Mr. 
Heaphy's services as consulting electrical engineer. 

It is announced that Prof. Nernst of Góttingen has been 
called to Berlin as Director of the Institute for Physical 
Chemistry. 

Der Electrotechnische Verein.—The 25th anniversary of 
the Electrotechnischer Verein was celebrated in Berlin on 
Nov. 22nd, as previously announced in these columns. This 
opportunity was made use of for presenting a silver tablet 
struck in memory of Werner von Siemens and von Stephan, to 
‘Herr Wilhelm von Siemens, son of the celebrated Werner 
‘von Siemens. Two honorary members were also elected— 
namely, Lord Kelvin and Herr Miinzdirektor Conrad. 


Oable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Belinea — VAGUE RU an a rons es — 
emen)—Oamaran А ae — 
Tarifa—Tangier еоодоооооеоое Jan. 18, 1904 ee —' 
—Paramaribo ...... July 18, 1904 .. — 
Jupiter Julets (Florida) Naa. 
sau ** Oct. 20, 1904 .. — 
Santa * 
(Teneriffe) .............. Nov. 11, 1904 .. — 
Sitka—Valdez (Alaska)...... Nov. 11, 1904 .. — 
Mozambique—Majunga...... Nov. 15, 1904 .. 


St. Kitts St. Thomas Nov. 22, 1904 Nov. 28, 1904 


Proposed Subway for Ohicago.—According to the Railway 
and Engineering Review of Chicago, Mr. Geo. WW. Jackson, con- 
sulting engineer to the Transportation committee of the City 
Council of Chicago, has made a report ona system of subways 
an the central part of the city for the several car lines now 
operating upon the surface, and for an exchange of passengers 
underground from one street car system toanother. The plans 
cover six separate routes, three for south side cars, two for the 
west side lines and one for the north side lines. The scheme 
seeks to eliminate the necessity for lowering the present river 
£unnels by providing a subway at such a depth as will give a 


level underground tunnel under the river and throughout the 
down-town district. Mr. Jackson estimates the excavation to 
cost $15,610,197. The property to be purchased for egress 
and ingress to the tunnels will cost $1,200,000 ; engineering, 
incidentals, $1,092,713 ; damages, insurance of employés, 
$624,407. It is planned to have the stations 450ft. apart. 


Train Lighting.—According to the Zeitschrift für Elektro- 
technik, 22 turbo-dynamos of the De Laval type have been 
ordered by the Prussian State Railways for lighting a number 
of express trains. The set in each case is mounted on top of the 
locomotive boiler, and the turbine develops some 20 H.P. at 
20,000 revs. per min. It is directly coupled to a continuous- 
current dynamo, which is capable of supplying 180 amperes at - 
voltages from 68 to 90 volts. Each carriage of the train is pro- 
vided with a 32-cell storage battery of a capacity of 76 ampere- 
hours. The lamps are designed for 48 volts; the difference in 
voltage is taken up by iron resistances on the same principle as 
in the Nernst lamp, so that the pressure at the lamp terminals is 
almost constant in spite of variations of the battery pressure 
at different stages of charge and discharge (see The Electrician, 
Vol. LIIL, p. 780). Normally the dynamo and battery are in 
parallel, and arrangements are made by which a red light in 
the driver's cab begins to burn when the battery voltage has 
risen to that of the dynamo. The latter is then dis- 
connected. 


The Junior Institution of Engineers.—A large number of the 
members, accompanied by the President, Mr. W. Н. Lindley, 
and the Chairman, Mr. Samuel Cutler, jun., visited recently 
the central station of the South Staffordshire Mond Gas 
(Power and Heating) Co. at Dudley Port. The station is in 
the centre of an industrial district, comprising 120 sq. miles 
in South Staffordshire. ‘There are to be four units, each of 
eight producers, and the first unit, together with a complete 
set of spare towers, is now ready for working. Each producer 
is capable of gasifying 1 ton of fuel per hour throughout the 
day and night. Steam is raised by means of Climax vertical 
boilers arranged for burning small coal with forced draught, 
and also for firing by gas. Fraser & Chalmers compressors 
for putting the gas under pressure for distribution were seen 
in the machinery house and two vertical Westinghouse gas 
engines driving various electric motors used in connection 
with the plant and for lighting. The pipes for conveying the 
gas to Wolverhampton, Walsall and intermediate towns have 
been laid by Messrs. John Aird & Sons, and are mostly of the 
steel locking type made by Mephan Fergusson. 


Installation of Lord Kelvin as Ohancellor of the Glasgow 
University.—On Tuesday Lord Kelvin was formally installed 
Chancellor of the University of Glasgow. The ceremony, 
which took place in the Bute Hall, was witnessed by a large 
number of distinguished persone, and was particularly interest- 
ing owing to the fact that the honorary degree of Doctor of 
Laws was to be conferred upon Princess Louise (Duchess of 
Argyll) Shortly after Her Royal Highness had taken her 
scat, a procession, headed by Lord Kelvin and Principal Story, 
entered and proceeded to the rostrum. The Principal then 
opened the proceedings by reading the Latin prayer, and the 
formal installation of Lord Kelvin as Chancellor of the Univer- 
sity was proceeded with. Lord Kelvin having taken the oath 
and signed the book, he was invested with the robe of the 
Chancellor by Principal Story. He then took his place in the 
central part of the rostrum and conferred the honorary degree 
of LL.D. uponthe following: Princess Louise; Lord Ailsa ; Dr. 
James Thomson Bottomley, F.R.S., Arnottand Thomson Demon- 
strator in Experimental Physics in the University of Glasgow 
for 24 years from 1875; Dr. James Donaldson, Principal of 
the University of St. Andrews; Admiral Sir John Charles 
Dalrymple Hay, F.R.S.; the Very Rev. Dr. John Marshall 
Lang, Principal of the University of Aberdeen ; Mr. Marconi ; 
Mr. Andrew Graham Murray, M.P., Secretary for Scotland ; 
the Hon. Charles A. Parsons, C.B., F.R.S. ; and the Lord 
Provost of Glasgow (Sir John Ure Primrose) After Lord 
Kelvin had delivered a most interesting address, containing 
many personal reminiscences of his early association with the 
University, the gathering broke up, the Chancellor subse- 
quently entertaining a distinguished company to luucheon. 


246 


Use of Electricity in Factories and Workshops. -A meet- 
ing of the electrical section of the London Chamber of Com- 
merce was held last week, Mr. C. P. Sparks presiding, to 
consider the draft regulations relating to the use of electricity 
in factories (The Electrician, October 21st, p. 18) and a large 
number of communications from members of the section on 
the subject. It was decided that objections should be sent in 
to the Home Office with the object of securing a locus standi at 
the inquiry which will be held in due course in accordance 
with the provisions of the Factory and Workshop Act, 1901. 
The section have pointed out generally the difficulties and 
inconveniencies which may arise from the existence of two sets 
of regulations administered in the same factory by two different 
Government departments, and submit that the Home Office 
regulations should be on identical lines with the proposed 
amended Board of Trade regulations under the Electric Light- 
ing Acts of 1882 and 1888 ; also that the testing departments 
of electrical manufactories should be exempted from the opera- 
tion of the regulations, as electrical manufacturers are mani- 
festly unabie to comply with the regulations in view of the 
special circumstances of the case. Coming to particular clauses, 
the section have made the following suggestions :— 


Clause 1.— That alternative systems should be allowed in view of the 
advantages in certain cases of employing cables run on insulators and the 
adoption of otker approved methods. 


Clause 5.—That main distributing boards which are in charge of a 
special attendant should be exempted from the regulations with regard to 
the enclosing of switches. The section submit that the requirement as 
to the earthing of lamp-holders would be troublesome and suggest as an 
alternative that an approved type of lamp-holder should be permitted. 


Clause 6.—That as electrical “undertakers ” are already under penalties 
prescribed in various sections of the Board of Trade regulations to see 
that their work on consumers’ premises is efficiently carried out, the sec- 
tion submit that it is unfair to put the onus of giving annual certificates, 
as proposed, on such undertakers. 

It was reported that the Home Office had acknowledged the 
representations of thesectionwith reference to electricity in mines. 


Electric Lighting and Traction in Amsterdam.—On Friday 
last representatives of a number of engineering journals 
travelled to Amsterdam at the invitation of Messrs. J. G. 
White & Co. in order to inspect a high-speed electric railway 
which runs from Amsterdam to Haarlem and thence to Zand- 
voort. This line, which has not been converted from steam 
traction, is entirely new and presents a number of interesting 
features. We hope to describe it fully in a future issue. On 
Sunday morning a visit was paid to the generating station 
which supplies the whole city of Amsterdam with current for 
tramways and lighting. The distinguishing feature of this 
station 1s the abnormal size of the building for the capacity of 
the plant within it. There is probably sufficient space in the 
engine room for about 50,000 H.P., assuming the employment 
of turbo-generators, instead of which there are merely five 
horizontal compound Sulzer engines coupled to generators, 
each of 1,000 H.P. These sets occupy about three-quarters of 
the available floor space. Two of them generate three-phase 
alternating current at 3,000 volts for lighting purposes; two 
are solely for traction purposes, and generate continuous 
current at 600 volts; the fifth consists of an engine similar to 
the others, coupled to which are two generators, one continuous 
current and the other alternating, and each of 1,000 н.р. Thus it 
is possible, at times of light load, to shut down all sets but one 
and supply bothtramsand lightingfromit. Inaddition, however, 
there is a 1,800 ampere hour storage battery which is always kept 
in parallel with the traction generators. After 1 a.m. this 
battery supplies the entire traction load and also the lighting 
load by means of a small motor-generator. The centrifugal 
governors of the alternating sets can be controlled either by 
hand or electrically from the switchboard. On the stop valves 
of the high-pressure cylinders the steam pressure із 150lb. per 
square inch, and the steam is highly superheated. Surface 
condensers are employed, the air-pumps being situated in the 
basement and worked by an extension of the rear end of 
the piston. A small КРЕ та steam engine is employed 
for starting each large engine. A peculiar feature of the A.E.G. 
generators is the tie-rod construction, which takes the form of 
two equilateral triangles superposed one upon theother. These 
tie-rods are fixed on both sides of the stationary armature so as 
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to strengthen the casting, which is very narrow, the diameter 
of the ring being considerable. There is a very small load on 
Sundays, most of it being due to the small motors employed 
in diamond mills. These machines take anything from ; Н.Р: 
upwards, but the majority do not exceed 2 H.P. The tariff for 
them is 2d. per kilowatt-hour, while for the first 5,000 kw.- 
hours per year used for lighting 4d. is charged, 3:64. for the 
next 5,000, and so on. There are 10 high-tension feeders and 
32 transformer stations above ground. Distribucion is carried 
out at 220 volts and 50 ~ per second, the lamps being con- 
nected between the phases, and the central point of the star 
earthed. The tramways, which are 52km. long, rnn on the 
bow-collector system, and are remarkable for their easv running. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


SATURDAY, December 3rd. 


JUNIOR INSTITUTION OF ENGINEERS. 
Afternoon visit to inspect the features of engineering interest at the 
London Coliseum, St. Martin’s-lane, Trafalgar-square. 
MONDAY, December 5th. 
SOCIETY oF ENGINEERS. 


7:30 p.m. Meeting at the Royal United Service Institution. 
to be read: ‘‘ Condensing Machinery," by W. E Storey. 


Society or CHEMICAL INDUSTRY : LONDON SECTION. 

8 p.m. Meeting in the Chemical Society's Rooms, Burlington House, 
Piccadilly. Among the Papers down for reading is the follow- 
ing: Fluorescope for comparing Substances under the Influence 
of Radium Rays," by C. S. S. Webster. 


TUESDAY, December 6th. 
INSTITUTION or Суп, ENGINEERS. 
S p.m. Ordinary Meeting. Paper to be further discussed: Dis- 
tribution of Electrical Energy," by J. F. C. Snell. 


WEDNESDAY, December 7th. 
INSTITUTION or ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 
7:30 p.m. Meeting at 92, Victoria-street, Westminster, S. W. Paper 
to be read. The Gordon Electric Light Installation at Pad- 
dington, 1884—1904,” by M. G. Tweedie. 


WOLVERHAMPTON ENGINEERING Society. 

7:80 p.m. Meeting at Technical School, Wolverhampton. Paper to 
be read : “ The Parsons Steam Turbine, and some of its Appli- 
cations," by J. D. Baillie. 

SocrETY oF ARTS. 

8 p.m. Ordinary Meeting. Paper to be read: The International 

Exhibition of St. Louis, U.S.A.,” by W. F. Reid. 


THURSDAY, December 8th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
2 p.m. Visit to the Robertson Electric Lamp Works, Brook Green, 
Hammersmith. 


INSTITUTION OF ELEcTRICAL ENGINBERS. 

8 p.m. Ordinary General Meeting. The conclusion of the discussion 
on the following Paper will take place: ‘‘ Hydrodynamical and 
Electromagnetic Investigations Regarding the Magnetic-Flux 
Distribution in Toothed Core Armatures," by Prof. H. S. Hele- 
Shaw, F.R.S., Dr. A. Hay and F. H. Powell. The following 
Paper will also be read: ''Studies in Magnetic Testing," by 
G. F. C. Searle. 


INSTITUTION oF ELECTRICAL ENGINEERS: Duris Loca SECTION. 
8 p.m. Meeting at Royal College of Science. Paper to be read: 
„New York Power Stations, by P. S. Sheardown. 


FRIDAY, December 9th. 
. . Paystcan Society. . 
5 p.m. Meeting at the Physical Laboratory of the Central Technical 
College, Exhibition-road, South Kensington. Agenda :—(1) “ On 
a Rapid Method of Approximate Harmonic Analysis," by Prof. 
S. P. Thompson, F. R. S.; (2) “A High-Frequency Alternator,” 
by W. Duddell; (3) Exhibition of. Experiments to show the 
Retardation of the Signalling Current ou 3,500 miles of the Pacific 
Cable between Vancouver and Fanning Island ; (4) Exhibit of 
Ayrton-Mather Galvanometers, Universal Shunts and Electro- 
static Instruments. 
ELECTRO-HARMO NIC Society. 
Concert, Holborn Restaurant (King's Hall). 


SATURDAY, December ioth. 
Glasgow TECHNICAL COLLEGE SCIENTIFIC SOCIETY. 

7:30 p.m.’ Meeting at 38, Bath-street. Paper to be read: Electro- 
metallurgy : Some Notes on its Present Position,” by J. D. 
Mackenzie. 

INSTITUTION or ELECTRICAL ENGINEERS: LEEDS ПОСА SECTION. 

2:30 p.m. Visit to the Halifax Corporation Power Station, and the 
power station of the Hebden Bridge Urban District Council. 


Paper 


8 p.m. Smoking 
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ELECTRIC POWER DISTRIBUTION IN SOUTH WALES. 


The South Wales Electrical Power Distribution Co. is now | For the purposes of supply, the area is divided into four 
in active operation and is supplying power to a large number | parts, each with its own generating station. The power house 
of collieries and other works in the South Wales industrial | at Treforest (near Pontypridd) is the largest, and current is 
district; the connections will amount to 9,000 н.р. in a few | generated there at 11,000 volts three-phase, with a frequency 
weeks’ time. By far the greater part of this load is for actual | of 25 c. per sec. At Cwmbran the same pressure and frequency 
power supply, the lighting load being chiefly confined to | has been adopted for the longer feeders, but 2,200 volte has 
Bridgend—a small town which is supplied “in bulk" by the | been deemed sufficient for the works nearer the station. At 
company, while the Urban District Council looks after the | Bridgend the pressure is 3,000 volts two-phase at 60 ~, and at 
distribution to individual consumers. The company's district | Neath 2,200 volts, two phase, 50 ~. The higher frequency 
covers an area of 1,034 sq. miles. Fig. 1 shows the extent of | in the latter two stations was adopted partly because they 
the district, but it should be noted that the towns of Cardiff, supply alternating current for lighting to the local authorities 
Swansea and Newport (in each of which there is à municipal | and partly because the Bridgend station had to be started as 
electricity supply) have been practically excluded from the | carly as possible, and the two-phase 60 ~ plant was available 
company's area by their own desire. The company is only | from the manufacturers’ stock. 
alowed to supply in these towns with the consent of the | A bill is being promoted in the coming Parliamentary 
Corporation in each case, and, as the Corporations have | session which, if passed, will extend the company's area into 
electricity works themselves, the load-factor of which they Carmarthenshire (by taking over the powers of the Carmar- 
are anxious to improve with power load, it is not likely thenshire Electric Power Co.), thus increasing the area of its 
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Fic. 1.—Map oF THE SOUTH WaLzs ELECTRICAL Power DISTRIBUTION Co. s AREA, SHOWING POSITION OF GENERATING STATIONS, 
SUB-8TATIONS AND PRINCIPAL C'ORSUMEBS. 


that this consent will be given. A similar proviso pre- | operations by 960 square miles. For the ppoe of this bill 
vents the company from laying mains or erecting stations | the company propose to adopt extra high-tension overhead 
or sub-stations in these three towns, but in this case | transmission, and pressures of 30,000 volts are spoken of in 
there is an appeal to the Board of Trade if the | this connection. 

consent be unreasonably withheld. Some other towns] The power house at Treforest, near Pontypridd, is the 
distinctively marked in the map, were already blessed with | largest, and being in the centre of the South Wales colliery 
electricity works before the passing of the company’s act, and | district, a large load is anticipated both for driving the plant 
in these the company may only supply “in bulk," whether | in and about coal mines and for a large number of miscel- 
for light or power. Otherwise the company can supply power | laneous works in their neighbourhood. At present the 
in any part of the area, whether provisional orders have been | capacity of the Treforest power house is only 5,000 kilovolt- 
subsequently granted to local authorities or not, and they | amperes, but there is room to erect generating plant up to 24 
may supply energy for lighting to any of these power con- | times the capacity in the present building, and further exten- 
sumers, whether the power is represented by a small ventilat- | sions on the present site could bring up the total capacity of 
ing fan or a 500 н.р. motor. The company may also supply | the works to 72,500 kilovolt-amperes. Fig. 2 is a general plan of 
“in bulk" to any of these authorities holding provisional | the works, Fig. 3 a cross section, and Fig. 4 a general view. Coal 
orders. The а and collieries іп which the company is | is obtained from a siding off the Taff Railway which is built on 
supplying power are also shown on the map, and the routes : an embankment, and the trucks are lowered from the embank- 
of the existing high-pressure and extra high-pressure feeders ! ment to a single track of rails on the ground level by means of 
are marked, together with the positions of the stations and a hydraulic lift, the compressor for which is driven by a 50 н.р. 
sub-stations. Considerable extension is expected within the 'series-wound electric motor. Ап electrically- driven winch 
next few months. | hauls the trucks on to the lift, Small local coal is employed, 
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costing from 6s. to 7s. per ton. From the bottom of the lift consists simply of a ram which catches the axle of the truck 
the trucks are hauled by an electric locomotive to the coal and is lifted by means of a chain drive from the motor. There 
elevator, a distance of some 500ft. The locomotive is a small | is a self-trimming bunker with two shutes for each pair of 
one, fitted with a single 10 H.P. motor, and it takes current ' boilers seen in the illustrations, and these are filled by the 
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Fic. 2.— PLAN SHOWING GENERAL ARRANGFMENT OF PLANT at THE TreFoREST (Poxtypripp) Power Hovsr. 


from a 000 S. W. G. trolley wire suspended over the track. А | chain-bucket conveyors already referred to. Each bunker will 
turntable is to be added at the conveyor end of the track, as it | hold 60 tons of coal. Messrs. Graham Morton & Co. were the 
is sometimes necessary to turn the trucks in order to get the | contractors for the coal-handling plant. 

door at the proper side for tipping the coal into the conveyor Twenty-four boilers will be installed in the present boiler 
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Fra. 3.—Cross SECTION or THE TREF. REST POWEZR Horse. 


it. А 35 H.P. motor serves to tip the truck, to actuate a 
Jigger plate which shifts the coal on to a chain-bucket con- 
veyor, and to drive this conveyor, which liíts the coal to the 
bunkers above the boiler house. The tipping arrangement 


house, which, as seen in the plan, is about 250ft. long. At 
present, however, only eight boilers are installed. These are 
of considerable interest, as they are, we believe, the first large 
set of Niclausse water-tube boilers which have been erected by 
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Messrs. Willans & Robinson in an electricity works. Six 
additional boilers of the same make and size are in course of 
manufacture. The rated evaporation of each boiler is 14. 500lb. 
per hour, and they are constructed for a working steam pres- 
sure of 200lb. per square inch. 


Fic. 4.— GENERAL VIEW or THE Trerorest Power Н tse AS seen 
FROM THE Tarr NII WAX. 
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the tubes are also solid drawn. The drums, which are of large 
capacity, and have a good steam disengaging area, arc of in. 
steel plates, and a high standard of design and workmanship is 
preserved in the case of all the mountings and accessories. 

Below the stoking level, or boiler-house floor, is a basement, 
and the furnaces are so ed as to allow the ashes to be 
raked direct into shoots just inside the.ash-pit doors, which 
discharge into trolleys running on the floor,below. Water 
ash-pans are used. The boilers.are at present arranged for 
hand-firing, but ample space has been left above the firebars to 
admit of any system of mechanical stoking being adopted at a 
later time, if desired. Meantime, the benefit of ample combus- 
tion space below the tubes is apparent. 

The mechanical construction of the Niclausse-boiler as now 
worked out by Messrs. Willans & Robinson is shown in Figs. 5 
and 6. It will be seen that there is practically the beginning 
of а downtake Ние at the back of.the boiler, This has been 
arranged partly to give convenient access to the back wall of 
the boiler, and partly to enable all the boilers.to discharge 
their waste gases into an underground flue for transmission to 
a high brick chimney of ordinary construction, should it ever 
be desired to give up the present. system of independent 
chimneys. The Niclausse boiler is a boiler in which the heat- 
ing surface consists entirely of what may.be called nearly 
horizontal Field“ tubos—that is to say, tubes closed at tho 


A feature of the Niclausse boiler is that access is not | back end (by caps which can be easily unscrewed when the 


required to the back or sides, either for cleaning or for the 
removal of tubes. This conduces to a convenient and compact 
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tube is taken out), and which receive their supply of water at 
the back end from an internal circulating tube, as in the well- 
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arrangement with а minimum of floor space. The tubes can 
be withdrawn and put in place again, and every part of the 
boiler can be examined and overhauled from the front alone. 
Each boiler is provided with an independent steel chimney 
45ft. high, mounted on the top of the boiler setting. The course 
for the waste gases is, therefore, very direct, and a good 
draught is obtained with a very moderate height of chimney. 
The headers, or steam and water „collectors,“ which carry 
the tubes, are formed out of very large solid-drawn tubes ; 


5. —PanT ELEVATION AND Sectioxs or Nici. AUSSE BOILER. 


known Field tube of vertical boilers. "There is, however, this 
essential difference—namely, that the Field tube as usually 
fitted hangs vertically above the fire, and therefore exposes its 
closed end to the fiercest heat. As the lower end of the tube 
is particularly liable to accumulation of scale, the original 
Field tube often gave trouble through burning away. In the 
Niclausse boiler the Field tube (if we may so call it) slopes 
slightly downwards and projects through holes in a screen at 
the back of the boiler, which serves the double purpose of 


— 
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supporting the back end of the tube and of screening the | It is formed with two cones upon it, one corresponding with 
extreme end from the hot gases. the back of the header and the other with the front, and these 


This application of nearly horizontal water tubes with inner fit into coned holes in the header. 


Fic. 7.— GENERAL View or ENGINE Room at тне TreFrorest (Рохтуркрр) Power House. 
circulating pipes is not novel, but it is applied in the Niclausse | The header is divided vertically into a back and front 
boiler in a very distinctive manner. The tube is not merely | section by a diaphragm, and the tubes pass through the 


expanded into a hole in the back surface of the header; the | diaphragm through fairly-fitting holes, as well as through the 
tube projects right through the header and comes out in front. ! back and front of the header. The back section of the header 
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provides for the ascent of steam and water discharged from | from the water from the condensers by Rankine filters. No 


the tubes ; the front section provides for the descent of water | feed-water heater or economiser has been provided, but the 
from the drum above to supply the inner tubes, and through | water in the hot-well can be heated up with live steam if this 
them the main and generating tubes. Large openings are cut considered necessary. Steam from the boilers passes into a 
in the large tubes in those portions which lie respectively | single 9in. main, from which there are 7in. branches to each 
; engine. A steam gauge and water level 
indicator are fixed on the wall of the 
engine room against the boiler house. 

At present the main electrical supply 
at the Treforest station is from two 
Willans-Ganz three-phase alternators, rated 
at 2,500 kilovolt-amperes each. The 
engines are, we believe, the largest that 
Messrs. Willans & Robinson have built, 
being similar in size to the last ones 
erected by the firm at Glasgow and at the 
Grove-road works of the Central Electric 
Supply Co. (London). They resemble the 
large engine exhibited by this firm at the 
Paris Exhibition, but the stroke is longer, 
the dimensions being: Cylinder diameters, 
18:9in., 30:31n. and 48in, ; stroke, 314in. ; 
speed, 150 revs, per min. ; height over all, 
J1ft.3in. The alternators generate at 11,200 
to 12,000 volts on each phase and 25 ~ per 
sec. They are star wound, but the centre 
ofthe star is not earthed. The alterna- 
tor frames however, are earthed. The 
exciters are on the alternator shafts, their 
armatures being overhung beyond the 
outside bearing. They generate 420 
amperes at 80 volts for full load. The 

Fic, 8.—Ferrantr CONTINUOUS CURRENT SwrrcHhOARD AT THE TREFOREST STATION, slip rings are placed outside the exciter 
commutator, so that their brushes are 
| | easily accessible, and they are connected 
inside the ascending and descending channels, in such a way | to the field windings by wires led through the inside of the 
as to offer the minimum obstruction to the ascending and alternator shaft. Hegulation is thus effected on the exciter 
descending currents of steam and water. The inner tubes fields only. The fields of the alternators are wound with 
terminate in a bell-mouth in the plane of the centre diaphragm copper] strip, on edge. Hand! barring gear is provided, there 
oí tle header, so that the water which descends the front С T 
section of the header and passes iuto the outer tubes by the 
openings referred to, is free to enter the inner tubes, and 
through them to supply the outer tubes with water at their 
back end. (The bell mouth of the inner tube fills up the 
section of the outer tube зо as to prevent any communication 
by way of the outer tube between the ascending and descend- 
ing channels.) The water and steam drum, which is at right 
angles to the tubes and is thus across the front of the boiler 
instead of running from front to back as, for instance, in the 
Babcock type, is 16ft. long by 3ft. біп. diameter. The tubes 
are 9ft. long. There is no doubt that the circulation in these 
boilers must be very vigorous. Messrs. Willans and Robin- 
son’s design provides headers of larger section than has hitherto 
been usual, with the object of still further improving the cir- 
culation. Full trials of the boilers will be made before long 
in order to test their evaporative efficiency. 

All the boiler house auxiliaries are electrically driven, and 
the feed water arrangements differ from the usual practice, in 
enabling the feed water supply from the pumps to be turned 
on and regulated at a check valve in front of each boiler with- 
out its being necessary for the stoker to leave the boile: and 
go to the pumps. Two Hayward-Tyler three-throw pumps are 
provided, each driven by a 45 B.H.P. motor and capable of 
delivering 10,000 gallons of water per hour. The water from 
these pumps is delivered into an accumulator, and when the 
pressure in this falls, the circuit of a solenoid is closed which | 


moves the starting and regulating switch of the pump motors. | Fic. 9.—Main FERRANTI SwircHBOARD ох GALLERYTATITHE 
Thus, the pumps are kept running at the desired speed, and all | Tukrokksr Power House. 


the regulation of the feed is accomplished at the boiler check 

valve. This arrangement is particularly suitable in the case of | being a free-wheel arrangement to prevent a jerk when the 
Niclausse boilers, which have small water space. As a stand- | engine itself starts. 

by, each boiler is fitted with an injector. Water for the make- | Fig. 7 is a general view of the engine room. 

up feed is taken from a tank on the roof which will hold 25,000 | The surface condenser in connection with each engine has 
gallons, this being supplied from the River Taff, on the banks | been supplied by Messrs. Willans & Robinson. The air pump 
of which the works are situated. This water is merely filtered | in each case is a three-throw Edwards pump driven by a 
through a sand filter, and is naturally soft. Oil is removed | 20 H.P. motor and placed below the engine-room floor, and the 
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Urt ень or for siut sing at a lewer pressure 2.209 voita) | the voltmeters. s\uciirenisers and the usual exciter bench (see 
2 1 e 

UPIP ere €UThDafals 6. Near the werss. Tne former are | Fig. ©з, but the fuses are on the ground floor, and there is a 

incen Эу sotta utd zr ral. K Mi. ans engines, пп. and | mains charger in the basement controlled by а bandle on the 


Fin Lex; Tanning at 350 revs. per min. ! gallery. A pattern of oil switch with several breaks in series 
Tee Stange are leepee sunt wound machines 

r зш at. жола arl presenting no particular "» — : 
{еалт of iere The 300kw. alternators аге С ee, j| TRANSFORME 
Wane Werinz5ogse I- polar machines, running SS SSS pex 
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Au interesting thing in connection with the con- 
tinayvisecirrent supp.v is the Ferranti low-pressure 
кзг, лаг‹Ї placed on the floor of the engine room. 
I: zeneral appearance is shown in Fig. 8, from 
wh; It wil be gathered that, contrary to the 
Ferrat: -i practice hitherto. the board is not © back- 
le. Lhe back is neatly arranged, however. and 
it» Wiring is a tidy that we trust Messrs. Ferranti 
wil eonunue to supply this type of board for small 
low-tension systems, upon which their backless type 
of tard is an unnecessary luxury. Ап inzenious 
detail in connection with the main sw zz: es on 
the board is a cam for tightening the ewitch-con- 
tacta after the switch is pusbed in. thas securing an 
extremely tight contact without demanding an 
excessive expenditure of energy from the switch- 
tard at tendant. The fuses are a very substantial 
mncditication of the Bates pattern, if anything too о 0 а 
substantial for their rating, but this is perhaps а 
good fault. The only part of the board which CC 
does not receive our commendation is the return- . . А 
current cut outs, which suffer from the defects inherent in the . is employed similar to that in the generating station of the 
majority of these appliances. Two independent ’bus bars are | Midland Electric Corporation for Power Distribution,* and the 
provided on this board, so that the lighting of the station may switches on the three phases are mechanically coupled. The 
be kept distinct from the supply to the auxiliary motors. |^ sce The Electrician. Vol. XLIX., рр. 941 and 942. 
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feeder panels are arranged so that either of the three feeders 
can be switched on to the mains-charging device. This device 
is illustrated in Fig. 10, and it may be mentioned that a similar 
one has been erected at the generating station of the Staly- 
bridge, Hyde, Mossley and Dukinfield Electricity Board 
in the North of England. The principle of the thing is 
the same as that introduced by Mr. Partridge and put 
into practice at the works of the London Electric Supply 
Corporation and the Willesden works of the Metropolitan 
Electric Supply Co.— namely, that the mains are first charged 
through a resistance instead of switching them directly on 
to the charged 'bus bars and running the risk of causing 
resonance effects and accompanying dangerous rise of pressure. 
The resistance in this case is a long spiral of metal tape dipping 
in a porcelain tube filled with water, at the bottom of which 
are mercury contacts. There are a pair of these spirals for 
each phase, and they are all connected mechanically to the 
same handle. When the handle is up, the current passes 
through the spirals and through the water resistance, and as 
the handle is pushed down more and more of the turns of the 
spirals make contact with the water and shorten the circuit 
until, when the mercury contacts at the bottom are reached, 
the whole is short-circuited and the main feeder switch may 
be closed and the mains-charging switch opened. On 
switching off the operations are carried out in the reverse 
order. 

At present only three E.H.T. feeders leave the works, two of 
0:15 sq. in. section, and one of 0.1 sq. in. section ; two more 
of 0-15 sq. in. and 0:1 sq. in. section respectively are being laid. 
They have been supplied by Callender's Cable and Construc- 
tion Co., and are three-core lead-covered cables, armoured with 
galvanised steel wires. No additional concentric copper con- 
ductor has been added under the lead, as is sometimes done to 
increase the conductivity of the sheath as a security against 
danger from faults, but the lead covering and sheathing is well 
earthed at frequent intervals; at the substations a copper 
earth plate 9 sq. ft. in area is sunk in coke breeze. 
The radial thickness of the insulation on each core is 0:5 
sy. in.—the same as on the Deptford and Metropolitan Electric 
Supply Co.s 10,000 volt mains. А fine Manilla paper, 
thoroughly impregnated with bitumen and fine oil, specially 
prepared for the purpose, constitutes the dielectric, and the 
cores after being wormed together are passed through a wax 
and bitumen compound on their way to the lead press. Before 
leaving the factory the cores are tested at 20,000 volts, and 
this test is repeated after laying and jointing. Jointing is 
important, as, owing to the weight of the cable and the hilly 
nature of the district, the cable is sent out only in 110 yd. 
lengths. In making the straight-through joints, the copper 
conductors are butted together, and a copper sleeve is slipped 
over each pair of ends and sweated to them. The joint is then 
wrapped with impregnated linen tape boiled in compound, 
and a vulcanite spreader is put in to keep the cores apart. 
Mica is not employed. A lead sleeve is drawn over the joint 
and “ wiped " on to the lead sheath each side, and to facilitate 
this operation a lead ring is interposed at each end between the 
lead of the cable and the lead sheath. The sleeve is then 
filled with compound through two holes, which are afterwards 
soldered up, and the armouring is bound over it with binding 
wire. The whole joint is then placed in a simple cast-iron 
joint box, and this again is filled with compound. The cables 
are laid solid in the Albion Clay Co.’s earthenware ducts, 
wooden bridges being employed. 

Fig. 11 is a plan of the Cwmbran generating station. At 
present these works are equipped only with 300kw. units, but 
eventually they will be extended to the other side of the trans- 
former bay seen at the top of Fig. 11, and larger units will be 
erected there. The 300kw. sets have already proved to be too 
small, as there is a 400 Н.Р. motor connected to the mains. 
Coal is supplied from the railway siding through a shute to small 
trucks, which are then run directly to the boiler-house floor. 
There are at present four Galloway boilers 30ft. by 8ft. 6in., 
which are hand fired with small local coal, costing 6s. 6d. per 
ton. Superheaters are fitted in the boilers, and SOdeg. of super- 
heat is obtained, the steam pressure being 160lb. Induced 
draught is used, a Sturtevant 25 H.P. motor-driven fan being 
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fitted at the base of the short steel chimney. Current for this 
motor, as well as for some of the other auxiliaries and for light- 
ing the station is taken from a continuous-current machine, 
which also excites the alternators and supplies the lighting 
circuits in the station. Feed-water is taken from an Artesian 
well and a brook, and there are two injectors and two feed- 
pumps, the latter being steam driven. Two Green's economisers 
are fitted in the boiler flue, and their scrapers are motor driven. 
A ring steam main supplies the КЫДЫ sets. At present 
there are three alternators, all being Willans- Westinghouse 
300kw. machines running at 300 revs. per min. and supplying 
three-phase current at 2,200 volts and 25) per sec. The 
engines run non-condensing at present, Lut condensing 
plant is about to be fitted. The 2,200 volt switchboard on 
a low platform in the engine room follows more or less the 
usual standard design of the Westinghouse Co. Two inde- 
pendent bus bars are provided so that the supply at 2,200 volts 
can be kept separate to the supply to the step-up transformers, 
which are connected to the 10,000 volt mains. 


Fic. 12.—E.H.T. Вуттснволкр at CWVnMN. 


The transformers are doubly wound, one secondary coil 
supplying current at 440 volts for use quite near the works, 
and the other secondary stepping-up to 11,000 volts for the 
long feeders. Each of the three transformers is rated at 
300kw.—150kw. each of the secondary windings. The E.H.T. 
windings are delta-connected, and single lead-covered cables 
are led from them to the E.H.T. switchboard shown in Fig. 12. 
This board has been supplied by Messrs. Lionel Robinson & Co. 
It is provided with two feeder panels and a transformer panel, 
the latter being connected to the transformers through a flare 
switch at the top of the board, and controlled by a handle 
below. The two feeder panels have oil switches, placed 
together with the other E.H.T. switch and the instrument 
transformers in the wire cage behind the board. These switches 
have four breaks in series for each phase, breaking under 
oil. А similar pattern of switch is employed in some of 
the sub-stations, and will be illustrated in a later part of 
this article. The instrument transformers are protected by 
sparklet fuses. 

(To be concluded.) 
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ELECTRICAL WINDING PLANT AT THE 
LIGNY-LES-AIRE MINES. 


It was necessary that this plant should be capable of hoisting 105 
tons of coal per hour from a depth of 1, 312ft. at a speed of 26°2ft. per 
second. Each cage provides accommodation for four trucks having 
an aggregate capacity of 4, 900lb. Since one hoist occupies 60 seconds 
and the loading and unloading of the cage another 15 seconds, 
it follows that 48 hoists may be made per hour. The tower, shown 
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in Fig. 1, was built directly over the pit mouth, the winding gear 
being crected at a height of 69ft. above the ground. As seen in 
Fig. 1, the winding gear forms, to a large extent, part of the tower 
itself, the weight of which is 120 tons. The base of the tower is 
formed by four cast-iron limbs, which rest on brickwork foundations 
situated at the corners of a square, one side of which is about 30ft. 
long. Little need be said with regard to the general arrangement 
of the switching and controlling gear, as this is clearly shown 
in the illustrations. There are two cable drums, each having a 
diameter of 13:1ft.,, and arranged in such a manner that the 


cables belonging to the two cages are separated by a distance of 
8:6ft. Each drum has two grooves ; one is for regular service, while 
the other one is used when a change of cable becomes necessary. The 
cable itself is of steel, 85mm. (1°35in.) in diameter. When hoisting 
coal in regular service, the two 250 н.р. motors which drive directly 
the upper drum run at a speed of 38 revs. per min.; but when the 
plant is used for conveying persons, the speed is reduced to 19 revs. 
per min., corresponding to a hoisting speed of about 12ft. per second; 
while for the purpose of examining the shaft, the motor speed may 
be regulated down to ł rev. per min. When the cage starts its 
journey the motors have to work at the rate of about 600 н.р., but 
this falls to about 800 н.р. when the proper speed is reached. 
Naturally, these wide fluctuations would, if no other arrangements 
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were made, necessitate a larger generating plant than would corre- 
spond to the average power consumed, and in order to level the 
power demanded to a constant value of about 800 н.р. (sec Fig. 2), 
a special set of inotors and generators is provided in the central 
station. A diagram of connections of this power-regulating device 
is given in Figs. 3 and 4. With reference to Fig. 3, AM denotes 
a dynamo, termed the “ starting“ dynamo; P is the so-called 
“ buffer" motor, while Z is a booster. These three electric 
machines, together with a flywheel, are keyed to a common shaft. 
When the winding motors, represented by FM in Fig. 3, are at 
rest, the starting dynamo AM, which is connected in series with the 


Fro. 3. 


line, has a voltage equal to but opposite in sense to that of th 

supply. The pressure across the terminals of the hoisting motor 

is, therefore, at this period nil; When, however, these hoisting motors 
are to be started, the excitation of the dynamo AM is gradually 
weakened, the effect being, of course, to increase, proportionately, 
the pressure at the terminals of the hoisting motors. After the 
excitation of the dynamo AM has been completely suppressed, the 
hoisting motors run at half their normal speed. In order, now, 
to further increase the motor speed, the excitation of the dynamo 
AM is reversed and gradually strengthened. It is evident 
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that by doing this the ure of the dynamo is added to that of 
the supply, the final voltage at which the motors are fed being some 
1,050 volts. The field resistance for carrying out this regulation in 
It will be noticed from Fig. 8 that 


the motor P which drives the dynamo AM is shunt-excited and con- 
nected in series with the booster Z to the power mains. By varying 
both the value and the direction of the voltage of this booster, the 
speed of the set AM, P and Z may be regulated within 80 per cent. 


On reducing the speed of this set, the flywheel gives off some of the 
energy stored in it, thus reducing the demand on the central station. 
This variation in speed is controlled automatically by the main cur- 
rent by means of the regulator shown in Fig. 6. The action of this 


device is such that the speed of the buffer set (as the group of 
the three machines AM, P and Z is called) is decreased when the 
load on the central station increases, and vice versa In order to 
stop the buffer set, an electric brake is provided, which is auto- 
matically applied should anything go wrong with the bearings. 

The braking of the cable drums is done by & double set of brakes 
applied to the upper drum. Normally, the shoes of this brake 
arrangement are held against the drum by suitable counterweights. 
When the brake is to be taken off, however, the counterweights are 
raised by the action of an electromagnet. It is also possible to 
operate this brake by hand. The depth indicatoris worked through 
a number of shafts and gears from the lower cable drum. If the 
driver should neglect to stop the hauling machinery at tne proper 
moment the depth indicator does this automatically by reversing the 
starting lever and applying the brake. In the case of failure of this 
device also, there is yet another appliance which will stop the cage 
before it can rise to a dangerous height. This appliance consists of 
suitably arranged switches which, when opened, cause the automatic 
cutouts to interrupt the main current. These switches, of course, 
are opened automatically when the cage reaches a given height. Їп 
front of the operator is a third lever, by means of which the main 
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current сап be cut off instantly by hand, the brakes being auto- 
matically applied at the same time. A number of automatic devices 
are also provided for preventing excessive strains, but they are made 
to operate only after the overload has lasted for a predetermined 
time. The breaking strain of the cable is 65 tons, and the various parts 
of the winding plant have been calculated on a corresponding basis. 

This interesting plant has been carried out for the Compagnie des 
Mines de Ligny-les-Aire by The Lahmeyer Electrical Co., 109-111, 
New Oxford-street, London, W.C., to whom we are indebted for the 
information given. 


ELECTRICALLY-OPERATED WINDING GEARS. 


The electricaHy-operated winding machine, of which the general 
arrangement is shown in Fig. 1, represents one of the stan- 
dard arrangements put forward by Messrs. Witting, Eborall & Co. 
(Ltd.), Temple Bar House, Fleet-street, London, Е.С. This 
machine is arranged for lifting 500 tons in eight hours from 
a depth of 1,800ft., making 56 trips per hour. The particular 
arrangement shown is for use on & polyphase system, the winding 
gear itself being operated by a separately excited continuons-current 
motor, which is driven through an intermediary motor. generator, 
consisting of .a three-phase induction motor driving а separately- 
excited continuons-current generator. Normally, the continuous- 
current generator and motor are excited from the lighting mains, 
but if no other supply is available, a small generator is driven either 
by the main induction motor or by an auxiliary motor. The field 
current of the continuous-current generator can be regulated by 
means of resistances, so that the pressnre can be yaried from zero 
up to the full voltage. Р 

Now, since the motor which operates the winding gear works With 
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a constant field, the speed is regulated by varying the pressure on 
the motor terminals ; thus the whole starting and regulating of the 
motor is effected by varying the excitation of the generator, and 
none of the ordinary series resistances for starting are required. 
This method of starting and regulating possesses the great advantage 
that no power is wasted in large resistances, and, consequently, the 
load thrown on the motor generator is comparatively ала. the 
working pressure of the continuous-current generator being simply 
that at the terminals of the motor. Further, the motor-generator 
set may with advantage be provided with a heavy flywheel to give 
steady working, and to assist the induction motor during the aecele- 
ration period of the winding gear. It is evident that with this 
system of working a very high overall efficiency can be obtained, 
as the induction motor is alwaye running with some load on it, and 
is either giving out energy to the winding motor or storing it in the 


The arrangement of the brake is of the usual counterweight type, 
the counterweight being lifted by admitting compressed air beneath 
a piston in the air cylinder, and being allowed to drop by the open- 
ing of valves in the lower portion of the cylinder. The brake 
system can be operated either by a lever from the operating plat- 
form, or automatically by means of an electro magnet which opens 
another set of valves in the cylinder. By this method of working 
the brake is always gradually and steadily applied, and no sudden 
or severe shocks are produced ; such smooth and gradual working 
is especially necessary in the case of putting on the brake should 
the speed rise above the proper amount, as serious damage might 
be caused if the brake were suddenly and violently put on with the 
gear running at a high speed. | 

A small platform is provided for the operator immediately in 
front of the winding motor, and the two operating levers are carried 
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flywheel. In consequence the load on the main generators at the 
generating station is also very steady, and no large sudden load is 
thrown on when & winding motor is started. "The system, too, is 
exceedingly simple as regards speed regulation, the operator, when 
he desires to run at a certain speed, simply putting the starting 
lever in the corresponding position, when the pressure of the gene- 
rator falls, and the winding motor acts as a generator and rapidly 
drops to the required speed. 

The winding gear proper consists in this case of two separate 
drums, arranged for use with flat hempen ropes, and an entirely 


separate brake drum mounted between them on the shaft. If a 
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ELECTRICALLY-OPERATED WINDING 
GEAR. 


Scale 1: 20 


Dead Weight Lift : 2 tons 11 cwt. 
Dead Weight of Cage (two Platforms) : 
951 ewt. 


— 


on this platform. The first of these controls the starting, regulating 
and reversing of the winding motor, while the second operates the 
brake. In front of this smalh platform are placed the various 
indicating instruments. An ammeter, voltmeter and pressure gauge 
are mounted on a smal) column and show respectively the current 
taken by the winding motor, the volts on its terminals, and the 
pressure in the air resevoir. A winding indicator shows the exact 
position of the two cages, and is so arranged as to strike a gong and 
give warning to the operator when one cage has nearly reached the 
top. This device also automatically puts on the brake should the 
operator allow the cages to run beyond the proper position. A 
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BBB, Loa i on the Induction Motor. 
bb Average Load on the Induction Motor. 


Koepe pulley is preferred it is usually made in one with the brake 
drum, and not separately, as in the design illustrated. The brake 
itself is operated by compressed air, a small motor-driven air com- 


pressor and an air reservoir being provided in the space beneath the 


operating platform. This motor-driven compressor is regulated 
automatically ; when the pressure in the reservoir falls to a certain 
point the motor is automatically started, and runs until the pressure 
rises to the normal value, when it is automatically cut out, the air 
pressure being thus kept constant within small limits without any 
attention whatever, 


CCC, Input at Terminals of the Winding Motor, 
DD, Angular Velocity of the Winding Gear. 


combined tachometer and registering i operis shows the speed or 
the cage at any time, registers the num 


er of trips made and auto- 
matically operates the brake if the epeed rises above the safe limit. 

The whole plant has been designed so as to give the greatest 
possible simplicity in working combined with maximum safety. 
Fig. 2 shows the calculated load curves for an exactly similar gear 


‚ of larger output. These curves show clearly that the variations of 


load on the induetion motor are verv gradual, and that at no time 
is the load very different from the average load, thus clearly illus- 
trating the great advantages of this systein of working. 
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. CONYEYOR AT BRIMSDOWN POWER HOUSE. 


The Babcock & Wilcox ''Gravity-bucket" conveyor, which has 
been installed at the Brimsdown generating station of the North 
Metropolitan Tramways Co., is illustrated herewith. The bucket 
and chain mechanism is absolutely balanced and entirely carried on 
well-lubricated bearings, so that the only energy expended is the 
mechanical equivalent of the material raised plus the horse-power 
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required to drive the chain. One feature in thìs conveyor which 
contributes very largely to its success is the method of driving 
employed. It is well known that by the use of sprocket wheels 
any extension in the pitch of the chain due to wear results in a 
seriously-increased expenditure of power in driving. This evil is 
entirely obviated in the pawl driver. The pawls drop into position 
on the chain at the correct points, thrusting forward the two sides 
simultaneously, and before the pawl leaves its position on the 
driving stud of the chain it recedes to a considerable extent from it. 
Thus no friction is experienced in withdrawing the pawl from the 
chain, and, over and above this, the withdrawal leaves a very con- 
siderable latitude for wear in the chain, without in any way 
affecting its efficiency or that of the driver. 

Another special feature of this conveyor is its applicability to free 
or revolving curves where the direction is changed either from the 
horizontal to the vertical in the same plane or at any angle to the 
first plane of motion. In descending from an upper run to any 
depth the maximum stress is at the point of turning to descend, 
and here the wheels carrying the chain and buckets cease to rotate 
as soon as they touch the revolving free wheels, and when move- 
ment ceases friction also ceases, and, consequently, wear on the 
chain, wheels and axles. The conveyor is practically automatic in 
its cycle of action, no handling being necessary from the point at 
which the material is delivered into the receiving hopper until it is 
* discharged " beyond moving the levers of the dumpers to fill up 
the bunker sections requiring to be operated on. 

The buckets are of mild steel stamped out of one sheet by a special 
hydraulic process, and have each a pair of combined cams and 
trunnion bearings of malleable cast iron strongly riveted on, and 
formed so that a bucket can be detached in a few seconds without 
disturbing any other parts of the conveyor. The chain consists of 
two double-link chains, cach link made of flat steel, and steel stud- 
rivets forming distance pieces for the pairs of links. The steel of 
which these are made has a tensile strength of about 62, 000lb. per 
square inch section. Chain wheels are made of special close. grained 
cast iron, accurately bored for the axles, and have recesses in the 
bosses for the reception of a clump of special fibre, which by capillary 
attraction retains enough oil to supply lubrication for considerable 
periods. The oil is supplied through special spring-top brass lubri- 
cators inserted in the wheel bosses, which exclude dirt. 

Dumping or tipping is effected by a pair of cams carried by a 
cross-shaft coming into contact with another pair of cams riveted on 
the ends of the buckets and causing the buckets to tip up at an angle 
sufficient to empty completely the contents. These dumpers can 


, be applied at any points of the horizontal runs, and the brackets are 


clainped to the track rails by hook bolts, enabling them to be easil 
shifted if necessary. The movement of a hand lever to right or left 
will engage or disengage the dumpers. 

The filling mechanism consists of a series of seven hoods, with 
openings corresponding to the pitch of the buckets, delivering certain 
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quantities of material into them. These hoods are hinged and con- | upon the output and load-factor of the generating амора. The 


nected in the form of an endless chain and earried on wheels 
running on а suitable track constructed in the filler frame. The 
filler оһаїп is driven direct by the conveyor chain engaging, with 
projections or teeth of the foriner Two kinds of fillers are employed, 
"stationary " and “ portable." The former is used when filling is 
performed at one point only, such as when coal is delivered by carts 
or waggons into a re- 
ceiving hopper; and the 
second, or portable,“ 
when coal is 1e-triin- 
med from storage bun- 
kers to the boiler bun 
kers, and also when 
ashes are filled from 
spaces where con- 
siderable quantities can 
be stored. This por- 
table filler travels on 
independent rails, and 
can be traversed to any 
position on these rails 
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to receive coal or ashes, Ji I( | 
and is clamped down ae 7 
before commencing to 
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operate. Both kinds 
are operated by the 
conveyor chain en- 
gaging with sprockets, 
or projections, on the 
filler chain, which car- 
ries a series of hoods 
around a track, these 
hoods successively 
covering the buckets 
and filing without 
spilling. 

The guide wheels take the place of the rail track at the curves, or 
points where the direction of the conveyor is changed, and revolve 
on an axle running in ample bearings, automatically lubricated, and, 
us previously described, save movement of the chain wheels at the 
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points of maximum stress ; in fact, forming a revolving instead of a 
fixed track. The application of this principle has very materially 
reduced wear and tear, as well as expenditure of driving power. 
The conveyors are made in throe sizes, and are capable of handling 
respectively 20, 40 and 80 tons of coal per hour, but can be 
diminished or increased by 25 per cent. to suit circumstances. 


DISTRIBUTION OF ELECTRICAL ENERGY.* 


BY JOHN F. C. SNELL. 


The Paper deals first with the attitude of the Legislature towards 
the electrical industry, and recites some of the points of the 1882 
Electric Lighting Act, which retarded the progress of electrical 
development. It then deals with the improved clauses under the 
1888 ЕЛесиле Lighting Act. Reference is made to the removal of 
restrictions upon undertakers which would be effected by the Elec- 
tricity Supply Bill, promoted by the Board of Trade in the last 
Session of Parliament, and a hope is expressed that this will 
soon become law. Mention is also made of the falling-in of the 
leases of borough tramways, and the effect of electrical traction 
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author then describes the various systems by which electricity is at 
present distributed, including direct-current two and three-wire dis- 
tribution; direct-current high-tension generation, and low-tension 
distribution; single phase, two and three-phase currents, high- 
tension generation, and low-tension distribution; three-phase, high- 
tension, and low-tension direct-turrent distribution. 2 

After dealing with the limits of pressure as defined by the Board 
of Trade, and the results of the work of the Engineeriug Standards 
Committee in settling upon standard periodicities, the systems of 
supply are more thoroughly criticised, and the single-phase system 
is set aside as being inapplicable for general supply, as is also the 
direct-current high tension system. The author is of opinion that 
the distributing systems which are likely to be adopted in the 
future are:— 

l Direct-current, two or three-wire, for small districts. 

2. Single-phase high-tension for railways. 

3. Two-phase high-tension generation and low-tension distribution (for 
existing single-phase systems of general supply). 

4. Three-phase high-tension generation and direct.current low-tension 
distribution (for existing direct-current systeme in large districts, and for 
ra'lways of short length). 

5. Threc-phase high-tension generation and low-tension three-phase 
or six-phase distribution (for entirely new ar.d large districts). 

Diagrams accompanyiag the Paper demonstrate the economica 
radii of supply by direct current at 500 volts for different loads 
transmitted and by the high-tension sub-station method, the result 
being that above the undermentioned distances the high tension 
method is more economical, viz. :— 


Kilowatts. Economical radius. 
250 Gmina dd 0 олаи 1:6 mile. 
500: are oss E ER 1:25 „ 

1,000 Bie ed RN E PEERS 1:06 „ 


With regard to the effect of storage at sub-stations, the author 
believes that storage will be more largely resorted to in the future, 
and figures are given in support of this view. He then proceeds to 
discuss the economical limit of pressure for high-tension supply by 
underground cables, und gives curves to show that for gene ur- 
poses, in Great Britain, 6,600 volts is, approximately, the economical 
pressure. The effect of the cost of insulation of extra-high-tension 
cables is also discussed. The Paper next deals with the cost of 
overhead transmission of high-tension currents, and reasons for 
fixing upon & pressure of 20,000 volts in this country are given. As 
to the cost of supply, the ideal figure given by Col. Crompton in 
1894 is stated to have been surpassed. A new ideal figure is given 
by the author, based upon further experience gained in the past 
10 years, and he predicts the costs which are likely to be charged to 
various classes of consumer. 

Turning to transmission lines, a description is given of the prac- 
tice adopted in extra high-tension underground cables, and the risks 
which have to be guarded against. The mechanical and electrical 
construction of overhead lines for extra high pressures is also dealt 
with. The Paper then enumerates various classes of sub-station, 


| covering static transformers for three-phase low-tension distribution ; 


static transformers with rotary converters for direct-current distri- 
bution ; and synchronous or induction motor-generators for direct- 
current distribution at the higher periodicity. Descriptions follow 
of the various sub-stations erected by the author, with curves of 
their outputs, and particularsof ћеігећсіепсіев. The various methods 
of distributing energy at low pressure are classed as follows :— 


1. Conduit or Draic- in System. 

1. Bare- copper: strip systems, strained and unstrained. 

2. Cables insulated by indiarubber, vulcanised bitumen, or other 
dielectrics drawn into stoneware casings, Callender-Webber bitumen 
casings, fibrous conduits, cement casings and cast-iron or wrought-iron 
pipes. 

I]. Buried or Solid System. 

1. Vulcanised bitumen, dialite or other insulated single cables, laid in 
iron, 5 or wooden troughing, and surrounded by molten bitumen 
or pitch. 

2 Concentric cables, paper insulated and lead covered, laid in the same 
manner. 

3. Single-phase or concentric 2ibles, each protected by its own sheath- 
ing of steel tapes or wires, laid direct in the ground. 

The relative merits of these systems are fully discussed, and a 
curve is given showing the respective capital costs of the systems. 
The author then deals with the systems of distribution adopted in 
tramway construction, and their relative advantages and disadvan- 
tages. The question of fusing the general network and the fixing 
of section boxes is gone inte fully; the author deciding against 
fuses, except in concentric P. and strongly advocating the 
use of section boxes for sub-dividing the network. The Paper con- 
cludes with some particulars of the supply of electrical energy to 
short and long-distance railways. The author believes that a modi - 
fication of the present third.rail system will remain with short- 
distance railways, and that improved methods in the application and 
control of Stile: рс currents will be adopted for long-distance 
railways. 
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MR.ROBERT ROBERTSON’S PRESIDENTIAL ADDRESS 
TO THE GLASGOW LOCAL SECTION OF THE INSTI- 
TUTION OF ELECTRICAL ENGINEERS.* | 


I am pleased to be able to state that last year showed a continued 
improvement in our membership, and although the increase in numbers 
ів not very great each year, І trust it will be maintained. We cannot look 
for & rapid increase in numbers, as the field we have to draw from is 
limited, but we can, I think, do much to increase the usefulness of the 
branch in other directions. To a large extent this improvement must 
take plaee in the increase in the number and variety of the subjects 
brought forward for discussion. This is a part of the work of the branch, 
the success of which does not rest with the chairman or the committee, 
or even with the honorary secretary, however much they, individually and 
collectively, may exert themselves. It rests almost entirely with the 
members themselves, and on that account I wish to make an appeal to 
the members of all classes. 

Every member ehould feel that an obligation rests upon him individually 
to take some part, however small, in the work of session. I do not 
suggest that every member should take part in the discussion of every 
Paper, but it is not unreasonable to ex that every member should 
during the course of each session be able to communicate something 
valuable to the discussion on at least one of the Papers read. As regards 
the question of Papers, there is, I think, & strong feeling of reluctance to 
prepare Papers— particularly among the younger members— unless they 
are in a position to give long and elaborate ones on some important sub. 
ject bearing upon theory or practice, or descriptive of some work ^arried 
out by the member. I venture to assert that this is a mistake, particularly 
in connection with a local branch such as ours, and I would urge members 
to bring forward short Papers bearing on details or difficulties, or descrip. 
tive of methods of getting over such difficulties. It is quite unnecessary 
to confine each of our meetings to the consideration of one Paper, and it 
would be an interesting variety to devote an occasional meeting for the 
reading and discussion of short Papers or memoranda; and, personally, I 
shall weleome with pleasure such an evening during the pee session, it 
some of the members will оо-орегаќе to the extent of sending the honorary 
secretary subjects for short Papers they are prepared to bring forward. 

On the occasion of the opening of last session of this branch we listened 
with pleasure and interest and no small amount of instruction to the 
thoughtful address delivered by my predecessor in office, Mr. Chamen, an 
address which in a negative way has given me a suggestion of a subject 
for my remarks to you this evening. In the general survey of the elec- 
trical industry, which was the subject of that address, very little, if 
anything, was said of the use of electricity in collieries, and I hope it will 
not be altogether unprofitable for us to spend a little time in a survey of 
what has been done in this respect generally, and more particularly in 
the county of Lanarkshire, where the coal industry is an important one. 
As you are aware, a committee appointed by the Home Office has been 
investigating this question for the last two years, and only recently issued 
their report, and this has brought the subject very much in evidence. 
While this inquiry will, no doubt, be the means of ealling attention to the 
importance of electricity in connection with this industry, it is of the 
utmost importance that no code of rules or legislutive enactment should 
be which in any way trammels or hinders the legitimate develop- 
ment and extension of its use. The Mining Association should have the 
strongest support of this Institution in so far as their efforts are directed 
to this end. It has often been alleged, and not, I think, without reason, 
that legislation has already been the mean: of retarding the development 
of electricity in this country, and it would be unfortunate if anything 
new should be done with the same result. There is no doubt, however, 
that legislation on the subject — carefully drafted with the view of leaving 
all freedom compatible with reasonable safety —will do much to help the 
advanoement of the industry by clearing away much doubt and prejudice 
against the new finos in the minds of many men connected with the 


industry who are ignorant of the merits of the power, but have unfounded 
fears owing to a large extent to their anticipation of danger, where no 
rea] danger exists. T 
In these days, when the uses of electricity for power purposes are so 
well known, it is almost unnecessary to repeat the advantages of it, but 
there are some special features connected with mining work which make 
these advantages have greater weight than in other industries. The pur- 
poses for which power is required in a coal mine are robably more 
varied than in any other industry, and the points at which power is 
required are also very widely separated. On the surface the most impor- 
tant purposes for which power is required are the winding machinery for 
brin the coal to the surface, and the fans for ventilating the workin 
below; but in addition to these there are waggon tips, coal screens, wash- 
ing and elevating machinery, conveying plant, workshops, and also the 
moving of the | waggons under the screens, besides many other minor 
urposes. Underground, the uses are almost equally varied, including 
| ed poen pumping, drilling, coal cutting, and last of all a use which has 
not yet been much adopted —viz., conveying machinery at the working 
face. These uses are not only varied, but from time to time the locations 
where the power is required has to be changed as the field gets worked 
out, and this, in itself, forms a strong argument in favour of electricity. 
Owing to its efficiency, both of production and transmission, ils 
reliability and probably most of all to its flexibility and the facility with 
which the plant can be changed from place to place, electricity 18, without 
doubt, the most suitable form of power for the purpose. The only 
serious rival it has in this field is compressed air, and while it must be 
admitted that under special circumstances there may be cases where this 
wer has advantages, and there are still many authorities who advocate 
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its use, there is no doubt that the great balance of experience is in fayour 
of electrical power. 

After dealing with the general question of the application of electricity 
in collieries, the next important point to be considered is that of which of 
the two classes of current, direct or alternating, is the moet suitable, 
There is no doubt that in this country up to the present time direct 
current has been much more used than alternating current, but I do not 
think that this is any guide to the relative merits of the two. My oon- 
viotion is that just as electricity has in moet cases a superiority over 
compressed air, so alternating current has in many cases a decided 
superiority over direct current, and that future development will confirm 
this opinion. I have no doubt that the advantages of this system will be 
increased when the single-phase series motor is sufficiently perfected to 
be applied to this class of work. This class of current largely predomi- 
nates in the case of mines on the Continent, where we shall see that as 
regards magnitude and completenees of installations more has been done 
than in this country. 

In Belgium, Germany and Austria there are many collieries which are 
entirely operated by means of electricity, and in some cases I have seen 
single motors at work there, larger than the whole installations in most 
of the collieries in this district. One is im by the elaborate and 
almost extravagant manner in which the electric plant and buildings are 
fitted up on the Continent. It appears to me that this is carried too far in 
many cases, and is not a feature to be copied entirely. There is no doubt, 
however, that it is important that within reasonable limits electric plant 
should be housed in such a way that it can be kept as clean as possible, 
a matter which is not altogether without difficulty at a colliery. 

The next point of importance in connection with Continental practice 
is the introduction, a few years ago, of the high-speed mining pump due, 
I think, originally to Prof. Кіедіег. These pumps are run at speeds 
varying from 120 to 800 revs. per min. There are a great many examples 
of these, which have been in use for some time. In one case a pump 
running at 146 revs. per min. delivers over 400 gallons minute against 
& head of 2,500ft., and in another example over 700 zaliak a minute are 
pumped against a head of 500ft., the speed being 180 revs. per min. As 
regards hauling, the Continental colliery plants have no special features, 
and, so far as I have been able to ascertain, there are few examples of 
coal cuttera in use. This, I fancy, must be due to the fact that the seams 
are of such a nature that these are not required. 

The special feature of the application of electricity to collieries on the 
Continent is its use for winding coal and men in the main shafts. There 
are a considerable number of examples of these throughout Belgium and 
Germany, some of moderate size and others of ] size. Of the amaller 
ones we may take two examples viz. : (1) 2 tons, 1,400ft., 10ft. per second, 
120 f. v.; (2) 2 tons, 420ft., 12ft. to 17ft. per second, 125 to 800 н.р. These 
only involve motors of moderate size, and if the generating units are large 
as compared with them, no serious trouble or difficulty will arise in connec- 
tion with the frequent stopping, starting and accelerating of the motors. 
When we come to consider cases of winding where the power required is 
nearly equal to or in excess of the generating units, these difficulties 
become very serious. In Germany, there are two examples illustrating 
this; in one case the winding motor develops over 1,000 н.р. at its 
maximum and this is about double the output of each generator. Although 
this is only required for very short periods the effect is that the drop in 
pressure is very great. The difficulty has been overcome at another 
colliery where the Пипег system is in use. This system depends upon 
tne use of a heavy tlywheel acting as an energy accumulator to carry the 
motors over the peaks of the winding load. The system consists of a 
motor supplied with current from the generating station and coupled on 
the same shaft with a generator of much larger capacity with a heavy 
flywheel between. This secondary generator supplies two motors directly 
coupled to the winding gear. When these motors are working at their 
maximum capacity for the short period of winding, they demand the full 
output of the generator, and аз the primary motor coupled to it is insuffi- 
cient to supply this power, the сара required is drawn from the energy 
stored in the revolving flywheel. During the periods when the winding 
drum is at rest, the primary motor again stores up energy by accelera- 
ting the flywheel, which is again used in the next winding operation. In 
the example to which I have referred, the primary motor is 300 K. r., 
the flywheel weighs about 40 tons, the generator gives an output 
of 1,400 н.р. and the two winding motors are about 700 u.r. each. 
Regulation is done entirely through the field coils of the generator, which 
is separately excited. While this system appears to have been successful 
in operation, it is somewhat complicated, and the installation must be 
expensive. Careful consideration would have to be given before deciding 
in any particular case whether it is a system which would give economical 
results. In other cases storage batteries are used for making the load on 
the generators more uniform, and this system has also been successfully 
employed in connection with several collieries on the Continent. 

On first consideration it would appear that as a rule the winding engines 
being near the boilers little advantage, if any, could be got from the 
employment of electricity for this purpose. The conditions under which 
winding engines are operated are such that it is impossible to adopt steam- 
saving appliances, and the quantity of steam consumed per effective 
horse- power is in most cases very large. The maximum power required 
is also very great, but this is only needed for a few seconds during the 
acceleration in each operation and for the remainder of the time the 
engine is working most inefficiently. These conditions are sufficient to 
warrant the careful consideration of electricity as a power for this pur- 
pose especially in the case of the equipment of new collieries. 

Turning now to the consideration of what has been done in collieries 
in England and Wales, we find a great number of plants at work, most 
of which are much more extensive than those in Scotlgnd. In making 
this statement, I do not wish to assert that in comparison to the relative 
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more advanced than Scotland, and we must keep before us what that 
relative magnitude is before making such a comparison. The number of 
‘collieries in England and Wales together is about five times greater than 
the number in Scotland, and if we compare them from the point of view 
of the persons employed, they are over six times greater. It isjust about 
20 years since electricity was first used for power in connection with col- 
lieries in England. Out of a selection of some 40 or 50 collieries in 
England and Wales, taken at random, I find that the average horse. 
‘power of the electric installations is over 400 and cases of over 1,000 н.р. 
capacity are not unknown. Another interesting comparison from the 
same collieries is that while the direct-current system predominates, it 
only does so to the extent of 55 per cent. againet 45 per cent. in the 
number of collieries, and this is very much reversed when the total horse- 
power is considered, the figures then being 40 and 60 per cent. respec- 
tively. These figures must not, however, be taken as giving the averages 
over the whole of the collieries, as they only apply to those about which 
I have been able to get information. 


We are now in а position to make a survey of our own district, and in 
doing so, I will confine my remarks chiefly to the county of Lanarkshire, 
as I have only been able to overtake the collection of definite information 
over this area. The importance of the coal industry in Lanarkshire ma 
be gathered from a comparison of it with that of the rest of Scotland. 
If we make the comparison on the number of collieries, we find that about 
45 per cent. of the collieries in Scotland are situated in this county. 
Taking the number of persons employed, the percentage rises to about 
474, and again, if we make the comparison of the output, Lanarkshire 
gets credit for about 494 per cent. These figures are sufficient to indicate 
that we are considering an industry of some importance, the number of 

rsons employed at it in the county being over 52,000, and the output 
ast year over 17,000,000 tons. It is not necessary to go very far back to 
find the earliest examples of the Тш of electricity to power 

‘purposes in the Lanarkshire coal field. There were earlier applications 
of electricity to lighting purposes, both above and below ground, and at 
the present time a very large number of the collieries in the county use 
this illuminant, but these are all comparatively small installations, and 
do not affect the larger question of the use of electricity for power purposes. 

It is only &bout 12 years since this application of electricity, which we 
are considering, was started, but even taking this into consideration, I do 
not think the progress that has been made is equal to what might have 
been expected. I have had many opportunities of knowing what is being 
done in this way at many of the collieries, and I have recently supple- 
mented this knowledge by getting information on the subject in respect 
of other collieries, and although the time at my disposal has not been 
sufficient to enable me to make my investigation quite exhaustive, the 
figures I now lay before you represent the facts in connection with over 
80 per cent. of the collieries in Lanarkshire, and over 90 per cent. in 
respect of output; with one or two exceptions these include all the impor- 
tant collieries in the district. Of them, not more than 11 per cent. in 
number, or 20 per cent. on the basis of output, are using electricity for 
power purposes, and in the majority of these cases it is only used in a 
very minor degree, by having small motors installed for driving small 

umps, &., the power for which is obtained from generators originally 
installed for lighting only. The number of plants of 100 н.р. and over is 
very small, and in the majority of these the power does not exceed 200 н.р. 
with a few isolated exceptions where the power installed or being installed 
reaches 500 п.р. or 600 н.р. The use of electricity is confined mostly to 

umping, underground haulage and coal cutting, and there are only a 

ew cases where all subsidiary operations on the surface are also done by 
electricity, and there is only one case where electricity is applied to 
conveying plant at the working face. 

There is not, I believe, at the present time, a single example of alter- 
nating current in use in a colliery in Lanarkshire, but a plant on this 
system is in process of construction. This plant will, I understand, have 
an example on a small scale of the Ilgner system, to which I have 
referred, and we may have an opportunity ere long of seeing this at work 
in our own neighbourhood. In other parts of Scotland there are some 
important installations and a few examples of alternating current. 

he whole question, however interesting it may be from the point of 
view of the electrical engineer, must show a substantial balance in its 
favour in the ledger if it is to commend itself to the colliery owner. In 
looking at it from this point of view no generalisation can be made, and 
each case must be considered on its merits, Looking at a few examples 
of what saving has been effected will, I think, convince anyone that there 
is certainly sufficient justification to warrant every colliery owner giving 
the question consideration. In an example with which I am familiar, 
the substitution of a system of electric haulage in place of horse haulage 
underground effected a saving sufficient to repay the capital expenditure 
in between two and three years. In another case the saving effected by 
an electric pumping system over steam and rope driving cleared the coat 
in about three years. Numerous examples could be given, and in some 
cases the saving claimed is sufficient to meet the cost in two years. This 
is suflicient to warrant, as I have said, careful consideration of the sub- 
ject, but there is a more important factor in the Lanarkshire coal field 
which makes the consideration of this subject a necessity, that is, the 
fact that the thicker and shallower seams are gradually becoming 
exhausted, and if the industry is to maintain its importance, measures 
must be adopted for working the lower and thinner seams, and in electric 
power, I am sure, will be found an agent, which, if properly applied, 
will make it commercially possible 12 work seams which could not other- 
wise be worked at a protit. 

The question of the source of supply of electricity is one of some 
importance, and in this respect the country generally is entering upon a 
new era. In шару districts companies have been established for the 
purpose of supplying electricity, mainly for industrial purposes. In one 
of these districts, in which this industry is of great importance—South 
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Wales—the starting of the supply has, I believe, given & great stimulus 

to the application of electricity to coal mining, and & considerable number 

of collieries are putting- in plant, which will be supplied from the Power 

Company's mains. A similar supply will shortly be available over a sub- 

stantial part of the district we have been considering to-night, and I trust 

aoe it may become an important factor in the industrial progress of the 
strict. 


PROGRESS OF THE POWER SUPPLY COMPANIES. 


Newcastle-upon-Tyne Blectric Supply Oo.—Complete descrip- 
tions of this scheme appeared in The Electrician, Vol. XLVII., pp. 
819, 359 and 897, and Vol. LIII., pp. 424, 470, 518, 550 and 593. We 
are informed by Mr. C. H. Merz, consulting engineer to the com- 
pany, that there is practically nothing of any interest to add to these 
articles. It is satisfactory, however, to know that energetic can- 
vassing by various inethods is being carried on, and that the 
progress of the undertaking is, in every respect, rapid and sound. 

Midland Electric Corporation for Power Distribution.— 
Mr. J. Hardie McLean, manager and engineer of the Midland 
Electric Corporation for Power Distribution, informs us that this 
conipany is now making great progress, and is continuously con- 
necting up power consumers, embracing a great many of the different 
trades and industries of the Black Country. Electric power is 
being supplied for the purposes of the following manufactures: Deep- 
mine pumping, surface-draining pumping, chain welding and mak- 
ing, steel-pipe making, steel.roll making, lock, bolt and nut works, 
foundries, tanneries, electrical accessories, builders, bootinakers, 
printers, millers, haulage, saw mills, glass works, boiler and tank 
makers, stampers and piercers, tramways supply, supply“ in bulk” 
to local authorities, cycle manufacturers, holloware and enamellers, 
farmers, butchers and bridge and girder manufacturers. 


South Wales Electrical Power Distribution Co.—A full 
description of this company’s scheme is commenced in this issue of 
The Electrician, and the company is making substantial progress, 
especially with regard to the supply of power to collieries. 


County of Durham Electric Power Supply Co.—This com- 
pany has been supplying from its Gateshead and Durham works 
since 1900 and 1901 respectively from temporary low-pressure plant. 
A 10,000-volt system is being put in, however, and a large extension 
of the company’s operations may be anticipated. The company is 
at present supplying and distributing in Gateshead, Durham and 
Jarrow, and holds several other provisional electric lighting orders 
within its area. The Gateshead tramways are also supplied by the 
company, and several other tramway lines, for which powers have 
been obtained, will also be supplied. 


North Metropolitan Electric Power Supply Оо. — А description 
of the Brimsdown and Willesden works of this company and of the 
North London Tramways, which they supply, was recently pub- 
lished in The Electrician (Vol. LIII., pp. 591, 665, 702, 742, 784, 
856, 900, 940, 1,021), and a description of their latest sub-station at 
Hendon and the method of supplying it from Willesden by ір. 
verted rotary converters is given in our present issue. The com- 
pany is in negotiation with the Stoke Newington Borough Council 
and other local authorities for the supply of the electrical energy 
* in bulk." In Barnet and Hertford the North Metropolitan Electric 
Power Distribution Co. has been supplying from temporary stations 
at low pressure since 1900 and 1901. 


Yorkshire Blectric Power Co.—Mr. W. B. Woodhouse, chie 
engineer of this company, has sent us the following particulars :— 

The company's first power station at Thornhill is practically 
completed, and a supply will be given from there at the end of the 
year. The system of transmission is three-phase alternating-current 
at 10,000 volts, and the supply voltage in the majority of cases 
will be 400 volts. As, however, many of the manufacturing districts 
are somewhat straggling, an intermediate voltage of 2,000 has been 
adopted for distribution, a second transformation to 409 volts being 
made for small consumers. Large power users will be supplied 
either at 10,000 or 2,000 volts in their own sub.stations. 

The requirements of those local authorities who are taking a 
* bulk" supply are various. In some cases a direct-current supply 
is to be given, in others single-phase distribution is to be adopted 
for lighting and three-phase for power supply. 

The problem of distribution for lighting and power in districts 
such as are met with outside the large towns is an interesting one. 
To provide a supply of electricity throughout the whole of such & 
district would involve a very large expenditure on the part of the 
holders of the provisional order, who in nearly every case are the 
local authorities. As an example, the urban district of Mirfield has 
a population of 8:84 per acre. To lay mains throughout the whole 
area was obviously bevend the financial resources of the Council, 
who therefore have confined themselves to the lighting distribution 
for which a **bulk " supply is taken from the Yorkshire company, and 
the company are supplying large power users direct. The Corpora- 
tion of Pudsey are taking a * bulk supply from the company for all 
purposes. Negotiations are proceeding favourably with a number 
of other local authorities, and in some cases the company are offer- 
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ing to undertake the whole work of distribution and relieve the 
Council from any risk of financial loss. The area around Thornhill 
is being developed rapidly, and the company will proceed shortly to 
erect other stations as the demand arises. 

The company's area is of great industrial importance, and is par- 
ticularly valuable in the great diversity of trades to be found. The 
colliery and textile 10 4 05 are of major importance, and 
encouraging demands for supply are being met with. Agreements 
have already been made with a number of manufacturers, including 
collieries and a large spinning mill, the latter being the first of 
its kind in England to take a public supply of electrical energy for 
all its requirements. The whole country is covered with railways, 
tramways and canals, and a considerable field for supply exists in 
this direction. 

A description of the generating station appeared in The Elec- 
trician, Vol. LII., p. 242, and we hope to publish a more detailed 
description when the system is completed. , 


Lancashire Electric Power Oo.—Mr. R. L. Gamlen, enginee 
and manager of the Lancashire Electric Power Co., sends us the 
following particulars :— 

The first generating station is now nearing completion, the boilers are 
erected, the buildings are finished and the switchboard and exciter sets 
have arrived, and we anticipate being ready to supply quite early in 1905. 
Owing to our Act it is necessary for us to supply either “ in bulk" to the 
various local authorities interested, or on their behalf. We are, in conse- 
quence, entering into two forms of agreement, one in which we work the 
Provisional Order for the Council, and one in which we supply in bulk 
to the Council for them to distribute. In the first case the Council 
borrows the capital and the company pays back the interest and sinking 
fund. The Swinton and Pendlebury District Council have signed an 
agreement with us on these lines, and several other local authorities are 
just about to complete their negotiations. The other form of agreement 
is, that we supply to the local authority “ in bulk and they distribute, with 
a further t that we shall be allowed to supply direct to power 
users in the district of above 20kw. charging them the tariff rate and 
. giving & percentage to the Council for the concession. The prospective 

demana, taking ere кукы into consideration, seems very favourable. 
and as the area includes a very large number of different classes of 
industries, a good diversity factor should result. It is anticipated that 
collieries, quarries and foundries will probably be the first to come on, 
and it seems likely that shortly the cotton industry may find us of use. 

I enclose а copy of our tariff, from which it will be seen that for 
moderately good load factors the price of electricity is low, in fact between 
15 and 50 per cent., the charge is lower than any other in England. 

The first line of mains will be from Radcliffe north through Tottington, 
Ramsbottom, Rawtenstall and Bury, and in the south through Swinton, 
Worsley, Tyldesley, also кш» Little Hulton and West Houghton. 

The company charges 0:454. per unit plus the following charges per 
kilowatt per year :—1-100kw., £6 ; 101-200kw., £5 ; 201-300kw., £4. 108. 
801-500kw., £3. 10s. ; 501-2,000kw., £8. 

Oleveland & Durham County Electric Power Oo.— This com- 

y is erecting its power stations, and the high-pressure scheme 
is in progress. Mr. Soden, chief wd enn Jue peu to the South 
Wales Electric Power Distribution Co., has been appointed general 
manager. 

Derbyshire & Nottinghamshire Blectric Power Co.—This 
company is supplying from a temporary station at Ilkeston, but 
Messrs. Bramwell & Harris (the consulting engineers) have the 
larger scheme in hand. 


Clyde Valley Electrical Power Oo.—This company has two 
power stations in hand, and it is expected that current will be sup- 
lied from the Yoker station early next year. The equipment of 
th power houses includes two 2,000kw. Westinghouse - Parsons 
alternators. A large number of provisional orders were applied for 
in 1904 around the Glasgow district, but, owing to the conditions 
imposed by the local authorities, they were abandoned. The com- 
owns, however, the provisional order for the town of Clyde- 
bank, and a supply will be given shortly. 
Fife and Oentral Scottish Blectric Power Schemes.—A 
description of the progress of these two schemes appears in an article 
elsewhere in this issue. 


We hope to give further tabulated particulars with regard to these 
companies, and others which have obtained Parliamentary powers, 
early next year. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE. ] 


— New Type of Induced. Itadio-activity.—K. A. Hofmann, L 
Gonder and V. Wolfl have discovered an induced radio-activity 
which they suspect to be due to a product intermediate between 
radium and radium emanation, or in a corresponding position 
with regard to'the other radio- active substances. This result, 
if confirmed, would extend the series of radium products back- 
. wards towards the original substance. ‘The method by which 
the new induced radio-activity is brought about is to obtain 
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the radio-active body in solution, add a solution of another 
metal and precipitate that metal by adding another suitable 
solution. Thus they mixed uranium nitrate with barium 
nitrate, kept it for some time and then precipitated the barium 
in the form of sulphate. Immediately on drying, the barium 
sulphate displayed a strong-induced radio-activity, two or three 
times as strong as that of uranium sesquioxide. The new 
induced radio-activity, which the authors propose to call ionic 
radio-activity, is much more permanent than that assumed by 
bodies in the neighbourhood of radio-active preparations in air. 
But its chief distinguishing characteristic is its strongly selective 
character. Barium, lead and bismuth, as well as some rare earths, 
become strongly radio-active and retain their radio-activity for 
months, but iron, aluminium and titanium do not, and platinum, 
palladium and mercury but little. The a-rays and [rays 
show a great difference in permanency. Bismuth retains the 
a-rays longest, and platinum the B- rays. In many quantitative 
chemical processes the activity undergoes no diminution, so 
that it cannot be attributed to the occlusion of gases. 
(Hormann, Gonper and Würrr, Annalen der Physik, No. 13, 1904.] 


Electric. Bleaching of Flour.—M. Balland has analysed some 
specimens of flour before and after treatment with the new 
electric bleaching process recently introduced in Paris. It is 
described as a treatment with “electrified air." It is evident 
at first sight that the treatment improves the whiteness of the 
flour, but the product suffers in the matter of odour and taste. 
Analysis shows that the only constituents of the flour affected 
by the treatment are the fats and the acids. The acidity 
increases some 30 per cent. The fatty matters become slightly 
rancid and are less fluid and less coloured. The yellow wheat 
oil, which produces the aromatic flavour in malting, is oxidised 
and partly transformed into white fatty acids, soluble in 
absolute alcohol. Moist gluten loses its delicate odour to some 
extent, while dry gluten is less coloured. The author describes 
the effect concisely as an artificial ageing and whitening. 

[BaLuanp, Comptes Rendus, November 14, 1904.] 


Cadmium Amalgum Lamp.—Some seven years ago Gumlich 
constructed a vacuum lamp containing cadmium amalgam 
instead of mercury. The lamp offered the advantage of 
adding the highly luminous cadmium lines to the spectrum of 
the mercury. But it failed owing to its short life, breaking 
after a few experiments, whereas a good mercury lamp may 
last for yoars. Since Messrs. Heraeus have succeeded in con- 
structing mercury lamps of quartz it suggested itself to try 
this material for the construction of amalgam Jamps. The 
attempt, in the hands of O. Lummer and E. Gehrcke, has been 
successful. The lamp consists of two vertical tubes A and B, 
joined by a horizontal one. Both 
tubes are bent twice at right angles 
below, and end in somewhat nar- 
rower tubes A’ and B'. At d and 
b two iridium wires are introduced. 
The lamp is filled through the top of a’ 
B, which is then fused. Connection is 
made by means of iron wires dipping 
into A’ and B, which are fixad in with 2 4. 
shellac and Chatterton cement. The | 


amalgam used by the authors contains 14 parts of cadmium 


to 100 of mercury. At ordinary temperatures it is a soft mass, 
which on slightly heating becomes as fluid as mercury, and is 
easily worked with. The oxidation of the cadmium is so slight 
as to be innocuous. The lamp may be lighted by shaking, but 
a better method is by using a lighting device as in the Hewitt 
mercury lamps. A current flowing through a parallel induct- 
ance at 110 volts pressure is suddenly interrupted. It thus 
generates a high potential, which suffices to bridge the gap 
between the amalgam electrodes. After that the lamp con- 
tinues to burn steadily with one or two amperes. It is, how- 
ever, necessary to, heat the lamp externally with a Bunsen 
burner before starting or restarting it. After some use, it is 
necessary to keep the lamp steadily heated up in that way to 
make it burn continuously. But the lamp may be brought 


back to its original condition by renewing the exhaustion. - 
ao and GEHRCKE, Zeitschrist für Iustrumentenkunde, October, 
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ELECTRICAL POWER DISTRIBUTION. 


In engineering it is more necessary than in any other 
business or profession to look forward to the future, or rather 
to form a picture of the conditions that are likely to prevail 
a few years ahead, in order that the needs which will then 
arise may be catered for. To the electrical engineer this is 
certainly essential in view of the rapid progress of the 
electrical engineering industry. Thus it has happened that 
during the past two decades, while apparently the offices of 
electrical engineers have been filled to overcrowding with 
the plans, specifications and estimates for electric lighting 
and tramway undertakings, and while their workshops have 
been manufacturing machinery and apparatus for these pur- 
poses by the tens of thousands, the next product of the 
electrical engineering industry has gradually been evolved. 
All our large towns are now supplied with electric light, and 
the majority of them with electric tramways, but there is still 
a large field open for electrical engineering enterprise— viz., 
electrical power distribution. This branch of the industry is 
not a new one, for it has been evolved, as we have said, simul- 
taneously with the applications of electricity for lighting and 
traction ; but it is now reaching such large dimensions, and its 
utility is now being so widely recognised, that there is a like- 
lihood that it will soon become the most important of all the 
works of the electrical engineer. Just as the employment of 
а special messenger, instead of the post, telegraph or tele- 
phone, is now regarded as a primitive, costly and inefficient 
method of transmitting intelligence from one part of the 
country to another, and is a method only resorted to in 
exceptional cases, so the use of an isolated steam engine, 
instead of an electric motor supplied from a station where 
electric power is generated wholesale, will be regarded in the 
future as a survival of antiquated practice, or at best a method 
which is only warranted under peculiar conditions. 

To show that we are not going too far in this expression of 
opinion, we will take the case of electrical power distribution 
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in the coal districts, which has, during the past few years, 
taken a quite unexpected development. It was realised years 
ago, in the earliest days of electric lighting, that economy 
might be introduced by building electricity works at the coal 
pit, where fuel could be purchased at its cheapest, and by con- 
veying thecurrent through wires or cables to the centres at which 
electric light was required, instead of erecting the generating 
stations at these centres and carting the coal to them. 
Electric power companies have now been established in 
some of the coal districts, but the remarkable development 
that we have alluded to is that their chief field of enterprise 
has been to supply current for power purposes, not for trans- 
mission over very great distances as was formerly contemplated, 
but for consumption at the collieries themselves. "This upseta 
some of the ideas that have been cherished by colliery owners 
almost from time immemorial. Coal, it is argued, costs them 
practically nothing, and therefore any old engines, however 
uneconomical they may be, will do for furnishing power at 
the pit bank. But this method of reasoning is fallacious. 
Coal, even slack, at the pit’s mouth, must cost something, 
when some hundred horse-power has to be supplied con- 
tinuously for 24 hours a day; the superintendence of boiler 
and steam engine plant is a large item that is almost entirely 
saved in the case of motor-driven plant ; and finally, much 
labour and material is expended in repairs and maintenance 
of steam engines and shafting. We can quote actual figures: At 
the Cambrian Collieries, for instance, only 185 M. . of motors 
was put down, entirely for driving machinery on the surface. 
These machines include « saw bench, power hammer, exist- 
ing dynamos for lighting, a mortar pan, fitting shop, two- 
blacksmith’s shops, chaff-cutting machines, and a pump. The 
motors are supplied with current from the mains of the South 
Wales Electrical Power Distribution Co., and they actually 
displace three ЗО. by &ft. Lancashire boilers, and about a mile 
and a half of steam main. The result to the colliery is an 
annual saving of £1,900 a year. 

If, then, electrical power distribution can show such results 
when compared with isolated steam engines working under con- 
ditions in which their disadvantages are deemed to be minimised 
by the extremely small cost of fuel, it is evident that, in cases 
where the cost of coal plays a more important part, the economy 
of electric driving is even more pronounced. The present issue 
of The Electrician is devoted almost exclusively to this subject, 
and our articles show the numerous and varied applications of 
electric driving. While, on the one hand, its advantages have 
been apparent for light machinery, such as cotton mills, on 
the other hand it has been successfully applied to such heavy 
work as rolling mills and to the winding engines in collieries, 
which would have appeared at first sight to bo essentially of a 
character for which direct steam drive was more economical. 
Two installations of electrically-lriven winding gear on 
the Continent are described in this issue; hitherto this 
application has been chiefly confined to the Continent, but 
we anticipate that it will soon gain favour in this country. 
For portable tools and for work in mines below the surface, 
to displace the inefficient and troublesome compressed air 
machinery,the utility of electric power has long been recognised, 
and figures have been adduced over and over again to show 
the countershafting losses that are saved by introducing 
electric driving in ordinary workshops. In fact, there is hardly 
an application of power in which electricity does not pro- 
mise to be the most flexible and most economical agent, 
and we look forward to the time when, in industrial 
centres, the steam engine and gas engine will only be found 
in the form of large units employed for drivirg the main 
electric generators, 


TWO SCOTTISH ELECTRIC POWER SCHEMES. 


The Fife Electric Power Co. obtained Parliamentary Powers 
in 1903 for the supply of electrical energy, both in bulk and 
otherwise, throughout the county of Fife, the actual area 
covered by the act being about 500 aq. miles in extent and 
including about 50 local authorities. There are five power 
houses—viz., Cowdenbeath, Leven, Markinch, Comrie and 
Cupar, scheduled in this act, but the company also have 
powers to build generating stations elsewhere. Only one is 

eing erected at the outset ; it is in close proximity to Dunferm- 
line, about 20 miles from Edinburgh, on the north of the Forth. 

Dunfermline will quite probably become a town of con- 
siderable importance in the near future, owing to the largo 
works and collieries with which it is surrounded. Another 
reason is that a new naval base is to be established near 
Queensferry, which is in proximity to Dunfermline, and this 
will doubtless stimulate the business of the town. In these 
circumstances it is by no means surprising that negotiations 
have been opened between the company and the Town Council 
with a view to the latter taking a supply, in bulk, from the 
former. A wish has, however, been expressed, in certain 
quarters, that Dunfermline may seo fit to build its own genera- 
ting station, but we hardly think that the canny Scot, with 
his eye to a good bargain, will commit this mistake. The 
advantages in cost of taking a supply from a works with a 
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capacity of thousands of kilowatts with a good load- factor, 
instead of from a works with a capacity of a few hundred 
kilowatts and a bad load-factor, will duly be appreciated by 
him when explained in non-technical language. 

Other generating stations will be built by the company as 
occasion demands, and it is anticipated that in the course of a 
very few years some half-dozen or more large stations will be 
running. Each of these works has been designed with a view 
of accommodating 60,000 H. P., but in order to meet local 
demands a smaller pilot station is being erected, and it is 
our present purpose to describe this station in some detail. 

Fig. 1 is a map of the Fife Company's area, and Fig. 2 is a 
block plan of the site of the Dunfermline station. It will bo 
observed from the latter that it is not intended to add to the 
pilot station when extensions are required, but to erect an 
entirely separate and very much larger structure. About 25ft. 
above the ground level is a siding of the North British 
Railway Co., and from waggons standing in this siding coal 
will be obtained for the smaller station. A rather novel 
bunker arrangement has been devised in connection with this 
siding, as shown in Fig. 3. Concrete shoots have been built 
on the side of the embankment, at the bottom of which are 
the bunkers. The tops of the shoots are closed by heavy 
wooden gates hinged at.the bottom. When these gates are 
opened, they are supported by struts so as to form sloping 
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shelves upon which coal can be thrust direct from the | means of four steel-wire ropes having a diameter of Jin. апа 
waggons. Coal then passes down the shoots by gravity and | anchored to the brickwork of the gable ends. Brickwork lined 
comes to rest in the bunkers below. On the ground level a | with 44in. firebrick is employed for the base of the shaft, 
narrow gauge railway track has been laid, and this passes | while for the first 15ft. the chimney is formed of үгіп. plates, 
under the bunker outlets, which are controlled by iron sliding | the remainder being ,3,in. plates. In the boiler house are four 
doors. When coal is required Lancashire boilers by Messrs. G. Sinclair & Co. They 
it, is only necessary to open a we are 30ft. in length, with an inside diamoter of shell of 
bunker outlet and permit coal to 8ft. 6in., and work at 160lb. per square inch when 
fall into a small truck, which evaporating 8, 500lb. of water per hour each. А super- 
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Hi heater is provided foreach boiler, capable of imparting 
É Ж 84 60deg. of superheat when the boiler is working at its 
1 Èg full capacity. In the main flue is a Green economiser 
IE s of 144 tubes fitted with electrically-driven scrapers 
=. and the usual accessories. The steam pipes are of 
E? lap-welded mild steel with flanges of the same material 


riveted on in the case of the large pipes and screwed 
on in the smaller ones. There is a single main steam 
header in the boiler house with branches passing 
through the wall to the engine room. For feed pur- 
poses there are two Hall feed pumps, each capable of 
delivering 3,060 gallons of water per hour; they are 
of the slow-speed, compound vertical type. In addition 

[s to the feed pumps there is also an injector capable of 
A I delivering 3,000 gallons of water per hour to the 
» ~ ` boilers. A feed tank, 106. by 6ft. by 3ft. біп. deep, is 
situated above the pumps, and the exhaust from the 
latter is passed through a copper heating coil fixed 
in the tank. From the feed tank the suction pipes 
are taken with a by-pass, so that the pumps and 
injector can be supplied directly from the water- 
supply tank or from the reservoir outside the building. 
he engine room 'contains two 500 H.P. and one 
1,200 н.р. Willans engines directly connected to two 
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8 А za — ENAN А 
n c ES phase alternators. There are also two 75 Н.Р. Willans 
| кен... engines directly connected to continuous-current 
кеси ш machines for excitation purposes. The large engines 


— are of the vertical, compound, three-crank, non-conden 
pee sing type, and when supplied with steam at 150lb. run 
Fic, 2.—BLock Pian or Site or DUNFERMLINE STATION. ata speed of 300 frevs. per min. Electrical energy 
| | | is generated at 3,000 volts, two-phase, and at a 
E station, and vice versa, may be seen by reference to frequency of 50 ~ per second. Those engines which drive 
"ig. 2. Hence all necessity for automatic conveying devices | the exciters are of the vertical compound two-crank non- 
has been obviated. A different arrangement will, of course, | condensing type, and the voltage of the dynamos is 110. 
be adopted in the case of the large station, when a standard- | Not only do these machines supply current for excitation pur- 
gauge siding will be taken to the building itself. poses, but they also provide the necessary current for the 
Both the boiler house and engine room (Fig. 4) are con- ' generating station power and lighting circuits. 
Along one side of the engine 
room is the switchboard, by Messrs. 


E iso 
iE Cowans, which is so arranged as to 
Scale of Feet J4 ffe: ы тӘ; 
А j ono or Meet Nu А permit of future extension 1f neces- 
a 4522222 :: р 2 
du. sary. There is one panel for each 
generator set, the usual panels for 
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{һе exciters, and one for each 
of the nine feeders. The usual 
instruments are provided, and there 
are three low-tension pilot voltmeters for use in connection 
with the pilot cables. Two sets of bus bars are arranged, one 
for lighting and the other for power, so that they may be fed 
either by separate generators or by all the machines col- 
lectively. The three feeders each consist of three two-con- 
ductor cables (one cable in each main being a spare to the 
other two), and the switchboard is so designed that the spare 
cable can be used on either phase of the main to which it 
belongs. For excitation purposes each of the continuous- 
LL >, * Aet | current machines can supply a separate alternator, or they 
r 4 — may be paralleled so as to supply exciting current and energy 
Jr A N for the station, power and Бапа, For station lighting 
sc | purposes six 5 ampere enclosed arc lamps are employed, as 
Ето. 3.—Bunxker ARRANGEMENT AT DUNFERMLINE. well as about 40 16 c.p. incandescent lamps. An overhead 
hand-worked travelling crane, capable of lifting a dead load of 
structed of red brick, the former being 67ft. in length and | 10 tons, spans the engine room. 
63ft. in width by about 20ft. in height, and the latter 67ft. in | All cables are of Messrs. Callenders’ two-conductor con- 
length, 59ft. in width, including the switchboard platform, | centric type, armoured and laid directly in the ground. They 
and 3lít. high from the floor level to the underside of the | are insulated with paper and covered with a lead sheath, which 
shoes of the principal roof. А steel chimney, having an is then served with a layer of jute yarn impregnated with 
internal diameter of 7ft. and a height of 60ft., is stayed by | bitumen to form a bed for the steel armouring. The pilot 
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cables are similar in construction, and are intended to work at | no less than 5,500 н.р. will be required, and it is anticipated 


а pressure not exceeding 500 volts. 
a rule, three in a trench, the third acting as a spare to the 
other two. It is specified that the cables are to be tested, 
before laying, at 10,000 volts between conductors and at 3,000 
volts between conductors and earth, the readings being taken 
after 20 minutes' electrification. After laying aud jointing, 
and before having current from the generating station put 
through them, the cables must be tested at 60,000 volts 
between conductors, and at 1,000 volts between conductors 
and earth ; this test must be maintained for one hour. One 
pole of the system will be earthed. Eventually a complete 
telephone system between the generating and sub-stations will 
be installed. 


The greater part of the area of the Scottish Central Electric 
Power Co. lies on the opposite side of the Firth of Forth and 
covers approximately 400 sq. miles. Parliamentary powers 
were secured in 1903, and empower the undertakers to supply 
electrical energy in the whole of the counties of Linlithgow and 
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Fig, 4.— PLAN AND Section ок DUNFERMLINE Station, 


Power cables are laid, as that, in the near future, further arrangements will be made 


with other collieries involving about 30,000 н.р. There is 


| also a possibility that the Dunfermline tramways will decide 


to purchase energy from the Power Company, and in this 
event special continuous-current generators will be put down 
in the generating station. The Falkirk tramways authority, 
on the other hod have definitely decided to follow this course, 
and no separate power house will, therefore, be erected for the 
nine miles of single track. In one coal pit in the Scottish 
Central area no less than 700 н.р, will be required for pum 
ing, and the plant will be at work continuously for 18 hours 
out of every 24. There are also à number of large paper mills 
each requiring about 1,000 H. r., and these are at work night 
and day. Below we give the schedule of prices which the 
Fife Electric Power Co. is issuing to possible consumers. 


Quantities. Per unit. 

Under 100,000 units per annum ...... WESS S evi S dE кз 14d. 
100,000 to 200,000 „ ee И lad. 
200,000 to 800,000 „ nnne Pr . Md. 
800,000 to 500,000 WO c EDU 1 й. 
500,000 to 750,000 (ü Я T Id. 

750,000 to 1,000,000 3% 8 di. 
1,000,000 to 3,000,000 ooo ўа. 


The prices stated are for polyphase current from the com- 
pany's mains, transformed to any standard pressure required 
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Fig. 6.—Brocxk PI HN or біте or BONNYBRIDGE GENEBAIING STATION, 


Clackmannan, and portions of the counties of Dumbarton and by the consumer. ‘ Authorised Distributors or” other con- 


Stirling, including the towns of Falkirk, Stirling, Bathgate 
and Linlithgow. As may be seen from Fig. 5 there are three 
generating stations scheduled at Bonnybridge, Westfield and 
Alloa respectively. The first of these is now being constructed, 
and will be almost exactly the same as the Dumfermline 
station described above. Fig. 6 shows the block plan of the 
site of this station. As a matter of fact, the contracts for the 
plant have not yet been settled, but the specifications for 
the two stations are almost identical. | 
The above two schemes аге of considerable importance in 
view of the fact that they are situated in the centre of a vast 
coal field, and are surrounded by a large number of works 
carrying on industrial processes. Already, agreements have 
been arrived at with three collieries in the Fife area, by which 


sumers requiring continuous current or current of a different 
frequency from that prevailing in the company’s mains will be 
charged 4d. per unit in addition to the above prices. In the 
case of authorised distributors paying these higher prices, the 
company are prepared to assume the obligations as to limits of 
variation in pressure, imposed by the Provisional Orders or 
Acts of Parliament of these authorised distributors. The above 
prices are for current supplied in any quantities at any time 
during the 24 hours when the consumer may require it ; but 
in such cases as those where a consumer is prepared to agree 
to take current at a practically constant rate, either for, say, 
14 hours out of the 24 hours of each day (the time or times 
when this current is taken being agreed between the consumer 
and the company), or to take current continuously for the 
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whole 24 hours of each day, then either 10 per cent. discount 
will be allowed, or a special bargain will be made. Also in the 
case of a consumer taking over 3,000,000 units per annum, a 
special bargain will be made. The company are prepared to 
agree that the consumption for the 12 months, counting from 
the end of the first 12 months, of use by a consumer shall 
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govern the price for all current to that date, and a rebate will 
then be made in respect of any previous over-payment. 


We are indebted to Messrs. Bramwell & Harris, consulting 
engineers to both schemes, for much of the above informa- 
tion; and to their engineer, Mr. E. Churchward, for his 
courtesy in conducting us over the works. 


THE ORICKLEWOOD-HENDON-EDGWARE BRANCH 
OF THE NORTH LONDON TRAMWAYS. 


Much interest attaches to the opening next Saturday of the 
Cricklewood—Edgware branch of the Middlesex County Council 


Tramways. The line itself follows standard practice, and 


consists of about 43 miles of double track fed from a trolley 
wire supported by span wires, and the cars are of standard 
design. The interest attaches to tho method of feeding the 
line, which is by means of “ inverted rotaries.” A sub-station 
has been erected at Hendon, which is roughly at the centre 
of the line, and this sub-station is being supplied from the 
Willesden works of the North Metropolitan Power Supply Co. 
The sub-station is equipped with 50-cycle rotary converters, 
similar to those at the other sub-stations of the North 
London tramways, and the Willesden electricity works could 
only offer the choice of continuous current or three-phase 
current at 25 ~ per second. *'Inverted rotaries were there- 
fore installed at the Willesden works to convert the con- 
tinuous current into three-phase current at 50 œ per second, 
which is then stepped-up to 10,000 volts by stationary trans- 
formers. The 10,000-volt current is conveyed to Hendon by 
three-core cables, and there stepped-down again to the lower 
5 suit the converters. The 10,000 cables, it may 

mentioned, form part of the mains which will ultimately 
connect the Brimsdown and the Willesden stations of the North 
Metropolitan Power Supply Co. 

A description of the arrangement of the inverted rotaries at 
the Willesden works having been published in our columns 
quite recently (Vol. LIIL, p. 941), it is unnecessary to repeat 
it, but we may say that we favo seen the machines started up, 
and that they run smoothly and without giving any trouble. 
The excitation of the converters at Hendon has been adjusted 


so that there is unity power-factor at approximately three- 
quarters full load. 

Mention should be made of the manner in which the pres- 
sure is regulated at the Willesden end. No variation is made 
in the excitation of the rotaries; this is adjusted once for all 
at the proper value for the desired frequency of 50 ~ per sec. 
The necessary regulation, when the load is heavy, is accom- 
plished by running the inverted rotaries from an over-com- 
pounded generator, so that an increase in load causes an 
increase in the impressed voltage. 

The step-up transformers at Willesden and the step-down 
transformers at Hendon are identical. At each end are two 
sets of three 93kw. transformers, the low-tension windings of 
which are connected in mesh and the high-tension windings in 
star (the centre of which is not earthed). At Willesden the 
A.C. side of the rotaries is permanently connected to the 
transformers without any fuses or switches, and the E.H.T. 
cables are connected straight on to the secondary terminals of 
the transformers. The cables are three-core 0:] sq. in. cables, 
lead covered and laid solid in earthenware ducts by the British 
Insulated and Helsby Co. Provision at the Hendon sub- 
station is made for two other E.H.T. cables, to connect up the 
Finchley sub-station and through to Brimsdown. The E.H.T. 
cables are brought in at Hendon through triple pole, oil break, 
switches, in brick cells, to overhead 'bus bars some distance 
behind the operating and instrument-board, beneath which are 
E.H.T. switches on the same level as the switchboards and the 
converter room floor. The ’bus bars are in two sections, which 
can be connected together if desired. The E.H.T. switches, 
which connect the transformers to the ’bus bars, are also of the 
oil pattern and are worked from the switchboard through iron 
connecting rods. A reactance coil is connected permanently 
between the secondary of the transformers and the main low- 
tension A.C. switch of the rotary. 

To start up, the inverted rotaries at Willesden are first run 
up as described in our previous article. The main E.H.T. 
switch is then closed at Hendon, but the rotary switches 
there are left open. The 
rotary is then run up to 
speed and proper pressure 
by an induction motor at 
the end of its shaft, and a 
light load is placed on one 
phase of the rotary to 
steady it, The machine is 
then  synchronised and 
switched on to the mains, 
the induction motor being 
immediately switched off. 

The synchronising con- 
nections may be shown 
here, as they are now 
used by preference by the British Thomson-Houston Co. in 
their more recent sub-station plants. This arrangement, 
it will be seen, is such that the moment of synchronising 
is when the lamps are extinguished and not when they are 
alight, but the voltmeter shows the pressure of the machine. 
The voltmeter scale is marked in kilovolts, so as to be com- 
parable with the voltmeter on the E. H. T. bus bars. 

The rotary converters, as well as the switehgear and the 
stationary transformers, have been supplied and erected by the 
British Thomson-Houston Co. 


H.T. Bus Bars 
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Telegraph and Telephone Cables in the Simplon Tunnel.— 
According to the Journal Télégraphique, the Swiss budget for 
1905 provides a sum of 230,000f. (£9,200) for the supply and 
laying of a telegraph and telephone cable in the Simplon 
tunnel, which is now nearing completion. At present Switzer- 
land and Italy are connected by two telegraph lines over the 
Simplon Pass. They quite suffice for present requirements, 
bnt the new cables were decided upon because an increase 1n 
telegraphic traffic is anticipated after the opening of the 
tunnel, and also because the laying of the cable бап be 
carried out more cheaply and with less inconvenience now 
than later on. 
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NOTES ON RECENT POWER DISTRIBUTION PLANT. 
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MOTORS, SWITCHES AND ACCESSORIES. 


Several firms have sent us notes on their manufactures which are 
particularly suitable for power distribution plants. 

Our first illustration shows a motor on a vertical shaft made by 
the LANCASHIRE Dynamo & Moror Co., of Trafford Park, Manchester, 
which is a convenient form for many purposes, especially for pump- 
ing. The company inform us that this is one of a series they have 
recently constructed for 
driving centrifugal pumps 
for dock work, &e. It 
differs from the standard 
type with vertical shaft by 
being provided with ball 
bearings and a special oil. 
ing arrangement. 


Messrs. JOHNSON & 
PHILLIPS, of Victoria 
Works, Old Charlton, 


Kent, send us the accom- 
pan ying illustration of one 
of their new standard 
types of induction motors. 
The опе illustrated is 
rated at 90 H.P., and is to 
be directly coupled on the 
same bedplate to a 60kw. 
generator, used for excita- 
tion and for station light 
ing purposes. The motor 
is designed to work at 
2,200 to 2,000 volts at a 
frequency of 25 periods 
per second, running at 485 


І t Moron Co.'s V ‚ revs. per min. at full 

2 „м * ‘OR e 41 AL р ч 
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SHAFT MOTOR. per cent. The rotor T 


of the wound type, and is connected by slip rings to an external 
resistance. When the motor gets up speed, the starting rheostat is 
short-cirenited by a switch contained within the slip rings and the 
brushes are then released. The státor is hand wound, as it has 


JOHNSON & Рниллр5 90 н... INDUCTION MOTOR. 


half-open slots. The ventilation has been particularly attended to, 
there being ports right through the rotor and stator cores, and the 
ventilation through the stator frame is well shown in the illustration. 


The BririsH WesriNGHovsE Evecrric Mra ( 
Manchester) are putting on the market a new line of totally enclosed 
motors specially adapted for crane, hoist, lift and capstan work. Wi 
illustrate the pattern adopted for the two smallest sizes, for loads 
up to about 5 н.р. The frame is of cast iron and ¢ nelosed SO as to 
be entirely dust-proof. The pole-pieces are made up ol annealed 
sheet-steel stampings secured to the inner machine surface ol the 
frame by means of bolts. They are of rectangular section and have 
extending tips which overlap the machine wound field coils and so 
hold them in position. The armature is of the slotted core type 
and has two-cireuit windings. 80 that it is in absolutely Sy ninietrical 
relation with its field, and even if through weur of bearings it is not 


. (Tratford Park, 


central with the poles the power will still be equally divided between 
the two circuits and no sparking or overheating will occur. The 
armature coils are also machine wound. The next type of motor 
ranges from 44 н.р. to 38 U. p., and in this case the frame is of cast 
steel and the pole-pieces are secured to it by means of set screws. 
Spacing dises are provided at intervals between the core plates of 
the armature for the purpose of ventilation, and the core slots have 
small notches near th^nfonter edge, running the full axial length on 
each side, and fibre wedges 
are driven in to hold 
the coils іп position. 
These motors have also 
two-circuit windings. The 
third type for the heaviest 
type of work follows closely 
the design employed for 
tramway motors. They 
range in size from about 
20 n.r. to 150 n.r. 


ErkcrRowoToms Lo. 
of Openshaw, Manchester, 
in addition to making 
motors of larger size have 
made а speciality of small 
machines from $ k. n. p. to 
2 m.H.P. These machines 
are not toys, but are оѓ 
sound mechanical con- 
struction. The motor, an 
illustration of which is 
given below, has a cast- 
iron frame with cast-iron 
bearings turned to fit the frame, which contains large oil wells. 
They are provided with oil catchers and overflows to prevent the 
oil flowing into the motor and also means for drawing off the oil 
when it requires renewal. The bearing bushes are phosphor bronze 
and self-alignable with ring lubrication. The shafts are of mild 
steel and are fitted with oil throwers to prevent the oil from getting 
to the armatures. Mica insulation is used for the commutators, 
and carbon brushes are employed of such section that the current 
density does not exceed 35 amperes per square inch. The armature 
coils and magnet coils 
are former wound and 
the armature coils are 
supported on a strong 
cast iron endplate 
which is keyed on to 
the shaft. The base- 
plate is one complete 
casting ша оп 
both surfaces, and there 
is ап adjustable screw 
which enables the 
motor io be moved in 
either direction. 


BRITISH WEsTINGHoUs« Co.’s MOTOR. 


Messrs. VERITYS'’ 
(King-street, Covent 
Garden, E.C.) new 


catalogue for 1905 de- 
number of 
pieces of apparatus for 
electrical power distri. 
bution purposes. The 
illustrationon nextpage 
of their“ Aston motor 
represents the pattern 
adopted for the 10, 15, 
20, 25 nnd 30 n.r. sizes. Messrs. Veritys schedule their motors by 
frame numbers not by н.р. ratings. Thus, motor No. M10/900 has 
an output of 10 н.р, at 900 revs. per min., but also has four other 
ratings down to 2 H.P. at the slow speed of 260 revs. per min. The 
recommendations of the Engineering Standards Committee have 


scribes a 


SMALL MoiokR by ELECTHROMOTORS LIMITED, 


been followed in the classification of the *‘ Aston" machines. 
These ^* Aston " motors are reversible for crane and similar 
work. ‘The temperature rise is only 70°F. after six hours’ run at 


full load, and the motors are guaranteed to withstand an overload 
of 25 per cent. for one hour and 50 per cent. for 20 minutes. 

From among the details of switehboards, main switches, Ше 
Peard fuses, circuit-breakers and switch gear generally contained in 
the controller section of the catalogue, we illustrate a new pattern 
of the handle type of switchboard fuse. The handles are substan- 
tially made in English porcelain which is carried right through the 
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heavy cast contact shoes at either end. Plaster is used asa seating 
for these, and & pin passes right through the china at each end, thus 
securing the contacts firmly in position. "These pins also serve to 
ensure that the fuse wire is held centrally in the tube without touch- 
ing the sides. It will be observed that a wing-nut is provided for 


VERITYS' 
HANDLE 
FUSE. 


VERITYS ASTON 


clamping the contacts tightly together, and this is very useful where 
considerable vibration is present. The contacts are reversil c for 
front or back connection, and a feature of this fuse-holder is that 
should the handle be broken in an emergency, the contacts 
can be taken off from the front and an ordinary piece of fuse 
wire used. These fuses are also supplied made up into power 
circuit distribution boards in cast-iron boxes with solid backs, 


~ -Vgritys’ Dis;riBUTION BOARD. 


the inlet and outlet bosses of the boxes being tapped for screwed 
conduit. The boxes are sent out with hard-wood bushes fitted 
into these holes, for use on unarmoured systems. of distribution. 
The lids, as seen in the illustration, are secured by pins 


cither of which ean be used as a hinge, so that the box can | 


Every circuit has its own panel and 


open in either direction. 
fitted. The boxes are 


between adjacent panels Uralite partitions are 
lined with asbestos and are supplied for 25, 50, 100, 200, 350 and 
500 amperes per way, single, double or triple-pole. For steel 
works, shipyards, collieries and power distribution generally these 
well-protected boxes should be most serviceable. А 
Messrs. Veritys also make a motor starter with a very substantial 
cast-iron cover either with a slot through which the end of the 
handle projects and the contacts are exposed to view or else ipe 
gas-tight for outdoor and colliery use or for positions where muc 
dust and, grit are present. The resistance is composed of coils 
of non-corrosive resistance wire arranged оп a grooved porcelain 
grid. The latter is supported behind the slate and the whole then 
embedded in а special heat-absorbing sand. Both the automatic 
coils and the handle are detachable from the front. Every starter 1s 
tlashed to earth at 2,000 volts A.C. before leaving the makers’ works. 


More R. 


The Rhodes Electrical Mfg. Co. have adopted a new type of end 
shields with perforated enclosing covers, as shown in the illustra- 
tion, and have published a complete list showing the speed of these 
motoréat two voltages, together with all the necessary measure- 
ments, weights, &c. The same firm builds a special continuous. 
current lift motor with winding suitable for heavy starting torque, 
and capable of taking heavy loads momentarily. They make a 
special point of the insulation of the armatures and commutators, 
the former being tested at 2,500 volts‘ alternating and the latter at 
4,000 volts alternating before being connected to the armature. 
During the last nine months the firm has been experimenting with 
alternating-current motors, and have now placed three types on the 
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| market, one of which is a combined induction and repulsion motor, 


— 


| S. E. 


being suitable for lift work; it starts up, the makers inform us, with 
twice full-load torque, and takes only normal full-load current. 


Messrs. Crompton(Chelmsford) have also sent us a catalogue of their 
series of continuous-current motors ranging from 2 H.». to 125 H.P., 
and we illustrate their standard design of geared motor for use in work- 
вһорв,&е. In addition to these motors the firm is manufacturing a series 
of small motors suitable for driving light machinery for industrial 
and domestic purposes. They can be arranged for fixing to the 
floor, ceiling or wall. They have a high overload capacity and the 


CROMPTON GEARED MOTOR. 


parts are interchangeable, so that repairs can be executed very 


rapidly. They are fitted with drum-wound armatures, self-oiling 
bearings, and can be supplied with removable lattice work or plain 
doors, making the motors ventilated-enclosed or totally enclosed. 


Some new automatic motor starters for operating motors with- 
out manual intervention are being put on the market by Messrs. 
Gripe, & Lance, Vulean Works, 72А, St. Thomius-street, London, 
They are suitable for use in connection with motors, 
driving pumps, filling tanks, air compressors, organ bellows, 
hydraulic accumulators, &c., in Which absolute automatic starting 
and stopping of the motor is desirable. The starter is solenoid 
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controlled, the circuit of the solenoid being closed and opened by 
& snap shunt operated by a float in a tank, the movement of a 
hydraulic accumulator, or, if necessary, by hand. The solenoid 
then moves over the starting switch, which has the usual:-ateps. 
We are informed that the movement is very positive and rapid, it 
being impossible to open and close the shunt switch so rapidly as to 
prevent this return of the lever to zero. Thus a most effective 
no-voltage release is provided. Too sudden acceleration of the 
motor is prevented by means of a dashpot which is adjustable. For 
small motors the range of adjustment is between 5 and 80 seconds, 
whilst for large sizes the range is between 5 and 60 seconds. 
Pressure regulators, also manufactured by the same firm, are 
intended for the control of motors driving air compressors, and 
for similar purposes. The motor is required in these circum- 
stances to start and stop as the pressure falls and rises in the tank. 
The diaphragm contact maker, shown on the right of the illustration, 


GEL. & LaNoE's Астоматіс Pressure Reaviartonr, 


has а pipe communicating with the tank in which the pressure is 
to be maintained. As the pressure rises the solenoid circuit is 
de-energised, and as it falls it is energised by the movement of the 
diaphragm cauaing two contacts to be made or broken. 

Messrs. Geipel & Lange have also sent us particulars of a goods 
lift controller, which. is so arranged as to be entirely automatic, 
requiring only a small movement of the rope to carry out the whole 
of the operation. At the top of the controller there is a lever 
switch controlled by a shaft round which a rope passes. When 
the contact is mado for running, the motor starts up immediately at 
quarter speed, the acceleration being effected automatically bv means 
of a solenoid rheostat It is impossible with this switch to reverse 
too rapidly, as inumediately the circuit is broken, for the purpose of 
reversing, all résistance is inserted in the armature circuit. A 
second type is adapted for passenger lifts, and provides many speeds 
which are entirely controlled by the operator. A third type is of 
the car switch control pattern, in which the closing of a shunt 
switch in the lift car operates the lift over the whole range. This. 
type is entirely automatic and, the makers state, cannot be misused: 


Messrs. Drake & GoRHaM, of 66, Victoria-street, Westminster, | 
S.W., have sent us particulars of their Holden magnetic clutch. 
This consists of a thick disc of wrought iron or high permeability cut 
steel, keyed on the main shaft, and having an annular groove into 
which the magnet coil is placed. The ends of the coil are connected 
to two grooved rings insulated from each other, to which the current 
is conveyed by carbon contacts. A soft wrought-iron plate is fixed 
to the pulley to be driven. Between the magnet face of the disc 
and this plate a thin steel disc is placed to prevent the adhesion of 
the two iron faces due to residual magnetism when the current is 
cut off. Where cast-iron swivelling bearings are used the pulleys 
can be very conveniently arranged to revolve on the outside of the 
bearing. By mounting the step cone on a sleeve the main shafting 
is relieved entirely of carrying the weight of the pulleys, which not 
only reduces the bearing friction, but also entirely avoids the 
friction of loose pulleys on a running shaft when they are not in use. 


Messrs, MaRRYAT & PLANE (28, Hatton Garden, London, E. C.), have 
recently issued a new list of their ironclad accessories for use upon 
400 to 600-volt power circuits. The novelties include a complete 
range of ironclad distribution boards from 10 amperes to 50 amperes, 
2 ways to 18 ways, and in single, double and triple-pole, We illus- 
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trate a sample fuse-holder. This is of fibre, lined with a thick wall 
of asbestos, and hard fibre plugs are used to close in the ends after 
the fuse wire is inserted. These plugs fit with a bayonet behind, 
and render the explosion chamber practically airtight. ` Messrs. 
Marryat & Place have also recently put upon the 
market a line of oil-break fuses for high pressures. 
We illustrate one designed for 20,000 volta and 
20 amperes. It consists of a toughened glass tube 
with flanged ends, hard black fibre collars and caps, 
brass rods, nuts, and terminals, fuse link, rubber 
washers, kc. The fuse is so constructed that, in 


Marryat & PLACE 
OIL Fuse. 


the event of a short circuit, it can be taken apart, a new fuse link 
fitted, and put into use again practically without tools. 

Messrs. RoRERT W. BLackweLL & Co., 59, City-road, London, 
E. C., have sent us some particulars of their Reversite" I- T. E 
patent reverse.eurrent circnit-breaker, the action of which, they 


MannyaT & Prace Fuse HoLDER. 


Ll. s. aos 


: - asd 
BLACKWELL'S REVERSE-CURRENT CIRCUIT-BREAKER. 


BLACKWELL'S CIRCUIT-BREAKER WITH LIMIT ATTACHMENT. 


claim, is practically independent of drop in line voltage, and 
по add that excessive current in the normal working direction 
will not open the circuit-breaker, but as the reverse current 
increases the opening becomes more definite and rapid. A reverse- 
current adjustment is provided so that from 5 to 25 per cent 
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of the full- load current setting may be made at will. In connec- 
tion with the general application of electrical power, chiefly to 
travelling and jib cranes, traversers, lifts and hoists, Messrs. 
Blackwell have designed a limit switch, which is practically a 
circuit-breaker having a shunt eoil substituted for the usual series 
coil. A suitable arrangement of contacts is made on the runway so 
that the shunt coil is brought into action and opens the lirnit switch, 
thus preventing any over-travelling. А similar limit switch may 
be employed on a hoist motor to protect over-running the hoisting 
point. It is equally possible to arrange a series of switches at 


distant points whereby the shunt- coil cireuit may be closed by hand 


operation. The limit switch may also be fitted with a series coil as 
the illustration shows, so as combine the feature of opening auto- 
matically under overload conditions. 
Messrs. Сксп, Норекз & Co. of Balfour House, Finsbury-pavement, 
T.ondon, have sent us & catalogue in which some new designs of 
dew switches and fuses are 
listed at a very moderate 
price. We illustrate a 


double-pole switch en. 
closed іп а watertight 
iron case. It will be 


noticed that the handle 
comes through the side 
instead of projecting from 
a slot in the lid, and that 
the whole arrangement . 
neat and compact. 


Y 


ele 


= | З 
3 7 
Ee 


— 
— 


iu 
ee ee 


ENCLOSED SWITCH MADE BY Секси, Hopaks & Co, 


The 8імргкх STEEL. Conpuit Co., Norfolk-street, Strand, W. C. 
bave introduced a new flange bend to facilitate the connection 
of motor leads. The bend is similar to an ordinary simplex sharp 
bend, except that it has two flanges drilled with screw holes at 
one end. These admit of the bend being firmly fixed to the floor 
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SIMPLEX 


„<` ВІМРІЕХ NovELTIES. 


n any required position. The second figure gives a view of the 
flange. bend fitted to the brass drawing. in piece to prevent damage 
to the cables. _ The illustration on the right shows a new pattern of 
watertight switch, designed for use with simplex screwed conduits. 
It has no loose parts or caps to unscrew. ese switches, we are 
informed, may be satisfactorily operated even under water. 


"Тнк UNBREAKABLE PULLEY AND Мил, GEARING Co., of Grent 

z Jackson. street. West Gorton, Manchester, inform us that they have 
recently put upon the market an improved self. oiling bearing, with 
pad godd resulta haye been obtained ìn several factories. 


=з 


Messrs. Humpace, Jacques & PEDERSEN, of Luckwell Works, 
Ashton Gate, Bristol, are now supplying their well-known Humpage 
reduction gear for fixing either on a bed plate and coupled between 
the motor and slow-running shaft, or combined with a. motor and 
bolted to the faces of the field magnets. It is supplied for any horse- 
power in all ratios between 5 to I and 20 to 1. The gear is specially | 
suitable for dusty positions, where counter shafts or double spur 
reduction gear would otherwise have to bé used.’ © >: - 

The GENERAL Exvectrie Co., 17, Queen Vietaria-street, London, 
E. C., have recently brought out some new conduit accessories. These 
include circular cast-iron flush switch boxes with one br two screwed ' 
nipples; fittings to work in conjunction with the oval tubes which 
the General Electric Co. are manufacturing; and а speciiil seamless 
steel tubttte з 7. m | 

.. KLECTRIC.CRANES, HOISTS, &c. | 

The crane which.we illustrate below is built by Messrs. THomas 
BROADBENT & Sons, of Huddersfield, for erection at the large rolling 
mills at Clarence Works, Middlesbrough, and is called into requisi- 
tion when the rolls are changed. These, with their housings, weigh 
nearly 100 tons and arc lifted bodily. The crane has a span of 
36ft. Bin. between centres of rails with a lifting power of 100 tons 
at 4ft. per minute or 15 tons at 24ft. per minute. The speed of the 
longitudinal travel is 80%. per minute and that of the cross travel 
40ft. per minute. All the motions are electrically controlled, the 
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BROADBENT CRANE FITTED WITH: CROMPTON Morons. 


electrical equipment having been supplied by Messrs. Crompton 
& Co., of Chelmsford. The motors arc of Messrs. Crompton's series, 
reversible ventilated enclosed type, and work on a 220-volt con- 
tinuous-current circuit and run at a speed of 600 revs. per min. A 
60 н.р. motor is used for the lifting motion, a 20 н.р. for the longi- 
tudinal travel, and for the cross traverse a 10 н.р, motor is employed. 


We also illustrate a neat little friction hoist, which ELECTRO- 
MOTORS ILD. make in 24 cwt., 5 cwt., 74 cwt., and 10 cwt. sizes. 


Friction Homr spy ELrcrRoMoTORS LTD. 


They аго either arranged for direct driving, as shown in the illustra. 
tion, or can be belted, and are usually worked at а speed of 160ft. 
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per minute. Another illustration shows an interesting application 
of an inverted motor, which is driving a conveyor used in the 
process of tea mixing. 


MOTOR-DRIVEN CONVEYOR FOR Tea MixiksG PLANT (EtLECTROMOTORS LTD. 


The accompanying illustration represents a compact electric hoist, 
manufactured by Messrs. R. Harman & Co. (10, Westmoreland- 
buildings, Aldersgate-street, London, E.C.), for general purposes, 
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HARMAN & Co.'s ELECTRIC Horst, 


but especially for contractors’ and builders’ work. As will be seen, 
the motor, the hoisting gear and the magnetic brake are all mounted 
on one cast-iron bed plate. The motor is series-wound and directly 
coupled to the worm gearing of the hoisting drum. A liquid-starting 
rheostat, made by Messrs. Dorman & Smith (of Salford), is used. It 
consists principally of a cast-iron trough, which is insulated by 


DECEMBER 2, 1904. 271 


contains an electrolyte, composed of about 6 gallons of water and 
IIb. of common or caustic soda. There are two electrodes of cast 
iron, corrugated at the bottom, where they dip into the water. 


| These electrodes are raised and lowered from the starting handle by 
| 5 А 


a lever mechanism, the arrangement being such that in the “stop” 
position both plates are raised out of the solution, but that in the 
'" forward " and “ backward " position of the starting lever, either 
the one or the other of the two plates is immersed. The worm 


| gearing runs in oil and consists of a mild steel worm and a gun- 


metal-worm-wheel and ball-thrust bearings. As the electromagnet 
of the magnetic brake is connected in series with the hoist motor, 
the band brake, which operates on the periphery of the coupling, is 
released as long as the motor runs. This release is achieved by the 
action of a plunger armature, which is sucked into the solenoid and 
thus raises the counterweight of the brake mechanism. The steel 
band of the band brake embraces the coupling for about three- 
quarters of its circumference, and the arrangement is such that the 
brake operates equally satisfactorily for either direction of rotation. 
Two standard sizes are made at present. No. 1 type is equipped 
with a 8 n.r. semi-enclosed motor, which is capable of lifting some 
З cwt. at a speed of about Soft, per min. The space occupied by 
this set measures Aft. Bin. by 2ft. Bin., and its weight is 7 cwt. ; 
rope pulley 12in. in diameter, ratio of gear transmission y. No. 2 
type is designed to lift 1 ton at any speed up to 100ft. per min., 
and is equipped with one 10 н.р. motor, a rope drum 2lin. in 
diameter, and a worm gearing which reduces the motor speed in the 
ratio of 50 to 1. 


Messrs, LAURENCE Scorr & Co., of Gothie Works, Norwich, send 
us particulars of a new brake for crane motors, &e., which they 
inform us is now being largely adopted by the makers of crane and 
shipyard tools, where rapid stopping and reversing is necessary. 
The brake gear is operated by the magnetic circuit of the motor 
itself, and its general arrangement may be gathered by the illus- 
tration below. The magnet being thus much stronger than the 
usual auxiliary electromagnet employed an ample margin of power 
renders it possible to arrange that the brake is held ** off” until the 
current taken by the motor falls to one-third of the full-load current. 
A shunt solenoid to fulfil the same purpose, the makers point out, 
involves complication on the controller and extra wiring, in addition 
to the fine wire wiring for the magnet and a non-inductive resist- 
ance to take the spark on the brake. The shoes of the present 
brake, we are informed, are easily adjustable for wear, and the 
whole arrangement is strong and substantial, the brake gear being 
entirely of cast or wrought steel. The method of using the brake 
depends on the type of controller used, and in many cases no special 
precautions are necessary, as on the controller handle being put to 
the lowering position sufficient current will flow into the motor to 
take the brake off, and the load on the crane will start down. Then 
as the current falls to its minimum the brake will come partly on, 
and the speed of lowering, with all the resistances cut out of the 
controller, will be somewhat higher than the highest lifting speed. 
On the resistance steps the speed will be decreased according to 
the amount of resistance in the circuit. But all the time the brake 
blocks will be touching the brake wheel, so that as soon as the con- 
trollor breaks the circuit the brakes will come on tight and the motor 
will be pulled up rapidly. If great nicety of lowering is required 


LAURENCE ScoTT & Co.’s Motor, FITTED WiTH New TYPE OF BRAKE, 


the resistance is cut across the armature of the motor. This keeps 
up the current in the field and enables, if desired, a full control of 
speed down to one-tenth of the full-load speed. 

THe LANCASHIRE DYNAMO AND Motor Co.’s crane-testing set, shown 
on p. 272, is a dynamo-alternator, arranged to be driven from 
shafting or by a variable speed motor. This arrangement has been 


porcelain and asbestos from the external wooden case, This trough ‚ supplied to one or two crane makers, and will generate continuous 
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current at any voltage from 220 to 500 by varying the speed and the 
field, or it can be wound and arranged to boost up the shop voltage, 
in which case its range of voltage will be raised by a corresponding 


finger is hinged, and transmits the current from the terminals. The 
contact fingers are so arranged that they can be replaced without 
loosening & screw, it being necessary to unhook the spiral spring 


— 


LaNcasuiBE DyNAMO AND Мотов Со.'в Crane TEsTING Sev. 


amount. J, The alternator is so wound that by means of a plug board 
эпе, two or three-phase current can be taken off at any voltage and 
any frequency by varying the speed of the set. 


Messrs. FRANK SUTER & Co., of 66, Berners-street, W., are putting 
on the market a starting and reversing controller specially adapted 
for crane work, which is made by the Helios Co. of Cologne, 
for whom Messrs. Suter are agents in this country. As seen in the 
illustration, the apparatus resembles a tramway controller in 
external appearance, but new features have been introduced in the 


GENERAL View or HELIOS CONTROLLER. 


internal arrangements. The controller cylinder consists of two 
cast-iron parts, on which are mounted copper sliding surfaces to 
engage with the contact fingers. By the side of the drum the coil 
of a strong electromagnet is fixed. One pole of this magnet is formed 
by the back of the controller and the other by a long rectangular 
piece covering the whole length of the drum. This piece carries 
the insulating partitions which divide each contact finger from its 
neighbour, and can be turned back so that the drum and the contact 
fingers can easily be inspected. The greater partof the contact 
fingers is protected by an insulating partition. The fingers carry 
copper tips, which can easily be removed. A spiral spring provides 
for the necessary pressure on to the segments of the drum. The 
knife-blade switch is fixed near the point where each contact 


only in order to remove this part of the controller, which is subject 
to so much wear. The ‘ Helios” controller is supplied to suit three 
different purposes: For reversing without brake connections; for 
reversing, with equal brake steps on either side of the ** off " position 
(especially suitable for cross-traversing and travelling); for revers- 
ing, with different brake steps on either side of the '* off" position 
(especially suitable for hoisting motors) 


ROLLING MILLS. 


THE ALLGEMEINE ELEKTRICITATS GESELLSCHAFT (whose agents 
in England are the Electrical Co. of Charing Cross-road), 
W.C., have equipped several rolling mills for electric driving. 
We give a plan of an electrically-driven finishing roll at the 
Bergische Stahlindustrie, Remscheid, to show the relative space 
taken up by the motor and the steam engine it has displaced. 
These rolls are driven by a 220 н.р. continuous-current compound- 
wound motor on 240 volts running at speeds between 225 and 850 
revs. per min., the speed of the motor being controlled by a shunt 
resistance. The dimensions are in millimetres. The rolls are 8]in. 
diameter, and are employed in preparing fine tool steel of square, 
flat, round and triangular sections of j sq. in. or 4*5 8. in. area. 
The raw material as it is fed into the rolls is of 1}in. square section, 
and the maximum length of the finished product is 50ft. 

In the case of heavier mills, the company has adopted the follow- 
ing arrangement in order to steady the load on the motor. A heavy 
flywheel is mounted on the motor shaft, and, in the case of a direct- 
current system, the motor is provided with а distinct field- winding 
which allows the armature to drop in speed when the current con- 
sumption has reached a certain predetermined value; the flywheel 
then gives up some of its energy to the system. Ву choosing suit- 
able proportions for the flywheel and field- winding, it is possible (the 
company claim) to keep the overloads on the motor within reasonable 
limits. In the case of a three-phase system the same arrangement of 
flywheel is adopted, but a resistance is automatically thrown into 
the rotor circuit on overload, and this increases the slip, with 
consequent lowering of the speed, and allows the flywheel to supply 
the extra energy required. 

In cases where the rolls have to be frequently reversed, or where 
the current is obtained from a public supply company, a motor 
generator is employed consisting of a motor which is run directly 
off the supply mains driving a very heavy flywheel of cast steel at 
a high speed, and also a special continuous-current dynamo called 
the starting machine, which supplies the current for the main 
driving motor coupled to the rolling train. The shafts of the motor, 
flywheel and starting dynamo, are all directly coupled together, and 
always run in the sanie direction. The motor of the motor-gene- 
rator is arranged on the same principle as described above for 
allowing the speed to drop on an overload. The starting dynamo 
and the main driving motor are separately excited by means of a 
small machine directly mounted on the extension of the motor 
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generator shaft. The regulation is entirely carried out by manipu- | generator is belt-driven by a horizontal engine, and the most note- 
lating the field of the starting dynamo, which, when reversed, | worthy feature in connection with this machine is that it was ordered, 
causes the main driving motor to change its direction of rotation. | delivered and put to work within a space of 24 hours, At the 
This system has the advantage that the speed of the main driving | Wharncliffe Silkstone Colliery there is a 150kw. 500-volt continuous- 
motor 18 independent of the load for a definite position of the shunt | current machine which supplies power to the pumping and haulage 
controller, and, therefore, is very par- gear and the coal-cutting machinery. In 
ticularly useful and economical where another case a similar generator supplies cur- 
it is desired to drive the rolls at several rent to a^motor-driven pumping plant 2$ miles 
different definite speeds, as the losses underground. Messrs. Pickup have two rope- 
are very small, due to the regulation - driven alternators supplying power to two 
being entirely effected by altering ex- U 50 н.р. induction motors working underground 
citation of the starting dynamo. | | haulage, and two similar motors of 15 H.P. 

We hope to return to the subject of driving circular saws and pit bank machinery. 
the electric driving of heavy rolling In addition to the collieries already mentioned, 
mills in a future issue. the following have also been fitted with elec- 
trical installations by the BRITISH Тномѕом-Носвтом 
Co.:—The Denaby & Cadeby Main Collieries the 
Farnley Iron Co., Helm Colliery, the Roundwood & 
Walton Collieries, Bolsover Colliery, Grassmoor Col. 
liery, Stafford Main Colliery, Wath Main Colliery, 
Staveley Coal & Iron Co., West Hallam Colliery, 
Shipley Collieries and others. 


The British WESTINGHOUSE Company have done 
considerable work in the collieries of the South 
Wales District, and a description of one of their main 
and tail haulage gears, supplied with power by the 
South Wales Electrical Power Distribution Co., will 
be published in the conclusion of the article on this 
company’s scheme in our next issue. | 


Messrs, Crompton & Со. are carrying out a com- 
plete installation for Nixon's Navigation Colliery Co., 
including 800kw. generating sets, three 250 н.р. 
haulage cars, two 250 H.P. pumps, two 75 H.P. 
blocking engines and one small staple engine. The 
firm has also quoted for the whole of the electrical 
equipment for the Premier diamond mines in South 
Africa. 

We publish in this issue descriptions of two interest- 
ing winding gears erected in mines on the Continent 
and sent us by the LAHMEYER ELECTRICAL Co, and 
Messrs. WITTING, EBORALL & Co. respectively. 

Messrs. FRANK Suter & Co. have sent us some 
varying the speeds is solved by the use figures with regard to the application of electricity in 
of two motors, one of which is provided the Gneisenau Colliery in Germany, where Helios 
with twocommutators. For the Grivegnee Iron Co.thecompanyhave plant is employed. It is a three-phase installation, the capacity 
in hand at present orders for machinery for the driving of three | of the generating plant being about 1,800kw. Efficiency tests have 
sets of roughing rolls and two sets of finishing rolls. The following | been made on the electrically-driven pumps at the bottom of this 
requirements have to be fulfilled : An effort of 450 н.р. to 900 H. p. is mine, and the following figures have been obtained: Output of steam 
to be given by the two sets of rolls together at every speed between engine, 648`45 B. H. P.; output of pump, 442 B. H. p.; mine efficiency, 
250 and 820 revs. per min. at the finishing rolls. The two sets are | 68:6 per cent. As the plant was originally intended for a normal 
coupled to the finishing rolls through an elastic coupling. To give | output of 800 B. H. P., it was running at the time of the test far below 
an idea of the importance:of using heavy flywheels we may mention | full load, and the results are therefore good. 
that the rolls at Engis are provided with two flywheels weighing In the Germania Colliery, the HELIOS Co. have erected an elec: 
40 tons each. At Ougree the roughing rolls are fitted with a 53-ton | trically-driven winding plant for a shaft 1,500ft. deep. The gear is 
flywheel, with a peripheral speed of 115%. per second, while at | constructed to lift a normal load of 2 tons at a speed of LOft. per 
Grivegnee the flywheel pulley on the roughing rolls runs at the | second, and when lowering the load may be increased to 4 tons. 
same peripheral speed and weighs 88 tons, and at the same time | The weight of the cage, including the unloaded trucks, is 8 tons, 
there is a steel flywheel cast in one piece weighing 17 tons, and cal- | which is counter balanced, and the weight of the steel winding rope, 
culated for a speed at the rim of 9978. In order to permit the | which is not counter balanced, amounts to 1-4 tons. At starting 
flywheels to exercise their rogülating actions it is necessary to | 400 B. H. P. is required, and when the cage has reached its normal 
obtain a drop in speed as the load increases and a corresponding | speed the power decreases to 40 B.H.P. The distance between the 
acceleration as the load diminishes. This is effected by employing | power station and the motor-winding plant is about 1} miles. Three- 
a compound-wound motor, the importance of the series-winding | phase current at 2,800 volts is employed, the motor being of the 
being such that the speed is varied from 20 to 25 per cent. between | induction type rated at 120 в.н.р. (when running at 485 revs. per 
full load and no load, the shunt excitation remaining constant. For | min. which is reduced by double reduction spur gearing to 16 revs. 
the Grivegnee rolls the stored energy in the flywheels is sufficient, | per min.), but the output may be safely increased by 100 per cent. 
in conjunction with the motor, to develop 2,260 н.р. with a 20 per | for short periods. The rotor is star connected and provided with 
cent. speed drop in 10 seconds, 876 н.р. with 20 per cent. speed drop | slip rings so that resistance is inserted at starting. The reversing 
in one minute, and 186 н.р, with same speed drop in two minutes. of the motor is effected by reversing the connections of two d 


Tue Егествіс Construction Co. of Wolverhampton are supply- at the stator terminals. All the operations of starting, including 
ing a large number of motors for electrical power distribution short circuiting the armature, reversing the motor and lifting the 
oses including a fine 400 R. p. induction motor employed for brushes are performed by one controller handle. The efficiency of 
iving the rolling mill at the wire drawing works of Messrs. J. C. the generator is 92 per cent., of thejcable, 242yds. long, 92 per cent., 
Hill & Co. at Cwmbran. A description of this installation will appear and of the winding plant "6 per cent., giving a total efficiency of 
in our next issue in connection with our article on the South Wales | 60 per cent. The steam consumption із 44lb. per brake-horse-power- 


PLAN OF ÉLECTRICALLY-DRIVEN FINISHING 
ROLLS. 


THE INTERNATIONAL ELECTRICAL Ex- 
GINEERING Co., of Liége and Clun 
House, Surrey-street, Strand, London, 
have erected several rolling mill instal- 
lations on the Continent. At the 
Nouvelle Montagne they have built 
and erected a 150 н.р. motor, which is 
working, roughing and finishing rolls. 
At Ougree-Marihaye it was a question 
of working, roughing and finishing 
rolls to take ingots of 200 kilos and 
160mm. square. ‘The speed of the 
roughing. rolls varies between 100 and 
83 revolutions, and between 300 and 
100 revolutions at the finishing rolls. 
At all these speeds a good torque 
is obtained. The problem of efficiently 


STEAM ENGINE. 
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Electrical Power Distribution Scheme. hour for the whole plant. The generator voltage is 2,300. 
The Foreign Department of the ALLGEMEINE ELEKTRICITATS- 
COLLIERIES. GESELLSCHAFT, 125, Charing Cross-road, has just issued an illus- 


The British THomson-Houston Co., of Rugby, have put down a trated pamphlet dealing with electric power transmission in mines, 
large number of electrical plants in collieries in this country. Alarge | and describing the plant in use at several Continental collieries. 
pumping plant has been put in by them at the Birley East Pit of the Messrs. ERNEST Scorr & Mountain, of Close Works, Newcastle- 
Sheffield Coal Co., the pump and motor being situated over 1,000ft. | on-Tyne, have secured an order from the Bedminster Coal Co., of 
-below the surface. The motor is a 85 н.р. continuous-current com- | Bristol, for a complete installation, consisting of a 300 н.р. engine, 
pound- wound machine designed to stand considerable overloads, and | driving a three-phase generator, and & complete equipment of elec- 
to work without sparking, with a fixed position of the brushes from | tric motors for driving the underground haulage, pumps, &c. It is 
no-load to full load. It drives the pump through shafting. The | proposed at a later date to add considerably to the installation, and 
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drive the whole of the collieries under the control of this company 
from one central station. The pumping machinery of the Whitwick 
Colliery is to be extended, and an order has been placed for a three- 
throw horizontal electrically-driven pump, constructed to deliver 
30-40 gallons per minute against a vertical head of 500ft. 


The Electrical Chain Headers manufactured by Messrs. Јонм 
Davis & Son of Derby are made in two types, high and low, and are 
used for pillar and stall work, driving narrow places, and where it is 
necessary to drive straight work quickly. The dimensions of the 
low type, which we illustrate, are :—height 183; length 10ft. 8in. ; 
width Bft. 2in.; weight 27cwt. The low type has the motor 
at right angles to the face and drives through cut bevel wheels 
on to a vertical shaft on which is keyed a sprocket wheel 
directly below the motor; on this sprocket runs the chain. The 
motor is fixed with its gearing on a movable frame, and is moved 
forward by two pinions in racks fixed on to the stationary frame. 
This frame is provided with two jacks fitted with hand-wheels on 
screws; the one in the front is fixed against the coal, and set at an 
angle to prevent the tools from running across the coal face, and so 
slewing the machine out of line. The back jack is set against the 
roof, and thus jambs the frame firmly into its proper position to 
guide the cut. The chain is compos:d of tool-holders and links, 


Low Tyrer ELECTnIC HEADER FITTED WITH ENcLosgo MOTOR. 


and runs round the front end of the movable frame on two idler 
sprockets. The driving sprocket under the motor is the apex of the 
triangle made by the chain. On the back shaft are two clutches 
with a single handle for operating them; one feeds the chain in and 
the other withdraws; it, and the driver can, if necessary, let the 
chain run idle at any point of the cut. The feed is at the rate of 
about 6ft. in 3} minutes, and the return is done in half-a-minute, 
but the feed speed depends upon the material being cut, and it may 
be made as slow as 6ft. in 7 minutes if necessary. There are knock 
off brackets attached to the stationary frame so that the machine 
may not overrun itself and so become jambed. These machines are 
built for undercutting to a depth of 5ft., 6ft., or 7ft., with a width 
of 44in., and a thickness of kerf of about 4lin. The usual time 
occupied to undercut a place 11ft. wide, counting the moving into 
position and moving out again for firing shots, is about 45 minutes, 
and the men have time to drill two shot holes with an electrically- 
worked drill whilst the machine is undercutting. If it be necessary 
to cut several places with the one machine, it is moved about on a 
truck. These are usually supplied without wheels or axles so that 
each colliery may suit them to its own gauge. The truck is fitted 
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Malaga, where the pressure is reduced to 2,500 volts, part of the 
energy being supplied to the Malaga Electric Lighting Station. 
Underground cables are to be laid from the Malaga sub-station to the 
two mills ** La Aurora and La Industria, which are at a distance 
of about half a mile. A secondary receiving station is to be placed 
at each mill containing three-phase transformers for reducing the 
pressure from 2,500 to 400 volts for supplying the three-phase 
motors, which will be employed universally throughout the mills, 
the steam plant being entirely discarded. There will be 72 motors, 
varying in power from 8 н.р. to 150 н.р. and aggregating 2,500 н.р. 
It 18 anticipated that by the use of electricity in place of steam 
there will be a saving of considerably more than 20 per cent. in the 
yearly cost of power. 


The small CRowPTON motors, already mentioned, have been 
employed for a variety of purposes. A half horse-power motor, 
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$ н.р. CROMPTON Motor Drivina CREAM SSPARATOR. 


driving & cream separator through worm gearing, is shown in the 
figure above. 


THE ELECTRICAL Co. have devoted some attention to the arrange- 


ment of electrically driving weaving looms, one of which we illustrate. 
The coupling of the motor to the loom is effected either by belt or 

gear. In the case of belts, the machine is fitted with a special 
driving attachment, vertical or horizontal type, according to require- 
| ments, the motor being flexibly suspended from a cast-iron support, 


| 


with & chain windlass worked by & hand ratchet to haul the 


machine on to it, and on arrival at its position it can be readily 
pushed off the truck by pinchbars. 


MISCELLANEOUS APPLICATIONS OF ELECTRIC POWER. 


THE British Тномѕох.Носѕтом Co. have sent us an interesting 
description of & water-power plant employed for driving a large 
Irish cotton works. "Transmission is effected by overhead wires, 
the generating station being about 14 miles from the works. We 
hope to publish a fully illustrated description of this plant next 
week, as the photographs did not reach us in time for this issue. 


THE ALLIANCE ELECTRICAL Co. (Northern Assurance-bldgs., Man- 
chester) have sent us particulars of an electrically driven cotton mill, 
which they have recently equipped. Connection from the motor to 
the frame is by a flexible coupling, the former being designed to give a 
large percentage variation of speed by means of a shunt resistance. 
Apart from the decreased consumption of energy which it is said 
this arrangement secures, there is the additional advantage that the 


overlooker of any particular room in a mill can set the speed regu- 


lator to the maximum speed at which it is advisable to drive the 
machinery. It has been found that different counts require different 
speeds of the tin roller shaft of the spinning frame, and the ordinary 
practice has been to change the pulleys and alter the belts; more- 


over, the person in charge of any particular room can lock the . 


resistance, 80 that the operative cannot tamper with it. 


Messrs. MATHER AND PLATT (Salford Iron Works, Manchester) 
have recently settled an important contract for the plant required 
for the electric driving of two spinning and weaving mills at Malaga, 
in Spain, which are the largest in the country and employ about 
5,000 hands. Arrangements have been made for obtaining a supply 
of electric power from the generating station of the Chorro Power 
Co., some 50 miles north of Malaga. 'The power is transmitted by 
three-phase current at a pressure of 25,000 volts to a sub-station in 
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ELECTRIC DRIVING OF WRAVING Looms. 


and the weight of the motor acting automatically to keep the tension 
on the belt. As, however, the weight of the motor would be too 
great for satisfactory operation, adjustable springs are provided 
which regulate the tension of the belt. When it is a question of 
coupling up by tooth gear, special disengaging gear is adopted, so 
that sudden stopping of the loom will not lead to the shearing off 
of the teeth. 


Tuer ELECTRIC WELDING Co. (28, Basinghall Hall, London, E.C.) 
have just issued a new edition of their catalogue of electric welding 
machines and apparatus. This welding process is most useful in 
works where electric power is available. 
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Among the electrically-equipped machines that Messrs. STOTHERT 
AND Pitt, of Lower Bristol-road, Bath, have recently manufactured 
is a conerete mixer shown below. It is claimed that this 
mixer, which is made under Taylor patents, combines the advan- 


STOTHERT AND Pitt's CONCRETE MIXER FOR Moror DRIVE. 


tages of the intermittent and continuous systems. This is obtained 
by the provision of a large charging hopper which enables a charge 
of dry material to be prepared while a preceding one is being mixed. 


CABLES. 


An illustration shows the laying of cables by the BRTTIsH Insvu- 
LATED & HELsBY CABLES, Lrp. (Prescot, Lancs.), at Messrs. Harland 
& Wolff's works in Belfast. The cables are low tension, single, lead- 
covered, and paper insulated, laid in wooden troughs on asphalt 
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LATINO CABLES AT HARLAND & WoLrr’s Works, BELFAST. 


bridge pieces. The B. I. & Н. Co. also tell us that the year has been 
а very busy one for them in extra high-tension cable work. They 
have supplied and laid some 800 miles of three-core three-phase 
cables for the Metropolitan Railway, Metropolitan Electrie Tram. 
ways, London & South-Western Railway, Metropolitan Electric 
Supply Co., Northern Counties Co., Sunderland Corporation, &c. 
They add that the Ruthven Murray bridge-piece, recently described 
in our columns, has caught оп” well, and a quantity approaching 
half a million has been disposed of in the past 10 months. 


Messrs. W. T, GLOVER & Co. (Manchester) have also executed 
much extra high-tension work during the year. The Liverpool and 
Southport feeders were completed, as well as the Leeds and Wake- 
field Tramway extra high-tension feeders. A further large contra ct 
in the Johannesburg lighting and tramway mains has been booked, 
and work is now starting out there. This contract is remarkable 
for the infinite variety of types of cable used, almost every known 
type, except dry-core, being in use: lead covered, leadless, singles, 
concentric, triple concentric, multicore, armoured and unarmoured, 


up to 8,000 volts. This has prod Sut 
types of joint boxes required. produced correspondingly numerous 


POWER HOUSE EQUIPMENT. 


Tur LancasHirE Dynamo & Motor Co. are supplying machines 
for private as well as public power houses. One of the larger 
alternators which they have recently constructed is а 800kw. 
set for Palmer’s Shipbuilding Co. of Jarrow-on-Tyne. It is a 
12-pole machine, running at 80 periods per second and designed for 
800kw. at 440 volts with a power-factor of 0:8. The machine is 
directly coupled to an Alley & McLellan high-speed engine running 
at 800 revs. per min., and carries a four-pole exciter coupled to the 
alternator shaft. A motor generator is used in connection with 
this for providing continuous current for lighting in the shipyard. 
It consists of an induction motor connected to the three-phase 
mains and a 80kw. continuous-current generator. The Company is 
also building at the present time two motor-generator sets for the 
Urban District Council of Acton. These sets will take current from 
the Metropolitan Electric Supply Co. at 10,000 volts, two-phase, 
60 periods, the pressure being applied directly to the stator. 


THE BnrrisH WESTINGHOUSE Co. аге now manufacturing single- 
acting gas engines from 74 B.H.P. upwards. From "7$ to 275 B. H. p., 
they are vertical in form, with either two or three cylinders. The 
two-cylinder style includes sizes from 73 to 55 в.н.р.; while the 
sizes of the three-cylinder style range from 37 to 275 B.H.P. Above 
275 B. H. p. the engines are double-acting, and have either vertical or 
horizontal cylinders. These engines operate with either illuminating 
or producer gas, the larger sizes working also with blast-furnace or 
coke oven gas. The small sizes can also be run on petrol, which 
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Sectionat ELEVATION or WESTINGHOUSE Gae ENGINE. 


enables them to be used in isolated installations where illuminating 
gas is not available. The half-speed shaft for operating the igniters 
and valves is driven by means of toothed gearing, a pinion on the 
crank-shaft engaging with a toothed wheel on the cam-shaft. The 
cylinder heads, the upper parts of the cylinders and all such parts 
of the valve seats and valves as require it are thoroughly water- 
jacketed. In the Westinghouse gas engine, the frequency of the 
impulses is the same for all loads, and the relative proportions of 
gas and air also remain constant. What is varied is the amount of 
the mixture admitted to the cylinders, the strength of the explosion 
and impulse being thus graduated exactly to the power required. 

The governor is driven by bevelled gearing at the end of the cam- 
shaft. The gas encers through one valve and the air through another, 
the mixture then passing through the regulating valve, which is 
acted upon directly by the governor. Thus the quantity of the 
mixed air and gas passing through the chamber to the header or 
passage leading to the inlet valves of the cylinders is so controlled 
as to keep the speed of the engine constant. 

The engine is started by means of compressed air, the air supply 
being furnished by a small compressor which may be driven off the 
main engine, or by means of a small auxiliary gas engine or an 
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electric motor. The air is stored in iron tanks at a pressure of 250lb. 
per square inch. 3 

With ordinary town gas, 14 to 17 cubic ft. per brake-horse-power- 
hour are required, and with producer gas rather less than 11b. of coal 
per brake-horse-power hour. As regards cooling water, under 
average conditions a circulation of from 4 to 5 gallons per brake- 
horse-power-hour is all that is necessary. With moderate-sized 
engines the ordinary cooling tanks are employed ; but with larger 
sizes a cooling tower or cooling pond—such as are used with con- 
densing steam plant— is necessary, except in cases where a su fficient 
supply of running water is available. 


Messrs. C. A. Parsons & Co., of Newcastle-upon-Tyne, have sent 
us a photograph of one of their large turbo-generators installed in 
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Messrs. MATHER & PLATT send us a new issue of their catalogue of 
polyphase generators, which deals with machines from 75 to 1,500 
kilovolt-amperes. | 


Descriptions of the Niclausse boilers and the Willans engines 
supplied by Messrs. WILLAxS & RoBINSON in connection with the 
South Wales Electrical Power Distribution Co.’s scheme appear on 
another page of this issue. 


Messrs. Crompton & Co. have brought out the Crompton- 
McIntosh automatic reversible booster, a description of which we 
hope to publish shortly. 


The Climax boiler, made in this country by Messrs. В. R. ROWLAND 
& Co., of Climax Works, Reddish, near Manchester, has already 


Parsons 5,000kw. TurBo-GENERATOR AT CARVILLE. 


the Carville Power House of the Newcastle-upon-Tyne Electric 
Supply Co. This machine has a normal capacity of 4,000kw., but 
it is also capable of dealing with 5,000kw. for one hour, or 5,500kw. 
momentarily. The steam consumption under working conditions is 
18lb. per kilowatt hour. Adjustment of the governor is effected by 
hand or electrically from the switchboard. "When working at 1,200 
revs. per min. the frequency is 40 ^о per second, and the voltage 
5,750, the alternators ing of the three-phase revolving field type. 
A two-pole exciter is mounted on the end of the shaft. It is interest- 
ing to observe that the turbine blades are laced in both high and 
low-pressure cylinders. 


Messrs. CRossLEY BROS., of Openshaw, Manchester, have sent us 
the following particulars of a test on the gas engine which they 
supplied for the Howrah station of the Calcutta Electric Supply Co. 
The engine is one of the firm's ** YE " high-speed type and is con- 
nected to & Crompton dynamo, the test having been made by 
Messrs. Crompton before shipment on September 7th last :— 


Engine started with compressed air with pressure in reservoir 100lb. 
per square inch. Coke used obtained from Manchester Corporation gas 
works; sample analysed consisted of following: Ash, 15:60 per cent.; 
moisture, 1:30 per cent.; volatile matter, 1:80 per cent.; fixed carbon, 
81:30 per cent.; having a calorific value of 12,411 B.T.U. per pound ; 
6,896 calories per kilogramme. 

Dynamo ran sparklessly at all loads with fixed brushes, and perfectly cool. 
Efficiency obtained from tests at Chelmsford, 91:75 per cent. Electrical 
readings taken were 1 per cent. low ; the instruments after test being cali- 
brated with standards at the Manchester Technical School. After test, 
valves and sparking plug examined and found in good condition, n 
excess water present іп gas pipes, expansion box or pockets. 

To ensure complete accuracy with regard to the measuring of the fuel 
after the test run, the ashes and clinker were removed from the lower 
portion of the producer and the fire was made good again to a pre- 
determined level at which the start was commenced. The actual time of 
the full-load test was six hours, but the producer was working 20 minutes 
before this to get the fire in good condition for starting for the full load, 
and the fuel so burnt was not deducted from the total consumption, so 
that the results given below would have been slightly better if any arrange- 
ment had been made to measure the amount of such coal burnt before 
the commencement of the full-load test. 

Summary.—Total fuel consumed, 488lb.; total kilowatt-hours, 368:4 
(corrected) ; fuel per hour, 81-3lb.; kilowatts per hour, 61:4; fuel per 
kilowatt-hour, 1:325. This is equal to 0:921Ь. per brake horse-power-hour. 


— — 


been described in detail in our columns. The illustration shows 
one of these boilers in course of erection at the Lincoln Corporation 
electricity works next to two boilers of the ordinary horizontal type. 


Стлмах BOILER aT THE LiNcoLN ELEcTRICITY Works. 


The illustration shows the boiler during erection previous to the 
fixing of the superheater and the upper casing of the plates. The 
tubes have all been expanded, and the boiler 18 ready for testing by 
hydraulic pressure. The tubular portion is divided as shown for 
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the emplacement of the superheater, which has been specially 
designed for this type of boiler. The capacity of the boiler illus. 
trated is 6,0001Ь. of water per hour, and the floor space occupied is 
only 80 sq. ft. The tubes are interchangeable, as only one size of 
length of end tube is employed. Both ends of each tube are 
expanded into one central shell, so that each tube is entirely free to 
expand and contract. 

We illustrate below two of Messrs. Jonnson & PuiLLIPs' multi- 
polar dynamos coupled together for the Hopkinson test at their 
works, These machines will each be driven by a Gilkes turbine 


Two ‘‘JuHnson & Рниллрь'” 250kw. GENERATORS UNDER TEST. 


running at 1,850 revs. per min. The output of each generator is 
250kw., and they aredesigned to deal with & practically continuous 
overload of 20 per cent. or a momentary overload of 50 per cent. 
The machines are compound-wound, working at 550 volts at full 
load and 500 volts at no load, the normal current being 454 
amperes. The generator efficiency at #-load is 98 per cent. 

THE ELECTRIC CowsTRUCTION Co. have installed at Wellington, 
New Zealand, three 800kw. sets und one 150kw.set supplying continu- 
ous-current. We give an illustration of the engine room in these 
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Messrs. MELDRUM Bros. of Timperley, Manchester, inform us 
that they are now fitting a number of their mechanical stokers 
in various parts of the country. Four Babcock & Wilcox boilers at 
the Avonbank station of the Bristol Corporation are being thus 
equipped, bringing the total number up to 12. We have re- 
ceived a large number of drawings from Messrs. Meldrum, one of 
which shows a combination of their Koker stoker with all the 
forced draught features usually combined with these machines, and 
an induced draught arrangement in addition. One of the firm’s 
chents has à range 80 fitted; his chimney was originally built for 
a very small steam plant, but, owing to ex- 
tensive additions to the boiler and the works, 
and to restricted available land, the chimney 
became inadequate and the main flue arrange- 
ment became very unsatisfactory. An at- 
tempt was made to run the boilers with 
induced draught only, but this was not found 
feasible, and the plant is now running with 
mechanical stokers plus forced draught, the 
fan being used solelv to create a sufficient 
vacuum to draw off the combustion gases. 
The forcing action only occurs in the passage 
of the air supply through the fuel, and we 
are informed that it is found more economical 
for this work to be done by the blowers, al- 
though the fan could be speeded up above 
its present rate of work. Meldrum forced- 
draught stokers have also been fitted to 
water-tube boilers under similar conditions. 

Messrs. RICHARDSONS, WEsTGARTH & Co., 
of Hartlepool, have sent us particulars of a 
Parsons type turbine, which they manufac- 
ture, embodying all the improvements and 
modifications which have been the result of 
Messrs. Brown, Boveri & Co. 's experience 
during the past few years. Machinery now 
manufactured at Hartlepool is being built 
to gauge absolutely interchangeable with 
that produced at Messrs. Brown, Boveri's 
works. Among machines already supplied 
is a turbo-generator of 750kw. output, which is the first example in 
this country of a continuous-current turbo generator built on the 
Brown, Boveri-Deri compensated system. The generators are 
tandem machines, each giving a normal output of 1,600 amperes at 
240 volts, the commutation being, it is stated, absolutely sparkless 
with fixed metallic brushes throughout the whole range of load. 
Messrs. Richardsons, Westgarth & Co. have also recently taken up the 
manufacture of the Nesdrum’’ water-tube boiler under Messrs. 
Hornsby’s patents, in which straight upright tubes are employed. 


The Cape AsBEsTOS Co. of 8, Minories, 
London, E.C., inform us that the tests of 
their blue asbestos packing recently published 
in The Electrician are fully borne out in 
practise. This material, it will be remem- 
bered, is used not only for steam pipes but 
also for boilers and in addition to its high 
efficiency it is durable and light, so that it can 
be easily handled. The company recom- 
mendthe employmentof blue asbestos removal 
mattresses enclosed in blue planished steel 
casing secured to brass or polished steel bands, 
ог as а cheaper alternative blue “ economic“ 
rope with canvas laced over it, the latter being 
painted with fireproof paint. 


A description of the switchboards supplied 
by Messrs. FERRANTI LTD. to the South 
Wales Electrical Power Distribution Co., in- 
eluding a new low-tension switchboard and a 
mains charging device, appears in this issue. 

Messrs. DouLTON & Co., of Lambeth, 
London, have sent us a detailed description 
of their patent water softener which we hope 
to publish in an early issue. 

The ELECTRICAL POWER Srorade Co., 4, 


PLANT INSTALLED AT WELLINGTON, NEW ZkALaxb. THREE SETS waca 30UKW. AND ONE oF 150kw.Great Winchester-street, London, E. C., find 


works. We have also received from the same firm a fine photo- 
graph of a three-phase synchronous motor generator with an induc- 
tion motoríor starting. The machine has been supplied to Rowley 
Regis Urban District Council and consists of a 250 volt synchronous 
motor driving a 550-volt continuous-current generator, the rating 
being 150kw. and the speed 428 revs. per min. 

The STIRLING Borer Co., of Motherwell, announce that they have 
been supplying many important installations 
electricity works at Neepsend, Sheffield, a 
appeared in our issue of July 8 last. 


lately, including the | 
description of which | 


| there is a growing tendency towards 
putting larger batteries into power stations, and to meet this 
demand they have introduced & large type of plate called their 
“О.К.” type, which has a good capacity for very high rates of 
discharge up to 100 amperes per positive for one hour. Each 
plate may be separately removed without interfering with the 
remainder or with the circuit. The floor space occupied is com- 
paratively small, an O.K. type cell occupying only about one-half 
the space taken by a P" type of equal capacity. The crates of 
the '* O.K." cells are built up of separate lead-antimony castings 
mortised together at the corners and then burnt solid. Batteries 
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of this “O.K.” type have been supplied to the Corporations of 
Brighton, Devonport, Newport, Sunderland and Tynemouth, the 
Metropolitan Electric Supply Co., the Royal Mint, &c. 


^. The ELECTRICAL. Co., are introducing a Draw-out Carriage 
switchboard for high-tension three-phase work, the principle of 
which is illustrated below. The switches are of the oil-break 
pattern with tripping devices, those on the generator panel being 
operated by means of maximum current relays on each of the three 
phases, and also by one maximum reverse-current relay. All of 
these relays can be set for a pre-determined time limit. No fuses 
are used and the instruments are of the dead-beat edgewise induc- 
tion type. The exciter regulators are placed below the switchboard, 
the handwheels being mounted on a column placed in front of the 
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THE ELECTRICAL Co.’8 NRW SWITCHGEAR. 


generator panel; the ammeter for the exciter circuit is also mounted 
on this column. Аз is seen in the illustration, the gear is mounted 
on a portable carriage, connection to the bus bars being made 
through specially designed contact clips. Should any part of the 


switchgear on the carriage become inoperative, the whole carriage 
can be taken out of its cell and a duplicate carriage substituted. 
Each panel is isolated from its neighbour by fireproof partitions. 


The Harr AccumvuLator Co., of Marshgate-lane, Stratford, 
London, E., announce that their “С. L.“ type cells have been 
specially designed for power-station work. The plates are of heavy 


Hours, 
CURVE вномпхо Capacity or 2,040 AsPERE-HoUR C.L, TIE HART 
CELL. WHEN DISCHARGED AT ANY RATE WITHIN 1 ro 10 Hours Шміт 
1:80 FIN AL Vorrs. 


pattern, combining the advantages of both the Faure and Planté 
types of grid, and the lead oxides with which the grids are pasted 
are of a special character and composition, which, after 28 years' 
experience, the makers find to be best suited for high and rapid 
discharges. А particularly hard and durable nature is given to the 
oxide by the process of formation, and the structure of the latter is 


such that it retains the required degree of porosity. The plates 
themselves are suspended on glass slabs, the tops of which are 
above the level of the electrolyte, and are separated by strong glass 
tubes. There is a distance between adjacent plates of in., which 
greatly reduces the danger of internal short-circuits, and a space of 
5 zin. is provided underneath the plates for the accumulation of 
deposit, so that the cells can work for several years before it becomes 
necessary to dismantle them for cleaning purposes. All the plates 
are lead burned to the 'bus bars on the site, and the bars are so 
designed that any one plate can be removed, if necessary, without 
disturbing the remainder or cutting the cell out of circuit. Up to 
1,000 ampere-hours glass containing boxes can be used, but above 
this size the boxes are made of wood lined with sheet lead, or, if 
desired, lead tanks can be supplied instead. The characteristic 
curve given herewith indicates the capacity of a 2,040 ampere-hour 
cell when discharging at any rate within the 1 to 10 hour limit, the 
final E. M.F. throughout being taken as 1:80 volts. We are informed 
that numbers of these batteries are working in conjunction with 
automatic reversible boosters in different parts of the country on 
power circuits. A watt-hour efficiency of 75 per cent. on a full dis- 
charge and an ampere-hour efficiency of 90 per cent. are guaranteed. 


The CHLORIDE ELECTRICAL STORAGE Co. (89, Victoria-street, 
London, S. W.) are now supplying а novel form of separator, which 
consists of a thin sheet of wood veneer forming & continuous dia- 

phragm between plates or 

opposite polarity. The sepa- 

| rator is ,4in. thick, and is 
supported by two wooden 
dowels, which themselves 
rest on the bottom of the 
box. Experiment has de- 
monstrated that the internal 
resistance of the cell is not 
affected by the presence of 
the wood separator, and it 
possesses a marked superio- 
rity in actual practice over 
the more usual types of glass 
rods or ebonite forks. The 
demand for cells with large 
outputs which are now so 
frequently called for, and the 
necessity of arranging such 
cells in single tiers has pro- 
duced the Chloride Co.’s 

"Double C.R.” type illus- 

trated herewith. The plates, 

which measure about Збір. 

by 15in., are the largest that 
have been yet manufactured, and have a capacity of 270 ampere- 
hours each. They are contained in lead-lined wood boxes nearly 
4ft. deep, allowing ample clearance, the plates themselves being 
supported clear of the acid by glass hangers. The special mixture 
employed for the grid ensures great rigidity even in a plate of such 
considerable depth. 
The company’s new 
“ Exide” negative 
is used with all 
sizes of the R type 
positive, and, in 
conjunction with 
the board separa- 
tor described above, 
marks a consider- 
able progress in 
accumulator manu- 
facture. 


A maximum de- 
mand indicator 
specially designed 
for power schemes 
was brought out by 
the Rrasox Mre. 
Co., Brighton, a 
short time ago on 
the suggestion of 
Mr. C. H. Merz, 
and was described 
by Mr. J. R. Dick 
in our issue for 
July Ist last. The 
company have re- -— | 
cently placed оп the market another demand indicator, working 
on the electromagnetic principle, in order to provide a somewhat 
cheaper means of measuring а consumer’s maximum demand than 
the thermal type of instrument. We hope to publish a description 
of this meter in an early issue, as well as a description of the new 
prepayment meter which the firm has recently put on the market. 


New Tyre Boarp SEPARATOR. 


“ ЮросвіЕ C.H." Түрк CELL. 
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Messrs. BaBcock & WiLcox of Oriel House, Farringdon-street, 
London, have recently fitted a fine specimen of a coal conveying 
plant at the Brimsdown works of the North Metropolitan Electric 
Power Supply Co., a description of which appears on another page. 
In addition to their large boiler business they have also been supply- 
ing recently a large number of exhaust steam feed-water heaters of 
the pattern shown in the illustration below. The drawing is, toa 

i certain extent, self-ex- 
|. planatory. The feed water 
passes through the interior 
of the tubes from top to 
bottom and advantage is 
thus taken of the fact that 
the tubes are stronger to 
resist internal than exter- 
nal pressure. It is algo 
^M more convenient to clean 
MM the inside of tubes than 
Е! the outside. Тһе steam 
impinges against the outer 
surface of the tubes and 
ample area is allowed be- 
tween them во as to avoid 
back pressure on the en- 
gine. There is no contact 
between вле water and the 
steam and consequently 
the oil from the exhaust 
does ro: mix with the feed 
water. 


INLET. of ue RELIEF VALVE. 


EXHAUST 
pog. OUTLET. 


BYE PASS. 


EXHAUST 
INLET. 


Messrs. CHAMBERLAIN 

& Ноокнам, of Birming- 
ham, have devised a modi- 

— fication of their ampere- 
hour type of meter, and are putting on the market a new pattern 
which will record correctly the actual energy consumed on a circuit 


of varving pressure. We propose to publish a description of this 
meter in an early issue. | 


The Aron METER Co., of 114-118, Union-street, Borough, S. E., have 
brought out a new pattern of three-phaso meter which they claim 
gives particularly accurate results and is unaffected by low power- 
factors, as there is no iron whatever in its construction, and the self- 
induction of the shunt circuit is rendered of no importance by the 
insertion of a large non-inductive resistance in series with the 
working coil. The meter contains three main coils over which two 
pendulums are arranged to swing. 


Mr. G. BRAULIK, of Upper Thanies-street, London, has sent us а 
description of the latest type of the © Eclipse” meters, which we 
also reserve for a future issue. ° 


ELECTRIC POWER AT THE “SCOTSMAN ” OFFICES. 


The modern printing press used in a large newspaper office 
at the present time is no more like the manually-operated 
contrivance than a 5,000kw. turbo-alternator is like an old- 
time Edison dynamo. Actually the huge machines which 
print and fold many thousand newspapers in an hour are 
marvels of ingenuity and engineering—if the two are not 
synonymous—and it is doubtful if the intricacies of their gear 
and movements do not surpass those of any other machine used 
for any purpose whatever. When these presses are driven by 
up-to-date electric motors, then it may be said that the combi- 
nation represents the very latest practice in this direction. 
Such is the equipment of the Ncofsman printing offices at 
Edinburgh. These offices, which have only just been com- 
pleted, are situated in a magnificent block of buildings in 
Bridge-street, and it may safely be said that the Scolaman 
is the first great daily newspaper in Scotland to be produced 
entirely' by electricity ; there is no other form of motive power 
whatsoever within the works. Trials of electrically-driven 
presses were made by the proprietors of the paper some time 
ago in the old offices, and these were so satisfactory that, on 
removing to the new premises, it was decided to dispense with 
all other sources of power. 

The totel of the power and lighting installations represents 
an equivalent of 10,200 8 c.p. lamp connections. Current is 

, taken from the Corporation supply, entering the buildings at 


two separate points, and in the case of the 460.volt supply 
there are also special and independent fceders to guard against 
any serious stoppage due to breakdown of the mains. F 

each service three independent feeders at 246 volts are taken 
to three large change-over switches mounted upon a large 
power switchboard, this board being divided into three distinct 
sections controlling the following motors : Two 20 H.P. motors 
by the British Electric Plant Co., driving two large Musgrave 
fans for the hot-air heating of the building; two 50 Н.Р. 
Bullock motors, with “ teaser " 
ruple rotary presses; two 50 н.р. Bullock motors, with 
“teaser” equipment, driving two four-reel rotary presses ; 
one 25 H.P. Bullock motor, with “teaser” equipment, driving one 
two-reel rotary press., There are, in addition, a large number 
of smaller motors. 
stereotyping department drive the small saws, bill printing 
machine, &c., one acts more or less as a stand-by, and 
the countershaft is provided with the necessary clutches 
and slipping gear for throwing the load on to either motor. 
A 6 H.P. motor drives lathes and boring machines, &c., in 
the machine repairing shop; there is a reeling machine driven 
bya 6 H.P. motor; another 6 H.P. motor drives a Smith 
and Stevens paper elevator; there is a 6 H.P. motor for the 
bill machine; and, finally, two 12 H.v. motors, situated in the 
Linotype department, work 30 Linoty pe machines. 
case of the stereotyping department, the countershaft is also 


rom 


equipment, driving two quad- 


Of the two 6 н.р. motors situated in the 


As in the 


provided with shipping gear and clutches for throwing on the 
load to either motor or both. Besides the above motors, there 
are a number of smaller motors varying from 2 H. P. to 4 H.P. 
used for various purposes throughout the building, all being 


connected to an independent 230-volt power supply, and so 


arranged that other small motors can readily be connected 


from time to time. 


In the event of breakdown with one service, current can at 


once be obtained from the emergency service by throwing over 


the “ change-over " switch. | 

For the lighting and 230-volt power installation duplicate 
services are not provided, but services, in the usual way, are 
taken from both sides of the system at 230 volts, with large 
main distributing boards and fuseboards located centrally in 
the various sections controlled. There are three systems of 
lighting adopted: The inverted arc method with upper 
umbrella reflectors, the lamps in use being those of Körting & 
Mathieson's manufacture of the differential inverted type, 
working five in series on 230 volts, with a starting switch for 
each circuit. Supplementing the arcs on the large Linotype 
and machine room floors are numerous Nernst lamps of the 
“Tuna” 1 ampere type. In addition to the ares and Nernst 
lamps, all the compositors and individual workers are provided 
with independent incandescent lamps. Ordinary incandescent 
electric lighting is provided for all the offices and other 
departments throughout the building. r 3 

All cables, both for power and lighting purposes, are drawn, 
by means of pits and boxes, through a complete system of iron 
tubing fitted with iron boxes at all fittings, switch and board 
points, the whole system being continuous from beginning to 
end, and earthed. Messrs. W. Barton & Sons were the con- 
tractors for this portion of the work. | 

The quadruple rotary presses mentioned above are capable 
of turning out, ready folded and counted, 24,000 16-page news- 
papers each per hour, and the four-reel rotary presses have a 
similar output. The two-reel rotary presses turn out 24,000 
eight-page newspapers each per hour. These machines require 
an unusually large torque on the part of the motor to start 
them, this being sometimes as much as five or six times the 
torque which the motor is called upon to produce normally at 
full load. In order to provide a large starting current at alow 
voltage without the wasteful resistances that would be required, 
the teaser equipment of the Bullock Manufacturing Co. 
has been adopted for the driving of these presses, this process 
having been in use by the proprietors of the Scotsman in their 
old premises for many years. 
We are indebted to Messrs. Buchan and Hogarth, consulting 
engineers for the scheme, for the above information, and to the 

roprietors of the Scolsian for permitting our representative to 

inspect the offices, i» 
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THE USE OF IRON IN ALTERNATE-CURRENT 
INSTRUMENTS.* 


BY DR. W. E. SUMPNER. 
(Continued from page 224.) 

'The first instrument using this principle which I had made was 
of the reflecting type, having a metallically suspended coil as in 
ordinary moving-coil galvanometers. Its action was promising. I 
have since constructed two non-reflecting instruments, illustrated in 
Figs. 4 and 5. In each of these instruments the moving coil is 
exactly similar to those used in commercial moving- coil instruments 
for direct currents. They are pivoted and controlled by helical 
springs of the usual kind. That of the earlier instrument is of the 
Manchester dynamo type, and contained two air-gaps. The later 
instrument has a magnet of the Lahmeyer type, but arranged to 
have only one air-gap. By winding the magnetising coil on the 
centre limb as in Fig. 5, instead of on the two side limbs as in 
Fig. 4, the effect of an ampere-turn is doubled, and by reducing the 
number of air-gaps from two to one the effect is again doubled. To 
further reduce the copper drop CR as compared with V,, the voltage 
on the magnetising coil, this coil should be liberally supplied with 
copper, and should fill as much winding space as possible. Of 
course the air-gap should be a minimum. In the instruments 
shown each air-gap is jin. across. It is quite possible to halve 
this and still allow plenty of room for the free movement of the coil. 

The calibration curve of the instrument outlined in Fig. 4 was 
obtained by passing direct currents through the fixed and moving 
coils. For magnetising currents producing air-gap densities similar 
to those found in direct-current moving-coil instruments, the cali. 
bration curve obtained by varying the current in the moving coil 
was always of the same shape. When the deflection was inter- 
preted by means of this calibration curve the reading was found 
strictly proportional to the product of the currents in the two coils. 
The instrument was then tested with alternate currents against a 
standard wattmeter on a non-inductive load of lamps. A voltage 
transformer was used to reduce the voltage of the circuit to one 
suitable for the instrument. The minute current through the mov- 
ing coil (having 50 turns and a resistance 6 ohms) used in series 
with a non-inductive resistance of 300 ohms, was taken from a few 
turns of thin wire forming the secondary of a small iron cored 
transformer, the primary of which consisted of two turns carrying 
ihe load current. The experiments showed that the calibration 
curve, or the relation between deflection in degrees, and watts, was 
exactly the same as that obtained with direct currents, the load being 
non-inductive throughout the tests. When the power-factor of the 
load was suddenly altered from 1:0 to 
about 0°1 it was, however, found that 
the constant of the instrument was 
considerably changed. This result was 
due partly to the fact that the copper 
drop in the magnetising coil was not 
negligible compared with the applied 
voltage, but it was also largely due to 
the phase differences introduced by the 
two transformers, each of which had 
closed iron magnetic circuits. These 
transformers were indeed quite unsuited 
for the purpose, and the copper drop 
in the magnetising coil of the instru- 
ment was (at 40 cycles) about 20 
| per cent. of the total voltage applied. 
But even under these circumstances the deflection of the 
moving coil, as interpreted by the calibration curve obtained with 
direct currents, was strictly proportional to the watts for a load 
constant in power-factor and frequency. 

No further experiments were made on this instrument, which was 
constructed simply out of such stampings as were to hand, while 
waiting the arrival of special stampings ordered for the instrument 
shown in Fig. 5. In this instrument much more space was allowed 
for the magnetising coil, and in other ways already mentioned the 
construction was modified with the view of reducing the copper 
drop. The magnetising coil consists of 1,051 turns of No. 18 wire, 
having a resistance of 3:68 ohms. The section of the middle limb 
of the magnetic circuit is & trifle over 2 sq. in., the length of the 
winding bobbin is about 4in., the air-gap is ruin. The moving coil 
consists of about 60 turns, having a resistance of 5:4 ohms. The 
structure is such that the moving coil can turn through an angle of 
80deg. without leaving the field. Testing with currents of 80 cycles 
per second, it was found that 54 volts produced a current of 
013 ampere through the magnetising coil. It follows that the 
copper drop is only 0:88 per cent. of the applied voltage when the 
frequency of the current is 80. This means that even supposing 
there are no hysteresis or other losses in the iron circuit, the phase 


of the applied voltage cannot differ from that of the induced voltage 


* Chairman's inaugural address to the Birmingham Local Section 
of the Institution of Eleotrical Engineers, delivered on Wednesday, 
November 23rd. Slightly abridged, 


due to the flux in the coil by more than half а degree. If there are 
hysteresis losses, this phase difference will not be increased but 
diminished, since the vectors representing the copper drop, and the 
voltage due to the magnetic flux will no longer be at right angles to 
each other. In fact, hysteresis is an advantage from this point of 
view, although, of course, it increases the losses involved in pro- 
ducing the electromagnet. The losses in the magnetising coil are 
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quite trifling. The copper losses for 0°13 ampere only amount to 
0:062 watt. The iron losses I have not measured, but they must be 
small owing to low induction density and the small volume of iron. 
For the current transformer for this instrument I have simply wound 
a coil of 10 turns (resistance (0:0163 ohm) so as to surround а 
secondary coil of about 600 turns having a resistance of 8°5 ohms. 
No iron was used with this transformer. The copper losses for 
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20 amperes through the primary are 6 4 watts. These could casily 
be made negligible by using thicker wire. 

The resultsof several tests on the instrument with a resistance 
of 500 ohms in series with the moving coil and the current trans- 
former are shown in Fig. 6. The calibration curve was first found 
by taking two sets of tests with direct currents. In one of these the 


magnetising current used was kept constant at 0'10 ampere, 
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and in the other set it was made 0°15 ampere. Various currents 
were passed through the moving coil, and the corresponding 
deflection in degrees shown by the pointer was noted. When 
the product of the two currents, each measured in milliamperes, 
was 1,006, a deflection of 50deg. was obtained. The observations are 
plotted to form the calibration curve, the two set of points being dis- 
tinguished by different signs, as shown. It will be noticed that both 
sets of points lie well on the same curve. Astraight line is drawn from 
the zero through the point corresponding with 50deg., in order to 
show the deviation of the calibration curve from strict propor- 
tionality. Six sets of tests with alternating currents were then 
made on loads of different power-factor, but with the current fre- 
quency kept constant at about 80 cycles, and the voltage of the 
circuit in all cases being about 60. In each set of tests, except for 
the non-inductive load, the power-factor of the load diminished as 
the current and deflection increased, the limiting values being indi- 
cated, and the points corresponding with different sets of tests being 
separately distinguished, as shown in Fig. 6. The line drawn 
among the points is a reproduction of the calibration curve, the 
ordinates of the latter being all increased by 50 per cent., in order 
to show how far this curve indicates the relation between the deflec- 
tion and the watts. It appears from these tests, and from numerous 
others which I have made, that the same calibration curve holds 
for the instrument under all circumstances, or, in other words, that 
for a specially prepared scale determined from this calibration curve 
the reading of the pointer will be proportional to watts for a varying 
load of any fixed power-factor and frequency. The constant of the 
instrument does change to some extent for alterations of frequency 
and power-factor. The divergences of the plotted observations 
from the calibration curve drawn among the points indicate the 
alteration of constant with the power-factor of the load. To show 
this more clearly the observations have been replotted as shown in 
the upper curves of Fig. 6. In these curves the observed power in 
watts is plotted, not with the actual deflection of the instrument, 
but with the calibrated deflection as determined from the calibra. 
tion curve for a scale properly graduated, and such that the reading 
is 50 for a deflection of 50deg. Under these circumstances all the 
observations for loads of the same power-factor should lie on a 
straight line drawn through the zero, and this proves to be the case. 
It appears from these tests that the constant for unity power-factor 
loads differs by about 4 per cent. from that for loads of power- 
factor 0*6, and by about 8 per cent. from that for loads of 0:8 power- 
factor. These changes are much greater than correspond with the 
phase difference of about O:5deg. due to the copper drop in the mag- 
netising coil, since reference to Table I. will show that for the power- 
factors mentioned, the changes in the constant should be respectively 
only 1:16 and 2:27 per cent. This shows that the main part of the 
alteration of constant is caused by the current transformer, which 
was not specially designed for the purpose, and the errors caused 
by which I have not yet had time to investigate. This view is 
confirmed by tests showing the effect of alteration of frequency. 
With the same resistance of 500 ohms, in series with the transformer 
secondary circuit, as used in the tests shown in Fig. 6, I found that 
for non-inductive loads traversed by currents the frequency of which 
varied froin 98 cycles to 43 cycles, the alteration ofthe constant was 
1-4 per cent. This change is very much greater than corresponds 
with the phase difference of half a degree at 80 cycles caused by the 
copper drop. The error due to the transformer can be reduced by 
diminishing the number of secondary turns, by increasing the 
number of primary turns, or by increasing the secondary resistance. 
Similar tests made, with a resistance of 750 ohins in the transformer 
circuit, showed а change of constant of less than 1:0 per cent. for 
frequencies varying between 100 cycles and 45 cycles. А set of tests 
on the effect of power-factor made with this resistance in series with 
the moving coil, and at a frequency of 80 cycles, showed no measur- 
able alteration of constant for power-factors ranging between 1:0 
and 0:1. Of course there must have been some error, but in such 
tests as I have as yet had time to make I was unable to detect it, 
and there seems no doubt that the error is much less than in the 
previous tests. 
(To be concluded.) 


CORRESPONDENCE. 


— — 


PARALLELING VOLTMETERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Messrs. Evershed & Vignoles, in writing to you draw- 
ing attention to the double voltmeter arrangement of which 
they sent you an illustration, quite miss the point of our instru- 
ment, which you were good enough to illustrate recently in 
your paper—namely, that it is an illuminated dial edgewise 
combination of voltmeters, arranged to turn about a vertical 
axis, and capable of swinging through 120deg., or more if 
necessary, The arrangement which they illustrate is an old 


one which we ourselves have made for sundry supply stations 

during the last few years, so we hardly thought it was worth 

while to draw attention to this combination, which, though 

excellent in itself, presents no feature of novelty.—Yours, &c., 
NALDER BROTHERS & THOMPSON. 


Fras. H. Nalder, Managing Director. 
34, Queen-street, London, E.C., Nov. 25. 


LEGAL INTELLIGENCE. 
Estler Bros. v. J. Tylor & Sons (Ltd.). 


In the Chancery Division on Wednesday, Mr. Justice Farwell com 
menced the hearing of an action for (1) damages for breach of agreement 
made between plaintiffs and defendants whereby defendants agreed not 
to manufacture, advertise or sell any castings made by them from stamp- 
ings, designs or patterns belonging to plaintiffs and entrusted to defen- 
dants for the purpose of manufacture for the use of plaintiffs; (2) damages 
for breach of an implied contract not to manufacture, advertise or sell 
any castings made by defendants from drawings, designs or patterns of 
plaintiffs ; (8) an injunction to restrain the breach of agreement and breach 
of confidence; (4) delivery up of all appliances, castings, fittings and 
I belonging to plaintiffs; (5) an injunction to restrain defendants 

rom presenting or distributing any catalogues, photos, drawings or 
copies constituting an infringement of plaintiffs' copyright in their cata- 
logues, Ambroin overhead trolley line materials," and Souvenir of 
the second International Tramways and Light Railways Exhibition.“ 
" The Estler Air-gap section Insulator,” and Wilkinson's patent trolley 
head improved patterns (registered March 29, 1904) ; (6) delivery up to 
the plaintiffs of all copies, catalogues and drawinga constituting infringe- 
ment. Plaintiffs further claimed an account of the profits made by defen. 
dants on sales of fitting based on plaintiffs’ drawings, designs or patterns. 

Mr. UPJOHN, K. C., said this was a curious case. In 1900, plaintiffs, 
who had not then, as they had now, a foundry, got into communication 
with defendants and employed them to cast appliances which it was the 
business of plaintiffs to sell. It was expressly agreed between plaintiffs 
and two of the directors of defendant company, that whatever designs, 
drawings or patterns, &c., were sent to defendants for the purpose of 
castings should be treated as confidential, and should not be used by 
defendants for their own purposes or the purposes of other customers. 
Apart from the express agreement, it was pleaded that it was a custom of 
the engineers in iron and brass founding trades that, unless the contrary 
be expressly provided in the contract between the parties, the person 
employed by another to make for the, purposes of sale castings, fittings 
or appliances or patterns from designs, drawings, patterns or samples 
supplied to him by the person so employing him for the purpose of such 
construction, shall not make any castings, fittings or appliances from such 
designs, patterns or samples other than those required for the purpose of 
fulfilling the orders of the person so employing him, and shall not 
use or sell for his own purposes, or in connection with his own busi- 
ness, any reproductions thereof. In 1902, defendants sent a letter 
to plaintiffs asking them for an estimate for designing electrical 
plant in conformance with a specification. Plaintiffs replied that, 
as а matter of fact, they had got these specifications and were 
competing themselves. They further expressed their surprise that 
defendants were going into that line of business. Thereupon defen- 
dants intimated that, as plaintiffs were tendering, they would with- 
draw. In 1904 plaintiffs were astonished to find that the defendants had 
got out a catalogue of electric traction equipment, and were still more 
astonished to find that, with a few exceptions, the illustrations in the 
book were photographs of castings from plaintiffs’ own drawings. Defen- 
dants said that the manufacture and supply of electric traction materials 
formed a part of their business, but, if plaintiffs were correctly instructed, 
they had never issued a catalogue in connection with electric traction 
equipment before 1904. Defendants admitted that in October, 1900, they 
undertook to manufacture castings, &c., from designs and drawings 
supplied by plaintiffs, but they denied that the contract they entered into 
contained the express terms alleged by the plaintiffs or that there was a 
verbal agreement of the nature alleged. Defendants did not admit that 
any of the designs, drawings, patterns or samples supplied to them were 
original. They further denied that there was any such custom in the 
trade as that alleged. They admitted that, for the purpose of carrying 
out the orders of plaintiffs, it was necessary for the defendants to make 
metal or plate patterns, and that such patterns were, to some extent, 
taken from drawings or patterns supplied by plaintiffs, and that the 
metal or plate patterns so made by defendants remained in their possession. 
It was necessary, the defendants said, to manufacture such metal or plate 
patterns, because the drawings or patterns supplied by the plaintiffs were 
imperfect or faulty in design, and the defendants were obliged to manu- 
facture plates or patterns of their own design for the purpose of carrying 
out the plaintiffs’ orders. Defendants admitted that they had advertised 
and continued to advertise fittings, castings and appliances which were 
reproductions of some of the fittings, castings and appliances made by 
them for plaintiffs in pursuance of directions given by plaintiffs, and that 
in so doing they had made use of the metal or plate patterns manu- 
factured for plaintiffs. Defendants further admitted that they had 
advertised such fittings, castings and appliances in an illustrated cata- 
logue of electric traction equipment containing illustrations from photo- 
graphs taken from some of the fittings, castings and-applianoes made by 
the defendants for the plaintiffs. The fittings, castings and appliances 
go reproduced and advertised defendants said were common to the trade. 
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In 1900 the plaintiffs and half-a-dozen other firms were the only people 
who carried on the business of manufacturing such electrical equipment. 
Even if the things defendants manufactured were common form, the 
defendants had no right to make goods in accordance with plaintiffs’ 
designs, or reproduce their designs. Defendants (counsel submitted) had 
no experience or knowledge to enable them to make designs of their own. 
In their particulars defendants represented that the drawings or patterns 
supplied by plaintiffs were imperfect, useless or faulty in design, because 
the castings which would have been produced therefrom would not have 
been sound, as the metal became drawn when cooling owing to the design 
of the pattern, would be generally unsuitable for the purposes for which they 
were intended, and would not be of any practical utility. The plaintiffs 
were anxious to know the plates and patterns of defendants’ own design 
from which defendants said they manufactured. Defendants said that, 
so far as they were at present able to give particulars, it was a section of 
an insulator. 

Mr. PAUL ESTLER, in his evidence, stated that his firm was founded 
іп 1897. Electric tramway fittings were a speciality of the firm, particu- 
larly fittings for overhead tramways. They had few competitors 1n 1897. 
The business consisted of selling completed articles, and it was & very 
successful one. In 1900 they could not get sufficient castings from one 
foundry and they had to get the assistance of another. This led to com- 
munication with defendants, who undertook to make castings from 
plaintiffs’ design, and the directors of the defendant company undertook to 
treat all drawings and designs as confidential and to make no castings 
from them for any other firm. Witness afterwards gave evidence to the 
effect that many of the designs in defendants’ catalogue of 1904 were 
similar to the designs plaintiffs had given defendants to make patterns 
and castings from. What defendants agreed to do was not to make any 
castings from plaintiffs’ patterns, drawings and designs. 

Mr. JENKINS, K.C., for the defence, said the catalogue showed merely 
pictures of insulators, and defendants did not pretend to ask for orders 
for the particular type shown. 

WITNESS said he could not agree with that suggestion. 

Mr. JENKINS: The effect of the thing was surely to invite engineers 
to give their own directions The illustration is of our insulator. I 
should have shown half.a-dozen different sorts if I had wished to convey 
that impression. 

His LORDSHIP (addressing Mr. Jenkins) said at present he (the 
learned Judge) thought that as regarded some of the reproductions there 
was originality and in some not. Was that sufficient for the purposes of 
argument ? 

Mr. JENKINS: I should think that, assuming it to be relevant, it 
would be enough, unless I can displace what the witness has said. If my 
learned friend is right about the catalogue, I cannot ask the Court to 
express an opinion upon everything; but it might make some difference 
if I could displace them in a real sense in all the things. 

The hearing was adjourned. 

Yesterday Mr. E. P. ESTLER gave evidence, and said Mr. Bright, one 
of the directors of the defendant firm, had agreed not to make fittings 
from plaintiffs’ patterns for any other person or firm. This was a new 
class of business defendants were now carrying on. 

Mr. C. MITTLEHAUSEN, C.E., said he had been for some years 
traction manager to the Cork Electric Tramways & Lighting Co. Не 
had had considerable experience of engineering foundries. For some 
time he had been assistant to Siemens Brothers & Co., and had had to 
give many orders for castings. There was a distinct understanding in 
the trade that patterns and designs which were sént to a founder for 
casting must not be used for other persons except with the consent of the 
customer giving these designs, patterns and samples. The custom pre- 
vailed even when the designs were not registered. 

Mr. T. BATE, C.E., manager of the Electric & Ordnance Accessories 
Co., said he had 30 years’ experience in engineering and foundry trades. 
With regard to plate patterns there was а custom in the trade that designa, 
whether applying to common articles or not, should not be used by the 
founder for the purposes of other customers. 

For the defence, Mr. P. BRIGHT said he was managing director of 
defendant company. In 1900 he saw one of the plaintiffs concerning 
castings. There were two questions discussed, one the question of price, 
and the other the question of speedy delivery. He told Mr. Estler they 
could make castings very quickly, and that they were admirably equipped 
for making them. Following that interview came an order for castings. 
Nothing was said at any time as to what should be done with the castings. 
If a large quantity of castings was wanted a metal pattern was indispens- 
able. ‘he orders from the plaintiffs were large ones and they (defen- 
dants) had to make in most cases metal patterns to carry them 
out. Nothing was said as to what defendants might do with the 
patterns made from drawings or samples sent by plaintiffs. Defen- 
dants’ business was 130 years old. All the drawings, samples and 
patterns sent by the plaintiffs were plaintiffs’ property. He believed 
when he published the catalogue that all the articles in it were 
common to the trade. He had only sent out 40 copies of the cata- 
logue, and when objection was taken by plaintiffs orders were given that 
no more should be sent out pending the trial. They had not supplied any 
order on the footing of this catalogue. Defendants’ business was a large 
one. They were contractors to the Admiralty, the War Office, the India 
Office, &c. They had not sold articles of electrical equipment as finished 
goods within the last four or five years. They had sold finished elec. 
trical articles to the General Electric Co., but he had not given plain- 
tiffs any explanation as to why he had done so, and he never heard 
of any such explanation being given. As to the metal patterns the defen- 
dants never charged the plaintiffs anything for them. They got out their 
calculations on the basis of the weight of the things to be made, If no 
charge were made for meíal patterns by the founder he thought the 
founder had a right to use them for anybody he liked if such articles were 


common to the trade. If it were an absolutely original design, then, he 
did not think the founder had a right to use it at all for the purpose of 
selling to others. "When his catalogue was issued he did not know that 
any of the articles illustrated in it were the subject of patterns of the 
plaintiffs He thought Mr. Estler complained that he bad seen some 
fittings at an exhibition, which he thought had been made by 
defendants, but he was not aware that һе questioned any sale, 
Plaintiffs might have seen a review of the catalogue in one of the 
electrical papers, but he did not think defendants had advertised it in 
any of these papers. It was not their practice to advertise. 

Mr. UPJOHN: I suggest to you that many of the photos in your 
catalogue are photographs of articles that were cast by you from a pattern 
or sample supplied by plaintiffs when you were in course of executing 
plaintiffs’ orders à! We made our own casts from the patterns supplied by 
plaintiffs. 

The metal or plate patterns used in making castings which are photo- 
graphed in this catalogue were themselves based on drawings or wooden 
patterns delivered to you by the plaintiffs for the purpose of their order? 
Not altogether; many of them were from samples, but alterations were 
subsequently made on many of the samples sent to us. 

How can you justify thia statement in your affidavit: ''I absolutely 
deny that some or any illustrations in our catalogue were reproduced from 
articles made from patterns or samples supplied by the plaintiffs. On the 
contrary, all illustrations in the catalogue are photographs of articles 
made by ourselves from patterns the exclusive property of the defendant 
company and for the purpose of the defendant company's business and 
not for the plaintiffs.” —I think the words made for the purposes of the 
defendant company's business ’’ are not quite correct. 

His LORDSHIP : You have sworn this affidavit yourself. You should 
be able to interpret it. 

Before this witness had concluded his evidence, Mr. JENKINS said 
defendants had always contended that the articles appearing in the 
catalogue were common to the trade. He thought that an honest 
mistake had been made about that, and he was bound to confess, on the 
facts proved, that certainly some of the articles were not common to the 
trade. After what Mr. Bright had stated in the box, Counsel did not 
propose to call fuither evidence to suggest that the custom was confined to 
patented or registered designs. He wished to make an end of the whole 
thing. They would destroy any copies of the catalogues still in their por- 
session, the metal castings would be destroyed, and they would start afra: h 

Defendants ultimately submitted to an injunction, and further under- 
took to destroy all the disputed castings in their possession, as well as 
copies of the catalogue. 

Plaintiffs did not press the part of the claim based upon copyright, 
and in respect of this issue the Judge deprived them of their costs. 


Acetylene Illuminating Co. (Ltd.) and Willson Laboratory 
(Appellants) v. United Alkali Co. (Ltd.) (Respondents). 


In tae House of Lords (before the Lord Chancellor and Lords Davey 
and Robertson) on Tuesday judgment was given in this appeal. The 
matter was dealt with briefly in our last issue (p. 233). 

. Mr. FLETCHER MOULTON, K.C., for appellants, explained that the 
invention was & process for the production of crystalline calcium carbide, 
in which an electric current was passed through a mixture of lime and 
carbon contained in any suitable electric furnace. The patentee stated 
that a Siemens arc furnace was a suitable electric furnace for that pur- 
pose, and described in his specification how the process was carried out 
when such a furnace was used, but he in no wise confined his claims to 
that particular type of furnace. In the infringing process it was con- 
tended this specification was more or less copied. On these grounds 
mainly appellants submitted that respondents had infringed the first 
claim of their patent, but the alleged infringement was not confined to 
the frst claim, for respondents had infringed the second claim. 

The LORD CHANCELLOR: The respondents attacked the validity 
of the patent (a) for want of novelty, (b) for want of proper subject 
matter, and (c) by reason of a prior grant to G. B. Ellis of the Letters 
Patent No. 16,342 of 1894. 

Mr. MOULTON : That is во. Respondents, in support of their con- 
tention that the patent lacked novelty and proper subject matter, had 
relied on the publication in this country, prior to the date of the patent, 
of the print of the United States Specification No.'492,377 and of a Paper 
by M. Henri Moissau communicated to the Academie des Sciences in 
March, 1894 and reprinted ір ‘‘ Comptes Rendus.” The United States 
specification contained no sufficient directions how to make calcium car- 
bide. The words calcium carbide only occurred in the last paragrap h 
where the inventor said For example I have already employed it (i.e., 
the invention) for reducing calcium oxide and producing calcium car- 
bide." Whatever directions might be spelt out of the specification were 
wrong if the aim were the practical production of calcium carbide. 
Crystalline calcium carbide, which was what plaintiff claimed to produce 
by his patent, was not mentioned in the American specification. He sub- 
mitted that appellants’ process of generating the necessary heat by а 
current passing through the mixture, instead of heating the mixture by 
radiated heat, was novel at the date of the Letters Patent and being a 
more economical use of the necessary electrical power was obviously useful. 

Their LORDSHIPS intimated that they would not require to hear 
counsel for the respondents. 

The LORD CHANCELLOR, in giving judgment, said in this case it 
was to be observed that no doubt had been entertained by any of the 
learned judges before whom this question had come as to what should 
be the result of the litigation. Two points had been raised by the 
defence, either of which, it appeared to him, if not answered, would be 
fatal to the appellants. It was said that the patent was invalid 
because, first, it was not subject matter for a patent, and, secondly, that 


. THE ELECTRICIAN, 


there had been anticipation. The argument put forward on behalf of the 
appellants by Mr. Moulton was really a struggle, gallant as it was unsuc- 
cessful, to read into the specification something which was not there. 
The patent was one which could be supported neither as a discovery nor 
as an invention, although a mere discovery would be not enough. Look- 
ing at the specification, it was manifest that, according to its grammatical 
construction, all that the patentee described was that intense heat by an 
electrical furnace would produce the result, and if one gave the utmost 
latitude to the language and looked at the subject matter with which the 
patentee was dealing he thought it could be expressed very simply in the 
most popular language thus: Whereas this crystalline calcium carbide 
could be, without doubt, produced, it was admitted to be capable of beiog 
produced by the mere operation of what had been described as the thermal 
or calorific operation of the intense heat produced by an electric arc, and 
the only thing for which there was a plausible case to be made was this, 
that whereas it seemed to have been supposed at one time that if the arc 
passed through the materials out of which this crystalline calcium carbide 
was to be produced, it might—he did not think it went further than 
that; not that it necessarily did—it might interfere with the chemical 
operation, and the object, therefore, was to keep the materials from 
the electrolysis that might have been produced by the electricity passing 
through the materials, and only to expose them to the radial heat, so that 
while they would be exposed to what had been called the “ toasting "' 
process, the intense heat not actually passing through the materials, but 
the materials being exposed to it, this calcium carbide could be produced. 
Now, the appellants said that the discovery made that no electrolysis, or, 
at all events, no injurious electrolysis, would result if it passed through 
the materials themselves. That appeared to his lordship to be the only 
point of the whole argument which could be sustained with any degree of 
plausibility. If that was the true result of the evidence, it was not enough 
to sustain a patent to say that one had discovered something in a known 
process which did not injure the result. As to anticipation, that high 
authority, Prof. Dewar said, in terms that he could not deny, that Moissau, 
in his Paper, actually described the process which was here, and that his 
object was to obtain crystalline calcium carbide. After that evidence, to 
maintain that there was anything which could be the subject of a patent 
appeared to his lordship to be a little bold. The question as to the subject- 
matter appeared to be equally clear, because if the state of knowledge was 
looked at, and if the only thing that could be put forward was the finding out 
thatthe actually passing of the arc through the materials produced inju- 
rious electrolysis, it would be contrary to every principle of established law 
that that discovery alone should be made the subject matter of & patent. 
The principle had been established beyond doubt that, under such circum- 
stances, finding out that a thing which was known and practically used 
could be applied to another process was not subject matter for a patant. 
There was, indeed, a case in that House (‘‘Thompson r. American 
Braided Co.’’) in which the Lord Chancellor said he regretted that he had 
not been able to concur with the judgments delivered which was not quite 
reconcilable with the principles which that House had laid down. At 
any rate, whatever subject matter the noble and learned Lords found in 
that case, it was perfectly clear here that the patent could not be sup- 
ported as the invention of any new manufacture, nor could it be supported 
as a subject matter, giving every allowance to the patentee and allowing 
some part, indeed, of the specification to be ungrammatically construed. 
The word і” appeared unquestionably to refer to the furnace itself, or 
rather, to speak more strictly still, to the chamber of the furnace and not to 
the materials. But he was willing to agree with the learned judge that slovenly 
composition and ungrammatical use of words, if the rest of the patent 
described that which the patentee really meant was the materials and not 
the furnace, would not vitiate the patent. But the answer to it was that 
there was no such qualification or other meaning to be found if the 
whole of the patent was looked at. On the contrary, beyond all doubt, 
the patentee meant what he said, and therefore it was not a slip of 
language. He had read the judgments, all of which appeared to him to 
be extremely satisfactory. Mr. Justice Buckley had gone through the 
whole of the evidence in this case, and he concurred in every word that 
that learned judge had said. The Court of Appeal had only repeated in 
other words what Mr. Justice Buckley had said, but he thought that Lord 
Justice Stirling had put in the tersest and smallest form possible the 
whole essence of the case. It was, therefore, enough for him to say 
that he thought all the judgments of learned judges in the courts below 
were perfectly satisfactory, and covered the whole ground. He moved, 
therefore, that the appeal should be dismissed. 

Lord DAVEY and Lord ROBERTSON each delivered separate judg- 
ments, in which they concurred with the learned Lord Chancellor. 
- The appeal was accordingly dismissed with costs. 


In re the Nernst Electric Light Oo. (Ltd.). 


In the Chancery Division on Tuesday Mr. Justice Swinfen Eady heard 
& petition by the company for reduction of its capital. 

Mr. EVE, K.C., said the reduction was a very large one, but the prica 
originally obtained by the company for its patent rights seemed to be out 
of all proportion to their intrinsic value. The reduction involved a 
modification of the rights of the preference shareholders—in fact, to some 
extent, an extinction—upon terms that were acceded to by a large 
majority of the shareholders. There was no notice of any opposition, 
and there was not at any of the meetings any expression of dissent. The 
company was incorporated in 1899 for acquiring the Nernst electric lamp 
patents, and the original capital was £320,000, of which £140,000 was 
preferred and £180,000 ordinary shares. The company expended 
£270,000 in the acquisition of patent rights. Of that sum £180,000 was 
paid in ordinary, £25,000 in preference shares and £65,000 jn cash. The 
whole of the capital had been issued, but 520 of the preference shares had 
been forfeited for non-payment of calls and had not hen re-issued, 
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Resolutions had been passed that the estimated capital of the company 
be reduced to £90,000 in 90,000 ordinary shares of £1 each, and that the 
reduction be effected by cancelling 260 of the preference shares forfeited 
and never re-issued and by writing off capital to the extent of £227,740. 
When it was formed the company hoped that it had acquired an article 
of commercial use in the land, and they proceeded to establish a laboratory 
and to convert it into a factory. They expended on the warehouse and 
these technical matters £17,355, and the only assets they had to 
show were machinery and plant to the value of £250. The British 
royalties were of considerable value. The English company was now 
unable to manufacture the lamp at all. What they had to do was to 
go toa German company who had some secret process by which the 
lamp appeared to be made marketable. It was now a mere selling com- 
pany of the lamps which would be manufactured by the German com- 
pany. The British royalties were most valuable. That asset was 
acquired from Dr. Walter Nernst in August, 1899, and was apart from 
that for which the company paid £270,000. The chairman of the com- 
pany (Mr. Bernard Mervyn Drake), stated in his affidavit that arrange- 
ments had been made with the Berlin Co., who were owners of other rights 
in the Nernst patent not belonging tothe company. Until these arrange- 
ments were entered into with the Berlin Co. the petitioners made no 
profits and expended large sums on development account. During the 
first year under the arrangement with the Berlin Co. the profits of the 
company amounted to £3,926. 1s. 11d., but he zonsidered it more than 
doubtful whether this figure would be reached in the current financial 
year, and he was of opinion that although the lamp was making con- 
siderable headway, it could not in its present form supplant the ordinary 
incandesc2nt lamp. The process of producing the lamps was a difficult 
one, and in large parts of the company’s districts electricity was unknown 
and in some other К: the lamp had shown itself to be unsuitable оп 
account of its unreliable behaviour, especially with varying voltages, апі 
unless the lamp could be further improved he questioned whether the 
earning power of the company would exceed something between 
£4,000 and £5,000 a year. In round figures the investments, 
Office furniture and fittings, excess of book debts due over book debts 
owing and other sundry assets amounted to something like £24,000. The 
patents if valued in the light of real earnings and taking into considera- 
tion the fact that they would expire in 1913 could not be treated as worth 
more than £46,000 and the royalties on lamps sold in England to which 
under the agreement the company was entitled might be estimated as 
worth another £20,000, making a total of £90,000. 
His Lordship granted the petition. 


Edwards and Brown v. Anderson and Hammond. 


Mr. Justice Kekewich on Tuesday concluded the hearing of an action 
by plaintiffs to recover £93, balance of account for services rendered 
under an agreement. 

Mr. McCALL, K.C., paid plaintiffs were two experienced mechanics 
who had discovered an improved method of making conduits for electrical 
wires and cables. In order to exploit and work their patent and, if 
possible, form & company to work the invention, plaintiffs were introduced 
to defendant Hammond. Hammond suggested plaintiffs should leave the 
matter in his hands. Plaintiffs were subsequently introduced by Ham- 
mond to defendant Anderaon, who, however, did nothing, and subse- 
quently became bankrupt. 

Mr. HAMMOND said some years ago when he was secretary of a firm 
of electrical engineers he knew the plaintiff Edwards, who put his scheme 
before him, and witness told him he was too busy to take the matter up, 
but he introduced Anderson. 

Mr. ANDERSON said he became bankrupt in September last. Bayond 
the introduction of plaintiffs to witness, Mr. Hammond took little part in 
the matter. 

His LORDSHIP held that plaintiffs had not proved their case suffi- 
ciently. As to the evidence of Hammond, he did not believe him. If, 
therefore, plaintiffs’ evidence had been sufficient he would have given 
judgment in their favour. The plaintiffs had been victims. He gave 


judgment for defendants. 


Sir Hiram Maxim Blectrical & Engineering Oo. (Ltd.). 


Mr. Justice Warrington on Tuesday had before him a creditor's petition 
for the winding-up of this company. 

Mr. HY. TERRELL, K. C., for petitioner, said the company was incor- 
porated in 1899, and its present capital was £190,000. It had entered 
into a contract to erect at Southport certain parts of a captive flying 
machine, and the petitioner did part of the work at a contract price of 
£1,576. He received a cheque for £100 and five bills amounting to 
£964, leaving a balance of £571. The first bill for £200 was dishonoured 
on presentation. The company had issued £20,000 debentures, and 
appointed Mr. Hardy, the managing director, as receiver on behalf of 
the debenture holders, and it had since gone into voluntary liquidation, 
Mr. Hardy being appointed liquidator. On behalf of the petitioner, 
an affidavit was put in stating that the object of the voluntary 
winding-up was to delay and embarrass unsecured creditors, and also 
that shares in the Sir Hiram Maxim Lancashire Co. (Ltd.), which were 
assets of the company, had been paid to certain creditors within three 
months of the winding-up in satisfaction of debts in order to give them a 
preference. Mr. Hardy, in another aftidavit, replied that if this was done it 
was done in the interest of the :ompany, that if the company were recen 
structed there would be more than enough to pay all debts in full, and 
that a reconstruction scheme had been submitted to and approved by a 
large majority of the debenture and shareholders and creditors. | 

Mr. EVE, K.C., M. P., submitted that there was no case for superseding 


the voluntary winding-up, which would not prejudice creditors. The 
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only honest and prudent course to pursue was to stay all possible prefer- 
ence or priority which could be gained by persons recovering judgment 
by going into liquidation. There was no evidence to support the sugges- 
tion of fraudulent preference, and the transactions in question might pos- 
sibly have taken place to avoid forfeitures under contracts which were 
running. 

His LORDSHIP did not hold, on the evidence, that there had been 
fraudulent preference, but Mr. Hardy's statements in reply to the peti- 
tioner's affidavit were most unsatisfactory. It was a case in which the 
powers of the court as to inquiry ought to be exercised, and he thought 
voluntary liquidation ought to be superseded by a compulsory order. 


Glasgow and Paisley Tramways Award. 


Lord Balfour of Burleigh has issued his award in the arbitration between 
Glasgow Corporation and the Paisley & District Tramways Co. as to the 
amount payable in connection with the running of tramcars between 
Hawkhead-road and Paisley Cross. His Lordship finds that 

1, The Tramway Company is to receive £250 from Glasgow Corporation 
on Dec. 1, 1904, for constructing the siding. 

2. The Corporation is to pay the company whole fare received from 
local passengers, and 4d. for each through ” passenger. 

3. The Corporation is to receive from the company 34d. per car-mile 
for working expenses. 

4, Extra expense of checking tickets, &c., is to be borne equally. 

5. Award is to last till Dec. 31, 1914. 

6. Expenses incidental to the arbitration are to be borne equally, and 
as to other expenses each party to pay its own. 

To the 34d. which will be allowed Glasgow Corporation for working 
expenses, there will have to be added the cost of electric current, which 
is supplied by Paisley Town Council. 


Jones v. Manchester Corporation. 


At Manchester Assizes last week, before Mr. Justice Walton and a 
special jury, plaintiff, a commercial traveller, sought to recover damages 
for injuries received on Aug. 15, while an outside passenger on an electric 
tramear. It appeared that, owing to the car having overshot a loop, the 
driver attempted to back it without reversing the trolley-pole. This 
caught on one of the span wires and was snapped off, falling on plaintiff's 
head and injuring him seriously. The facts were not disputed, the only 
question being as to the amount of damages. The jury returned for 
plaintiff for £790, inclusive of £40 for medical attendance, and for costs. 

Stay of execution, on the ground of excessive damages, was granted on 
condition that £450 was paid to plaintiff forthwith with costs, and also 
nterest on the balance. 


Bdwards v. Manchester Corporation. 


At Manchester Assizes last week, beforo Mr. Justice Phillimore and a 
common jury, plaintiff claimed damages for injuries caused by an acci- 
dent which happened to her whilst travelling in an electric car in April 
last, resulting in serious personal injury. Plaintiff was an inside pas- 
senger on а car proceeding towards Ardwick, and, as was her usual prac- 
tice, intended to get down at a certain point. She told the guard this, 
she alleged, when she paid her fare, but when the car reached the place 
at which she desired to alight the guard was taking fares from outside 
passengers. The car, nevertheless, stopped, and plaintiff got down to the 
bottom step, with one foot on the roadway, when the car made a sudden 
movement forward, and she fell. In a few days internal pain developed, 
&nd her medical attendant found that she was suffering from hernia, 
which, as she was about 65 years of age, was likely to be chronic. 

For the Corporation negligence was denied, and it was pleaded that 
plaintiff had been guilty of contributory negligence in leaving the car 
таз in motion. The guard denied that he gave the signal for the car 

start. 

The jury found for the plaintiff, damages £200, and judgment was 
entered for this amount and costs. 


Bolton v. Sheffield Corporation. 


At Sheffield County Court last week, before Judge Mansel. Jones, plain. 
tiff, a market salesman, sought to recover compensation from defendants 
for damage alleged to have been sustained by him in consequence of an 
emission of fine dust from the chimney of their electric power station in 
Sheaf-street, in such quantities as to be a nuisance and so as to damage 
plaintiff’s goods. Defendants contended that every appliance known to 
science was used to prevent the emission of grit, and that it would be 
impossible that there could be any great emission. It was also pointed 
out that there were 25 other tall chimneys in the immediate locality, and 
that the dirt deposited by them must necessarily go into the market, 
where plaintiff's business was. A mass of evidence was presented on 
both sides, and the hearing occupied two days. 

For the defence, Mr. A. B. MOUNTAIN, borough electrical engineer at 
Huddersfield, said he had inspected the Sheffield works, particularly the 
boilers, flues, chimneys and induced draught arrangements, and every 
precaution known to science had been taken to prevent grit escaping. 
The arrangements were of the most modern kind. He did not think it 
possible to adopt any better system to obviate trouble from dust. "There 
were other chimneys in the neighbourhood, and the grit from the elec- 
tricity works chimneys must be clean because of the intense heat of the 
furnaces. Of course it would soil the hands if rubbed between them, but 
it was hard grit, which would not stick and could be blown away from 
anything. The grit from an ordinary house fire was different. The grit 
produced by plaintiff was the class of grit that came from an ordinary 


factory chimney. The grit from annealing furnaces would be very hard. 


Mr. 8. E. FEDDEN, manager of the Sheffield Corporation electrio light 
department, produced a plan showing an area within a radius of 260 yds. 
of plaintiff's stall, and showing 25 factory chimneys, some of them being 
connected with annealing furnaces. Shortly after witness entered the 
service of the Corporation serious complaints were made as to the grit 
from the power station. Steps were therefore taken by the adoption of 
mechanical contrivances to get rid of the nuisance, and the character of 
the coal was also changed. The nuisance has thereby practically ceased, 
though it could never absolutely cease. It was impossible there should 
be showers of dust. | 

Cross- examined: Is it induced draught that causes the mischief ? — 
No. It was the draught that took the grit up the chimney. There must 
be draught. They required induced draught because of the particular 
type of boiler they used, and because the chimney was not high. | 

Is not the excessive speed of the fans the cause of the grit ?—There is 
no excessive speed of the fans. Only the minimum of grit came from 
the chimneys of the station at present, and this was certainly not by 
itself sufficient to cause the nuisance that had been described. 

Evidence was also given by Mr. A. Cuthill, station superintendent, and 
Mr. S. A. Graham, manager of the marine department of John Brown 
& Co. The latter stated, that the mechanical arrangements with which 
the plants in the power station were fitted would make it physically impos- 
sible that there should be a shower of grit from the chimneys. . 

His Honour, in his judgment, said the argument on behalf of plaintiff 
was entirely based upon the assumption that the grit which the plaintiff 
complained of came from defendants’ chimneys. That was an assump- 
tion which had not been borne out by a single witness. Instead of 
entering а non-suit, as he was at first inclined to do, he found that de- 
fendants had made out their case completely to his satisfaction, and there 
would be judgment for defendants, but without costs. 


Boor v. Salford Corporation. 


At Manchester Assizes last week, before Mr. Justice Walton and a 
special jury, plaintiff sued to recover damages from defendants for personal 
injuries arising from an alleged electric shock sustained while travelling 
upon one of the defendants’ cars. It appeared that on Feb. 2 plaintiff 
stood upon the platform whilst other passengers were getting in and 
out. He held the canopy pole with his left hand, and whilst in that 
position the conductor pressed the button to ring the bell for the 
motorman to go on. At the same time he turned to plaintiff and 
said something, which plaintiff understood was an intimation for 
him to take a seat. Before plaintiff withdrew his hand from the 
pole the car started and plaintiff received a violent electric shock. The 
shock, it was suggested, had producad rupture of a ligament of the 
leg. His out-of-pocket expenses and loss of business were put down at 
£965. The defence was that the injuries were not due to electric shock, 
but to plaintiff's knocking his knee against the step or rail in getting on 
the car. Plaintiff denied having said to the conductor, *' Assist me, guard, 
my knee has given way," and was positive that he did not stumble and 
knock his knee. The shock came while he grasped the canopy pole, and 
was instantaneous. Several passengers were called who said they heard 
plaintiff say that he had received an electric shock. 

The medical evidence was to the effect that rupture of the ligament in 
question was exceedingly rare. It was caused generally by a spasmodic 
contraction of the muscles in front of the thigh. Such contraction might 
be produced in many ways, but such cause of the шушу er less probable 
than an electric shock. There was no indication t the injury had 
been caused by external violence. 

Mr. G. E. FLETCHER, consulting engineer, after an examination of the 
car, expressed his opinion that such a shock as plaintiff was said to have 
received was quite possible. Leakages of current occurred not infrequently 
in cars of that type. If there were defective insulation or defects in 
wiring, a person might receive such a shock. A safer protection than 
the present insulation on the car would be an armoured steel tape 
surrounding the rubber and connected to earth. Such an armature was 
used in electric lighting and in mains, but rarely, if ever, on tramcars. 
The cause of the shock was defective insulation, 

Mr. THOMAS L. MILLER, consulting engineer, gave similar evidence, 
It was possible to test and find nothing wrong and yet momentarily there 
might be a shock. | 

For the defence it was submitted that it was impossible for plaintiff to 
have received a shock, but that if plaintiff did receive a shock it was an 
accident for which defendants were not liable, as there had been no 
negligence. Defendants also contended that plaintiff was injured in 
slipping while trying to reach the platform. . 

Mr. C. R. BELLAMY, manager of Liverpool Tramways, said the 
suggestion of steel tape insulation for tramcars was new to him, and he 
thought it had its disadvantages. It it failed, the whole surface of the 
cable would be alive from end to end, and that would be a serious addition 
to the risks run. Any leakage in а car would be at once felt by many 
passengers. A casual or accidental leakage was not a thing it was thought 
necessary specially to provide against. He did not think it possible for 
plaintiff to have received a shock under the conditions described. 

A WITNESS called to describe the method of testing the cars said that 
the car had worked perfectly, and no defect had been detected. The 
insulation had not been interfered with since the accident, and it had 
been running ever since. 

Mr. C. Hopkinson and Mr. J. Swinburne gave evidence to the effect 
that plaintiff could not have received & shock, because while he was on 
the car and the car was earthed there could not be any difference in the 
pressure brought to bear on him, and the electric current would go direct 
to earth, as the rod and platform were directly connected with earth 
by metal. 

The jury returned a verdict for defendants. 
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G. М. of Scotland Railway Co. v. Aberdeen Corporation. 


At the Court of Session, Edinburgh, on Friday last. Lord Pearson was 
applied to on behalf of the Great North of Scotland Railway Co. to inter- 
dict Aberdeen Corporation from making or maintaining in Union-street 
and Bridge-street, Aberdeen, a tramway passing junction at less than 
9ft. Gin. from the outside of the foot pavement belonging to the company, 
or from making any alterations so as to diminish the width of the 
pavement. 

After arguments his Lordship refused interim interdict, and said he 
was very doubtful whether the note for trial of the action should have 
been passed. 


Tramways Purchase. 

In the matter of an arbitration between the Manchester Carriage & 
Tramways Co. (claimants) and the Swinton and Pendlebury Urban Dis- 
trict Council (the purchasing authority), a case came before the Court of 
Appeal (the Master of the Rolls and Lords Justices Stirling and Mathew) 
on the appeal of the purchasing authority from a judgment of Mr. Justice 
Cbannell. On May 28, 1903, the late Sir Fredk. Bramwell stated a special 
case as to whether the district council were to purchase any of the com- 
pany’s depots outside the district of the Council. Sec. 43 of the Tram- 
ways Act, under which the purchase was to be made, provides that where 
the promoters of a tramway in a district are not the local authority, the 
local authority may (within certain specified times), by notice in writing, 
require such promoters to sell, and thereupon such promoters shall sell 
to them their undertaking or so much of the same as is within such 
district upon terms of paying the then value of the tramway and all lands, 
buildings, works, material and plant of the promoters suitable to the need 
by them for the purposes of their undertaking within such district. The 
question which arose upon the appeal was whether the words within 
such district" qualified the word ** undertaking " so that a depot outside 
the Council's district but suitable to and used for the purposes of such 
part of the undertaking as was within such district was to be taken and 
paid for by the Council. The Council contended that the words qualified 
"]ands, buildings, work, material and plant," and that therefore the 
depot, being outside their district, could not pass. It seemed that there 
were two depots both outside the Council's district, but at the depot at 
Church-street the cars and horses of the line were kept. The special case 
found as a fact that the Church-street depot in dispute was suitable to 
and used with” the undertaking, and Mr. Justice Channell upheld the 
special case. Hence the present appeal. 

At the conclusion of the arguments judgment was reserved. 


Employers' Liability. 

At Brompton County Court on Monday, before Mr. Clement Lloyd and 
& jury, Albert Fisher, fitter's labourer, brought &n action under the 
Employers' Liability Act against the Underground Electric Railway Co. 
of London, claiming damages in respect of personal injuries, said to have 
been sustained owing to negligence of defendants or their servants, 

Plaintiff's counsel said that in May last his client was in the defendants’ 
employ at Lot's-road works, assisting in raising a heavy iron pipe on to a 
large staging. When the pipe was raised a little higher than the platform, 
the man in charge of the job called the plaintiff from the ground on to 
the platform. Suddenly the rope or sling by which the pipe was raised 
gave way. The pipe fell with a crash on the staging, which at once 
collapsed, and the men, including plaintiff, fell some 30ft. or 40ft. to the 
ground, plaintiff sustaining a compound fracture of the leg and other 
injuries. He contended that the staging was deficient for the work, and 
the sling was defective. The defence was that the plaintiff “ exercised 
his option " by receiving half wages under the Workmen's Compensation 
Act, and so was debarred from claiming a lump sum under the Employers' 
Liability Act. 

For the defence, a CLERK in the employ of the Employers’ Liability 
Insurance Со. stat d that plaintiff's father, after being referred to them 
by defendants, distinctly stated that plaintiff was willing to rcceive com- 
pensation under the Workmen's Compensation Act. 

An INSPECTOR of the Insurance Company stated that when he paid 
the first week's compensation to plaintiff in the hospital he read over the 
document relating to the method of paym2nt to the plaintiff and his 
father before they signed it. 

Further evidence having been given, the jury found for plaintiff for 
£81. 16s. Judgment accordingly, with costs. 


The Income Tax in New Zealand. 


In the New Zealand Court of Appeal judgment was recently given in 
an appeal of the Eastern Extension, Australasia and China Telegraph 
Co. (appellants) and the Commissioner of Taxes (respondent). The appeal 
was from a decision of Mr. Justice Cooper. The commissioner claimed 
that the gross income received by the company within the colony and 
derived by the company from their business in the colony was £24,137, 
that deductions due to the company were £6,320, that the taxable balance 
was £17,817, and he, therefore, claimed £890. 17s. The company, on 
the other hand, claimed that the gross income as defined above was not 
£24,137 but £10,080, contending that the income derived by the com- 
pany on its lines beyond the La Perouse station (New South Wales) was 
not taxable as being profits derived from the company’s business within 
the colony. This was the chief point involved. Another point was as to 
what income tax was due in respect of the profits between Wakapuaka 
(Nelson) and La Perquse. 

The CHIEF JUSTICE now held that the appellant company was 
entitled to succeed so far as a tax charged on the inco e derived by the 
company beyond La Perouse was concerned. The са m hould. however, 
be remitted to the lower Court to ascertain the in, 3e 8 tax due on the 

Wakapuaka and La Perouse profits. Ome +A 


Mr. Justice EDWARDS held that only the Wakapuaka-La Perouse 
profits were taxable, and that the case should be remitted to the lower 
Court to assess that amount, the commissioner to have judgment for the 
amount so ascertained. The agreements in evidence before the Court of. 
Appeal were not before the lower Court, and the case had an entirely 
new aspect. Mr. Justice Cooper had authorised him to state that if it 
had ‘been 1 to him, and had been argued upon the grounds 
upon which his (Mr. Justice Edwards') opinion was based, his judgment 
would have been different, and he agreed that the appeal should be allowed. 

Justices Denniston and Chapman concurred with the finding of the 
other members, and judgment was accordingly given, allowing the appeal 
with costs, the Court below to fix the amount of the costs and to fix the 
costs E the Appeal Court in the amount in which the appellant company 
succeeds. 

An application on behalf of the commissioner for leave to appeal to the 
Privy Council was held over pending the fixing of the amounts by the 
lower Court. 


ELECTRIC LIGHTING, POWER AND TRACTION 
NOTICES. 


With this issue we conclude the particulars of Parliamentary 
Notices relating to electricity supply for lighting and power, electric 
traction schemes, light railways, &c. 


Electric Lighting Provisional Orders. 


Woolwich Borough Council (to repeal and amend existing orders and for 
conferring incidental powers), Burelem (for Tunstall), Dover (for Houg- 
ham, Poulton, River, Alkbam, E well, Whitfield, W. and E. Langton, St. Mar- 
garet’s-at-Cliffe, West Cliffe and Guston), and Gravesend Corporations 
(extension to Northfleet); Portland (Dorset), Whitwood, and Whitworth Dis- 
trict Councils ; Bournemouth & Poole Electricity Supply Co. (for Wimborne 
and district); Brentford Electric Supply Co. (for Brentford) ; Christy 
Bros. & Middleton (for Brockenhurst and Milton); County of Durham 
Electrical Power Distribution Co. (for Durham rural district and part of 
Chester-le-Street rural district) ; County of London Electric Supply Co. 
(fur Croydon rural district) ; Dorchester & District Electric Supply Co. 
(for Dcrchester) ; Empire Electric Light & Power Co. (for Wanstead) ; 
Mr. Fourd Ely (for Tewkesbury) ; Farnham & District Electric Supply 
Co. (for Farnham) ; Foote & Milne (for Lichfield, Lytham, and Macclesfield) ; 
Marlborough Electric Supply Co. (for Marlborough) ; North Metropolitan 
Electrical Power Distribution Co. (for Barnet, and Ware) ; Mr. Wm. Norton 
(for Ludlow); St. Albans & District Electric Supply Co. (for St. Albans 
rural district). 

Electric Light and Power Bills, 


City of London Electric Lighting Co. wish to extend area of supply so 
as to include portions of counties of London and Keut, to supply electrical 
energy in bulk, to enter into agreements with local authorities and com- 
paniea, to accept transfers of undertakings, &c. 

Woolwich Borough Council seek power to enable them to enter into 
agreements with local authorities of adjoining districts for supply by or 
to the Council to or by such local authorities of electrical energy in bulk 
or otherwise, to make especial provision where consumer h:s separate 
supply, &c. 

In the General Powers Bill of the London County Council power is 
sought to enable Metropolitan borough councils who are electricity under- 
takers "to provide, sell, let for hire, fix, set up, alter, repair and remove 
wires, lamps, motora, meters and all manner of electrical machinery and 
apparatus, and to expend money upon the wiring and fitting and supplying 
with wires, fittings, &c., the premises of any of their consumers or prospec- 
tive consumers of electric energy," to enter into agreements, &c., with 
respect thereto, and to empower the councils to borrow in the same manner 
and subject to the same conditions as if such expenditure were for the 
purposes of the Electric Lighting Acta, 1882 and 1888, &c. 

Heckmondwike Urban District Council, to confirm agreement with 
British Electric Traction Co. as to supply of electrical energy for tramways, 
to purchase electricity in bulk, to supply electrical energy bayond adininis- 
trative district and to provide, let on hire, fix, repair, &c., lamps, motora, 
fittings, &c., for lighting and motive power, to make bye-laws as to fittings, 
t» enable Council to refuse supply in certain cases, to alter date for filing 
accounts, с. 

Southend-on-Ses Corporation, seek further powera as to elactric lighting, 
to supply electricity outside borough, to provide, sell and let on hire 
motore, lamps, fittinga, &c., to repair same on consumers' premises, to 
exempt fittings, &0,, so let on hire from distress or execution, to make 
special provision where consumer has separate source of supply, to dis- 
continue supply when payments are in arrear, to alter date of filing 
accounts, &c. б | 

Morley Corporation, to make further provision in regard to their electric 
lighting undertaking and to enable them to lay mains in streets not 
dedicated t» public use, to make provision in cases where consumers have 
ge parat source of supply, to provide for consumers giving notice before 
removing, &c. 

In the Bolton bill power is sought to enable the Corporation to refuse 
supply of electrical energy to persons whose payments are in arrear and 
who Lave separate sources of supply, to accept transfers from local 
authorities or companies of powers in regard to the supply of electrical 
energy in and any works in any district adjoining or near to the borough ; 


‘also to authorise application by Corporation for the purposes of higher 


education under the Education Act, 1902, of any moneys borrowed or 
authorised to be borrowed for the purposes of the Technica] Instruction Act, 
Hessle Gas Co. seek authority to supply electricity, &c. 
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Shepton Mallet Gas Co. seek powers to purchase, generate, produce and 
supply electricity, &c. 

Rathmines and Rathgar District Council wish to obtain powers to 
acquire land compul»^rily for electricity supply, to supply and let on hire 
electric fittings, &c., and to exempt same from distress, to cancel agre3- 
ment with the National Electric Construction Co., &c. 


Traction Dills. 

Wigan Corporation: To construct tramways in Wigan, Upholland, 
Orrel and Aspull, to authorise transfer to Corporation of tramways (or 
powers to construct tramways), &c., authorised by the South I ancashire 
Tramways Acts, 1900 and 1903 ; to modify or exclude provisions of sec. 45 
of Tramways Act, 1870 ; to authorise supply of electricity beyond borough; 
to take transfers of any undertakings, works, &c., in regard to any area 
outeide borough ; to empower any local authority or company authorised 
to supply electricity outeide borough to transfer the whole or any part of 
their undertaking, worke, &c., to Corporation, &c. 

In Blackpool Improvement Pill power is sought to levy a contribution 
from L. & Y. and J.. X N. W. Railway Co.s and Blackpool, St. Ances & 
Lytham Tramways Co. towards the Lytham-roid improvement, and also 
to empower Corporation to construct certain short lengths of tram says, &c. 

Hastings Tramways C^. seek power to construct tramways, &c., in 
Hastings, in Bexhill, to extend time, to abandon portions of authorised 
lines, to remove restrictions imposed by 1902 Act, &c. 

Swaneea Corporation wish to acquire tramway undertaking of the S xan- 
se. Improvements & Tramways Co. (Ltd.), &c. 

Tyneside Tramways & Tramroad Co. to issue preference capital, to pre- 
vent trespass on company's tramroads, &c. 

Coventry Electric Tramways Co. to extend time, &c. 

Oldham and Saddleworth District Tramways Co. to construct new tram- 
roads in Mossley and Springhead, to exclude s*ct. 45 of Tramways Act, 
1870, power to Stalybridge, Hyde, Mossley and Dukinfield Tramways & 
Electricity Board, to construct proposed tramrvad, &c. 

Buenos Ayres Grand National Tramways Co. are promoting a bill for 
amalgamating the undertaking of the company and that of the Buenos 
Ayres New Tramways Co., &c. 

Power is sought to incorporate the Cork Junction Railway Co , to con- 
struct electric railways at Cork, to enter into agreements with the Cork 
Electric Tramwaya & Lighting Co. for the supply of electricity and to 
enter into werking agreements with the Great Western, the London & 
North-Western, the Great Southern & Western and the Cork, Bandon & 
South Coast and other railway companies. 

Mexborough & Swinton Tramways Co. wish to extend time for con- 
struction of tramways authorised by their 1902 Act, &c. 

Portsmouth Street Tramways Co. to construct additional tramways in 
Gosport and Alverstoke, to extend time for completion of authorised lines, 
to acquire land compulsorily, &c., to vary terms of Tramways Act, 1870, 
as to purchase of tramways by local authorities ; to enter into agreements 
to purchage undertaking of Lee-on-the-Solent Rajlway Co., &c. 

London Southern Tramways Co. seek powers to work their tramways 
by mechanical powers, to construct generating a£ations, to acquire lauda 
compulsorily in Lambeth, to postpone period of purchase by London 
County Council, to enter into agreements with electricity undertakings for 
supply of electrical energy, &c. | 

Dublin United Tramways Со, (1696) wish to obta'n authority to take 
transfer of undertakings of the Dublin United Tramways and Dublin 
Southern District Tramways Cos. 


Tramway Provisional Orders. 
Colchester (additional lines), Keighley, Leeds (additional tramways, &c.), 
Pudsey and Southampton Corporations and Gorton Urban D .strict 
Council. A company is also applying for an order for Aberavon. 


Miscellaneous Bills. 

Application is being made for leave to briog in a biil to incorporate a 
board of commissioners for Thames harbour, to acquire lands, construcb 
works, &c., and to use overflow watera for generating electricity and to 
erect electricity works, to sell, supply, distribute and otherwise deal with 
said plant or electrical energy generated, &c. 

Metropolitan Pneumatic Despatch Co. seeks authority to establish a 
system of pneumatic transport, &c., in the county of London, to construct 
id ing station and eubway, to acquire lands compulsorily at Hammer- 
emitb, &e. 

In the bill of the Bristol Corporation additional powera are sought for 


sub-stations under the streets, &c., and to limit the time within which 


claims must be de'ivered for compensation for damage arising from the 
exercise by the Corporation of its powers under the Public Health Acts. 
Bromley Corporation are teeking powers to run motor omnibuses. 


Light Railway Orders. 

Application is intended to be made by Mesers. A. R. Holland, W. S. В. 
McLaren, С. L. Addenbrooke and Н. Riiffer, for an order to incorporate a 
company to construct and work light electric railways in Newark district. 

Messrs. R. E. C. Shann, W. F. Tempest, F. Hopper and others, аге 
applying for an order to construct light railways in the West hiding of 
Yorkshire and the County of Lincoln. 

Middlerex County Council are applying for an order to extend until 
Dec., 1907, the period limited for compulsory purchase of lands and com- 
pletion of light railways authorised in Friern Barnet, Southgate, Willesden, 
Wood Green, &c. 

Mr. Р. C. Hemingway is applying for authority under the Light Railways 
Act to incorporate a company to construct the Tarporley and Mouldsworth 
Light Railway. 

The Western Counties Light Railways Co. are applying for an order to 
construct the Bideford, Clovelly and Hartland Light Railways. 

Bath Electric Tramways (Ltd.) are applying for an order to construct 
additional lengths of light railway, to extend borrowing powera, &c. 


Portmadoc, Beddgelert and South Snowdon Railway Co. are applying for 
an order to authorise the reconstruction, working and maintenance as light 
railway of the Croesor Railway, &c. 

Lindeay Light Railway Synd. are applying for an order to construct the 
Blyton and Frodingham Light Railway. 

The Tanat Valley Light Railway Co. are applying for an order to vary 
and extend the Tanat Valley Light Railway Orders, 1898 and 1901, &c. 

Cheshire Light Railways (Ltd.) are applying for an order to incorporate 
а company to construct light railways in Knutsford and Warrington. 

Au application for extending their light railways has been made by 
Maidstone Corporation. 

The Mansfield and District Light Railway Co. are applying for an order 
to authorise extensions, &c. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILUED. 


Walthamstow District Council require an electrical engineer and 
tramways manager to take charge of their electric lighting and light 
railway undertakings, salary £400 per annum; also a traffic superin- 
dent, salary £200 per annum. Applications to clerk and solicitor 
(Mr. C. Siduey Watson) by noon Dec. 10. See also advertisement. 

A working electrical foreman is required, with practical experience 
in construction and working of three-wire lighting and power, test- 
ing and repair of motors, ke. Particulars from the principal (Mr. 
J. H. Reynolds), Municipal School of Technology, Sackville-street, 
Manchester. See advertisement. 


An experienced engineer is wanted, as first assistant to the cable 
engineer in charge, to assist in laying submarine cables in the Far 
East and elsewhere. See advertisement. 

An experienced assistant electrician is required for submarine 
cable work. See advertisement. 

A first-class draughtsman on h.-t. and l.t. switchboards and 
switchgear is required by the Brush Electrical Engineering Co., 
Loughborough. See advertisement. 


A demonstrator in mechanical engineering is required for West 
Ham Municipal Technical Institute. Salary £150 per annum. 
Applications to the principal before noon Dec.5. See advertisement. 


Ferranti Limited, Hollinwood, Lanes., want a draughtsman for 
transformer design. See advertisement. 


A draughtsman is required for the electrical department of the 
Admiralty; must have had training in mechanical engineering 
works, supplemented by experience of design of electrical machinery, 
switch gear, &c. Applications by Dec. 5 to Mr. C. H. Wordingham, 
Admiralty, London, S. W. 

A senior operator and a switchboard electrician are wanted for 
Glasgow Corporation telephone department. Applications to general 
manager (Mr. John Macfee), 65, Renfield-st., Glasgow, by Dec. 5. 


Out of the applicants for the position of borough electrical engi- 
neer at Poplar (London) the following three gentlemen were chosen 
by the Electricity committee, and from these the final selection was 
to be made—viz., Mr. J. H. Bowden, of Blackheath; Mr. W. A. 
Fraser, of Nelson; and Mr. D. M. McLeod, chief assistant at Poplar. 
The final voting at the Council meeting was: for Mr. Bowden, 24, 
for Mr. McLeod, 18. Mr. Bowden was for some years with the 
Brompton and Kensington Co., and subsequently served with the 
Blackheath and Greenwich Co. 


Mr. R. B. Leach, of Aston Manor, has been appointed chief 
assistant electrical engineer at Farnworth, R. S. O. 

Mr. H. A. Fleet has been appointed superintendent to the York- 
shire Electric Power Co, and has consequently resigned a corre- 
sponding position at the power station of the Mersey Railway Co. 


Awards.— Messrs. Pirelli & Co., Milan, obtained а grand prize in 
the group for indiarubber goods in general and two gold medals for 
insulated wires &nd cables at the St. Louis Exhibition. Special 
medals were also awarded to the firm's factory superintendents 
(Mr. E. Caleagni and Mr. Е. Piazza) and to the secretary (Mr. С. 
Fratino’, and a gold medal to the chief electrician (Ing. E. Iona) 
for a Paper read before the International Electrical Congress on 
‘Insulating Materials in High-tension Cables." 

The Land-und Seekabelwerke, A. G., of Cöln-Nippes, Germany, 
have been awarded a gold medal at the St. Louis Exhibition for 
their exhibit of electric cables, &c. 


Belfast.—British Electric Traction Co. recently inquired as to the 
terms and conditions upon which the Corporation would supply 
electric current to the Cavehill and Whitewell tramway lines. The 
city electrical engineer (Mr. Victor A. H. McCowen) has been 
entrusted with the negotiations. e 


Belfast Tramway Arbitration.— The arbitrator (Mr. L. L. 
Macassey, M. Inst. C. E.), has 5 for the arbitration proceed - 
ings in connection with the transference of the tramways to the 


Corporation to take place in London in January. 
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Boston.—An inquiry was held on Tuesday into the application 
of the Corporation for permission to borrow £20,000 for electricit 
supply. The town clerk (Mr. К. W. Staniland) said the Council 
proposed to charge 8d. per unit for current for public lighting. 


Oab-Rank Telephones.— Chelsea (London) Council have con- 
sented to the provision of a telephone in the Pont-street cabmen's 
shelter to facilitate the“ hailing " of cabs. 


Camberwell.—At the Borough Council meeting on Wednesday 
& communication was read from London County Council in regard 
to the accounts of the County of London Electric Supply Co., in 
which it is suggested that sec. 8 of the company's order might be 
construed as enabling the Board of Trade to direct the auditor to 
take into account the circumstances of the company, to allocate 
the capital expended between areas of the various local authorities 
in which the company is operating and to prescribe that any party 
interested should be allowed to appear and be heard before the 
auditor. The Highways committee of the L. C. C. suggest that 
the Borough Council might consider the question of applying to the 
Board for making regulations to meet this point. The committee 
feel that London County Council could not with advantage make 
representations to the Board on the question of the refusal to grant 
a competing order in Camberwell. It was resolved that the sug- 
gestion of the London County Council be agreed to, and that the 
Board of Trade be approached as suggested. 


Cambridge.—The Cambridge Electric Tramway Synd. has not, 
we understand, been able to come to terms with the local Tramways 
Co. for the acquisition of their lines. It has therefore been decided 
to defer till next year the promotion of the bill for the acquisition of 
the lines and their conversion to electric traction. 

Canada.— The Rat Portage (Ont.) Municipality have been supply- 
ing electric current for lighting and transmission of power since 
1892, and the tota] connections at Nov. 1, 1904, were equivalent to 
10,000 8 c.p. lamps, including 55 н.р. for motors. The municipality 
also owns the telephone service of the district, which, at Nov. 1, 
could boast of 150 subscribers out of a total population of about 
6,000. The water power of this district comprises the Lake of the 
Woods, a water shed area of 1,000 sq. miles, with an 18ft. fall, and 
an estimated available horse-power of 40,000. The Municipality 
has put in electric plant for working the machinery of the Keewatin 
Lumber & Mfg. Co., and the Lake of the Woods Milling Co. are also 
operating electrical machinery, for which power is derived from the 
same source. 


Ohili—Since the big fire at Pisagua in April, 1908, when the 
town, built entirely of wood, was consumed in & few hours, fire 
insurance premiums have been considerably increased. One of the 
means taken by the local authorities to bring down this premium is 
the adoption of electric lighting, and the municipality have invited 
tenders for this work. 

At the Jesus Maria Gold Mine, near Copiapo, a syndicate has a 
venture in hand to cut all the principal lodes by a long tunnel. 
Electric drills are being employed, driven by oil engines of German 
manufacture. 

Dover.—The Corporation have decided to take over the powers 
of the River Light Railways Synd. and to extend their tramway 
system to River at an estimated cost of £21,000. 


Dundalk Tramways.—The Judicial committee of the Irish 
the Privy Council heard last week an unopposed application for exten- 
sion of time for completing tramways authorised by the Dudalk. 
Electric Tramways Order, 1897. An extension of two years was 
granted. 


Bast Нат. Ап inquiry was held here last week into the appli- 
eation of the Council to borrow 410, 320 for electric lighting 
extensions. 


Edinburgh.—The Electric Lighting committee recommend the 
Corporation to apply for sanction to a further loan of £90,000 for 
extensions of the electricity undertaking. 

Edmonton.— At a special meeting of the Council last week the 
offers of the North Metropolitan Electric Power Supply Co., the 
National Electric Construction Co., the Industrial Engineering Co., 
and Messrs. Foote & Milne were again discussed. Mr. Hawes (of 
Messrs. R. Hammond & Son, consulting engineers to the Council) 
attended and explained an exhaustive report by the firm on the 
subject. Ultimately the meeting was adjourned. 

Electricity and Gas Effect on Street Trees.— According to City 
Forester Shonnard, of Yonkers, N.Y., escaping coal gas does a great 
deal of injury to street trees, especially in a hard winter, and to this 
cause is ascribed the sudden death of vigorous trees in some of the 
streets. In order to inform himself of the earliest symptoms of gas 
poisoning, Mr. Shonnard two years ago subjected the roots of a 
small tree in private grounds to a strong flow of gas in the soil 
within the root area. This caused the death of the tree within 24 
hours. The electric current, on the other hand, in the voltages 


used by telegraph, telephone and electric tramway companies, does. 


no injury to the trees, according to Mr. Shonnard, but with the 
heavier currents used in electric lighting and transmission of power 
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it is found that a leaking wire will cause a local injury by burning, 
but that no appreciable effect on the general health of the tree results. 


Exeter.—The Electric Lighting committee have instructed the 
city electrical engineer (Mr. H. D. Munro) to report on the best 
method of lighting the streets through which the tramways will run. 
together with an estimate of the first cost and subsequent mainten- 
ance charges. The question of lighting the city generally by elec. 
tricity has been deferred. 


Exhibition.—Capetown exhibition was opened on Saturday by 
Major-Gen. E. S. Brook. 


Fatality.—An inquest was held at Southwark (London) last 
week on the body of a cab.driver named Lockley. 

Deceased was called by a fare and crossed the road. Just as his cab 
was leaving the second set of tram rails an electric tramcar dashed into 
his cab. Deceased was shot out of his seat, fell in front of the car, and 
га caught up by the life-guard. He died in hospital from fracture of 
the skuil. 

The driver of the L.C.C. tramcar said he received a fortnight's instruc- 
tion in motor-driving two years ago from the County Council’s instructor. 
He was then put on as a regulator," but acted as driver in cases of 
emergency. He had been a regular driver only a fortnight, but he did 
not know what the speed limit was. He drove at any speed he considered 
safe. They were regulated by time, and could not, therefore, go too fast. 
He had never been instructed as to the speed over the whole route. He 
knew he had to travel not faster than 4 miles an hour at the Elephant 
and Castle, but he could go at the rate of 12 miles in passing Clapham 
Common. He had only learned that by casual conversation with other 
drivers. He knew nothing about the Board of Trade Regulations, nor 
had he received a copy of the drivers’ regulations, 

The jury returned a verdict of accidental death, and added a rider to 
the effect that there had been some negligence on the part of the driver. 


German Exports.—The German exports of machinery for the 
first three months of 1904, including electrical machinery (excluding 
motors), were valued at £262,000, the value of electric motors being 
£195,200. 


Glasgow. During the half-year ended 26th ult. 95.718,625 
passengers were carried on the Corporation tramways, an increase 
of 2,882,115. The revenue amounted to £372,101, an increase of 
£19,779. 


Grays (Bssex).—The Council have been asked by the London 
County Council to state terms for supplying electric current to the 
training ship “ Shaftesbury.” 


Hackney (London).—As it has been found that a large number 
of ratepayers р difficulty in finding out for themselves the 
average price which they will have to pay for electrical energy 
under the maximum demand system, a lucid letter of explanation 
has been sent by the borough electrical engineer (Mr. L. L. Robinson) 
to the local press setting forth a simple method by which the aver- 
age price per unit for any class of supply can be ascertained. The 
particulars furnished in Mr. Robinson's circular will certainly give 
confidence to the consumer that he is not only paying no more than 
is just, but that he is, at the same time, benefiting greatly by the 
substitution of electricity for any other kind of illuminant. Mr. 
Robinson's circular is timely. 


Holyhead.—An unopposed inquiry was {held here last week into 
the application of the Council for permission to borrow £1,000 for 
extensions of the electric lighting mains. The consulting engineer 
(Mr. Price White) said the works were opened two months ago, and 
were making good progress. Besides the public lighting there are 
about 90 private consumers. 


Hull.—An inquiry was held last week into the application of the 
Council for permission to borrow £4,600 for electric lighting 
extensions, 


Leigh.—An unopposed inquiry into the application of the Corpo- 
ration to borrow £16,115 further for electric lighting was held on 
Tuesday. 


Leith.—The Electric Lighting committee recommend the Council 
to make additions to the generating plant at the station at an 
estimated cost of from £7,000 to £8,000. 


Lewisham ;:(bondon).—On Wednesday the Council decided to 
make claims amounting to £1,143 against various companies for 
reinstating roads and footpaths broken up during the quarter, 
including £634 against the South Metropolitan Electric Light & 
Power Co., £88 against the Postmaster General and £10 against 
the National Telephone Co. 


Light Railways.—The Board of Trade have approved the order 
authorising the construction of a light railway from Bettws-y-Coed 
to a junction with the proposed Beddgelert and Portmadoc line. 
These and other lines in the district are to be supplied with elec- 
trical energy by the North Wales Electric Power Co. When the 
schemes now authorised are completed it will be possible to travel 
by tramway from Carnarvon to Pormadoc, through the pass of 
Aberglaslyn, and from either of these places via Penygwryd and 


Capel Curig to Bettws-y-Coed on to Corwen in the valley of the Dee. 
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London County Council.—At Tuesday's meeting it was agreed 
to lend £1,000 to Woolwich for assisted wiring of consumers’ 
premises, to be repayable within 8 years. 

Seats for Drivers and Conductors.—The Highways committee sub- 
mitted a report as to the provision of seats for drivers and conductors on 
the electric tramears. They had come to the conclusion that the safety 
of the public would be endangered if the motor men were allowed to sit 
while driving, and, in the case of the conductors, the experiment tried 
of allowing the men to rest against the end of the car had resulted in a 
large number of complaints. The committee were therefore unable to 
recommend any change. 


London County Council Tramways.—Islington Council on 
Friday decided by 32 votes to 12 not to consider any scheme for the 
conversion of the tramways in the borough to electric traction which 
entails the introduction of the overhead trolley. 


Mexico.—The State Government of Michoacan has established 
electricity supply at Morelia to serve a population of about 40,000. 
There are 600 consumers entirely for lighting, the total connections 
at Nov. 4 representing 220 kw. Supply is given through aerial 
conductors. There is no gas or other illuminant available. At 
Morelia the Empreza Telefonica de Michoacan owns the telephone 
service, which was commenced in January last, and has now 200 
subscribers. In this district there is an estimated available water 
power with a fall of 800ft. of 1,000 n.r. 


New Car Works.—It is announced that the American Car and 
Foundry Co. have acquired a site in Trafford Park for erecting large 
works for the manufacture of railway waggons and carriages. 


Newark.—The Rural District Council will support the application 
of a syndicate for an order authorising the construction of a light 
railway connecting Newark with several of the parishes in the 
rural district. 


Oldham.— The expenditure on the electricity supply undertaking 
account amounts to £262,424, of which £244,510 has been sanctioned. 
A further £14,050 has to be expended on the completion of certain 
extensions, making a total of 431.964 overspent. Sanction to a 
further loan of £48,000 is to be applied for. 


Poplar (London).— The Electricity committee reported on Wed- 
nesday that a settlement has been eflected in respect to the action 
brought by the National Electric Construction Co. against the 
Council for the recovery of £96. 7s., amount of payments in respect 
of installations on premises of consumers who have ceased to take 
electric current, and also for the value of an installation of wires 
and fittings removed from a house upon the occupier leaving the 
premises and his successor not requiring supply. 

By an agreement made between the late Board of Works for Poplar 
and the company, the minimum payments in question were to be made 
by the Council as successors to the Board whether received from the 
consumer or not, or alternatively the Council was to use all proper and 
reasonable efforts to secure payment thereof by the consumer, and to 
remit the same when paid to the company. In November, 1903, the 
Council was requested by the solicitors to the company to sue the 
defaulting consumers, and an indemnity was offered against the cost 
of any proceedings necessary, but no step was taken upon such request 
and the company commenced their action, which the Council on Jan. 14, 
1904, decided to defend on the ground that the agreement was one into 
which the late Board had no power to enter. 

The terms upon which the action has been settled are :— 

(1) The Council to assign to the Company the minimum payments sued 
for and all future minimum payments under the agreement. (2) The 
company to release the Council from all obligations with regard to the 
minimum payments, (3) The Company before commencing proceedings 
to enforce payment of the minimum payments sued for amounting to 
£96, 7s., to offer to sell the installation to the consumers under their 
several agreements, the prime cost to be determined in each case, if 
consumers so wish, by reference to an arbitrator to be appointed by the 
president for the time being of the Institution of Electrical Engineers, or 
in such other way as the Council or the consumers may desire. (4) That 
in consideration of the Council being released from all responsibility in 
the past and in the future in respect to the minimum payments referred 
to under the agreements, and of the company undertaking all the 
responsibilities in future and accepting all risks with regard to the 
recovery of such payments, including costs of any proceedings with 
reference thereto, and in further consideration of the concession in 
clause 3 for the benefit of consumers, the Council to contribute towards 
the losses which the company will suffer in respect of clauses 1, 2 and 3 
the gum of £125. 

Presentations.— On Thursday last week a presentation was made 
to Mr. J. Colbran, assistant at Barnsley Corporation electricity 
works, on the occasion of his marriage. In the absence of Mr. E. A. 
Barker (borough electrical engineer), the chief assistant (Mr. T. К. 
Stancombe) made the presentation. | 

The home and foreign staff of the Direct Spanish Telegraph Co. 
have presented the secretary of that company with a gold half- 
hunter watch, bearing the inscription :—‘ Presented to F. T. 
Preddle, Esq., as a mark of esteem, by the staff of the Direct 
Spanish Telegraph Co., Nov. 27, 1904." 


Preston.--At the last meeting of the Tramways committee the 
engineer and manager (Mr. Walter H. Tittensor) submitted a state- 
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ment as to the cost of working the new Corporation tramways for 
the 20 weeks ended Oct. 26, and at the meeting of the Council last 
week the chairman of the committee (Mr. E. J. Andrew) made an 
interesting statement on the subject. 

So far, he said, they had every reason to be satistied with the working 
of the tramways. Out of the 20 weeks they had been working there were 
only two during which the receipts fell below £500 per week. 2,525,914 
passengers were carried, 230,803 car miles were run, and the receipts 
were £11,868. 2s. 5d. The expenditure on traffic, power and general 
expenses and repairs and maintenance was £4,594. 6s. 3d., interest 
and sinking fund on capital expended required £3,871, and interest 
and sinking fund on old tramway account amounted to £532, leaving 
£2,890. 16s. 2d. for depreciation, &c. The revenue worked out at 12°36d. 
per car mile, and expenditure (including interest and sinking fund) was 
9:269d. per car mile. During the 20 weeks 283,192 units were generated, 
equal to 1:23 per car mile, and the working cost came out at 8:709d. А 
furtber reduction in working costs is anticipated, as the power station up 
to the present has been working under adverse circumstances. The plant 
for & considerable time was working without economisers or lagging to 
the steam pipes, owing to the haste to supply energy for the tramways, 
and the condensing plant is not yet in operation. The weekly works 
costs —non-condensing—do not now exceed ‘65d. per unit generated, and 
& further reduction is anticipated when running condensing. 


St. Michael's (Azores).—FElectric lighting has recently been 
inaugurated on this island, noted for its health resorts, its fruits and 
for many other features of interest. ‘The generating plant is water 
driven. The island is indebted to Mr. José Cordeiro, electrical 
engineer, of Ponta Delgada, for this enterprise. We understand 
that Mr. Cordeiro has himself supplied the bulk of the capital 
required, a few other local notabilities having joined him. There is 
some probability, too, that Mr. Cordeiro will shortly construct a 
line of electric tramways from Ponta Delgada to Fournas, a town 
famous for its mineral baths, &c, and a place likely to become 
famous in the years to come as a health resort. At Fournas, 
German capitalists, who are also much in evidence in the Portu- 
guese island of Madeira, not many miles distant, are negotiating & 
concession fromthe Portuguese Government for building sanatoriums 
and hotels, and we understand that Mr. Cordeiro is anxious to 
establish the electric tramway service while the opportunity for his 
so doing remains. 


Southend.—An unopposed inquiry was held here on Monday 
into the application of the Corporation for permission to borrow 
£56,000 for extension of the electric lighting plant, laying mains, 
&c. Technical details were supplied by the borough electrical 
engineer (Mr. W. E. J. Heenan). 


Stoke Newington (London).—A special meeting of the Council 
on Tuesday considered reports (summaries of which have already 
appeared in The Electrician, June 24 and Nov. 18) with respect to 
electric lighting. 


Dr. WHITE, chairman of the Electricity committee, moved the adoption 
and sealing of the agreement with the North Metropolitan Power Supply 
Co. referred to in these reports. 

Several councillors objected, and pointed out a number of matters which 
they contended were either not mentioned or were insufficiently explained 
in the reports. 

Dr. WurrE said that when a decision had been arrived at to take a bulk 
supply offers were invited, and those received from Islington Council, 
Hackney Council and the North Metropolitan Supply Co. were in the 
nature of sealed tenders. The committee's sympathies naturally went to 
the neighbouring municipalities, but the terms of the North Metropolitan 
Co. were во very much better in every way that nothing could be done 
but recommend them foracceptance. The publication of the committee's 
report in June last was followed by an offer of better terms by Hackney, 
and further negotiations with the company resulted in them agreeing 
to do what no municipality had the power to do-—viz., take all 
the risk of the undertaking so long as Stoke Newington desired that 
that should be done. The main object of the supplementary scheme put 
forward in the report of Nov. 10 was to save therates from any risk what- 
ever. It had now been arranged that during the first three years (and the 
supply was expected to commence in the spring or summer of 1905), and 
for such additional number of years as the Council shall think fit, the com. 
pany supplying the energy should be paid for such energy the amount of 
the net revenue which the Council may derive from the undertaking, and 
that any loss which may occur shall be borne by the company. Energy 
was to be supplied by the North Metropolitan Co. in bulk, and Mesars. 
Talbot and Stevenson, the Council's consulting engineers, estimated that 
one-fourth would come under the 33d. per unit charge and three-fourths 
under the 1d. per unit charge. Allowing for wastage it was believed that 
every unit sold would have cost the Council in bulk 2 16d. It was pro- 
posed by the committee to have a capital charge of £22,560, made up as 
foliows: Cost of site for transforming station £525, building £2,400, 
transforming plant £3,500, battery £1,000, 100 house services at £6 
each £600 mains £9,550. Contingencies, at 10 per cent. on the 
foregoing items, would bring the total to £19,330. Then ther» 
would be engineering £730, and finally an amount of £2,500 already 
spent in High-street. Interest and sinking fund on £22,560 would be 
£1,580 а year, and salaries and wages and maintenince were estimated 
at £1,020 per annum. To meet this and pay the bulk supply at 2:164. 
per unit there would have to be sold each year, at the present charge of 
5d. per unit, 220,000 units. The consumption in the borough now, 
without public lighting, was 80,C00 units. But tte great point he wished 
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to impress upon the Council was that, if there was any loss, the company 
would bear it. The present proposal was the fruition of four years’ work, but 
the Board of Trade was accountable to a large extent for the great delay. 

After a long discussion it was decided, with only two dissentients, to 
adopt and seal the agreement with the North Metropolitan Co. 

Btretford.—The annual dinner of the statf and employés of the 
Urban District Council electricity department took place on 
Friday last. 

Councillor S. Lawton, chairman of the Electricity committee, presided, 
and there were also present Councillor T. Johnston, J.P. (chairman of 
the Council), Councillor Estcourt (vice-chairman of the Electricity com- 
mittee), Mr. G. H. Abrahams (clerk to the Council), and Mr. R. Rowland 
(resident electrical engineer). After dinner the toast of the Council was 
given by Mr. Rowland, and Councillor Johnston responded. The toast of 
' The Electrical Undertaking " was replied t» by Councillor Lawton, who 
complimented the staff on the interest and care they took in their duties, 
and referred to the successful running of the station since its opening. 
He said he took a great personal interest in the works. 

Sydney, N.8.W.—On July 8, 1904, the City Council commenced 
the supply of electricity from the municipal undertaking. The total 
connections at Oct. 31 was the equivalent of 19,400 8 c.p. lamps. 
The charge for lighting has been reduced to 44d. and 5d. for first 
hour and 2d. after. The charge for power is 2d. per unit. 

Telephone Wires Across the Thames. At the meeting of the 
Thames Conservancy Board last week it was decided, on the recom- 
mendation of the Lower River and General Purposes committee, 
that as the National Telephone Co. had not executed the rental 
agreement in respect of their four telephone wires across the Thames 
below the railway bridge at Staines, that notice should be given to 
the company requiring the removal of the lines from over the 
Conservators' property. 

U.S. Bxports.— The total value of the exports of electrical 
machinery and parts of machines from the U.S. to the United 
Kingdom in 1908 was £451,300, compared with £514,800 in 1902. 


Venezuela.—It is reported that the electric lighting plant at 
Valencia which belonged to an American company, has been 
acquired by English and Venezuelan capitalists. 

West Ham.— At Tuesday's meeting of the Corporation provisional 
arrangements made by the electrical engineer with Ferranti 
Limited for the firm to continue to supply certain special parts 
peculiar to their engines and alternators were approved, and 34 
tramway trucks of either the Maguire or Brill type are to be 
obtained at a cost not exceeding £69 cach. The tramway manager 
is to endeavour to arrange for the equipment of one of the new cars 
with the Raworth system of regenerative control. 

Wicklow Tramways.—The Judicial committee of the Irish 
Privy Council on Thursday last granted an order authorising the 
construction by Lord Fitzwilliam of three short tramways to con- 
nect Wicklow harbour and railway station. Clauses were inserted 
for the protection of the National Telephone Co. in the event of the 
lines being worked electrically. 


Wiil—The will of Mr. Henry A. Willey, electrical engineer 
(Messrs. Willey & Co., Exeter), has been proved of the gross value 
of £91,841. 10s. 2d. 


Willesden.—It was reported to the Council on Tuesday thut 
notice ot appeal had been given in the action Attorney-General 
(at relation of Willesden Council) v. Metropolitan Electric Supply 
Co.," and instructions were given to take all necessary steps to 
support the recent judgment of Mr. Justice Farwell. 

Workhouse Lighting.—Mr. J. Enright has been retained by 
Islington (London) Guardians as electrical engineer, at £50 per 
annum, to supervise all the machinery, boilers, pipes and engineer- 
ing work, and repairs connected therewith ; also to report from time 
time to the Visiting committee. 


Wrexham.—The Council on Wednesday decided to adopt a hire- 
purchase system of wiring, the cost of the wiring with 5 per cent. 
per annum interest to be paid by the consumer in eight quarterly 
instalments, and the period to be further extended if the cost exceeds 
£20. Extensions of mains were also authorised. 


— — 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Bradford Corporation invite tenders for miscellanous stores 
required by their tramways department during year ending Dec. 31, 
1905, including electrical accessories, paints, varnishes, &c., asbestos 
and insulating materials, armature repairing material, lamp fittings, 
castings, springs, overhead equipment, cables and wire, hand tools, 
pinion wheels, transfers, trolley poles and accessories, ironmongery, 
coal, &. Forms of tender at the Tramway Offices, 15, Bridge - 
street, Bradford, and samples may be inspected at Thornbury car 
depot. Tenders to the town clerk (Mr. Fredk, Stevens) by Dec. 17. 
See also an advertisement. 


Cardiff? Corporation invite tenders for the following plant for the 
extension of their power station on the extra high-tension three- 
phase system—viz., two 1,600 n.r. slow speed vertical engines, two 
1,100kw. three-phase alternators, four Lancashire boilers, with 
accessories, steam and other piping, switchboard gallery and stair- 
case, extensions to central service gangway, extra high-tension 
three-phase feeder cables. Specifications, &c., from the borough 
electrical engineer and manager (Mr. Arthur Ellis), Central Offices, 
The Hayes, Cardiff. Tenders to the town clerk (Mr. J. L. Wheatley) 
by Dec. 19. See also an advertisement. 


Southend-on-Sea Corporation invite tenders for additional plant 
for their generating station, comprising two boilers, one steam 
dynamo, one fuel economiser, and two electrical feed pumps. Speci- 
fications, &c., from the borough electrical engineer (Mr. W. E. J. 
Heenan). Tenders to the town clerk (Mr. Wm. H. Snow) by Dee. 21. 
See advertisement. 


Fulham (London) Council invite tenders for supply and erection 
at their generating station, Townmead- road, of a 8,000-volt steam 
alternator of 1,000kw. capacity coupled to Belliss engine. Specifica- 
tions, &c., from the borough electrical and consulting engineer (Mr. 
A. J. Fuller) after 5th inst. Tenders to the town clerk (Mr. R. M. 
Prescott) by noon 20th inst. See an advertisement elsewhere. 


Stoke-upon-Trent Guardians invite tenders for the electric light- 
ing of a portion of their workhouse premises. Specifications, &c., 
from the clerk, Mr. C. Daniel, Union Offices, Stoke-upon-Trent, 
where tenders are to be sent by Dec. 14. See also advertisement. 


Edinburgh City Council invite tenders for electric lighting instal- 
lation at the branch free library, Morningside-road. "Tenders to 
Dr. Hew Morrison, Free Library, George IV. Bridge, Edinburgh, 
by Dec. 14. 


The Dublin United Tramways Co. invite tenders for the supply 
of general stores, including electrical supplies, car fittings, iron, 
steel, castings, oil, &c., for 1905. Tenders (addressed to chairman) 
to Mr. R. S. Tresilian, 9, Upper Sackville-street Dublin, by Dec. 5. 


Kilmarnock Corporation invite tenders (until Dec. 10) for right of 
&dvertising on tramcars. 


Middlesbrough Electricity committee require tenders by noon, 
Dec. 17, for pipe-work and valves. 


Erith Council invite tenders by Dec. 19 for motor-cars, trucks, 
motors and equipment, track-sweeping and watering cars. 


Swindon Corporation require a 300kw. steam dynamo, or alter- 
natively a 400kw. steam dynamo. 


Tenders are invited by Dec. 12 for wiring, bell and telephone- 
fitting at the new infirmary, Stepping Hill, near Stockport. 


Glasgow Corporation invite tenders by 10 a.m. 22nd inst. for 100 
electric motor equipments and spare parts for their tramways. 


TENDERS RECEIVED AND ACOEPTED. 


Belfast Tramways and Electricity committee have decided to 
recommend the following tenders for acceptance :— 

Contract No. 1 (permanent way, road bed, paving and bonding), J. G. 
White & Co., £280,643. 128. 4d. 

Contraet No. 2 (overhead electrical equipment), J. G. White & Co, 
£38,809. 158. dd. 

Contract No. 3 (underground feeders, telephone and test wires, and 
spare conduits), J. G. White & Co., £63,263. 16s. 8d. 

Contract No. 4 (steam dynamos, switchboard, three-phase plant, con- 
densing plant, overhead traveller and station lighting), Britisn Westing- 
house Co., £40,933. 5s. 

Contract No. 5 (boilers, superheaters, mechanical stokers, economisers, 
coal and ash-conveying plant, steam exhaust and feed pipes and pumps), 
Fairbairn, Lawson, Combe, Barbour (Ltd.), £19,740. 

Contract No. 6 (double-deck electric tramcars), Brush Co.. £93,624. 

The value of the six contracts is £538,014. 9s. 5d. In consideratioa of 
getting the three contracts, J. G. White & Co. agree to deduct £1,000 
from the total, making this £383,717. 4s. 5d. Fairbairn, Lawson, Combe, 
Barbour’s contract stipulates that any work done in the firm’s owa 
foundries shall be done in Belfast. 


West Ham (London) Council have placed the following orders in 
connection with electric tramway construction :— 

Three cross-over roads, Edgar Allen & Co.; 10 sets temporary cross- 
over roads and turn-outs and Jarrah wood-paving blocks, W. Griffiths 
& Co.; Portland cement, Martin, Earle & Co.; drain boxes, Railway & 
General Engineering Co.; cartage of material, granite, rails, excavation, 
&c., and supply of sand and ballast, W. G. Harris and S. Wakeland ; eight 
sets, Turner's automatic point adjusters, S. Dixon & Son, £93 each. 

The following tenders have been received by West Ham Corporation for 
85 donble deck, complete tramcars with electrical equipments :— Brush 
Co., £528. 10s. each; Witting, Eborall & Co., £542. 15s. (alternative, 
£555. 17s.)); Hurst, Nelson & Co., £547; British Westinghouse Co., 
£552, 15s.; British Thomson-Houston Co., £575. 15s. ; Dick, Kerr & Co., 
£582. The tender of the Brush Co. for 34 car bodies at £280 each and 
one compiete car mounted on radial truck and equipped wtth Raworth 
regenerative control at £693. 10s. was accepted, as was also that of 
Messrs. Dick, Kerr & Co. for 34 electrical equipments mounted on 21 E. M. 
McGuire trucks at £258. 10s, each. 
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It is stated that the American Car and Foundry Co., which 
recently secured the contract from the Underground Electric Rail- 
ways Co. of London to build a number of steel passenger cars, have 
placed an order with John Macdonald & Son, Glasgow, for the 
whole of the pneumatic equipment required for building them (in this 
country), including four Ingersoll-Sergeant air compressors; also 
for 125 ** Haeseler pneumatic hammers and drills and all acces- 
sories for riveting, caulking, chipping and boring. 

Hammersmith (London) Council have received the following 
tenders for supply of cables :— 


Western Electric Co. (accepted) Siemens Brothers & Co£2,448 4 0 

£2,236 9 10 Imp.Eng.Supplies Co. 2,428 13 0 
Lucy & Co. ........ 3,203 6 8 Electrical Co. ...... 2,386 5 0 
St. Helens Cable Co. 2,973 6 8 Callenders Co. .. 2,339 11 8 
W. F. Dennis & Co.. 2,618 0 0 W.TT.HenleysCo... 2,313 0 0 


Hammersmith (London) Council have placed orders for 8 100kw. 
transformers with the British Electric Transformer Co. at £120 
each; and for high-tension discriminating switch gear for Olympia 
with Cowans (Limited) at £229. 10s. 


The tender of the Alphons-Custodis Chimney Construction Co. 
has been accepted by Torquay Corporation for the construction of a 
chimney stack at the new electricity works at £3,719. The tender 
originally accepted was withdrawn. 

Middlesex County Council have accepted the following tenders 
in connection with the new asylum at Napsbury :—Western Elec- 
tric Co., mains, £885. 2s. 2d.; Hart Accumulator Co., storage 
battery (115-1,050 ampere-hour standard lighting type cells), 
£1,026. 15s, ; maintaining battery for 10 years, £70. 8s. per annum. 

For the electric lighting installation at Abergavenny Asylum the 
following tenders were accepted :— Woods, Slacke & Co., generating 
plant, £2,364. 10s. ; Ernest Scott & Mountain, wiring, &c., £2,640. 

Westminster City Council has accepted the tender at £76 of Leo 
Sunderland & Co. for putting the electric wiring, bells, &c., at the 
City Hall in working order. 


The order for covering 10 thermal storage vessels at the Wood- 
lane station of the Kensington & Knightsbridge and Notting Hill 
Electric Light Cos. has been placed with Messrs. G. l'idduck & Co. 

Hire Purchase Motors.—Oldham Corporation have arranged 
with Veritys Limited for the hire-purchase of motors, starters and 
radiators. 

Tynemouth Council have arranged with Veritys Limited for the 
hire-purchase of motors and starting switches. 

One-half the starting switches required by Manchester Corpora- 
tion for the ensuing 12 months have been ordered from Veritys 
Limited. The Improved Aston type will be supplied. 


BUSINESS NOTICES. 


Mr. Robt. Paul asks us to state that all future orders, accounts 
and correspondence relating to electrical and scientific instruments 
and materials should be addressed to Newton Avenue works, New 
Southgate, London, N. The premises, 68, High Holborn, will 
reinain open as show rooms for electrical instruments and for 
personal interviews by appointment. 

Messrs. Mountain & Gibson, Elton Fold Works, Bury, Lancs., 
have taken ovor the business of the McGuire Mfg. Co., and, besides 
being electric tramway engineers, are continuing to manufacture 
McGuire trucks for electric tramways and railways, as well as their 
other specialities (including sweeping and sprinkling cars, snow 
ploughs, &c.), and are adding to this Pannen that of light railway 
engineers and manufacturers of clectric locomotives and other 
electrical appliances. 

Mr. O. L. Remington (of Messrs. McLean & Co., Melbourne, 
Australia) is on a visit to this country for the purpose of negotiating 
and taking up representations for Australia of new lines of electrical 
goods and appliances. Mr. Remington is general manager of 
Messrs. McLean & Co., and inquiries concerning the firm can be 
made to Mr. F. Chapman, Hopetoun House, Lloyd's-avenue, Fen- 
church-street, London, E.C., who was for many years manager in 
charge of McLean Bros. & Rigg’s London agency. Mr. Remington 
is staying at the Hotel Cecil. 


Mr. J. W. Barnard, 4, Great Winchester.street, London, E. C., 
has taken up the sole agency for London and district for the 
“Plomo” belt dressing and gear composition. Mr. Barnard will 
be pleased to submit samples of these materials. 

The registered office of the Newcastle-upon-Tyne Electric Supply 
Co. has been removed from 50, New Bridge-street to Royal 
Exchange-buildings, Newcastle-on-Tyne. 

Messrs. W. J. Perry and H. A. Aylett, electrical and mechanical 
engineers, 257, Fulham-road, and 44, Pelham.street, London, S. W., 
have dissolved partnership. Debts by Mr. Aylett. 


BANERUPTOIES, LIQUIDATIONS, &c. 


The first meeting of the creditors of Hy. Coles, electrical engi- 
neer, 10, South-street, Swansea, was held in London on Tuesday. 
Debtor started in business in Swansea in 1900 without capital, but 
with a guaranteed bank overdraft of £100, which, after 18 months, 


* 


was increased to 4700, secured on the deposit of certain deeds by 
his father. Gross liabilities are £3,727, of which 42, 986 is unsecured, 
assets £13. Debtor attributes failure to losses by bad debts and 
business expenses being in excess of profits, owing to bad trade. 
Official Receiver acts. 


A receiving order has been made against Wm. Watson & G. 
Huntington, electricians, 83, Battersea-rise, S.W. and Dering-street, 
Bond. street, W., London. The first meeting of creditors will take 
place on Dec. 9 at Bankruptcy-buildings, London, W.C., and the 
public examination on Jan. 24 at the same place. 

The first meeting of creditors of A. W. Wigmore, Röntgen ray 
expert, was held on Wednesday. Liabilities £802. Assets £58. 
One cause to which debtor attributes his failure is the publication 
in the press of statements as to the injurious eflects of X-ray 
treatment. 

Ну. Cooke, electrical engineer, 102, Buccleuch-road, Normacot, 
Longton, formerly of Sneinton, has been adjudicated bankrupt. 

Claims against C. M. Downie, electrical engineer, 4, Bloomsbury- 
street, W.C., and 28, Heathville-road, Crouch Hill, N., London, by 
12th inst., to Mr. C. J. Singleton, 8, Stuple-inn, London, W.C. 


The liquidator (Mr. G. S. Barnes) in the winding up ofthe Electric 
Railways Co. (Ltd.) has been released. 


Premises to Let.— Varehouse premises, 222, Upper Thames- 
Street, comprising four large well-lighted tloors with total floor space 
of about 7,000ft., are to be let on lease. See advertisement. 


Three rooms are to be let, separately or as a whole, in a third 
floor flat in 64, Victoria-street, Westminster, S. W. See advertisement. 

Plant Wanted.— An advertiser wants а 20 н.р Hornsby-Ackroyd 
oil engine, a shunt-wound dynamo (140 v. 120 amps.) by good 
maker, storage batterv, switchboard, &c. 


Plant for Sale. West Ham Electric Lighting and Tramways 
committee have plant for sale, including a fan engine and Sirocco 
fan, steel chimney stack, condensing set, cast-iron tanks, hot well, 
piping, &c. Particulars from the borough electrical engineer, Elec- 
tricity Works, Tucker-strect, London, E. See also advertisement. 


Forthcoming Books.— Messrs. Kegan Paul & Co. announce the 
publication shortly of “ Alternating Current Engineering," by E. В. 
Raymond, U.S.A. 


Gas Producer Plant for Generating Blectricity.—The Indus- 
trial Engineering Co., of Newton, Hyde, Cheshire, in addition to 
their ordinary manufacturing business, have recently interested 
themselves in the complete equipment of public electric supply 
stations. Two schemes which they have at present on hand are 
the Bognor electric lighting and the Dundalk (Ireland) tramways 

and lighting. At 


Bognor а three- 
wire continuous- 
current 220 . volt 


system is being in- 
stalled, the gene- 
rating plant con- 
sisting of two 105 
B.H.P. Industrial 
“ Simplex” bitu- 
minous gas engines, 
which drive two 
60kw. “Industrial ” 
dynamos. There 
is also an Indus- 
trial" balancer 
booster set. À simi- 
lar equipment is 
being put down for 
the Dundalk 
scheme, which in- 
cludes the lighting 
of Blackrock, the total capacity of the engines being 400 в.н.р., and 
ofthe dynamos 240kw. The length of tramwavs is 2$ miles, and 4 
miles of extensions are being applied for. Work on both these 
schemes is to be commenced immediately. An example of the 
"Simplex" gas producer set is shown in the accompanying 
illustration. 


Electric Pumping Plant. The International Steain Pump Co. 
of New York, in conjunction with the Westinghouse Electric and 
Mfg. Co., have secured an important contract for electric pumping 
plant for the Comstock Mines, California, at about $80,000. The 
contract calls for two first-motion electricallv-driven pumps, each 
of the units to have a capacity for lifting 1,600 gallons of water per 
minute, against a pressure equivalent to a height of 1,500ft., or 
from the 3,000ft. level up to the level of the south lateral branch of 
the Sutro tunnel. Each pump is to be driven by an 800 н.р. slow- 
speed induction motor. The contract includes, besides 600ft. of 
16in. pump column pipe ; a travelling crane for the pump station; 
an automatic oiling system: a small air compressor for filling the 


* Simplex " Gas Producer Plant. 
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air chambers; a small vacuum for discharging the vapour from the 
suction chamber; all the piping and valves of every description for 
completing the installation, and a complete set of duplicate parts of 
the pumps. 

The ‘‘ Megger.’’—Messrs. Evershed & Vignoles’ latest achieve- 
ment is the Megger,” a name which they have given to an 
exceedingly compact combined ohmmeter and generator which 
is to replace the type constructed hitherto. We hope to give a 
detailed description of this instrument in our next issue, but in the 
meantime we may say that the size of the whole instrument has been 
reduced to 6}in. by 6}in. by 12in., and its total weight is 18lb. It 
gives a dead-beat reading, and there is bractically no error at 
infinite resistance with capacities even exceeding one microfarad. 
The scale of the instrument begins at 10,000 ohms, and is divided 
into 50,000 or 100,000 ohm divisions up to 1 megohm. Between 
1 and 8 or 10 megohms it is possible to compute fractions of a 
megohm, from 10 to 30 megohins single megohms, and between 
30 megohms and infinity 40, 50 and 100 megohms are marked on 
the scale. Messrs. Evershed & Vignoles will forward printed 
illustrated particulars on request. 


Catalogues, &c.—Mr.F.J. Downisintroducing an effective electric 
sign flasher, of which he informs us thousands have been sold for elec- 
tric signs, flashing the lamps on and off in single letters and entire 
words; for illuminated electric signs, giving the changeable colour 
effect ; for script letter signs, lighting the lamps in rapid sequence ; 
for electric flags, producing the waving effect ; and for other uses. 
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Tbe Electric Sign F. asher. 


The machine is of strong construction, and consists of automatic 
rotary switches driven by a small electric motor. The appearance 
of the machine is shown in the accompanying illustration. 

Archibald J. Wright (Ltd.), of 318, Upper-street, London, N., 
have a new illustrated price list of electrical goods and scientific 
and mechanical novelties just out, and as Christinas is upon us there 
are many of these novelties suitable for presents. This firm make 
а speciality of these small goods. 

New liste (No. 99) of cutouts for high voltage, (100) casing and 
capping (102) electric lever switchgears for operating ‘express lifts 
(106) lamp holders for high voltage, and (109) lamp holders for 
Nernst lamps, have been sent out by the Electrical Co., 121-125, 
Charing Cross-road, London, W.C. The lamp holders for Nernst 
lamps are supplicd with three slots, and with the use of these 
fittings it is impossible to reverse the polarity of the Nernst lamps, 
which is a frequent cause of the fila- ment burning out. The lever 
switchgears shown in No. 102 are arranged for two speeds. 


The General Electric Co. have ready new sheet lists (Nos. 1,070 
and 1,072) dealing with dry batteries, Leclanchè cells, &c., also а 
pocket list of electric radiators. | 


Exports of Electrical Apparatus and Material.—The follow. 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from Nov. 23 to Nov. 29, with the 
ports of destination :— 

Aden, £88 (including £70 telegraph material) Africa—Alexandria, 
£191; Cape Town, £427 (including £310 telegraph material); Durban, 
£943 (including £50 telegraph material); East London, £7 ; Mozam- 
bique, £490 (telegraph material); Port Elizabeth, £58. Argentina 
Buenos Ayres, £3,014 (inclading £149 telegraph material). Australasia— 
Adelaide, £13; Auckland, £166; Launceston, £60; Lyttelton, £74; 
Melbourne, £76; Sydney, £308; Wellington, £2,162 (including £1,594 
telegraph material’, Bra:il—Rio Janeiro, £4,197 (including £4,070 tele- 
graph material); Santos, £209. (апаа —Halifax, £92; Toronto, £40. 
Canary Islands, £2,500 (submarine cable). Chili Valparaiso, £55. 
China—Shanghai, £20. Cuba, £44,035 (telegraph material). Denmark— 
Copenhagen, £46. France—Boulogne, £15; Dunkirk, £10 ; Marseilles, 
£100 (telegraph instruments); Paris, £205. Holland —Amsterdam, £987 
(including £208 telegraph material). Hony Kong, £230. India—Bombay, 
£3,551 (including £665 telegraph apparatus and material); Calcutta, 
£1,040; Karachi, £55; Madras, £425. Japun—Tokyo, £400; Yokohama, 
£76. Malta, £101. Portugal—Lisbon, £20 (telegraph material). Straits 
Settlements—Penang, £384 ; Singapore, £994 (including £180). Sweden— 
Stockholm, £54 (telegraph wire). West Indies—St. Lucia, £39 (tele- 
graph material). Total, £67,960 against £17,029 in the corresponding 
week last year (Nov. 25 to Dec, 1). 


PATENT RECORD. 


22 —— 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS & PRYOR, 
Chartered Patent Agents, 70, Chansery-lane, London, . C. 


APPLICATIONS FOR PATENTS. 

М№оте. — The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parcntheses 
are those of communicators of intentions. When Complete Specification 
accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application 18 made in London, 


October 31, 1904. 
23,425 J. LINKLETER. Tynemouth. Live rail protections for electric 
railways. : 
23,438 Н. C. L. HOLDEN. 
bustion engines. 
25,452 О. B. MoonRE. Insulation of coils of electrical apparatus. (Date 
applied for, Nov. 21, 1903, date of application in U.S.)* 
25,461 R. F. Rows and W. К. Віотк. Chelsea. Portable electric alarm. 


November 1, 1904. 
23,525 Н. J. DowsiNc. Electrical radiators.  ' 
25,527 W. E. HircH. Oxford. Electric cable conductors. 
25,559 E. Garsin (P. Bogni, Italy). Appliance for diverging current from 
a main line or for connecting cables or wires. 
25,567 A. W. HILL and J. HARRINGTON., Incandescent lampe. 
25,004 E. Rixrnor and A. BAscH. Incandescent lawpe.* 
25,012 R. M. NzwBorp. Enclosed dynamo electric machines. 
applied for Nov. 3, 1903, date of application in U.S.)* 
23,622 P. MOLLMANN, Liverpool. Galvanic batteries.“ 


November 2, 1904. 

235,661 S. T, WEBSTER. Liverpool. Dynamo electric machinery, 

25,685 L. Kamau. Electric projecting lamps. 

25,696 J. A. L. DrARLOvE. Cables fcr submarine use. 

25,716 A. E. (1. Preventing sparking of the commutators of electric 
motore, (Date applied for, Nov. 2, 1903, date of application in 
Germany.)* 

25/726 C. Wirt. Kheostate. 
application in U.S.)* 

November 3, 1904. 


Magneto-electric ignition for internal com- 


(Date 


(Date applied for, Nov. 6, 1903, date of 


25,765 А. Rupenick. Germany. Insulating material for electro-technlcal 
purposes. 

25,768 Н. W. WIS and East ANGLIAN ENGINEERING Co. Suffolk. 
Electromagnets for extracting magnetic impurities from liquefied 
materials. 

23,769 S. E. Barnes. Lincs, Telephone system.“ 

25,797 W. H. Вивтог. Temperature compensating devices for electrical 
recording instruments.“ 


—— 


SPECIFICATIONS PUBLISHED. 
NoTE.—-All specifications сап be obtained at the uniform price of 8d. each. 


К 1903. 

15,077 Hanson. Automatic telephone switchboards. (Date applied for, 
July 7, 1902.) 

22,055 Martin, Lowson and Sargrs. Dynamo-electric machines. 

22,440 FAIRWEATHER (Kellogg Switchboard & Supply Co.) Telephone 
systems. 

23,100 BOT DEW. Electric potential governors. 

25,478 Artom. Electric transmissions of energy tbrough space 
applied for, Aug. 23, 1903.) 

25,525 B.T.-H. Co. (G. E. Co., U.S.). Starting switches for electric motora, . 

25,665 FALK, STADELMANN & Cu. and THUBNAUER. Telephone systems. 

26,488 NaPIER. Electric ignition for internal combustion engines, 

26,533 Krause. Electric heatera. 

26,555 Best, Best & Bxsr. Electric ignition of miners’ lamps. 

26,857 CRowrTON & Co. and Hopason. Arc lamps. 

27,350 Le TaLL (Potter). Electric, gas or vapour lamps. 

28,748 EsTLER and Jack. Trolley wheels or collectors. 


1904. 
653 SAARBRUCKER ELEKTRICITATS ÁKT.-GEs. and EMMERICH. 
for dynamo electric machines. 
2,899 STRUBLE. Electric signalling for railways. (Date applied for, 
Feb. 13, 1903.) 
5,540 CowBAD.  Alternating.current integrating and indicating watt. 
meter. (Date applied for, Feb. 20, 1903.) 
8,565 FAIRWEATHER (Vesta Storage Battery Co.) Storage batteries. 
15,226 Troy. Method of selecting electrical impulses. (Date applied for, 
July 11, 1903.) 
16,396 Azer (Siemens and Halske, A. G.). 
solutions by electrolysis, 
17,256 WELLER. Posts for conductors, lamps, trolley lines, &c. 
17,483 HaBRisoN. Receiving system for wireless communications. 
applied for, Aug. 27, 1903.) 
17,792 CaNELLO. Manufacture of incandescent lamps. 
for, Sept. 12, 1903.) 
18,999 SaLe. Safety guard for live rails. | 
19,245 Witson AND MARSHALL, Automatic signalling for electric railways 
or tramways. 
19,611 KLINKENBERG. 


(Date 


Casings 


Producing zinc from sulphate 


(Date 
(Date applied 


Controlling apparatus for electric motors. 
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COMPANIES’ MEETINGS AND REPORTS. 


=I 


West India and Panama Telegraph Co. (Ltd.). 


The fifty-fifth ordinary general meeting was held on Wednesday, Mr. 
Water B. KiNosronp (Chairman of the Company) presiding. 

The MANAGER AND SECRETARY (Mr. R. T. Brown) read the notice 
convening the meeting and the auditors’ report. 

The CHAIRMAN then said: Gentlemen, you will have seen by the 
accounts that the net receipts are £322 less than those in the corre- 
sponding half-year of 1903. The expenses are £386 more. There 
is, therefore, a decrease of profit amounting to £708, or about 2 per 
cent. of the receipts. This variation is a very small one having 
regard to the fact that we have to maintain 21 stations and a 
fully-equipped and necessarily expensive repairing steamer. Traffic 
receipts are the backbone of all telegraph companies, and I regret that 
there is not more elasticity in that part of our income. Our cables 
cover а very large area, extending from the Isthmus of Panama 
to Demerara. It is, therefore, not only a matter for regret, but 
& matter for surprise, that the telegraphic facilities afforded by 
our system are not turned to mora account. For local purposes, 
at all events, our rates are extremely moderate, seeing that between some 
of the islands messages can be sent for 3d.a word. As being a matter 
connected with the accounts, I should like to mention here that I have 
received a letter from a much respected shareholder, who is unable, to 
my regret, to attend this meeting, suggesting that the interest on the 
reserve fund investments should be placed to reserve instead of being 
distributed in dividends. We heartily wish we were in a position to 
comply with this suggestion, and thereby to strengthen the reserve fund. 
We did, as a fact, place this interest to the reserve fund until J une, 1899, 
when, after careful consideration, it was decided to place it in future to 
revenue as being, in our judgment, the course most beneficial to all classes 
of shareholders. The effect of adopting the suggestion of the honourable 
proprietor would be to cause the dividends on the first and second prefer- 
ence shares to fall yet further into arrear; and on that account we think 
it would be unwise to make any change in the present mode of dealing 
with the interest in question. In September last, taking advantage of 
a fortunate lull in our cable-repairing operations, we chartered our ss. 
„Henry Holmes" to the Cuba Company for the purpose of repairing 
one of their cables. We shall derive a profit from this, which will ba 
dealt with in the accounts for the current half-year. The charter ter- 
minated on Oct. 9, and by a singular coincidence the cable between 
Trinidad and Demerara became interrupted on the same day. On the 
next day there was an interruption of one of the Jamaica-Porto Rico 
cables. On Nov. 9 two other cables broke down, and on Nov. 20 two 
more. This series of interruptions, occurring in rapid succession after 
three months of unbroken communication, can only be accounted for by 
some unusual physical conditions prevailing at the time. I am glad to 
be able to inform you that all these cables, with one exception, have since 
been repaired. You all Enow our unfortunate experiences at Martinique 
and St. Vincent, and the very great difficulties which we have to 
contend with in maintaining cables in those volcanic regions. I 
sometimes fear, however, that our friends in the Colonies, and 
others connected with the Colonies, do not so fully realise how 
great our difficulties are, and that it costs the Company thousands 
of pounds every year to maintain its cables, laid, as they unfer- 
tunately have to be, on a sea bottom which is probably more injurious 
to submarine cables than any in the world. As you will see from the 
report, the Danish colonies of St. Thomas and St. Croix have renewed 
their subsidies for a further term of five years. I am very glad to be able 
to make this satisfactory statement. I now move the adoption of the 
report and accounts. 

Mr. HENRY HOLMES seconded. 

Mr. THORP asked whether, during the present half-year, the receipts 
had increased or decreased, as compared with the corresponding half-year. 

Mr. EDMONDS asked how the rise in the price of sugar had operated 
to the benetit of this Company since June 30. 

The CHAIRMAN: In reply to Mr. Thorpe's question, the receipts 
were smaller by £549. As to the effect of the rise in the price of sugar 
on our receipts, up to the present time no benetit had been derived. 

The resolution was then carried unanimously. 

A vote of thanks to the chairman and directors terminatel the 
proceedings. 


Aron Electricity Meter (Ltd.). 


The seventh ordinary general meeting of this Company was held 
yesterday, Mr. Hvao Hinsr, M. I. E. E., presiding. 

The SECRETARY (Mr. M. Aron) having read the notice convening the 
meeting and the auditors’ report, 

The CHAIRMAN said: Gentlemen, on rising to address you to-day, I 
feel more cheerful than on the two previous occasions when I have had 
that honour. I am by no means proud of the document that we have 
placed before you recording the result of our past year's trading, but we 
record @ progress in the right direction and indications are not wanting 
that а more prosperous era is in front of us. Before, however, I deal 
with the outlook, I wish to confine my remarks to the report, and in the 
sequence in which the report runs. Our profit and loss account shows a 
gross profit on trading of £23,256. 7s. This might just as well be called 
net profit on trading in so far əs all the expenses connected with 
the manufacture and sale of meters are already deducted before this 
amount is arrived at. The amount written off for depreciation is 
considered ample by our auditors, and if we have on this item ever erred 
since the inception of the Company I do not hesitate to say we have erred 


on the generous side. Directors’ fees and managing director’s salary are 
still at the reduced amount. Maintenance of patents is this year appa- 
rently higher, yet the actual amount expended is higher still. This 
£1,840 only represents out-of-pocket expenses, but not the actual time and 
brain work of our staff and management, nor rent, power, &c. The time 
switch, the double-tariff meter, the automatic meter, and the new alternat- 
ing current motor meter, in which we are now doing a substantial business, 
are entirely the outcome of the annual expenditure under this heading. The 
remainder of the items are debenture interest and expenses connected with 
the issue of debentures, which automatically get lessevery year. After deduct- 
ing all these charges and expenses there results a balanceof £10,679. 19s. Id. 
which is the real amount of net profit with which we have to deal. 
As the report shows, we have to use £4,645. 1s. 9d. to wipe out the trading 
loss carried forward from 1901-1902, and in accordance with the trust deed 
we have to set aside for debenture sinking fund £2,500. The balance the 
Directors propose, and you are asked to confirm, should be used to pay a 
dividend of 24 per cent. on account of the preference dividend in arrear, 
leaving £412, 9s. 4d, to be carried forward. I trust you will approve the 
policy of the Directors in not insisting on the conventional practice of 
deferring payment of a dividend until we have a larger balance to carry 
forward. Assuming the coming year to be no better than the past year, 
we shall not have to deal with an adverse old balance before the 
interests of the shareholders can be considered; it will then be time 
to fix a desirable amount to be carried forward from year to year. 
As regards the balance sheet, on the debit side the figures are very much 
the same as before, with the exception that the amount of debentures 
outstanding has been reduced and the sinking fund is increased by the 
amount of the yearly quota. On the credit side the first item, good- 
will, patents, stock and shares in American company, &c., is increased 
by about £2,000. This is entirely accounted for by ths additional build- 
ings erected during last year which also had to be filled with machinery 
and tools, all of which expenditure was sanctioned by you at the last 
annual meeting. Stock of meters and parts is increased by about 
£6,100. Sundry debtors and outstandings is thc same as last year 
with the exception of £3,000, which was owed to из by the American 
Company, and has since been paid. Therefore, the same amount of 
outstandings for an increased turnover is a satisfactory feature. These 
£3,000 have been handed to the trustees for the debenture-holders not 
in repayment but as security. Our liquid assets are practical 7 the same 
and the Company is financially quite as sound and strong as before. 
These are all the remarks I have to make on the figures of our balance- 
sheet. As regards the outlook, the business we have done since Oct. 1 
justifies us in anticipating acontinuance of sound trading during thecoming 
financial year, unless circumstances arise beyond control affecting the elec- 
trical industry generally. I personally am particularly hopeful that the new 
alternating-current motor meter will catch on in this country, and as the 
factory is now built and ready to supply, we shall not be long before we 
are in a position to know whether my hopes will be realised. In the 
meanwhile, the existing clockwork meters are being bought in increased 
quantities all over the Continent at prices which, I think, our balanca- 
sheet has proved, are leaving us a reasonable profit. Dr. Aron himself 
and his staff continue to give the most assiduous attention to all the 
details of our business, and their hard work and optimism throughout 
the last year have been one of the most encouraging features in this 
business to my colleagues and myself. I now move the adoption of the 
report and accounts. 

Mr. ROGER W. WALLACE, K.C., seconded the motion, and said that 
the last few years had been rather lean. He hoped that now the Сот. 
pany were going to enter upon a period of prosperity. 

Mr. A. M. GIBBONS asked what provision had been made against the 
expiration of patents ? 

The CHAIRMAN replied that the patents had, so far, not been touched 
in the balance-sheet. The Company spent every year a considerable 
amount for new patents. At the present time the patents were more 
valuable than they were at the time of the inauguration of the Company. 

The motion was then carried unanimously, and the payment of the 

% per cent. dividend on the cumulative preference shares was approved. 

The retiring Directors, Sir James Pender, Bart., and Mr. Hugo Hirst, 
were re-elected, and the appointment of Mr. Harry Kahn to fill the vacancy 
caused by the resignation of Mr. S. J. Blumlein, was confirmed. The 
auditors having been re-elected, the proceedings terminated. 

BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.) For the year 
ended July 31 the profit was £50,550. After providing for interest, &c., 
a balance of £2,809 remains, which the directors propose to carry forward. 
A considerable sum for the maintenance of large machine tools has been 
charged to revenue, and latterly patterns, drawings, &c., have been 
charged to revenue. The directors therefore consider that the £10,500 
provided for depreciation is sufficient. The buildings have been well main- 
tained, and no special provision for depreciation thereon is at present 
considered necessary. The board has not deemed it necessary to write off 
depreciation on patents in view of new ones that have been taken out. 
The result obtained at the close of this the first complete year.of manu- 
facturing has shown that the general expense and outlay incident to the 
development required in connection with the company’s plant at 
Trafford Park has been much greater than the management anticipated. 
The varied and to a large degree novel character of the work under- 
taken more than a year ago required additions in equipment of many 
kinds, and the expense met with in forming the organisation required to 
execute such work has involved considerable outlay. This expenditure 
has, however, placed the factory in an advantageous position to execute 
orders in the tuture for large generating units. The management has 
been active in perfecting the company’s organisation in all departments, 
and improvements materially curtailing manufacturing costs and dimi- 
nishing selling and administration expenses have resulted, A larger 
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amount of work is now being turned out for a smaller amount of labour 
than formerly, and a matter of equal importance is that the proportion of 
contracts executed in the works, compared with finished material pur- 
chased from other manufacturers to fill such contracts, is increasing, 
while at the same time the margin of profit on work executed in the 
factory is moving upwards. While it is not possible to declare a dividend 
upon the preference shares, the outlook is one which encourages the 
directors to look forward to an improvement during the current year. 
Orders received during the year ended July, 1902, were of the value of 
£932,000 ; during the year to July, 1903, EI, 657,114; and during the year 
ended July, 1904, £927,336. During the year under review business was 
inactive, and few large contracts were placed ; but, notwithstanding the 
general depression, the keen competition between manufacturers at home 
and the vigorous efforts of Continental firms to secure British business, 
the company has taken orders during the first three months of the 
current year aggregating £311,000, compared with £210,000 for the 
corresponding period of last year. 


BULLERS LIMITED. —The directors in their report for the year ended 
July 31 regret that, in consequence of the depressed state of trade 
throughout the country, reduced profit has to be recorded, but the year's 
work, in the circumstances, may be considered satisfactory. | The 
increased development of the business has necessitated a small addition 
to buildings and plant to meet requirements of existing contracts. After 
paying directors’ fees and managing directors’ salaries, the profit was 
£31,197, which, with £834 brought forward, makes £32,031. Interest 
absorbs £7,500, and dividends of 74 per cent. on ordinary shares (£11,250) 
have been paid, leaving £13,281. The directors propose to pay a further 
24 per cent. on the ordinary shares, making 10 per cent., and requiring 
£3,750, to place £5,000 to reserve and to pay a bonus of 2} per cent. on 
the ordinary shares, absorbing £3,750, carrying forward £781. 


INDUSTRIAL STORAGE BATTERY SYNDICATE (LTD.).—At an extraor- 
dinary meeting on Wednesday the chairman (Mr. C. Temperley) said the 
resolutions passed at the meeting on Nov. 14, giving the directors power 
to divide the 18,993 shares of £1 each at present unissued into shares of 
10s. each, and also reducing the capital from £100,000, in 81,007 shares 
of £1 each and 37,986 shares of 10s. each, to £59,496, in 118,992 shares 
of 10s. each were confirmed. He was sorry to say that the directors had 
only received applications for 150 shares, and unless the shareholders 
were prepared to come forward and subscribe there was nothing elze to 
do but let the scheme go to the wall. 


NEW COMPANIES, BTATUTORY RETURNS, LIENS 
REGISTERED, &oc. 


— -—— 


BIRMINGHAM & MIDLAND MOTOR OMNIBUS CO. (LTD.) (82,081.)— 
Reg. Nov. 26, capital £60,000 in £1 shares, to adopt an agreement and 
to carry on the business of motor-car, omnibus, van and cab proprictors, 
carriers of passengers &nd goods, omnibus, motor-car, truck, locomotive 
an l vehicle builders, engineers, manufacturers of accumulators, dynamos 
and other things for the manufacture and equipment of such vehicles, &c. 
First directors are W. J. Taylor, J. Jordan, C.C., T. Ottey, W. Roberts 
and E. A. Olivieri. Reg. office, Winchester House, Colmore-row, Bir- 
mingham. 

CHESHIRE LIGHT RAILWAYS (LTD.) (82,669. )— Reg. Nov. 25, capital 
£1,500 in £1 shares, to obtain an order authorising construction of light 
railways in Cheshire or elsewhere in the United Kingdom or abroad, to 
adopt an agreement with R. H. Scotter, and to carry on the business of 
light railway proprietors, manufacturers of and dealers in railway and 
tramway carriages, motor cars, locomotives and engines, «с. First 
directors are J. Coxon, H. Greenall and R. H. Scotter. 


LINDSEY LIGHT RAILWAY SYND. (LTD. (82, 631.) — Reg. Nov. 21, 
capital £1,000 in £1 shares, to apply for and obtain an order for a light 
railway between Blyton and Frodingham (Lincs.), and to carry on same. 


NICHOLSON & ROBINSON (LTD.) (82,651)— Reg. Nov. 23, capital 
42.000 in £1 shares, to carry on the business of electricians, mechanical 
engineers, contractors, manufacturers of and dealers in electrical apparatus, 
&c, Reg. office, 53, Victoria-street, Westminster, London. 
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CITY NOTES. 


— Ea aea 


MEMORANDA (Dec. 1).—Bank rate 3 per cent. (since April 21, 1904) 
Price of silver 272d. peroz. Consols 871: —88,', х,а. for money, 881—882 
x. d. for account; 24 per cent. annuities 871—873 x. d. Stocks and Sharer 
Continuation Days, Dec. 13 and 28; Ticket Days, Dec. 14 and 29; 
Pay Days, Dec. 15 and 30; Mining Share Carry-over Days, Dec. 12 and 


POWER-GAS CORPN. (LTD.)— The profit for the past year was £10,144, 
and a dividend of 34 per cent. is recommended on the ordinary shares. 
The plant for South Statfordshire Mond Gas Co.'s first central station is on 
point of completion. 


STOCK EXCHANGE NOTICE.--The Stock Exchange committee have 
ordered a further issue of 2,732 £5 fully-paid ordinary shares of the 
Calcutta Tramways Со. (Ltd.) to be quoted. 


WESTERN TELEGRAPH CO. (LTD.)—An interim dividend (payable 
Dec. 21) of 3s. per share (or at the rate of 6 per cent. per annum tax free) 
has been declared for the kd ended Sept. 30 last. The transfer books 
axe closed from 14th to 20th inst. inclusive, 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
Week | Ine, AGGREGATE, 
Line, or D А 
ended | | % ee ammount, Hes oF 
i weeks. Dec. (a 
a l 2 £ | 8 , £$ 
Aberdeen Corporation .. . . Nov. 26 1,04 | — 52 96 | 8348) ‘+ 5,789 
Airdrie ......cccccccccccccvsececes » 18 ; 195 " 41 8.281 é 
Ayr Corporation.. . »9 26 168 - 8 28 9,952 i+ 4?8 
Barnsley — 960000009000000 ое: "m 18 165 - 1 7,810 | — 581 
Barrow 600000006000 660 SEE 060000000 97 18 193 41 8,153 ese 
Bath Elio Trams, Lib | ^, 93 | 025 47 30,56 
ey District Council.. . . e - T 
Birkenhead ...................-. 3 n 675 | - 98 vis Mr 
Birmingham Corporation „и 96 311 P 46 14,122 
Birmingham Tramways Co n 26 4,861 | - 1086 21 118,890 {+ 5. (68 
Blackburn ration...... „ 95 700 | - 7| 85 | 83416 |+ 82 
Blackpool ration „ 24 279 - 734 | 42,100 (+ 5,913 
e,, т e 
k - 4 x 119 
Bolton Corporation ......... „ 97! 1.576 - 109 85 | 64949 + 369 
ае еи о о 
T А = 3 + ‚140 
Brighton Corporation ...... „ 7 689} + 65| 84 | 35497 ＋ 8.257 
Brisbane Tramways ...... ae ae 15 85,578 — 148 
Bristol Trams & Carriage. . Nov 25| 4.854 + 416 | 140410 + 144 
Buenos & Belgrano. Oct. 30 3,29 (61 2 6591 + 2177 
Burnley Corporation.. . .... Nov. 26 912) + 161 8 8.248 + 1,806 
8 г ar л 2 — 51 |934 18 958 |  .. 
Celcutta Tramw .- R 22 87,71 
Oamborne-Redruih .......... „ 28 100 ä 4 E 1440 i 9112 
Cardiff Corporation. | „ 26 1.704 81 | 7097 + 1.57 
Oarlisle Tramways Co... , 96 )161| - 12 47 | 9840 + «5 
Central London Railway ..| „ 26 | 7,299 | + 973 21 | 192147 - 75 
Chatham & Dist. Lt, R.. „, 24 48| - 34 47 | 27,671 |+ 2.165 
City & South London Rly., „ 273,35 44 22 56.129 — 1,870 
Colchester Corporation.. „ 94 151 is 17 | 4.70 11 
Cork пасо Co. „ 24 831| - 25 47! 22,108 — 2.30 
Derby Corporation dus n E De | M | in 
Devonport & Dist, Trams... „ 18 469 | + 91 4 | 24,604 + 3,254 
Dover ra paloma а, „ 96 146 | - 11 5 8,186 |- 172 
Dublin & Lucan Railway.. „ 25 79 | - 7| at | 3273 - 80 
Баша быка риши T BI ы Sl ШП иат - зв 
Con оге eve ооо осв 009 , + 929 J T | Р T 
Dudley—Stourbridge. . ... " 18 761 | - 7| 46 | 40,261 + 1,413 
ee Co OD .....› » 28 aj-  10| .. * . 
Getcshend & Dit. Nass. oo ee E EE ame 1.668 
А П poe t, + * 
Glasgow Corporation........ „ 26 12,771] - seo | t28 372.101 + 19719 
Gravevend—Northfiect...... 18 186 tel Ge es a 
Gt. Northern & City Rl „ 96| 1846 4b, $1,754 ue 
кк 9 5 » 18 504 +- 146 | 96,769 Б 1,865 
Hartlepool Tramways ...... „ 18 2599 — 6 | 46. 18895 '+ "lois 
Hull Corporation ............ „ 26 | 9,0481 4 217 81 | 15,501 i+ 9.888 
Ilford Distriet Council — „ IB IDEE qu 16,252 j+ 697 
Ilkeston Согрогайов......... „, 43 9:1] - 3:9 8 = 107 
Ipswich Corporation... .... „ 96 290 81 | 15557 | : 
ше 1 Co. .. „ 96 дуз | - 8). 8 | 92,841 - 148 
Keighley Sa Dates. "al "ws — J FR i 
ermins ej E ; + 2 
Kirkcaldy Corporation 10 901 | - 8а 47 10, 719 PH 
Lanarkshire Trams Go. „ 24 504 | . 13 47 80.788 ＋ 19.059 
Li dad iue » к M F EE | 20 255 * ds 
besss ; 1, aut 28 40 | РРА 
e т 19 | 100005 | + о AE 487,904 * 14,031 
erpoo head Бу... „ 2 Е - 131; ¢3 84,557 |- 1, 889 
London County Comma | 19 | 19,03 | + 2918 | $33 | 42,01 + 94,172 
Maidstone Corporation .. * 24 91 i iy |! gün i 
Manchester Corporation .. „ 26 | 10,4:0| – 349 84 424.01 + 17.752 
Mersey Railway ............... i 96 1,599 | + 206 | 21 | 30,872 + 72,654 
Merthynr . eee „ 18 196 | + 12! 46 | 9,394. + 64 
сонар Klec. Trams " 16 1,594 + pa 1 | 221 T 10,925 
6960 % „6 „6 „„ 6 6 6 %%% % „% „ 74 + y ! 6,1 4 ‚+ 8 
Nelon Corporation ......... „ 26 97 14 35 4.202 + 1.205 
C0000. ͤ ap p eae n 
— . . К р + Я 
Оца алив i Byss 18 blz | + 1, 46 | 25,890 — 1,0: 
dham orpo **coscoce "T es | | vee | Ы 
Perth (W. A.) Elec, Trams. „ 2 1,265 | - 9 | 47 , 61108 + 6,07 
Peterborough .................. » 18 105 | - 5 46 7.002 2:4 
Poole and Distriot....... eM], 18 $84 | + 10 46 14,219 (+ 56 
гхи шош Corporauon..| „, 26 1.20 - 6з 831 70,100 |+ 6,612 
g Corporation. 8 18 ыбы + 105 ч Thee + 6,314 
нак Corporation ...... | Me RM EE ! 
e900922v9099009259005 0009 - 18 87 ++ 1 46 6,789 mi 1 
Balford Corporation... .. „, 38 | 8,822, - 699 34 | 142130 ¼ 7.860 
Все КККК, ese] „ 16 | 58 + 9| 46 2,9 - 453 
x спек согус. РЯ |o» 27 4,095 | + 166 585 | 164,601 |+ 8,055 
вао огр раа ов... „ 24 7800 | — 67 34 | 84477 |- 2.193 
Bouthport Tramways m E, 16 242 = б 46 15.15 i y^ 
B.BtaHordahire Trams. ..| „ 18| G73 | - 312 46 | 55527 |- 6,916 
Epor 3 » 25 407 | + is | 81 10,100 jt 7.814 
Corporation ... 29 | 1,0 ;-- 93| 34 | 44,647 14+ 942 
Swansea Тташн............... „ 18 |o 41, + 8, 46 | 95,109 + 975 
unton Tramm eseo. „ 18 30 | - 11, 46 2,586 |- 290 
Tynemouth and District... „„ ls} 187 - c5. 46 | 13,141 | QS 
yneside Trama Co. „ 23 310 T 26; 47 18,880 3.063 
AMT District Council. „ 26 | + 14, 534 90,592 |+ 1,681 
RA » 26 4 ЖТ 45 92,694 T 
WM TION Соо, ‚ 24 | 286 | - 4 31 11,082 |+ 870 
d Аш ера „„ 24 | 970 T 89 86,797 sa 
Wien De 5 „ 16 | 38 + 2 46 6,113 |+ 503 
e District ... x J8 862 + T 8 46 | 18,0574 |- 63 
Werren... „ 18 | 751 | + 151 41 13,180 |4- 6,521 
rexham. . . . ... .. . . „ 18 88 - 27 16 5.075 | - 900 
Yorkshire Woollen District . 18 485 | - 40 46 27,094 [+ 8.855 
(a) These comparisons are with the corresponding period last year. 
* Partly electrical. t Minus 8 days, t Minus 2 days. 8 Plas2days. J Plus 9 days, 


** Fortnight 
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a І a 
" Price Price | Auf BUSSIREIS 
: § NAME. T um WEEK 30 : E NAME. Wed., 5 DIVIDEED | WEEK 0 
Nove 3 30. E Nov. 80. Nov. 30. E Nov. £0. 
a 
Hign- Lo v. Bigh-| Co 
‘ee ELEGTRIG RAILWAYS, TRAMWAYS,&o -— 4 a, ти eat, ost, $5 5 бе АДА EN 4 s. d. est. | est. 
Anglo-Argentine Ordinary Shares — pril, d боШ... .. ckheath & Greenwic i | 
5| 26 | Do. 5% Cum. Pref. aad Hoe sous} 6-58 4 9 0 is 55 Бу, See South Metropolitan Elec. Lt. & 
St. 6% | Do. Permanent 6% Deb. Btook - ——— 148 146 4 2 9 = |4 |... Power Co. bélow ..... PA zi T 
St. 5X | Auckland Elec. Trams 5% De id 106 —107 | 415 8 D 1сеј |1064 || 1016/0 Bournemouth & Poole Elec. Вор. “Ord. 12-18 |6 8 1 T 12} 
10| 6% | Barcelora Tramways Ord. . . . . . . . 9 —10 | 8 0 0 2 91 10 4/6 | Do. 42 per Cent. Cum. Pref ............ 94—10 4 10 0 s: Pd vei 
10 5/0 р Сат. оа „% %%% ов. ове 9 —10 5 0 0 es . oe 10 6/0 Do, 6 ‘Com: Secon d Pref. 000002999006 11 —12 5 0 0 as oe А 
Bt. «dx Deb. Stock (red.) . . . . .... 91 —96 | 414 0 RE à .. Mi S6. tix Do. r Cent. Deb. Stock (red.) ...| 104 —106 | 4 5 9 ^e à 
100| Б Do. per Cent. Debs.......-.......| 98 —101 419 6 = à b Bromley (Kent) El. Lt. & Power Shares 63-53 8 9 7 is І . 
* - " Bath Eid. Trams Pref. Ord................ KR is Bi р в. 6 ро. ха ро. aus ed. 101 1 115 K - 103 
a ‚ 57 Cum. Pref. ....... РР РРНК —1Ъ1та . "T а ктошроп ensington Elec. up.Ord. — ЖЕ . : 
5 es d б Trams. Invest. Ord 1 —2 ee ee ee ` ee 5 8/6 Do. per Cent. Pref. 9652006200009 09080000 1 103 8 5 1 Mar, Bept oe 
5 Do. 6 per Cent. Cum. Pref. ............ 517 8 ER "TA 5 8/0 Onicatte El есето Rupp! Ord. ........ 73-8 47 6 e: 71 712 
Bt. : Cent. Deb. Prov. Certs. ...| 96 —1 411 9 = | st.] 4% Central Elec. Sap. Oo. Guar.Db.Stock| 101 —107 | 3 14 9 - 23 
10| 8 Bristol ways and Carriage Ord... 19 —20 |4 0 O|Feb,Aug su] xs 5 4/0 Cross & Strand Electric ор...) 84-9 4 8 9|Feb, Aug we 
10| 4 Do, Cun, 3 t: fany paid) — 10 —10} 816 2 "P 5 2/8 Do. shay To Pref. ........ . . . . . 00. 5 —bi 818 8 Feb, Aug 5} bj 
Bt. 4% | Do. DE. MÀ 107 —109 | 8 13 4 | Feb, Aug .. 186. 4% | Do. 4% eb. Stock (red.). . . .. 6 108 —105 | 8 17 8 is Nm 
St. 6 ви 5 lambis Elec. Riwy. Def, Оға. 100 —108 | 5 16 6 эй у 6| 98 | Do. City Undertaking 4 * Om. Pref. 3-5 410 0 ы 4131 
St. 5 e€0998900080900900999902* 100 2103 4 17 1 = ee 5 2/3 Do. Me —6 ee ев e ee 
10| Б EY Com. P c out eee —ʒ. | 101—104 4 18 0 2 ME M 5 3/8 Chelsea Electric Su plyÓrd..........| 64-63 | 4 5 2 March ..| бу, 
40 97 Do iC por Cont. st Mort, Debs. ..... -|103 —104%| 4 6 9 - | .. (HSt.| 444 |* Do. 4% per Cent. Deb. Stock геї). .| 109 —111 | 4-1 9 | Jn, Deo .. 
100 44%) Do. ptis гоча Power Debs............ —100 | 410 0 um К ЖЕ? 10! 6 City of tadon Electrio Lighting 1043—11 | 410 11 Feb, Aug 10% 
10 6/0 PTUN Electric Traction %%% сое 10} 6 17 8 ee 10 91 10 6/0 ро. 6 рег Сер+. Cum. Pref. ean ecocosese 12 —14 4 Б 9 Јап, July 134 L] 
10, 6/0 | Do. б per Cent: Cum. Pref. ............ 111] 5 7 9|Feb, Aug 11 10 fest. 67 |* Do. брег Cent. Deb. Stock (red.)..... | 128 —127 4 0 0 In, Dee 
Bt. БЮ | Do. Б per Cent. P 1 Debs ......| 117 —119 | 4 4 3 -. [119 |1184 St. 44% | Do. 447 and Deb. Stock (red) ses: e| 104 —106 4 5 9 — 105 .. 
St. 447 | Do. ра per Cent. 2nd Deb. Stock.. 95 —97 | 4 12 19 И 9e .. M 101 4 County of London Elec. Supply Ord 91-9] 421 a А 
5| 1/6 | Buenos Ayres and Pe esses 83—315 | 514 0 P 344] 8:20 10| 6/0 р. 6 per Cent. Cum. Ртеї............... 19 —12} | 4 16 0 | Mar, Sept oat ; 
6| 8/0 | De. Cent. 4 secese) D 5 2 3 уй 63 | .. Ist. 447 Do. 44; Deb. Stock (all paid), (red.) 107 —110 | 4 8 3 vs 1 , 
6 8/0 Do. e „6 %%% %% Debs. *80000095292300099090092* — b 11 6 ec oe oe St. УА Ро. Second Deb. Btock Prov. Certs.. 101 —103 4 7 b ee . . 
Bt.| 5x Do. Cent. Debs. ....... . eve. 100 —1 412 8 5 ia .. St.] 5% | Elec. Ltg. & Trac. Со. of Aust. 57 поре 88—98 5 7 6 . : 
Bt.| 57 | Do. 5 2nd Deb. Stock Prov. Certs. | 102 —105 | 416 3 — 1104 | .. 61 20 | Folkestone Electricity каккы ч Ord. 410 9 » oil seg 
St. 5% Buenos Ayres Elec. Trams (1901) Ltd. 8t. 44% Do. t} lst Deb. Stock „ eee] 1(2 —106 4 7 0 mo ee ~ 
ob: с Deb SUE Stk. ......... sS] 96 —99 |5 2 6 25 MT n 10] .. | Havana Electricity Co. 8 —— À x эз +% D 
5 3,0 Deb 81 (red.) [(ITTIYIII 73—8 8 15 0 ео 8 712 Б 3,6 Hove Electric Lig ting Ord... %% % 000000006 7 5 6 8 eo oe 
100 44x do. Do. sh ini Ist it Deb. Block (red. sv 166 —108 | 4 4 0 ui k .. ШЕЕ. 44% I. of W. Elec Lt. & Powers47% Db. St. спе) 100 —102 4 8 9 хе 100 104 
1 1/0 НЕ 14-14 | 6 8 0 we a) 1% 1| .. | Kalgoorlie Elec. Power& ш. NS. ve 14 МА i Ya 
St.“ 4x Саре Е CE e.. 93 —95 4 4 2 June, Deo 934 | .. 5| 5/0 Kensingin & Knghtsbdge токы 12 —18 412 4 Е? кат И 
St. 4 Do. 4 per Cent. Pref. Stock ............| 101 —108 | 8 17 9 .. 0s 1013 || 6 Do. r Cent. Ist Fret. . . .. ; 64—7 | 4 5 9 Jan Juy] .. | .. 
St. 4 Do. Deferred Stock . . . betete e 81 —86 | 413 6 Е 843 | .. iist | 4% | Ke & Kngtbg.Co.&N eren , 
100 47 4 per Cent. Debs.. ........... PONE, 108 —110 | 8 18 4 2 dd) e Co. (Joint Station) 4% рер. Stck.(red.)| 102 —104 | 3 17 8 2 Е Р 
5 9/6 City of Blemingham Trams b% Cm. Prf.) 4]- 417 6 Hi Dx si 8| .. London Electrio Supply O г ET 9 —9 v ex ЗЯ 
100 4% | Do. 4 per Cent. 1st Mort. Debs. ...... 98 —101 | 319 3 t P aot 5 8/0 Do. брег Cent. Pref . . . . . . . ( 68—604 |5 2 1 tj 
Bt. 23% | City and South London Rly. Con. Ord. 46 —47 | 4 15 8 рер Aug 47 | 464 [st. 4% r Cent. 1st Mort. Deb... 97 -f |4 2 0 Mr, In, 8, D 26 
Bt.) 57 Do. брег Севе Perp. Pref. (1891) . 122 —125 4 0 3 Feb, Aug e 10! 9/0 Metrope tanElectricBup.Ord. ........| 164 -163 5 7 0 | April, Oct 164 108 
Bt. 57 Do. 1896) . *9058209*9 6 %%% %%% %%% 117 —120 4 8 6 oo eo oe 5 2/8 Do. per Cent. Cum. Pret... eec c9 ә 5g—5} 4 1 10 Jan. July ЕЁ 
St. 57 | Do. (1901. . . . . . 116 —118 4 5 6 de 114 | .. st. | 447 | Do. Der Cent. Deb. Stock 1st Mort.| 119 —117 | 3 18 0 In, Doo 
Bt. 47 | Do. 4 per Cent. Perpetual Debs ...... 104 —107 | 3 14 9 | мау Nov | .. | St. 847 | Do. 83jperCent.Mrt. Db. Stock (red.) 97 —99 3 10 6 ih 97 |. 
Bt. 57 | Colombo Trams&Ltg. 57 1st Mt. Db. (rd.) 101 —104 | 4 16 8 As > .. 100 64% | Midlan Elec. Corp. for P. D. Ist Mort. Ob.] 93 —96 4 18 9 o IN a 
10| 6/0 Papin. шше таш, (1896) Ltd., Ord. 13—14 |4 5 8 ie ix m 10! 6/0 | Notting Hill Electric Ord........ esc, 14-15 | 4 0 0 | March.. s 
10| 6/0 Do. r Cent. Pref. ..................... 15 —16 |316 0 EN m . 111001 47 Do. 4 рег Cent. 1st Mt. Debs. . 101 —103 3 18 2 2 НИЙ 
10 3 04 | Gt. on ern & City Rly. Prf. Ord. (4%)|  64—6 vs 23 61 Es 5| 2:6 | Oxford Electric Ord. ...............«| 6—6} | 5 4 0 March. 6i 
10 4/0 | Gt. Northern, Piccad y& Brompton 8t.| 47 Do. 4% Deb. Stock . . . . . .. 99 —101 [4 0 o 2 is 
Ord., Speyer Bros. Scrip Чеги: — 84-93 - T se ues 1| .. | Rand Electric... 15-1 is Е 
10 10% |; Imperial Tramwa Ord esee] 1 % | 4 0 O | Mar, Верь! -- | .. ||100| s$% |* Royal Elec., Montreal 4}% 1st Mt. Deb] 100 —102 | 4 8 9 | April, Oct 
10 6% |t Do, брег Cent. Pref. ....... cove coss] 244—105} | 818 4 ar, б. | ж bj 60 | St. James & Pall Mall Elec. Ord....... 144-143 4 18 4 Feb, aug 
St. 2 it Do. 44 per Cent. Be РУЛЯ 110 — 112 4 0 0 Jan, July ав ux Б! 3/6 Do, 7 per Cent. Pref. — EL —D 817 9 Feb, Aug si sa 
5 2/6 | Isle of et Elec. Trams & Lt. 6% Pi. 817—4} 5 17 8 i T .. st.] 837 | Do. 8% per Cent. Deb. Stock (red. )..| 99 —101 3 10 0 23 БЕ . 
St. 4 Do. 4 рег Cent. Deb. Stock. ........... 90—98 |4 7 8 x T 5| 4/0 | Smithfield Markets Electric Bup. Ord... 23-823 6 3 1 2 ep. s 
10,1 Liverpool Overhead Railway Ord ,.... 8/1—8]2|8 13 0 Feb, Aug n .. БЕ. | 4% Do. 4 рег Cent. Deb. Stock . 83 —87 | 412 6 rr : А 
10 6% Do. eder Cent. Pref .... . ...... ... . 10 —104 4 15 3 | Feb, Aug "n b| 8/0 | South London Electric Supply Ord...... 41-4) 3 6 8 b 4| .. 
Bt. 4 Do. er Cent. Db 99 —101 | 819 3 | Jan, July МЕ me .. | South Metrop'n Elec. Lt. & Po-ver Ord. —1 га d К Ж» 
10| 56 | London United Trams. §% Cum. Pret. 104—104 4 12 0 i 104 | 103 о Do, 7% Cum. Pref. ........ me 115. | 416 9 = js 1 
Bt. 4X Do. 4% 1st Mort. Deb. ie gr adio 104 —1(6 | 8 16 9 x2 1043 |104} [St. 447% | Do. 4 1st Db. Stk. Prv. Gta. (rd. oon.) 107 —110 4 2 3 ip з 
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NOTES. 


— MÜÓ(Óo— PHÀ— 

EVEN British industrial concerns, partly financed by American 
capital and conducted by American brains, are not exempt 
from the present depression in trade, and the British Westing- 
house Co. has apparently suffered as severely as any. At 
all events, bad trade is said to be one of the causes of the 
Company's present unfortunate position. The chairman, Mr. 
W. I. BUCHANAN, at the annual general meeting, was not 
unduly optimistic nor did he prepare the shareholders for any 
great catastrophe. He merely explained, as many chairmen 
have done before, that results secured during the early years of 
the life of any large industrial enterprise are not conclusive as to 
what its future will be ; he also expressed the view that the large 
works at Trafford Park would not be found too large for the work 
which would, **one day," come to them. But he did not even 
give an approximate idea as to when the “ опе day” would 
be. Mr. BUCHANAN admitted that the character of the plant 
had been apparently too extensive at the outset, and that 
this gave rise to a similarly too extensive organisation. Later 
on he referred to foreign competition, and explained that the 
trouble was not so much the actual amount of business obtained 
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by foreign firms in competition with British ones, as the 
influence which the presence of this competition had upon the 
prices quoted by British manufacturers. It became necessary 
for the sales department of the company to try in advance 
to discount this unknown outside price,” and this department 
has apparently rather overstepped the mark in its efforts to 
secure the market. 


In our Legal Intelligence columns last week we reported an 
application in the Chancery Division on behalf of the Nernst 
Electric Light (Ltd.) for a rather exceptionally large reduction 
of capital. This application has called forth some strong 
criticism from our contemporary, the Journal of Gas Lighting, 
with which we are quite in accord. In fact, in our issue for 
February 24, 1899, at the time of the issue of the prospectus 
of the company, we severely commented upon the amount 
of the capital—viz., £320,000, and expressed a doubt as to 
whether the operations of the company would result in suffi- 
cient trading to pay a dividend upon this huge sum. In read- 
ing our contemporary's remarks upon the application for a 
reduction of capital, however, it is apparent that the opinion 
is held that à diminution in the competition between gas and 
electricity will inevitably result in consequence. Our contem” 
porary is scarcely familiar with the facts of the case. The 
company which has just applied for a reduction of its capital 
did not own the British patents of the Nernst lamp, and, in 
fact, has never yet manufactured the lamp for sale. The 
company on its formation merely possessed the right to apply 
for patents in Australasia, Africa, Asia, and South and Central 
America. Neither the technical nor the commercial prospects 
of the Nernst lamp are in any way affected by the application 
in question, the practical result of which will be to add another 
agent to the already numerous list of firms in this country who 
sell the lamp by agreement with the Electrical Co. (the owners 
of the British patents), who, in their turn, have arrangements 
with the owners of the Continental patents. So far from 
“The Fall of the Nernst Lamp," as our contemporary puts it, 
having taken place, improvements are being constantly made, 
and a series of special discounts, arranged between the holders 
of the patents and the various licencees, came into force on 
September 1 this year. 


— lem 


THE announcement that the Mercers’ and Fishmongers' 
Companies have decided to reduce their annual contributions 
to the City and Guilds of London Institute will be received 
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with regret by all who have had the privilege of receiving 
technical instruction under the Institute. Others, also, who 
have not come into actual contact with the organisation, but 
who appreciate the vast amount of good work which has been 
performed by it, will share this feeling. Although the City 
and Guilds of London Institute has not restricted its munifi- 
cence to the training of electrical engineers, yet it is unques- 
tionable that the electrical industry of this country owes no 
small portion of its success to the Institute. The Mercers’ 
Company has reduced its annual subscription from £3,000 to 
£2,000, and the Fishmongers’ from £4,000 to £2,000, but, at 
a meeting of the members of the Livery Companies of the 
City held on Monday, the hope was expressed that the reduc- 
tion would only be temporary. Whether it be temporary or 
permanent something will have to be done to make up the 
difference. Even with the full grants, the City and Guilds’ 
Technical Colleges are by no means wealthy, and economies, 
sometimes detrimental to the work carried on, have to be 
effected owing to lack of means. 


— 


THERE are two possible ways out of the difficulty: one is 
for some private individual or company to supply the deficiency, 
and the other is to raise the fees payable by students. In 
any case there could be no harm in adopting the latter 
course, since the present scale of fees cannot be considered 
beyond the reach of students recruited from the middle classes. 
Last year students’ fees at the Central Technical College 
amounted to £9,640, but the expenditure was £4,022 in excess 
of this sum, apart from £2,834 spent on an extension of the 
College and on the salaries of the University Professor and 
his assistant. Now, as the annual fees payable by each 
student amount to only £30, it would not be unreasonable 
to increase them by, say, 50 per cent., thus placing the College 
on a much sounder financial basis. A similar course might 
equally well be adopted at the Finsbury Technical College, which 
at present is far from being self-supporting. It is frequently 
argued that technical e lucation must, of necessity, be aided by 
charity, and although this may have been perfectly true some 
years ago, it no longer follows that it is true to-day. Technical 
education, as then understood, meant the teaching of trades and 
handicrafts to those who were engaged, either as apprentices 
or journeymen, in those trades. Obviously such work could 
not be self-supporting. But engineering education of the present 
day is a totally different thing; the parents of those who 
receive it arc, or ought to be, in the majority of cases, well 
able to pay reasonable fees. No one dreams, for instance, of 
subsidising a school for lawyers, and yet the average engineer 


eventually attains a position socially and financially equal to 
that of an average legal man. 


— — 


Tue Paper on tramway running powers which was read by 
Mr. STEPHEN SELLON before the Tramways and Light Rail- 
ways Association last week, and an abstract of which we give 
in another column, unfortunately did not attract a very large 
audience, only about 20 persons being present. The reason 
for the sparse attendance was no doubt because the Institution 
of Electrical Engineers Annual Dinner was held on the same 
evening. In fact, it frequently happens that the mectings of 


the Association clash with those of the Institution, naturally to 
the detriment of the younger soeiety. If this want of foresight 
in arranging the future meetings of the Tramways and Light 
Railways Association could be avoided the attendances at the 
meetings would undoubtedly increase considerably. In other 
respects, however, Mr. SELLON’s Paper comes at an opportune 
season, and from the discussion it is apparent that tramway 
authorities generally are now inclined to take a more reason- 
able attitude in this matter of running powers. No practical 
difficulties can be said ever to have existed in connection with 
through running, the deadlocks which have occurred in the 
past having been the result purely of sentimental objections. 
The prolonged negotiations at Newcastle, which ended in a 
Parliamentary fight costing £10,000, were occasioned by the 
defeat by one vote of a proposal of the Newcastle Tramways 
Committee at an early stage. Therefore, no unprejudiced 
person will see the slightest objection to the establishment of 
an authority to which all such cases should be referred for 
adjudication. Such a tribunal should be provided for in one 
section of a new Tramway Act which is urgently needed to 
take the place of the Act of 1870. This suggestion, made by 
Mr. VEsEY KNox, the Parliamentary lawyer, merits con- 
sideration at the hands of the Government. 


Mr. J. B. BunkE's letter in our Correspondence columns 
this week raises some questions with regard to the much- 
debated N-rays which, by a fortunate accident, are an 
swered by two simultaneous Papers of which abstracts 


will be found in our Contemporary Electrical Science 
columns. The first question touches the subjective aspect 
of the rays. It asks whether M. BLONDLoT can see the 


N-ray reactions when others beside himself or his assistants 
manipulate the apparatus. If the N-ray laboratory visited by 
Mr. R. №. Woop was that of M. В.охріот himself—a 
matter as to which we are left in the dark—then the above 
question is answered in the negative. In other words, 
M. BLoNDLOT is under the influence of a psychological 
disturbance," as Mr. BURKE puts it. On the other hand, 
M. Вгохргот himself anticipates Mr. BURKE'S second objec- 
tion by what we must acknowledge to be a logical refutation. 
An objective photographic record is the most desirable kind 
of testimony to the reality of the N-rays. M. BLONDLOT 
has long ago obtained that, and he now defends its 
authenticity by further test conditions. 
ordinary controversy goes merrily on. The only way out of 
the deadlock seems to lie in Mr. Woop's excellent suggestion 
that joint experiments should be made by the chief parties 
concerned. The N-ray controversy is most remarkable for its 
length. The acuteness of the dispute need not cause surprise 
when we remember that a prominent British physicist declared, 
in the early days of the Lippmann photographs, that they con- 
tained “nothing in the shape of a spectrum." Such a mis- 
carriage of judgment should make us hesitate to pronounce 
hastily on the merits of the French discoveries. 


— áo ——— 


Mn. G. F. C. SEARLES Paper read before the Institution 
of Electrical Engineers and entitled “Studies in Magnetic 
Testing" is an important contribution to our knowledge of 
the properties of iron. Owing to its great length we have 


And so this extra- 
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been compelled to publish it in an abridged form, but enough 
is printed to enable the reader to follow the author's work ; 
for fuller details reference must be made to the Paper when 
printed in the Institution’s Journal. The most important 
part of Mr. SEARLE'S work consists in careful experimental 
research into the quantitative meaning of the effect of 
the “history” of the iron on its magnetic state, and he 
finds it necessary to use several new terms according to the 
point from which the magnetic properties of the iron is 
viewed. Thus we have his “apparent,” ** normal ” and “virgin” 
induction, permeability and susceptibility for the same magne- 
tising force. For the practical user of iron the result of all 
this is rather bewildering, and it is clear that measurements of 
static hysteresis and permeability can be of little value for 
comparative purposes unless carried out with laborious pre- 
cautions that seem to place such tests quite outside the scope 
of commercial work. The user of iron for transformers, and 
even for armatures, will be even more than ever inclined to 
the view that, after all, wattmeter tests tell him what he wants 
to know; and that hysteresis loops, however important from 
the physicist’s standpoint, have but little use for him. For 
all this, the general investigation of these properties must not 
be deprecated, for every such investigation is a step nearer 
understanding the real nature of the forces which the electrician 
uses and attempts to control. 


— — 


THE Paper on “ Hydrodynamical and Electromagnetic 
Investigations Regarding the Magnetic Flux Distribution 
in Toothed-core Armatures" by Prof. Н. S. HELE-SHAW, 
Dr. ALFRED Hay and Mr. P. Н. PowELL 
in the present issue of The Electrician. It was received with 
enthusiasm by a crowded audience at the Institution of 
Electrical Engineers on Nov. 24th. Dr. Hav explained in 
a concise and masterly manner the objects of the investiga- 
tions undertaken, and touched upon a series of methods for 
determining the so-called “correction coefficient” with which 
the length of gap along the periphery of the armature has 
to be multiplied for obtaining the mean“ cross-section. Once 
this mean cross-section is known, the dynamo calculations 
can be proceeded with as if the armature core were smooth. The 


is concluded 


best method, derived from a purely mathematical basis, is 
that of Mr. F. W. CARTER, and the close agreement of the 
correction coefficients when calculated from Mr. CARTER's 
.formula on the one side or computed experimentally by the 
stream-line method of the authors on the other, may be taken 
.as an indication that the flow of magnetic lines of force may 
be. truly imitated by a hydrodynamical process. Mr. Hay 
then described the electromagnetic experiments, the chief 
object of which was to determine the magnetic induction at 
the top, middle and bottom of teeth of various forms. "The 
interesting fact was, observed, as had been foreshadowed, 
however, by the hydrodynamical stream-line pictures, that 
the flux in a tooth is greatest somewhere near the middle 
of the tooth, being smaller both above and below this point. 
The hydrodynamical investigations were very ably elucidated 
by Prof. HELE-SHAW, who showed a number of apparatus for 
carrying out the experiments, and described graphically the 


difficulties which had to be overcome ere good results were 


obtained. But the clou of the evening was the series of 
beautiful stream-line pictures, illustrating the flow of a mag- 
netic flux in and around an armature tooth, which were 
actually developed before the eyes of the audience, and pro- 
jected by a lantern on to the screen. The experiments were 
conducted without a hitch, and members were unsparing 
in their applause. 


WE have received a shilling pamphlet bearing the title 
„Electricity: its Place and Power in the Universe, or a 
Justification of the Single Theory of Electricity and Mag- 
netism,” the author of which has modestly hidden his identity 
behind the nom-de-plume “ Eureka.“ He sets forth in his 
50 pages а new scheme of the universe. Tho “ forces "—light, 
heat, energy, electricity, gravitation—are handled with great 
freedom, the last being identified with terrestrial magnetism, 
or electricity, or—by means of the thermopile—the heat of the 
earth! Аз for terrestrial magnetism, its complexities are 
traced to the effects of the earth’s spin on the stream-lines of 
gravitational energy. Unhappily the much greater orbital 
velocity of the earth appears to have been forgotten. All this 
is supported by quotations from NEWTON, FARADAY and 
Jupp. The author is doubtless a supporter of the kind of 
training called heuristic, which, we are informed, encourages 
independence of thought rather than mere accumulation of 
knowledge. 


Sir Oliver Lodge on Education.—In the course of an 
address at the distribution of prizes at the Birkbeck College, on 
Tuesday evening, Sir Oliver Lodge said there were two types 
to be avoided in education—the cultured man without know- 
ledge, and the knowing man without culture. 


Royal Society.— Among the Papers down for reading yes- 
terday were the following: —“ Note on a Means of Producing 
a High Voltage, Continuous or * Pertinacious ' Current," by 
Sir Oliver Lodge, F. R. S.; The Effect of Liquid Air Tem- 
peratures on the Mechanical and other Properties of Iron and 
its Alloys,” by Sir James Dewar and R. A. Hadfield. 


Personal.—Prof. H. S. Hele-Shaw has resigned his position 
as head of the Faculty of Engineering at the Liverpool Uni- 
versity in order to take charge of the new Transvaal technical 
institute which the Government proposes to establish at 
Johannesburg. The appointment is for 12 months, and Prof. 
Hele-Shaw will leave England early in the new year. 


Electrical Oontractors’ Association (Incorporated).—A 
meeting of the Northern Section of the Electrical Contractors’ 
Association was held at Stockton-on-Tees on Saturday, 
December 3rd, when Mr. J. McDermott presided over a 
representative attendance of members. It was reported that 
the membership was increasing rapidly since the incorporation 
of the Association, and very many matters of interest were 
discussed. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Cayenne—Pinheiros ........ Aug. 18, 1902 — 
ssi-Issa (Yemen)—Camaran Oct. 22,1902 .. — 
Tarifa—Tangier ......... ... Јал. 18, 1904 — 
Cayenne--Paramaribo ...... July 13, 1904 — 
Jupiter Julets (Florida) — Nas. 
sau (Bahamas)............ Oct. 20, 1904 .. — 
Santa Cruz (Teneriffe) —Tejita 
(Teneriffe) .............. Nov. 11, 1904 Dec. 2, 1904 
Sitka—Valdez (Alaska)...... Nov. 11, 1904 — 
Mozambique—Majunga...... Nov. 15, 1904 Dec. 2, 1904 


Surface-box Explosions and the Daily Papers.—Monday 
morning’s newspapers contained startling announcements re- 
garding “exploding mains” at Bermondsey, and it was alleged 
that “about 12ft. of the roadway was blown up and thrown 
some 10ft. into the air.” But this was not all :—“ The panes of 
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glass in the neighbouring houses were all broken,” sleepers 
were awakened for nearly a mile around and there were 
* sheets of flame." What really happened was that the lid of 
a distributing box was blown off and that the newspaper 
reporter did not arrive on the scene until after excavations 
had been commenced to remedy the trouble. He therefore 
mistook the excavation for the crater of an explosion. To add 
to the desolation of the scene, two houses opposite had been 
on fire and all the windows were broken. These, added to the 
windows broken by the explosion, go towards the panes of 
glass in the neighbouring houses were all broken.” The 
sensational reports which are published of these occurrences 
emphasise the necessity for exercising every care in the ventila- 
tion of surface boxes. 


Snow and Electric Railways.—A few days ago the following 
statement appeared in The Times :— 

As some doubts have been expressed as to the practicability of main- 
taining electric traction on railways during snow, it is of interest to learn 
that throughout last week's heavy fall the electrified train service on the 
North-Eastern Railway Co.’s suburban lines at Newcastle was maintained 
in full operation without any interruption or the slightest difficulty of 
any kind, although on many of the steam lines considerable delay was 
occasioned. 

The British Thomson-Houston Co. inform us that, as con- 
tractors for the electrical equipment of these lines, they have 
verified this statement, and find that during the recent snow 
absolutely no trouble whatever was experienced, and that there 
was not the slightest difficulty in easily keeping the schedule. 


Obituary.—It is with extreme regret we learn of the sudden 
death on November 22nd of Mr. E. M. Reiss, secretary of the 
United River Plate Telephone Co. Mr. Reiss had been asso- 
ciated with the company for some years, and had until 
comparatively recently enjoyed excellent health. A short 
time back, however, he was attacked by an internal complaint 
which necessitated an operation, and from this he had appar- 
ently completely recovered. A relapse, however, occurred, 
and, as stated, Mr. Reiss died quite suddenly. He was only 
42 years of age. 

e death of an old telegraphist is announced in the Bristol 
Times and Mirror. Mr. A. M. Hazel, who, at the time of his 
death, was local representative of the Commercial Cable Co. 
at Bristol, resigned his position with the Post Office Telegraphs 
at Bristol 25 years ago, when he joined the service of the 
Compagnie Frangaise at St. Pierre. A few years back he 
relinquished his post at St. Pierre and joined the service of the 
Commercial Company. Mr. Hazel was one of the workers in 
telegraphy before their acquisition by the State in 1870. 


A Fault Localising Bridge. —Mr. Trubie Moore, assistant 
engineer to the Yorkshire Electric Power Co., has sent us a 
description of a simple form of stretched wire bridge for 
localising faults in mains by the Murray loop method. It is 
intended for use with a testing voltage of about 12 volts across 
the loop and a resistance of about 15 ohms. There is a 
stretched platinoid wire 1 metre in length of about 1:5 ohms 
resistance, this being stretched on a metre scale. A contact 
maker slides upon this wire. In conjunction with it there are 
18 non-inductive resistance coils, each of the same resistance 
as the stretched wire, and connected to selector switches in 
such a manner that there are always nine coils and the 
stretched wire between the terminals, and so that the stretched 
wire may be made to take up any position in the sequence of 
the coils. This arrangement, it is seen, allows the equivalent 
of à ger range of scale than with the ordinary stretched 
wire bridge, but it is not quite so simple or so cheap to con- 
struct as the ordinary stretched wire form or the direct reading 
type made by Messrs. Nalder Bros., and the test will take 
longer and suffer greater risk of error. 


Wireless Telegraph Notes.—A Reuter telegram from Bari 
states that the wireless telegraph station there received a 
message of 400 words in half-an-hour on December 1st. 

The Constantinople correspondent of the Standard has 
telegraphed that a contract for the establishment of two wire- 
legs telegraph stations, one in the Island of Rhodes, on the 
coast of Asia Minor, and the other at Dernah, on the east coast 
of Tripoli, was signed with a German firm on Saturday. It is 
stipulated that the system shall be in working order by 


equipment for communication with the coast stations. 


May lst. If the results are satisfactory, similar stations may 
be erected along the Red Sea coast. AN | 

In his annual report the Secretary to the Treasury of the 
United States makes the following remarks concerning wire- 
less telegraphy : — 

Preparations are being made through another branch of the publie 
service for the erection of wireless telegraph towers at convenient 
intervals along the sea coast. These towers, together with those main- 
tained by private corporations, will afford opportunity for the advan- 
tageous use of wireless telegraphy by the Revenue-cutter service of this 
Department. This service has now a coastguard of modern vessels, and 
I recommend that at least 10 of these be provided with approved wireless 
The probable 
cost of outfitting this number of vessels will be $19,000, and I recommend 
that this sum be appropriated for the purpose. 

Electric Traction from Gas Power.—A somewhat unique 
departure from established methods in electric traction has, 
according to the Railway and Engineering Review, of Chicago, 
recently been undertaken at Warren, Pa. The Warren and 
Jamestown Street Railway Co. is equipping an alternating- 
current single-phase electric railway system to operate between. 
Warren, Pa., and Jamestown, N.Y., for which power will be 
supplied by gas engines operating with natural gas. The 
power station will be located at Stoneham, Pa., two miles from 
Warren. The initial equipment will consist of two Westing- 
house gas engines each of 500 B. H.P. capacity. They will 
be of the horizontal single crank double acting type, directly 
connected to 260 kw. high-tension Westinghouse gene- 
rators. The power equipment also comprises a 55 H. P. 
Westinghouse gas engine for operating the air compressor and 
exciter unit. Natural gas will be used, furnished by the local 
distributing company. In this district the gas has a calorific 
value of about 1,000 B. Th. U. per cubic foot. Transformer 
sub- stations, five in number, will be located along the right of 
way. These will receive the high- tension current from the 
transmission line and reduce the voltage suitable for use in 
single-phase motors. The present motive power equipment of 
the cars will comprise four quadruple sets of Westinghouse 
single-phase motors each approximately of 50 H. P. capacity. An 
interesting feature of the system is the arrangement for opera- 
ting the alternating- current motors upon the direct- current 
trolley lines within the city limits of the termini. 

Ignition as Applied to Internal Combustion Engines. — 
This was the title of the opening lecture of the session, given 
by Sir Oliver Lodge before the Automobile and Cycle Engi- 
neers’ Institute in the theatre of the Institution of Mechanical 
Engineers on Monday last. Sir Oliver briefly referred to the 
general principles of gas and vapour engines, and then laid 
stress on the circumstances that bring about rapid and com- 
plete combustion of the gas or vapour—namely, (1), concentra- 
tion of the mixture, (2) compression, (3) high temperature, (4) 
excess of hydrogen, (5) ignition in several places, (6) ignition 
in the proper place, and possibly (7) dilution with other light 
quickly-moving gases. Sir Oliver is given to prophecy, and 
he thought in time the water-jacket, as a means of cooling, 
would be looked upon as inefficient as that employed in 
the Newcomen steam engine; possibly the solution might 
lie in the direction of the Pelton wheel. The lecturer 
was not content to deal only with engines, and in his 
remarks on the proper place for ignition he showed that when. 
combustion took place at a relatively slow rate, as in the internal 
combustion engine, the proper place was far from the piston, yet 
in certain circumstarees, when the combustion was of the order 
that took place in a modern gun, the proper place might be 
near the projectile. In the first case the “running away” of 
the piston made it difficult for it to be properly hit when the 
combustion started near, whilst in the second case, to use the 
whole energy of a high explosive, the rate of combustion 
should be as slow as possible; in the extreme case of 
dynamite it would probably be impossible to make the 
explosion slow enough to prevent the bursting of the gun. 
Sir Oliver next showed lantern slides and explained various 
forms of flame and tube ignition; and, continuing, he 
explained briefly but lucidly the effects of self-induction. 
and capacity. A description of the various modern forms. of 
electrical ignition, which are worked either by magnetos or by 
the breaking of a circuit, naturally followed. In conclusion, 
Sir Oliver showed his B-spark experiments which have now 
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taken practical shape in the form of an electrical igniter, 
consisting of a small induction coil and two condensers 
with outer coatings connected to terminals on the case and 
shunted by a leak. From these terminals the leads are taken 
to the B-spark knobs in the combustion chamber. It was 
shown how the B-spark took place in water, with bad insula- 
tion, and even with smut and oil nearly filling the air-space, 
whilst the A-spark of the induction coil was inost sensitive 
to adverse influences. 


Institution of Electrical Engineers’ Dinner.—The sixteenth 
annual dinner of the Institution of Electrical Engineers took 
place at the Hotel Cecil on Thursday, December 1st, when the 
total number present was 439, among whom were :— 


Mr. Alexander Siemens, President, in the chair, Lord Alverstone, Lord 
Biddulph, Lord Strathcona, Sir W. de W. Abney, F. R. S., Sir A. B. Binnie, 
Sir H. Buckley, Sir E. Carbutt, Rear-Admiral Sir A. J. Durston, Sir 
Douglas Fox, Sir C. Fremantle, Sir R. Hunter, Col. Sir H. Jekyll, Sir 
W. Lce-Warner, Sir J. Norman Lockyer, Sir. P. Magnus, Sir H. C. Mance, 
Sir A. Noble, Sir W. Ramsay, F. R. S., Sir A. W. Rücker, F. R. S., Sir 
Marcus Samuel, Sir J. W. Swan, F. R. S., Major-Gen. Sir A. E. Turner, The 
Dean of Westminster, Col. R. E. B. Crompton, Capt. H. O. Mance, D. S. O., 
Dr. R. T. Glazebrook, Profs. W. E. Ayrton, Callendar, S. P. Thompson, E. 
Wilson, Messrs, W. I. Buchanan, T. O. Callender, S. Dobson, W. Duddell, 
A. C. Eborall, W. B. Esson, S. Z. de Ferranti, J. Gavey, F. Gill, R. Kaye 
Gray. R. Hammond, C. Hawkesley, J. S. Highfield, J. E. Kingsbury, C. H. 
Merz, W.. M. Mordey, S. Morse, W. H. Patchell, R. W. Perks, A. H. Preece, 
J. S. Ra worth, J. H. Rider, C. E. Spagnoletti, J. Swinburne, and C. H. 
Wordingham. 


After the usual loyal toasts had been proposed by the Presi- 
dent, and duly honoured, 


Lord ALVERSTONE gave “ The Institution of Electrical Engineers," In 
a few well-chosen words he carried his hearers back through 35 years, 
when the Society of Telegraph Engineers had been founded by seven men 
who were very dubious as to ite ultimate success. To-day it was one of 
the most successful, one of the best-supported, and one of the most 
powerful of existing scientific societies. This phenomenal advance he attri- 
buted to the fact that the Institution had kept well abreast of the times, 
and had been indefatigable in its efforts towards the distribution of tech. 
nical information. He reviewed briefly the development of the telegraph, 
lighting and power transmission. It was not possible to say what would 
happen before the Institution attained its jubilee. The previous day 
had seen two of its past-presidents honoured by being awarded Royal 
Society medals—he referred to Sir Wm. Crookes and Sir J. W. Swan. 
No man in England was more worthy than Sir J. W. Swan of the dis- 
tinction, too long deferred, which had recently been conferred upon him 
by the King. Mr. Alexander Siemens bore a name which would for ever 
be revered by engineers, and he himself had received many kindnesses 
at the hands of his kinsman, Sir Wm. Siemens. 

The Presipent, in his reply to the toast, referred to the election of 
Lord Kelvin to the Chancellorship of Glasgow University. Не then read 
telegrams of congratulation from the Belgian and Italian Societies of 
Electrical Engineers, and expressed gratification at the kind way in which 
the Institution was received whenever it went abroad. He attributed the 
great development of electricity throughout the world, in large measure, 
to its international character. 

Mr. R. Kaye. Gray, in proposing ‘Our Transatlantic Kinsmen,” 
referred to the great esteem in which Lord Strathcona was held, both in 
this country and in Canada. The work that the newer hemisphere was 
doing and bad done in the electrical industry was such that it would have 
been impossible to forecast. This was not astonishing if we remembered 
who our kinsmen were. They had been unhampered by the moss which 
grew with age in the older countries, and they had had a freedom of 
action which was impossible with us. With their great merits, they had 
the faults of their merits. Success had bred an optimism which was 
admirable in its way, but a time would come, and, in his opinion, it was 
nearer in the United States than in Canada, when things among our 
Transatlantic kinsmen would have to be conducted more and more on 
the lines followed in the older countries. If this prudence came to the 
rescue then the future of our kinsmen would be built on a stable founda- 
tion. He then referred to the Institution visit to America, when their 
hosts spared neither personal trouble nor purse in providing personal 
comfort and instruction. 

Lord SrRATHcoNA (High Commissioner for Canada) and Mr. W. I. 
BucHaNnan (managing director of the British Westinghouse Co.) replied. 
The latter, in a humorous speech, said he was glad when he found that 
there was a fixed time-limit for the delivery of the speeches, as this was 
the sort of thing they were used to in consulting engineers’ specifications. 
While British engineers were struggling with industrial and fiscal prob- 
lems, he could assare his hearers that Americans took a keen interest in 
the fight, and would be quite ready to adopt such measures as would pro- 
tect themselves when some arrangement had been arrived at. He then 
indulged in some pleasantry at the expense of the English consulting 
engineers, and spoke of the exuberant enjoyment and poetic imagery ” 
which was to be found in many specifications. 

Mr. R. Нлммомь then proposed the toast of Our Guests," coupled 
with the name of Sir Henry Buckley, who, he said, was held in high 
esteem by all electrical engineers. Many an electrical patent action had 
been fought out before Sir Henry, and he feared that the latter would 
think electricians were very quarrelsome folk, that night he saw them 
in a different guise, 


In replying, Sir Henry BuckLEY said that he had never yet received 
an answer to the question, What is electricity?" He touched upon the 
theory of matter, and expressed the conviction that the ultimate atom will 
prove to be nothing more than a mere vibration. It was a great intellectual 
pleasure to hear eminent experts argue out an important patent case, 
and if anyone came and offered to explain what electricity really was, the 
Court would receive him with open arms. This concluded the toast list. 

On the adjournment to the reception room, an appeal was 
then made by Mr. W. H. Patchell on behalf of the McMillan 
Memorial Fund. He pointed out that the required amount 
of £2,000 had not then been reached, and that this sum was 
really the minimum which would provide proper education 
for the late secretary’s children. About £120 was imme- 
diately collected, and has been placed to the credit of 
the fund, while some £16 more is promised. It is intended 
to keep this appeal open for a few days longer, to enable 
members and friends to send in any further contributions. 
To bring up the fund to the total amount of £2,000, the sum 
required is now only about £65. 


— —— 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day), FRIDAY, December 9th. 
PxysicaL Society. 
8 p.m. Meeting at the Physical Laboratory of the Central Technical 
College, Exhibition-road, South Kensington. Agenda :—(1) “ On 
a Rapid Method of Approximate Harmonic Analysis," by Prof. 
8. P. Thompson, F. R. S.; (2) “А High-Frequency Alternator,” 
by W. Duddell; (3) Exhibition of Experiments to show the 
Retardation of the Signalling Current on 3,500 miles of the Pacific 
Cable between Vancouver and Fanning Island ; (4) Exhibit of 
Ayrton-Mather Galvanometers, Universal Shunts and Electro- 
static Instruments. 
ErLEcTRO-HaARMONIC Society. 
8 p.m. Smoking Concert, Holborn Restaurant (King’s Hall). 
SATURDAY, December 10th. i 
GLasaow TECHNICAL COLLEGE Screntiric SOCIETY. 
7:30 p.m. Meeting at 38, Bath-street. Paper to be read: Electro- 
metallurgy : Some Notes on its Present Position,” by J. D. 
Mackenzie. 


INSTITUTION OF ELECTRICAL ENGINERRS: LEEDS LocaL SECTION. 

2:30 p.m. Visit to the Halifax Corporation Power Station, and the 

power station of the Hebden Bridge Urban District Council. 
MONDAY, December 13th. 
INSTITUTION OF ELECTRICAL ENGINEERS: NEWCASTLE SECTION. 

S p.m. Meeting at Durham College of Science. Papers to be read: 
„The Measurement of Vacuum” and On Batteries with 
Reversible Boosters, by C. Turnbull. 

InstTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIATION. 

s p.m. Meeting at Storey’s Gate. Paper to be read: ** Gas- Engine 
Testing," by A. C. Hess. 

ІхвтІТСТЕ OF MARINE ENGINERRR. 

S p.m. Meeting at Romford-road, Stratford. Paper to be read: 
* Fuel Economy by Insulation," by Mr. Lyddon. 


TUESDAY, December 13th. 
INsrirUTION oF ELECTRICAL ENGINEERS: MANCHESTER SECTION. 
7:30 pm, Meeting at Owens College. Paper to be read: High- 
Tension Switch Gear,” by L. Andrews. | 
INSTITUTION OF ELECTRICAL ENGINEERS: GLASdOW SECTION. 
8 p.m. Meeting at 207, Bath.street. Paper to be read. Armature 
Reaction in Alternators, by J. B. Henderson and J. S. Nicholson. 


WEDNESDAY, December 14th 
INSTITUTION OF ELECTRICAL ENGINEERS : BIRMINGHAM SECTION. 
7:30 p.m. Meeting at the University. Paper to be read: ‘‘ Stand-by 
Charges and Motor Load Development,” by A. M. Taylor. 
SOCIETY or ARTS. 
8 p.m. Ordinary Meeting. Paper to be read: “ The Patent Laws," 
by C. D. Abel. 
THURSDAY, December 15th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary General Meeting. Conclusion of the discussion on 
Mr. G. F. C. Searle's Paper: Studies in Magnetic Testing," 
after which the following Paper will be read: The Combina- 
tion of Dust Destructors and Electricity Works, Economically 
Considered," by W. P. Adams. 


INSTITUTION OF EFECTRICAL ENGINEERS: LEEDS Locar Section. 
8 p.m. Meeting at Yorkshire College. Paper to be read: “ Electric 
Driving of Textile Mills," by W. B. Woodhouse. 
Всавү ENGINEERING Society, — 
8 p.m. Meeting in the Benn Building, High-street. A discussion 
will take place on Premium System v. Piece Work System.“ 
FRIDAY, December 16th. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER STUDENTS! SECTION. 
7:30 p.m. Meeting at the Municipal School of Technology. Paper 
to be read. Battery and Booster Working," by E. D. 8. 
Shelmerdine. 
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ELECTRIC POWER DISTRIBUTION IN SOUTH WALES. 


(Concluded from page 253.) 


Up to the present, practically all the sub-stations on the 
system are fitted with stationary transformers as two-phase or 
three-phase current is employed at nearly all the works. The 
chief exception is that of a large iron and steel works, where 
continuous current has been preferred. At present a tem- 
porary steam-driven installation is in use there, but a motor- 
generator sub-station is being erected in the works. This sub- 
station will be run by the owners of the works, the South 
Wales Company supplying three-phase current to it at a suitable 
pressure for the motor-generators. An interesting application 
of electric power at these works is the Wellman furnace 
charger, used for charging open-hearth furnaces. This machine 
has four motions, each driven by a separate Westinghouse 
series motor and controlled by a separate controller. The first 
motion is a longitudinal travel, the whole machine moving up 
and down in front of the furnaces; the second is the cross 
traverse of the crab carrying the “porter” bar, at the end 
of which is a tub to take up the charge for the furnace. 
The third motion tips this bar upor down, and the fourth rotates 
it. А charge is thus picked up and carried to the furnace; 


Fic. 13.—400 l. . E. C. C. Moron ron priving WIRE-ROLLINd MILLS Ar 
THE OAKFIELD STEEL Wine Works. 


the tub carrying it is pushed forward at the proper angle 
right into the furnace and then rotated so as to empty the 
charge in the furnace. A few seconds only are occupied by the 
whole process, the only hand labour required being the 
manipulation of the controllers on the cab of the charger and 
the opening of the furnace door. Charging similar furnaces by 
hand or with the assistance of an GE travelling cranc 


would take many minutes, and moreover the furnace door 


would be open longer. As the position of the trucks from 
which the scrap or ingots are carried and the height of the 
furnace doors are always the same, the operation of the car by 
the driver is very quick and almost automatic, and the great 
advantage is gained over a travelling crane that the charge is 
conveyed right into the furnace and not merely to the door 
Some results of tests made with a similar machine were pub- 
lished by Mr. A. D. Williamson in a Paper read at the Institu- 
tion of Electrical Engineers last year.* 

At present the largest motor on the South Wales Company’s 
mains is a 400 B.H.P. induction motor, which runs off the 
2,000-volt 25 со three-phase supply from the Cwmbran station. 
This motor drives two sets of rolls at a wire-drawing mill. 


* Journal of the Institution of Electrical Engineers, Vol. XXXIIL., p. 954. 


Fig. 13 is a general view of the motor and switchboard, both 
of which have been supplied and erected by the Electric Con- 
struction Co. The motor takes current directly at 2,000 volts, 
and the rotor is of the wound type, with a three-phase winding, 
and a water resistance is inserted in the rotor circuit at start- 
ing. The handles working this resistance are seen at the 
bottom of the panel. At the end of the motor shaft there is а 


Fia, 17 —E.H.T, Piva Boarp asp Оп, SWITCH at Scn-sTATION, 


handle which short-circuits the rotor coils and lifts the brushes 
from the slip rings, it being operated by hand as soon as the 
motor has attained its full speed and all the resistance is out 
of the rotor circuit. The stator circuit is closed by a three- 
phase oil switch, the handle of which is seen above the water 
resistance, both the switeh itself and the three fuses in series 


^ p 
А 


| Ew 
> » но 629 Occ OU 3 


Fic. 15.—100kw. Tranxsrormens AND. E. H. T. Fuse BOARD AT 3UD-STATION. 


with it being at the back of the роага. Коре drive is employed 
between the motor and the rolls ; the motor runs at 280 revs. 
per min., and the rolls at 208 and 480 revs. per min. respectively. 

Some smaller E. C. C. motors (20 н.г. and 8 H.P.) are in use 
at the same works. These have short-circuited rotors, but are 
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started by means of an “auto-transformer.” In this the mains 


are connected together through choking coils, in the starting 


position, and tappings are taken off to the stator of the motor 


so that the motor starts up under reduced pressure. As soon 
as speed is attained the mains are switched over direct to the 
stator. The connections are shown in Fig. 16. It may be 
mentioned that this method of starting is employed in the 
majority of cases for motors above 6 Н.Р. and below 35 H. P.; 
above 35 H.P. the South Wales Company insists on the 
employment of starting resistances in the rotor circuits. 


Running Position 
Throw-over Switch 


Starting Position 


Stator of 
Motor 


Fic. 16.— DIAdRAM or CONNECTIONS FOR 3-PHASE 
AvTo-TnaNsFORMER STARTING SwiTCH. 


Probably the greatest part of the load on 
the South Wales network is by “main and 
tail” haulage gear at various collieries. We 


are operated by claw clutches, and not, as is more usual, by 
friction clutches, so that all the starting and jockeying has to 
be done by the controller, and the controller and resistances 
have in consequence to be of very substantial construction. 
Conforming to the new Home Office recommendations, in 
addition to the controller, there is a switch panel with non- 
automatic three-pole oil switch and wattmeter, and also a distri- 
buting panel at the pit bottom, fitted with Westinghouse non- 
automatic oil switches. Тһе gear has been in active operation 
for some time without the slightest hitch having occurred. 
The British Westinghouse Co. have in hand an exact duplicate 
gear for the same colliery, which will be installed shortly, and 
‚ when this is done the whole of the coal raised at this colliery, 
|l amounting to from 10,000 to 12,000 tons рег week, 
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describe and illustrate, as a typical example, 
the gear at the Albion colliery, Pontypridd, 
which has been put in by the British Westing- 
house Co. Referring to Fig. 17, it will be seen 
that the main and tail drums run loose on the 
shaft with a central steel claw clutch operated 
by one of the hand wheels. The other hand 
wheel operates a two-speed gear through coil 
clutches, giving speeds of 8 or 5 miles per hour 
at will, by clutching in the larger or smaller 
pinion without stopping the journey. This 
arrangement is very convenient when starting 
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or running on a short piece of heavy gradient. 
Each drum is provided with a powerful foot 


brake and all the details of the gear, such as 
size of shafts, bearings, frame, \c., are of the 
most substantial character. The gear, as will 
be seen, is rope-driven from two Westinghouse 
variable-speed three-phase motors. These motors 
are designed to work on a 440-volt 25-period 
circuit, and to develop as normal full.load 
200 B.H.P., a load of 300 B.H.P. for two hours, 
with considerably greater overloads for shorter 


periods. The motors run at 475 revs. per min. Fie. 17.--Pras axp Evevarion or. Main лхо Tar, HauLAd H GEAR AT THE ALBION COLLIERY. 


and are provided with enclosed slip rings and 
an outboard bearing. The motors in other respects are of the 
British Westinghouse Co.’s standard induction type. 

The reversing controller is situated conveniently between 
the hand wheels on the haulage gear, and is arranged to control 
the two motors giving seven speeds in either direction by the 
Insertion of resistances in the rotor circuit. It is additionally 
fitted with an isolating switch for cutting out either motor in 
case of accident. The face plate is provided with a pawl and 
ratchet arrangement, by means of which it is impossible to move 
too rapidly from one contact to another or to hang in a midway 
position, the whole being of solid construction and immersed 
in oil. The resistances are of the grid type, designed for 
continuous running on any notch of the controller. One of 
the most interesting features about this gear is that the drums 
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will be hauled from the various districts to the pit bottom 
electrically. 

Figs. 14 and 15 show the arrangements adopted in the 
majority of the sub-stations, the switch gear being supplied by 
Messrs. Lionel Robinson & Co., of Ferry Works, Thames Ditton. 

Each sub-station equipment consists generally of three threes 
phase oil switches of special design, and an E.H.T. three-phase 
and a low-tension three-phase fuse board, one board dealing 
with each side of the transformers. The E.H.T. fuse board 
is fitted with Partridge sparklet fuses. On the low-tension fuse 
board the fuses are of Messrs. Lionel Robinson & Со, porce- 
lain plug tubular type (Fig. 18) the fuse being placed inside 
a thick asbestos tube made from one piece of asbestos paper. 

The incoming and outgoing three-phase cables, carrying 
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the 11,000-volt current, are each controlled by one of the main 
oil switches, the third oil switch being used for disconnecting 
the sub-station and is designed for breaking the magnetising 
current of the transformers only. The main 11,000-volt three- 
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through joints have failed to withstand this test out of a total 
of some 1,150. On entering the sub-station the cables are 
led from trifurcating boxes, lead-covered vulcanised rubber 
cables being led out. All four cables are jointed to a sleeve 


phase oil switches are of a special design, four breaks in series | on the box by means of a wiped joint. 


per phase being provided. The switches are of a capacity of 
120 amperes per phase. The whole of the live parts are under 
oil. 
cubicle with a concrete top, a 9in. brick wall being between 
the operator and the switches. The operating gear for the 
switches is brought to the front of the wall to the handle, and 
all the switch framing and metal work is earthed. 
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Fic. 18.—L. T. SoB- STATION FUSEBOARD. 


Fig. 21 is a reproduction of the danger board used in con- 
nection with all the high-tension and E. H. T. machinery and 
switchboard. The actual size of the board is 6in. by 4 fin., 
and it is of white enamelled iron, the letters and skull and 
crossbones being raised and coloured blue. 

The mains feeding the sub-stations are all laid on the ring 
principle and are looped in, one main coming in and the other 
main going out at each sub-station, and both ends of the ring 


Each of the three switches is fitted into a separate brick 
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үзө. 19. — E. H. T. Scvp-sTATION DISCONNECTING SWITCH. 


We have given in the early part of this article full descrip- 
tion of the Treforest and Cwmbran power houses, and it will 
only be necessary to add brief descriptions of the remain- 
ing generating stations. At the Bridgend station there are at 
present only two 200kw. sets and one 70kw. set. The larger 
units are Willans compound three-crank engines, driving West- 
inghouse dynamos at 300 revs. per min., and generating 50- 
period two-phase current at 3,000 volts. Steam, with 80deg. 
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Fic. 20.—Loap CURVE 
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terminating at the generating station. In this way there can 
be no interruption of the supply should any section of the main 
break down. So far, however, there have been no breakdowns in 
the cable (except in one instance in which the cable was pulled 
up by the roots of a tree which had fallen down), although 
some 72 miles are already laid. The cables are all tested at 
double pressure after being laid, and only two of the straight 


January, 1904. Thursday, 28th, 1904, 
March, 1904. Friday, 25th, 1904, 


or BRIDGEND STATION. 


of superheat, is supplied to them from three 30ft. x Sft. 
Danks-Galloway boilers, and they run non-condensing. The 
exciters аге belt-driven from the alternator shafts. The switch- 
boards at the Bridgend station and the sub-stations have been 
supplied by the Westinghouse Company. The station 18 
situated in the town itself, and it feeds a sub-station for the 
"bulk" supply of Bridgend and two sub-stations at the 
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Glamorgan County Council Asylums. From all three of these, 
alternating current is supplied at 210 volts on each phase. Each 
of the asylums has an equivalent of between 6,000 and 7,000 
8 c.p. lamps, and in one of them there is 70 H.P. of motors. 
They are under contract to take at least 50,000 units per annum 
each, but as a matter of fact they consume nearly 150,000 
units per year between them. In the station itself there are 
also two 100kw. transformers (and one spare one) transforming 
down the two-phase pressure to 500 volts. Current is supplied 
at this pressure to about 320 H.P. of motors, to a joinery, 
brewery, brickworks, two quarries, a blacksmiths’ and fitting 
shop and a pottery, all within a short distance of the power 
house. Arrangements are also being made for a 16-hour pump- 
ing supply, the South Wales Company to choose the 16 hours 
of the day during which the supply is to be taken and the 
charge being correspondingly reduced. 

For the week ending November 12th, 11,720 units were 
generated at the Bridgend works, of which 78:2 per cent. was 
sold, the load-factor being 31:9 per cent. and the total works 
cost 0-79d. Fig. 20 shows some typical load-curves, and it 
will be seen that they present the peculiar characteristic of 
having four peaks instead of 
one. The load-curves of the 
larger power houses, when 
they are more fully loaded, 
will be even flatter than this. 

The power house built at 
Neath may be described as 
being a building similar to 
Cwmbran, with plant similar 
to Bridgend. It has been 
built mainly to satisfy the 
requirements of the Neath 
Corporation and Rural District 
Council, and arrangements are also being made with three 
other local authorities—viz., Briton Ferry, Aberavon and the 
Margam—for “bulk supply. 

When the district has been a little more developed it is pro- 
posed to connect all the power houses together by overhead 
mains, in which a pressure of 25,000 or 30,000 volts will be 
employed. 

In concluding this article we desire to express our thanks to 
the consulting engineers, Messrs. Bramwell and Harris, for the 
loan of drawings and for other assistance; and also to Mr. 
E. L. Hill, the General Manager, and Mr. E. E. Soden, the chief 
distribution engineer (who has just left South Wales to take 
up the position of General Manager to the Cleveland & Durham 
County Electric Power Co.), for courtesy extended to us during 
a two days' visit to the South Wales district, during which 
time every information was placed at our disposal. 


Fic. 21.—Dancrr-Boarp. }-scale. 


ERRATUM.—In connection with the mains-charging device 
on the switchboard at the Treforest station, described in our 
last issue, it was stated that this was similar to the one on 
the Partridge principle employed on the switchboard at the 
Stalybridge, Hyde, Mossley and Dukinfield generating station. 
Messrs. Witting, Eborall & Co. inform us that this is incorrect, 
their firm having supplied the mains-charging device at the 
latter works. This is on the Partridge principle, as described 
by Mr.] Partridge in our Correspondence columns (The Elec- 
trician, Vol. L., p. 820). Messrs. Ferranti’s charging device 
used at Treforest station, on the other hand, differs from Mr. 
Partridges’, and is of the design illustrated in our last issue. 
The principle upon which it works is described by Dr. C. C. 
Garrard in our Correspondence columns this week. 


Royal Institution. —Among the iecture arrangements at the 
Royal Institution before Easter are two lectures on engineering 
‚ by Prof. W. E. Dalby ; three lectures on electrical properties 
of radio-active substances, by Prof. J. J. Thomson ; and three 
lectures on some controverted questions of optics, by Lord 
Rayleigh. The Friday evening meetings will begin on 
January 20th, when a discourse will be delivered by Prof. Sir 
James Dewar, on “New Low Temperature Phenomena." 
Mr. G. Marconi, Prof. J. J. Thomson, Lord Rayleigh, and 
other gentlemen will probably deliver subsequent discourses. 


THE “MEGGER.” 


Messrs Evershed & Vignoles have selected the Megger ” 
as a name for their new pattern of ohmmeter and generator. 
This new pattern presents several novel features, foremost 
among which is the combination of the generator and instru- 
ment into one case, resulting in a great gain in compactness 
and weight. In order to render this possible it was necessary 
to compensate the moving-coil system for stray field from the 
generator, and this has been accomplished most successfully. 


Fia. 1.--Tue * Мвасав” IN (зк, 


Figs. 1 and 2 are general views of the instrument, and 
before passing on to the internal details attention may be 
drawn to the neat, detachable handle and the bronzed cover to 
protect the glass over the scale. To use the instrument it 
is unnecessary to open the box. All that the tester has to do 
is to connect up the insulation resistance to be measured 
between the two terminals, turn back the scale-cover and the 
detachable handle, pull out the handle of the generator and 
turn the latter at a sufficiently fast speed. 


Fra. 2.—THE *^ MEGGER " CLOSED ron CARRYING. 


The generator itself is similar to that in use in the previous 
patterns of Evershed ohmmeter, with the exception that a 
friction clutch is added in the case of the high-range instru- 
ments for measuring insulation resistances with high capacity 
such as concentric cables and long telegraph circuits. This 
ensures a constant speed and thus prevents unsteadiness 
of reading. The generator is a continuous-current magneto 
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machine with a four-coil armature and a commutator formed of 
two divided discs, two paira of narrow grooved wheels taking 
the place of brushes. Roller bearings are employed, as it is 
necessary that the armature should run very smoothly on 
account of the high gear-ratio betweenthe handle and armature. 

The ohmmeter is a dead beat moving-coil instrument, and, as 
seen in Fig. 3, the same pair of permanent magnets {which are 
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Fic. 3.—D1acraM or CONNECTION E AND MAGNETIC CIRCUIT. 


magnetised to about 2,000 lines per square centimetre) are 
employed for the magneto-generator and the obmmeter. The 
current and pressure coils are free to rotate in this field, and 
are wound at an angle slightly less than a right angle, the 
current coil being in the most intense part of the field. The 
pressure coil will take up the position seen in Fig. 4 when 
there is “infinite” resistance in circuit with the series coil, 
and when there is a cur- 
rent through the series 
coil the latter will have 
ап opposing turning 
moment, so that the 
moving system rotates, 
the angle made with the 
“infinity” position being 
a function of the resist- 
ance in circuit with the 
series coil and being in- 
dependent of the voltage 
of the generator. 

The pressure coil, it 
will be noticed, extends 
from the centre to one 
side of the cylindrical 
magnet keeper, and not 
right across, as does the 


eurrent coil. In order 

A : to protect it from the 

Metodi influence of external 

ЧЕЙ manca felis а compensating 

Г CRW pressure coil, and is con- 

I p nected in series with it. 

Ys d S Particularly fine wire 

as S is necessary for leading 
Viu a cdi Pressure Coil the current into the 


Section at A.B. 


Fic. 4,—ELEVATION AND SECTIONAL PLAN 
or Movine SYSTEM. 


One-half actual size. 


moving coils, as it is 
essential that there 
should be no control. 
ling force, otherwise 
the law of the instru- 
ment will be incorrect. The wire employed is of phosphor- 
bronze, and its diameter is 0:4 mil. Such fine wire is very 
springy, and, to prevent any danger of its becoming entangled 
when the instrument is travelling, it is wound round the com- 
paratively large aluminium drums seen in Fig. 4. The control 
of the leading-in strips is of the order th of the moment 
of the pressure coil at “infinity.” 


The pivots of the instrument are large and substantial, their 
extremities being about the size of a pin’s head. This causes 
no deleterious friction, however, as the instrument is kept in 
vibration when the handle is turned. The absence of fine 
pivots results in the jewels which support them having an 
almost infinite life, and also renders it unnecessary to lock the 
needle when the instrument is being carried about. No levelling 
is required. 

To avoid troublesome effects from leakage, the Price guard- 
wire principle is used on all parts of the instrument. Fig. 5 
shows the scale of the ‘‘low-range meggers,” which are fitted 
with generators giving 250 and 500 volts respectively at 100 
revs. per min. The “high-range meggers read from 5 to 
1,000 and 10 to 2,000 megohms respectively, with voltages of 
500 and 1,000 at, or over, 100 revs. per min. The size of the 
instrument is 6}in. by 6}in. by 12in., and its weight is 18lb. 


Fic. 5.—ScaLES oF * Low-RANGE MEGGERS." 


We may add that wesaw the instrument tested with a capacity 
of 1 mfd. in parallel with a high insulation resistance, and 
could observe no change in the reading when the capacity was 
switched in and out. 


SOME NEW ELECTRICITY METERS. 


The Reason Manufacturing Co.'s new prepayment meter is of the 
mercury motor type, consisting of a copper disc in a mercury bath and 
caused to rotate by the action of a magnetic field on the current 
which is passing through the disc. The electromagnet, round the 
coil of which the main current passes, consists of two soft iron 
cores, between the faces of which is placed the mercury bath. The 
other ends of the two cores are expanded into large pole pieces in 
the form of flat plates. "These flat plates are designed so that the 
magnetic lines will have as short an air path as possible. There 
is, in addition to the main magnetic field thus produced by the coil, 
an auxiliary magnetic field produced by a set of permanent steel 
magnets in the form of pillars screwed between the two pole plates. 
The object of these permanent magnets is to produce a considerable 
field of force when very little current is passing through the meter, 
thus giving it an initial starting torque. It will be recognised that, 
as the permanent magnets are already fully saturated, there can be 
practically no further induction through them when the main coil 
is excited by the current, and, therefore, all the magnetic lines 
produced by the working current of the meter pass through the air. 
The “open” magnetic circuit secures the great advantage of 
absence of residual magnetism, and the curve of registration of the 
meter is not in the least altered by overloads, as is the case when а 
closed iron magnet circuit is employed. 
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A conical mercury bath is employed, and the rotating disc is open 
at the top of the cone, so as to prevent air bubbles remaining under 
it, thus interfering with early starting. The armature heing of 
large diameter, the torque obtained is considerable, and is sufficient 
to counterbalance the effects of frictional resistance at low loads. 
It further enables the meter to give a very straight curve. 

Adjustment of the ratio wheel, which determines the registration 
of the meter in Board of Trade units in accordance with the working 
voltage, is very simple. The train of wheels is so designed as to 
enable both the wheel and pinion to be taken off and exchanged for 
others, without having to remove any other part of the meter train. 
ашк transit the mercury in the bath is sealed by a very simple 

evice. 

The prepayment attachment has been designed with the view of 
reducing friction to a minimum, thus putting so inappreciable a 
strain on the working parts of the meter that its early starting, as 
well as the straightness of its curve, remain altogether unaffected. 
It has the advantage of being acted upon directly by the inserted 
coins, without the aid of levers and handles, which very often prove 
a source of trouble. The mechanism is certain in its action, both 
in making and breaking the circuit at the required time, the switch 
itself consisting of two mercury «ups bridged over by a copper rod. 
and therefore free from the frictional resistance found even in the 
smallest knife switch. Owing to the design of the inclined shoot 
it 1s impossible for the switch to be operated fraudulently through 
the coin opening, by means of a wire or similar device. 


ws 


Fic. l.—Vi&w ОЕ INTERIOR OF REASON PREPAYMENT МЕТЕВ. 


After having been inserted the coins slide down the shoot one by 
one direct into the coin receiver, each coin operating the mechani: m 
on its passage through the lower end of the shoot. This is a dis- 
tinct improvement over those types of prepayment meter where 
the coins in reserve remain in the shoot, and are liable to wedge 
together owing to their different thicknesses. The attachment mav 
be made for any coins, except small ones such as sixpenny-pieces. 
Those adapted for pence have, besides the ordinary shoot, an 
arrangement by which half-pence (should these be inserted) arc 
prevented from actuating the mechanism, and drop directly into the 
money box. 

The coin, being inserted through a slot in the meter case, slide: 
down shoot A, and drops into the coin receiver B, fixed on one 
end of the coin lever C, pivoted at c. This coin lever is counter- 
weighted, so that in its normal position the coin receiver Bis always 
ready to receive another coin. Directly the coin drops its weight 
depresses that end of the lever C a certain distance, and then it falls 
into the money box. The movement of the lever C is utilised for 
actuating both the switch and the counting mechanism, as shown 
further. As soon as the coin has left the receiver B the counter- 
weight brings this lever C back again to its original position. The 
coin lever C carries an arm, D, against which the contact lever E, 
pivoted on e, rests when the circuit is broken. The other end of this 
contact lever E also carries a counterweight. On the coin lever ! 
being depressed, as above described, the arm D brings down with it 
the contact lever E, the end of which carries the copper contact 


bridge E, which then dips into the mercury in the cups Е, and thus 
completes the circuit. A pin, G, fixed on the contact lever E, then 
engages a click piece, H, which keeps it locked in that position. The 
other end of the coin lever C carries an arm, I, which in its turn 
carries a pawl, J, at its further end. This pawl has a pin, J,, fixed 
to it which engages & star wheel, K, and moves it the distance of 
one tooth for each downward depression of the coin lever C. Thus 
the star wheel K is moved forward a number of teeth corresponding 
to the number of depressions of the lever C. This star wheel, К, is 
fixed on the sleeve of a wheel, L, forming one element of a differential 
gear; the other wheel M of the same differential set being geared 
to the meter train. These two wheels rotate freely on a steel staff, 
M,, which carries fixed to it the differential pinion N and the 
switching-off pin O. 


Fic. 2.— ELEVATION OF PREPAYMENT MECHANISM. 


When the star wheel K is rotated by means of the coin lever, the 
wheel L moves the pinion N, and the pin О a proportional distance 
forward ; the spring P pressing between two teeth of the star wheel 
K retaining it in position after each advance. The contact lever E 
having been locked, and the circuit completed, the meter train will 
begin to register as soon as any current is being consumed, so that 
the differential wheel M being geared to it will cause the differential 
pinion N and the switching-off pin O also to revolve through a 
distance proportional to the current used and to the price per unit 
for which the meter has been adjusted. This motion of the pinion 
N and pin O is in the backward direction, so that when the prepaid 


Fic. 3.—PLAN OF PREPAYMENT MECHANISM, 


electricity has been consumed they have reached their starting point 
again. The switching-off pin O will then press the click piece H 
just sufficiently far back to free the pin G of the contact lever. This 
being released, it will jump back against the arm D of the coin lever 
and break the circuit. The steel staff carrying the differential pinion 
and switching-off pin carries also an index, which shows at any 
time on the registering dial how many coins or parts of a coin are 
left unused. A small counter, also actuated by each depression of 
the coin lever, indicates the total number of coins paid into the 
meter. The coin receptacle is designed so as to be easily removed 
from the meter case, emptied, replaced and sealed, and is made 
large enough to contain the greatest possible number of coins that 
may be paid into the meter between periodical inspections, 
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The Reason Co. are also bringing out a new maximum demand 
indicator, which we illustrate below. This indicator works 
on the electromagnetic principle, and provides a somewhat 
cheaper means of measuring a consumer’s maximum demand 
than the thermal type of instrument. Referring to Fig. 4, 
it will be seen that the working parts consist of & plunger, 
which is attracted into a solenoid, through which the main current 
passes. This action of the plunger tilts the registering part, which 
consists of a glass vessel containing liquid and suitably attached 
to the plunger. The effect of tilting is to cause the liquid to 
flow gradually through the constricted part of the branch fabe seen 
to the leftfat the top of the scale, and to collect in the reading tube. 
When no current is passing, there is a small quantity of liquid at 


Fig. 4, — VIEW or ELECTROMAGNETIC DEMAND INDICATOR—OPEN. 
5-AMPERE SIZE. 


the bottom of the reading tube, which serves to mark the zero read- 
ing. The body of the liquid in the vessel is in a position to com- 
mence overflowing into the reading tube should any tilting take 
place. The tube is mounted on a plate of zinc, capable of swinging 
about a pivot, which carries, in addition to the plunger, an adjusting 
counterweight, by means of which the tube can be accurately set to 
its zero position. 

The narrowness of the constricted branch of the tube causes n 
sluggishness in the registration of the instrument, and it cau lc 


Height of Liquid in Centimetres. 


Height oy Liquid in Cun'ünetres. 


Tine in Minutes. Current in Ainperes. 


Fic. 5.—CunvE A, SHOWING TiME-LAG ; CORVE В, CALIBRATION CURVE. 


varied so that full reading is not obtained until the current has 
been on for any desired interval. The period for complete regis- 
tration, in fact, can be adjusted between the limits of five minutes 
to three hours. A typical time curve is given in Curve А (Fig. 5), and 
is the one usually preferred, as it agrees fairly closely with what is 
obtained with the thermal type of demand indicator. A typical cali- 
bration curve is given in Curve B, from which it will be seen that the 
instrument can be made to have an almost exact proportional scale. 


By adjusting the relative positions of the counterweight arm and the 


plunger, the readings may be made more open either at the upper 
or lower part of the scale as desired. The makers inform us that 
by suitable adjustment an accuracy of 3 to 4 per cent. throughout 
the range of the instrument can be guaranteed. 

The moving parts of the instrument (Fig. 6) are all supported on a 
strong steel spindle. The counterweight arm is fixed in a boss, which 
is then secured to the large brass collet by means of two lock nuts 
after the necessary adjustment has been made, as explained in the 
previous paragraph. The plunger arm is rigidly fixed to the bracket 
carrying the plate supporting the tube. 

The instrument is made in standard sizes, from 5 amperes 
(with a full-load drop of 0°43 volt and an average power consump- 
tion of 2:1 watts) to 100 amperes (with а full-load drop of 0:03 volt 
and an average power consumption of 3 watts). 
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Fig, 6.— DETAILS or Moving Parts or ELECTROMAGNETIC DEMAND INDICATOR. 


Should an excess current, due to a short circuit, pass through 
the coil, the plunger will, of course, receive a sudden impetus, but 
two springs are provided to take the shock of the movement. 
Excepi in the case of those instruments which have been made 
specially quick reading for specific purposes, only a very slight rise 
in the reading is observed in consequence of a short-circuit. 

Messrs. Chamberlain & Hookham have brought out а modifica- 
tion of their ampere-hour type of meter. This new type (Fig. 7) 
records correctly the actual energy consumed on a circuit of varying 


Fia, 7.—Costinvovs Current WarT-Hovi METER. 


pressure such as that of a tramway system. Гог this purpose it is 


only necessary to replace the permanent magnet driving field by an 
electromagnet ; the permanent magnet being still retained for the 
brake. The cylindrical armature is like that used in the 1902 type 
meter with brake disc above it, and the mercury is contained in a 
chamber bored out of an ebonite block and having conducting strips 
embedded in it. The pole-piece of the electromagnet projects up 
inside the armature, and carries the bottom pivot as in the ampere- 
hour meter. In order that the ficld of the electromagnet may 
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respond perfectly and instantly to changes of pressure, there is no 
external pole-piece to the outside of the armature, so that the 
magnetic circuit is completed through the air. The coil of the 
electromagnet (which is of fine wire) is below the mercury bath. 
Tt is wound upon a straight core which carries the one pole-piece at 
its upper extremity. In order to ensure entire absence of residual 
magnetic effects in this core a special method of construction has 
been adopted. Instead of being turned from a solid bar, it is made 
up of a pile of iron washers with insulation between them. When 
magnetised, therefore, the entire iron circuit is made up of a number 
of very short magnets of great section in proportion to their length. 
These short magnets have, therefore, a very great self-demagnetising 
tendency, which operates the moment the magnetising current is 
withdrawn or diminished. The meter itself is constructed to carry 
a maximum current of 50 amperes. If it is required (as is usually 
the case) to measure greater currents than this, the current is passed 
through a shunt which can be fixed to the back of the switch oard, 
and the meter terminals connected to the shunt by flexible cables. 
The ends of these cables coming from the shunt terminate in co per 
plugs, which are inserted into mereury cups forming part of the 
main mereury bath. Small ebonite glands screw over these small 
cups, and secure the cables in position. The top of the main 
mereury bath is covered with a metal cap, in the centre of which is 
another gland which may be turned readily by its milled edge. 
When raised this gland lifts the armature off its jewelled bearing, 
holds it tight during transport, and prevents loss of mercury. After 
the meter is fixed, it must be screwed down as far as it will go. 
Although the armature is considerably larger than in the ordinary 
ampere-hour meter, the very important feature that its weight is 
entirely borne by the mercury is retained, so that there is no 
tendency whatever for the pivots to wear. The advantages claimed 
for this type of meter are :—(1) No commutator; (2) not affected by 
stray fields, neighbouring conductors or short circuits; (8) no wear 
on pivots ; (4) no shunt running. 

Another type of electricity meter is the “ Eclipse," manufactured 
by Mr. Geo. Braulik, who informs us that the single-coil watt-hour 
meter (Fig. 8) has a very small start- 
ing current, а low voltage drop, small 
shunt and series losses and a degree 
of accuracy which does not vary (Fig. 
9). The special feature in the design 
of the meter, which is of the motor 
type, is the open armature, which 
is constructed with only three coils 
and three discs, thus reducing the 
liability of breakdown at the points of 
connection from 14 to 16 in the drum 
armature to three in this open type. 
Brush friction is a minimum on account 
of the commutator diameter being 
reduced to the smallest possible size, 
while sparking is said to be entirely 
avoided by a patent arrangement The 
meter is a true watt-hour meter and can 
consequently be used with equal advantage on continuous or alter- 
nating-current circuits. The field of this meter is produced by 
one coil through which the main current flows. 


Fic. 8. —WaATTr-HovR METER., 


Load per cent. . 
Fic, 9.—Curve SHOWING ACCURACY OF “ ECLIPSE" WATT-HOUR-METER | But the reluctance corresponding to a smooth coro is gi(t+8). Hence 
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Another type of Eclipse meter is the ampere-hour meter 
(Fig. 10) for continuous current only; this consists of a motor with 


armature free from iron and is placed in parallel with a resistance | 


through which the current to be measured passes. There is no con- 
stant shunt loss in this meter, and it is only influenced by the 
current passing through it, while it commences to register at 
rather less than 1 per cent. of its full load. It is suitable for 
two-wire pressures up to 500 volts and for capacities from 1 to 50 
aniperes. 

re third and last class is a special meter for inductive alternating- 
current circuits (Fig. 11), constructed on the Ferraris principle and 
calibrated as a wattmeter. It can be used with equal advantage 
on incandescent lamp and power circuits, and also in polyphase 


installations. This meter is said to be very sensitive and will com- 
mence to register at less than 1 per cent. of full load; the readings 
are very correct even at low loads, while overloads or vibrations 


Fic. 10.—AurRkRE-HOUR METER. Ета. 11.—ALTERNATING-CURRENT МЕТЕВ. 


do not affect its accuracy. The shunt current is about 0:015 ampere, 
while the loss in the series coil is about 2 watts. 


HYDRODYNAMICAL AND ELECTROMAGNETIC IN. 
VESTIGATIONS REGARDING THE MAGNETIC-FLUX 
DISTRIBUTION IN TOOTHED.CORE ARMATURES.« 


BY PROF. H. S. HELE-SHAW, F.R.S., LL.D., ALFRED HAY, D.SC., 
AND Р. Н. POWELL, М.8С., M.ENG. 


(Concluded from page 215.) 


Previous to the appearance of Mr. Carter's Paper various attempts 
were made to deal with the problem, and it is interesting to com. 
pare the results furnished by some of these older methods with the 
correct values now at our disposal. | 

Method I.—A first very rough approximation may be obtained by 
assuming that none of the lines pass down towards the slot, but that 
they all crowd into the tops of the teeth, forming a series of isolated 
patches as shown in Fig. 10. The correction coefficient is on this 
assumption given by (t+8)/t=1 + (8/2), and leads toa very consider- 
able over-correction, which increases with increase of s/t. 


Fid. 10. Fia. 11. Ета, 12. 


Method II.—It is assumed that the effective area of the air. 
gap is the arithmetic mean of the polar area and that corres 
ponding to the tops of the teeth. The correction coefficient is given 


by (#+ e)(t2- 39) = ( t 3] ( +$ ") This method leads to an over- 


correction when s/g ig small, and to an under-correction when s/g is 
large. 

Method III.—The lines are assumed to be straight, and 
to be distributed in wedge-shaped masses as shown in 
Fig. 11. The reluctance over a width of one tooth and 
slot, of a thin layer of unit breadth (measured in a direction 
parallel to the shaft), and at a distance x from the top ot 


the tooth is d /t x), where dz is the thickness of the 
The total reluctance is thus 


g 
| ö (7%. 
8 8 
ta 
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layer. 


| the correction coefficient is ¢ +) log (+ . This method leads 


to an over-correction in most cases. The three methods so far 
considered take no account of the ratio s/g. ` 


Method IV.—This method, due to Messrs. Hawkins and Wight- 
man,t assumes that the lines which fall outside the space immediately 
above a tooth consist partly of straight lines and partly of quadrants 
of circles whose common centre is at the edge of the tooth, as 
shown in Fig. 12. The reluctance of the air-space above the tooth 
is, per unit length of tooth measured in a direction parallel to the 


Paper read on Thursday the 24th ult. before the Institction of 
Electrical Engineers. сИ 
+ Journal of the Institution of Electrical Engineers, Vol. ХХІХ:, p. 436, 


808 


THE ELECTRICIAN, DECEMBER 9, 1904. 


shaft, equal to g/t, while the reluctance of an equal length of air- 
space above a slot is 
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Hence the joint reluctance of the two air-spaces is, per unit length 
along shaft, given by 
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results. The problem is considerably more complicated in the case 
of armatures of small diameter, where the taper of the teeth may 
produce a very considerable difference between the cross-sectional 
areas of the top and bottom of a tooth. The most satisfactory 
method of dealing with the problem in such cases is that given by 
Mr. W. B. Hird in а Paper contributed to the Journal of this 
Institution.* 

The object of the experiments about to be described was to inves- 
tigate the exact distribution of the magnetic flux in the teeth and 
slots of a slotted core under varying conditions of excitation, and 
with varying length of gap and width of tooth. 


DESCRIPTION OF APPARATUS. 


The apparatus used was specially designed for the purpose, and 
was costructed in the workshops of the University of Liverpool. 


Fic. 18. 


Now, since the value of the reluctance for a smooth соге is g/(t 4 s), 
it follows that the correction coefficient is given by 


1+" 
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For the sake of comparison the values calculated in accordance 
with each of these methods are included in Table I., and an exami- 
nation of the results shows that none of these older methods is 
reliable. 


Armature 53 in. diameter. 
36 Teeth. 


Armature 5łin. diameter, 
36 Teeth. 


Armature 5 ain. diameter. 
36 Teeth. "E 


The dynamo (Fig. 13) was of the single-bobbin type, with field core 
and pole-pieces of Allen's dynamo steel. The pole-pieces were 
bored out to a diameter of 5hin., and into the space between them 
could be introduced any one out of a set of five experimental arma- 
ture cores. The cores consisted of sheet-iron stampings— supplied 
by Messrs. Sankey & Co.—threaded on the shaft, and maintained in 
position by means of a feather key. The details of the five cores 
are given in Fig. 14, which also shows the positions of the search- 
coils by means of which the flux at three different cross-sections of 
a tooth was determined. The three cross-sections correspond to the 
top, the middle and the bottom of a tooth. In addition to the three 
coils surrounding the tooth, a fourtk coil, of width equal to that of 
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Armature 53in. diameter. 


43 Teeth. 72 Teeth. 


Ето. 14. 


RELUCTANCE OF TEETH IN A SLOTTED ARMATURE. 


| а tooth and slot, was used for the purpose of determining the total 


The problem of determining the reluctance of the teeth has gene- | flux per tooth and slot, and the mean value of the gap induction. 


rally been dealt with on the assumption that the equipotential 
surfaces in the teeth and slots are cylindrical surfaces coaxial with 
the core discs. This assumption is far from being correct, as is at 


once evident by an inspection of the stream-line diagrams and an . ack 
4 A N of five turns of No. 46 wire. Considerable difficulty was experienced 


examination of the experimental results given below. Nevertheless, 
for practical purposes the assumption yields sufficiently accurate 


This coil was slung in position by means of silk threads suitably 
supported from the armature shaft, and provided with a device for 


adjusting. the. coil in the exact position required (the middle of the 


air-gap). gach of the three coils surrounding the tooth consisted 


* Journal of the Institution of Electrical Engineers, Vol, XXIX., p. 933. 
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in insulating the coils satisfactorily, but this was successfully over- 
come. 

In order to avoid the various difficulties and uncertainties con- 
nected with the measurement of the magnetic flux by the methods 
of breaking and reversing the exciting current, we decided to pro- 
duce the reversal of flux by a bodily rotation of the armature with 
its search-coils through 180deg. For this purpose the armature was 
first placed in such a position as to bring the tooth carrying the 
search-coils opposite the middle of one of the pole-pieces. The par- 


ticular search-coil in use being in connection with the ballistic gal. | 


vanometer, the armature was then suddenly rotated through half a 
revolution, the tooth being thereby brought opposite the middle of 
the other pole.piece. This operation occu ied an interval of time 
not exceeding one second. In order to limit the motion of the 
armature, the shaft was fitted with a striker T (Fig. 18) capable of 
moving between twosteel stop-pins, FF. In order to prevent excessive 
shock due to the sudden stoppage of the armature, buffer springs, S 
(Fig. 15), were provided, and in order to prevent subsequent recoil 
suitable catches, one of which is clearly shown in Fig. 15, were 
fitted. Each catch is forced outwards by a spring, G, which is nor- 
mally in compression, and which surrounds the core R of a solenoid, 
the catch being attached to the end of the core. When the solenoid 
is excited, it sucks in its core, withdrawing the catch and leaving the 
armature free to rotate through 180deg. A similar coil-and-plunger 
release was fitted to the catch on the other side. In order to arrive 
at a correct estimate of the nett cross-section of iron in the tooth, a 
large number of measurements was made of the thickness of the 
discs forming the different cores, and the number of discs in each 


Ето. 15. 


core was carefully counted. The exact dimensions of the various 
exploring coils were also determined with great care. The results 
of the more important of these measurements are given in Table II. 


Table II. Details of Armature Cores and Search Coils in Gap. 


Diameter of core, in inches...... | 51 538 | 58 52 5 Pa 
Number of teeth .............. 36 36 | 48 72 86 
Length of single air-gap, in cms. 0:340 0173 0:173, 0:173| 0:100 
Width of slot, in ems. .......... 0'5105 | 0-528, 0:39) 0267 0:533 
Width of tooth at top, in ems. 0640 | 0-671, 0-498| 0-330 | 0-675 
" „ middle „ . . 0:510 , 0528. 0-399) 0-207 | 0:559 
и „ base 0.430 0457 0.345 0-211] 0467 
Width of coil in gap, in cms. .... | 1:165 | 1:15 | 0-833 0-62 | 1:20 
Length „ Е Boe 970 968 195 | 9:39 | 949 


The moving-coil ballistic galvanometer used in these experimenta 
was of special construction; we found that no suitable commercial 
instrument could be obtained. A detailed account of the principles 
underlying the design of such an instrument has already been pub- 
lished by one of us.* It may, however, be mentioned that the 
periodic time of the instrument was about 80 seconds, and that the 
electromagnetic damping device consisted of a copper disc suspended 
below the coil and acted on by a small electromagnet. Throughout 
the experiments the galvanometer was very frequently calibrated 
by means of a standard solenoid. 


_ REsuLTS or BALLISTIC EXPERIMENTS, 

The magnetic flux through the top, the middle and the bottom 
of the tooth was determined for five different values of the mean 
gap induction, ranging from about 8,000 to about 9,000 C. G. S. lines 
per square centimetre, for each of the five armature cores experi- 
mented upon. The results obtained are given in Table III., and 
are graphically exhibited in Figs. 16-20, the curves there shown 
having the mean gap induction for absciss:: and the magnetic fluxes 
through the various cross-sections of the tooth for ordinates. The 
full-line curve in each case refers to the total flux through the top 
of the tooth, the dotted curve to the flux through the middle of the 
tooth, and the chain-dotted curve to the flux through the base of the 
tooth. The three readings marked with an asterisk in Table III. 
are open to some doubt, and are almost certainly too low ; unfor- 


* B. A. Report for 1903; or The Electrician, Vol. LL, p. 1.013. 
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Ета, 16.—Armature 5}in. diameter. 36 Teeth. 
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5,000 
Mean Gap Induction. 
Fic, 17.—Armature 583in. diameter, 36 Teeth. 


5.700 
Mean Gap Induction, 


Fra. 18.—Armature 5jin. diameter. 48 Teeth. | 


5, 00 
Mean Gap Induction. TEE 
Fic. 19, —Armature 52in. diameter, 72 Teeth. 
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Table III. 
Total magnetic flux. Magnetic induction. 
Mean gap | 
induction. | Тор of Middle Base of | Top of | Middle | Base of 
tooth. of tooth. tooth. | tooth. of tooth. tooth. 
3.3 ( 2,800 37,000 44,400 | 43,800*| 4,790 | 7,040 | 8,570 
B23 | 5,010| 65,800, 79.100 75,900 8,520 | 12,600 | 14,850 
28 $4 6.650 81,900! 102,500 | 97,400*| 10,600 | 16,300 | 19,060 
Ege 7,610 | 98,500 | 118,900 111,400 | 12,750 | 18,870 | 21,800 
S \ 8,110 | 103,200 125,000 [112,300 | 13,370 | 19,850 | 21,980 
p$ 2950| 88.900 45,200| 46,300 5,070 | 7,120 | 8,920 
3 95,540 71,200| 84,600 86,000 | 9,280 | 13,400 | 16,600 
4.8 $ 7,240! 92,200 108,500 | 109,400 | 12,250 17,100 20,940 
LER 8,550 | 107,800 | 126,400 | 121,800 | 14,060 | 19,900 | 23,500 
vaca | 9,120 | 113,800 | 136,200 | 126,000 | 14,800 | 21,500 | 24,300 
о À ., 8,200| 33,200 39,100| 39,600 | 5,850 | 7,440 | 8,700 
3 6,020 61,800| 69,300 70,000 9,950 | 13,200 | 15,350 
4.88. 7,860| 79,500| 89,500| 87,600 | 12,800 | 17,000 | 19,200 
EE 8,880 | 91,000 101,900 96,200 | 14,700 | 19,400 21, 100 
459 ( 9:440 | 97,500 105,400 | 101,000 | 15,700 | 20,000 | 22,140 
o å .{ 3,280| 24,300 26,800| 28,600| 6,070 | 8,130 | 10,560 
SSA | 5,810| 40,300 | 44,900 | 46,000 | 10,080 | 13,600 | 17,000 
ЕЕ 84 7,270 | 50,900 | 57,800 57,300 | 12,700 | 17,500 | 21,160 
A da | 8,380 | 58,400 | 66, 200 62,300 | 14,600 | 20,100 | 23,000 
45 | 8,870 61,300 68,900 | 64,400 | 15,300 | 20,900 | 23,800 
o 4d ( 2,680 36,100 43,400 | 48,500 | 4,280 | 6,020 | 7,450 
83.32 [5,260 68,400| 83,100 83,700 8,100 | 11,540 | 14,350 
9.95 4 7,680 | 100,700 | 122,000 | 122,700 | 11,900 | 16,950 | 21,000 
B. | 9,200 | 122,400 | 145,800 | 142,200 | 14,500 | 20,200 | 24,400 
«5:3 110,000 | 133,800 | 154,100 | 150,200 | 15,800 | 21,400 | 25,700 


tunately, the core had been dismantled before the discrepancy was 
noticed, and the readings could not be repeated. 

A glance at the stream-line diagrams shows that the total flux 
through a cross-section of the tooth some distance below the surface 
of the armature is considerably greater than the flux through the 
top ofthe tooth. This is fully borne out by the ballistic measure- 
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Fic, 20.—Armature 5,;in. diameter, 36 Teeth. 


ments, which show clearly the steady increase in the magnetic flux 
as we proceed down the tooth—so long, at any rate, as the induction 
at the base of the tooth does not exceed about 20,000. When the 
induction is pushed beyond this limit, another effect, not indicated 
by the stream-line diagrams (in which the permeability is constant), 
comes into play. The flux, after reaching a maximum value at a 
certain depth, begins to decrease, lines of induction leaving the 
flank of the tooth and crowding into the slot. This effect is very 
strongly marked for all the higher values of the gap induction, and 
is indicated by the crossing of the curves in Figs. 16-20. For the 
range of gap induction used, the curves connecting the total flux 
through the top and middle cross-sections of the tooth with the 
mean air-gap induction are almost indistinguishable from straight 
lines which necessarily pass through the origin. Such, however, 
is no longer the case for the curves relating to the base of the 
tooth, the initial portion only of which is straight. It is, of course, 
obvious that if it had been possible to push the induction far 
enough, the curves for the top and middle of the tooth would have 
commenced bending towards the horizontal axis in a manner 
similar to that of the curve for the base of the tooth—in fact, this 


tendency is clearly marked in the case of the dotted curves of 
Figs. 18 and 20. 
CONCLUSION. 

The experiments described in the present Paper occupied the greater 
part of two years, and the expense of constructing the apparatus and 
photographing the stream- line slides was defrayed out of a research 
grant made by the Royal Society. We ure indebted to Prof. E. W. 
Marchant, D.Sc., and several of his students for valuable assistance 
in connection with the somewhat laborious experiments which form 
the subject of our Paper. 


ErratTum.—The last word on p. 214 of our issue of Nov. 25, i.e., 
inversely, should be omitted, and in the table on P 215, the figures 
1:89 in the fourth column of the second row should read 1:98. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. ] 


Sensitive Moring-coil. Galvanometers.—In all galvanometers a 
counter-E.M.F. is produced by the motion of the coil or 
magnet, which seems to cause a damping effect. When there 
is no appreciable waste of energy and when the counter- 
E.M.F. is sufficient to make the motion just barely aperiodic, 
the galvanometer has the maximum possible efficiency, as far 
as utilising the energy of the current is concerned, and this 
efficiency is the same for all such galvanometers. The power 
of the magnet in moving-coil galvanometers renders easy the 
securing of the above condition in ordinary cases. <A further 
result of the magnetic power of the moving-coil galvanometer 
is the ability to replace part of the wire of the coil by other 
masses without loss of sensibility. This type is thus by far 
the best when pointers, &c., are to be moved, as in lecture- 
table apparatus. А change in the width of the coil has, elec- 
trically, the same effect as a change of the size of wire in the 
coil. Trouble arising from magnetic impurities in the coil is 
reduced to one-sixtieth by using a radial instead of a uniform 
field. It is easy to make a simple and strong moving.coil 
galvanometer that shall have an effective sensibility of 
560 megohms for 100 ohms resistance and a period of 
1:3 seconds. The internal resistance cannot then be brought 
much under 20 ohms. In securing high stability a device 
which can be supported by a basement floor is preferable to 
any arrangement, in itself equally good, which hangs from a 
wall or ceiling. A tank or float may thus be of greater 
advantage than a Julius suspension. The influence of air 


tremors is, as a rule, largely underestimated. 
[W. P. WRIrE, Physical Review, November, 1904.] 


Rotation of Electrons.— E. Kohl investigates mathematically 
the possibility of part of the energy of a moving electron being 
stored in the form of a rotation about an axis passing through 
its centre. This possibility has an important bearing upon the 
theory of magnetism and of radio-activity. The calculations 
are based upon Abraham’s assumption that the electrons may 
be regarded as rigid spherical surface or volume charges. The 
author works out equations for an electron in any state of motion, 
which allows him to determine the ratio of the rotational to 
the translational motion. This ratio depends upon the rate of 
change of the electric field, or what the author terms its 
inhomogeneity. He shows that the rapidity with which the 
equator of the electron rotates will only attain a value com- 
parable to its translational motion if the inhomogeneity is of 
infra-molecular dimensions—:.e., when the field changes by an 
amount comparable with its original value within a distance 
from the centre of the electron larger than the diameter of a 
molecule. It disappears in comparison with the translational 
speed when the inhomogeneity is of ultra-molecular dimen- 
sions. Thus, while in the more rapid cathode rays, with a field 
whose inhomogeneity is of molecular dimensions, the frequency 
of rotation of the electron may reach hundreds of billions, this 
rotation is negligible in comparison with the translation, since 
it does not contribute perceptibly to the kinetic energy of the 
electron, and does not affect its internal field. "This implies 
that in the usual fields employed for the projection of electrons 
their rotation need not be considered. Only when the electric 
particles are themselves of molecular dimensions, as in the case 


of the canal rays, the production of a considerable rotation is 
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ible in some parts of the field. Nor must such rotation 


be excluded in the case of Becquerel rays, where the mechanism 
of projection is unknown, and may have its seat in molecular 
processes. 

[E. Коні, Annalen de Physik, No. 13, 1904.) 


Generation of Üzone.— A. W. Gray has made a series of tests 
of the Siemens ozone generator with a view to determining the 
conditions favourable to its economical production. He finds 
these to consist in good surface insulation of the generator, 
dry oxygen, and ebarging and discharging as suddenly as 
possible. To fulfil the last condition, the resistance and self- 
induction of the circuit should be as small as possible, and 
possibly a Leyden battery might give better results than the 
ordinary method of employing an induction coil or an alter- 
nating-current dynamo, as these machines could not give such 
a rapid change in the difference of potential between the elec- 
trodes. The author's results are in fair agreement with those 
obtained by Warburg in the case of the silent electrical dis- 
charge from points. He found that the production of ozone 
seemed to be closely connected with the amount of illumina- 
tion, and that when the positive brush discharge made its 
appearance, the ozone formed per coulomb increased rapidly 
with the current strength, although the ozone produced by the 
negative discharge seemed to be independent of the current. 
In the author's experiments, increase in potential was accom- 
panied by increase in current. In the Siemens generator both 
positive and negative light are present, and it also seems 
reasonable to expect that the amount of illumination would be 
influenced by such things as the resistance in the circuit, the 
nature of the gas, and the presence of water vapour. The 
Siemens generator, however, gives a much greater yield o 
ozone for a given quantity of electricity sent through tho gas. 
It is possible that the great difference in current density may 
have considerablo influence. 

[А. W. Gray, Physical Review, November, 1904.] 


Electric Dissipation in Hot Air.—E. Brunner has investigated 
the electric dissipation from some metals placed in an enclosure 
surrounded by a superficially oxidised brass wire net connected 
to earth. He worked at atmospheric pressure, but raised the 
temperature gradually to about 700deg. There was no per- 
ceptible influence of the temperature until over 400deg. were 
attained, and then the cffect depended upon the nature of the 
metal, its surface condition, and the sign of the charge. Thus, 
in normal platinum the temperature at which an effect of heat 
began to appear was 515deg. for both negative and positive 
electricity. In freshly-oxidised copper the temperature was 
410deg. for positive and 460deg. for negative electricity. An 
increase of temperature amounting to l5deg. produced as a 
rule à doubling of the rate of dissipation. Fresh platinum, 
silver and brass dissipate negative electricity much more rapidly 
than when they have been glowing for some time, and the 
fresher platinum and silver are, the more does their behaviour 
towards negative and positive electricity tend towards equality. 
Copper oxide, calcium oxide and hydrogen deposited on metals 
encourage the dissipation of positive electricity, but do not 
affect negative, whereas zinc oxide slightly raises the negative 
dissipation. All these results go to show that the ionisation 
of the gases is not spontaneous, but depends upon ions which 
proceed from the metals. The fact that both dissipations are 
affected by high temperatures shows that the clectrodes must 
project both kinds of ions. The different behaviour of positive 
and negative ions cannot be simply due to a difference in their 
mobilities, since the attracted ions have as much to do with 
the convection of the current as the ions which are repelled 
from the electrode. The author believes that the total ioniea- 
‚ tion is not due to the ions given off by the metal, but that 
some ions are the result of the impact of those projected. 

[E. Brunner, Annalen der Physik, No. 13, 1904.) 


N-Rays.—R. W. Wood reports having visited the laboratory 
of one of the physicists who have described N-ray phenomena, 
though he does not give his name. Не witnessed all the usual 
test experiments, and finally came to the conclusion that none 
of them placed the existence of N-rays beyond a reasonable 
doubt. He could not detect the variations of brightness in an 
electric spark or a feebly-illuminated surface which the physicist 


in question and his assistant ‘claimed to perceive quite clearly. 
The photographic records did, indeed, show a difference of 
illumination, but the author considers that the possibility 
was not excluded of the observer unconsciously exposing 
the plate longer when the N-rays were supposed to be 
acting. To eliminate the personal element, he arranged 
that he himself should hold his hand in the path of the 
rays, and let the other observers judge as to whether it was 
there or not. The result was negative, the observers never 
giving the right version, and sometimes seeing variations when 
the hand was kept steady. The author suggests that the ques- 
tion ought to be finally decided by experiments conducted 
jointly by, say, Lummer and Blondlot, as was done in the 
Crémieu-Pender controversy. They should use a photographic 
method, and arrange it so that the person making the ex- 
posures should be ignorant of the action of the rays. This 
might be secured by a number of screens consisting of a double 
layer of aluminium foil, with either dry paper or moist paper 
between. 
[R. W. Woop, Physikalische Zeitschrift, December 1, 1904.] 


Photographic Records of N-rays.—R. Blondlot publishes the 
results of several further tests intended to place the action of 
N-rays on an electric spark beyond any doubt. They refer to 
the arrangement in which a 9 plate is exposed to 
the action of an electric spark containing N-rays with or with- 
out the interposition of a lead screen. The objection that the 
screen itself might by its capacity increase the brightness of 
the spark is effectively disposed of by eliminating the N-rays 
by means of a moist paper screen and showing that then the 
introduction of the lead screen produces no effect on the photo- 
graphic record. The more serious objection that the time of 
exposure might not be quite the samewith and without the rays, 
and might be unconsciously made in favour of a positive result 
is met as follows: A chronograph is employed to give time 
signals and to register the times of exposure. The operator 
counts 25 seconds for each exposure and exposes alternately with 
and without the rays. The greater impression is invariably asso- 
ciated with the presence of the rays, and the chronograph 
records show that the exposures are equal to within half a 
second. For furthér security, the author then made a 
practice of always counting an extra second in the absence 
of the rays. The superiority of the impression in the 
presence of the rays was still well marked, and the chrono- 
graph records showed that the exposure without the rays had 
been one-half to one-third of a second longer. A similar 
result is obtained by making two exposures of 50 seconds 
each. The author claims that these photographic records are 
the unexceptionable evidence of the existence of the rays. 

[R. Віомріот, Comptes Rendus, November 21, 1904.] 
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ELECTRIC TRACTION AND RURAL SCENERY. 


Last Tuesday’s Stundard contained an eloquent appeal for 
Protection—protection not against the foreign manufacturer 
(although this is now a theme upon which our contemporary 
will doubtless have much to say in view of the political 
opinions of its new proprietor), but against the hardworking 
and energetic English electrical engineer. The leading article 


to which we refer is a strongly-worded protest against the 


proposal for an electric tramway in North Wales from Bettws-y- 
Coed through Capel Curig and Pen-y-Gwyrd to Llyn Gwynant 
These villages, with the exception of Bettws, are not served by 
any line of railway at present, but by coaches running once or 
twice a day, the traffic being almost entirely a tourist traffic. 
During the summer, Bettws and Capel Curig are much resorted 
to by artists, as the scenery in this district to the east of Snow- 
don has peculiar charms which appeal with great force to the 
lovers of nature. The delightful combination of rock, trees 
and stream, the fine variations in colouring in the Gwynant 
Valley, the contrasts between the two lakes, Llyn Gwynant 
and Llyn Llydaw, and the sombre aspect of the mountains to 
the north of Capel Curig have beauties which we trust will 
never be marred. But the writer in the Standurd has formed 
an exaggerated idea as to what the proposed desecration ” 
consists of. The railway, with “its stiff outlines, its bridges 
and banks,” figure merely in the imaginatjon of the writer, and 
not on the plans of the engineers. AH that is proposed is a 
modest line of electric tramway, pf the degign чату adopted 
in rural districts, which is to fun Along “the existing coach 
road between the points mentioned, arid will probably displace 
the existing coaches. The cars will be no more unsightly and 
far less objectionable to the other senses than the motor-cars 


{ which have already invaded this part of North Wales, and 


the only permanent additions to the road will be a harmless 


line of rails and a row of poles and wires upon which the 


artist may turn his back with no great effort. We predict, in 
fact, that the tramway will not keep artists away from the 
precincts of Snowdon ; it will—literally—bring them there. 
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We have always maintained that electrical engineers should 
avoid, as far as possible, giving annoyance to those whose 
susceptibilities may be offended by the intrusion of tramways 
in places where they would actually constitute an eyesore. 
For instance, we have consistently opposed the laying of a 
line of tramways along the Thames Embankment, for the 
institution of an unbroken succession of these vehicles along 
one of the few beautiful highways in the heart of London 
would be indeed deplorable. The London County Council is 
again endeavouring to obtain sanction for such a line this year, 
and it will doubtless meet with its annual rebutf in Parliament 
—a sure sign that those in authority will be kept alive to the 
inexpediency of sacrificing too much in favour of the doctrine 
that utility is the sole standard of morality, so that the recti- 
tude of an action is determined by its usefulness.” On the other 
hand, we fail to sympathise with the Borough Councils in the 
North of London, who persist in their objection to the overhead 
trolley. Islington has no rural scenery to disfigure, nor any 
fine thoroughfare whose beauty would be marred by an over- 
head trolley wire. The * New River" has no embankment 
to vie in splendour with that on the Thames. In fact the 
inhabitants of Islington want electric traction, horse tramways 
are running on the proposed routes, and the Islingtonians want 
the lines to be electrically equipped. But they insist on 
having the slotted conduit system — because South London 
has it—and not the overhead system. The conduit line will 
cost twice as much as the overhead line, and, of course, the 
receipts would be the same in either case, so that it simply 
means that the former system will necessitate higher fares 
than the latter, or else a loss will fall upon the ratepayers. 
The laying down of the conduit will take far longer than the 
erection of a trolley line, and, in fact, there is everything to 
gain by the adoption of the simpler system in this case. 
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STUDIES IN MAGNETIC TESTING.* 


BY G. Е. C. SEARLE, М.А, 
(Cavendish Laboratory, Cambridge.) 


INTRODUCTION. 


$1. I was led to make the investigation described in the following 
Paper by noticing, in August, 1902, that the magnetic treatment of 
specimens of transformer plate may exert so great an influence upon 
the change of induction subsequently found on the reversal of a given 
magnetic force as to make ballistic tests of transformer iron liable 
io great uncertainties. I therefore decided to investigate the effects 
of magnetic treatment with the hope of finding how to obtain a 
definite value for the change of induction due to the reversal of 
а given force, and of gaining some information as to the effects pro- 
duced by some selected modes of magnetic treatment upon the change 
ofinduction subsequently found on the reversal of a given force. 

The investigation has, however, gone a little beyond these limits, 
for I have, in addition, examined the effects of the mechanical dis- 
turbances involved in the preparation of the specimen for testing, 
and have also considered how far the results obtained with a single 
specimen may be taken as representative of the magnetic quality of 
а whole batch of sheets of transformer iron. The work may there- 
fore be looked on ав a rough attempt at a critical examination of the 
use of the ballistic method in magnetic tests of transformer iron. 

$2. Throughout the paper I employ C. G. S. units, and I adopt the 
recommendation of the International Electrical Congress, which met 
at Paris in 1900, and use the word Gauss to indicate the C. G. S. 
unit of magnetic force, and the word Mazwell to indicate the 
C. G. S. unit flux of magnetic induction through a circuit. Thus, if 
the total flux of induction through a circuit at any time be N 


maxwells, the E.M.F. induced in the circuit is - B 0:10 -8 volts. 


EFFECT OF CONTINUED REVERSALS OF THE MAGNETIC FORCE. 


§ 8. The ballistic method involves the reversal of the magnetic 
force acting upon the specimen, and a confirmation of the value of 


* Paper read before the Institution of Electrical Engineers last night, 
Specially abridged for The Electrician by the author. 


the change of induction due to a reversal of the force can only be 
obtained by making a second reversal. This at once brings us to an 
effect. which compels us to count these very reversals of the magnetic 
force, which are necessary for the measurement of the correspond- 
ing changes of induction, as part of the magnetic treatment of the 
iron. For continued reversals of a definite magnetic force generally 
cause, at least in soft iron, a diminution of the corresponding 
changes of induction, which at first is rapid, but after a few reversals 
is very slow, one hundred reversals being sufficient to bring the 
iron to a practically steady state for any fresh value of the force. 
This ай is the basis of the practice, adopted by those who make 
magnetic tests, of making observations for the change of induction 
due to the reversal of a given magnetic force only after many 
reversals of that force. Of course no other magnetic operation must 
intervene between this series of reversals of the magnetic force H 
and those reversals of the same force H which are made for the 
measurement of the change of induction. 

Though a large number of reversals of the force is necessary for 
obtaining а steady value for the change of induction due to the 
reversal of a given force, yet the series of reversals will not, of 
itself, in all cases make the steady value of the change of induction 
a definite quantity depending only upon the magnetic force 
employed. То obtain a definite result in all cases, we must subject 
the specimen to a special preliminary magnetic process—viz., 
demagnetisation by reversals. 


APPARENT INDUCTION AND PERMEABILITY, 


4. It will be convenient to give a name to the steady value to 
which half the change of induction, due to the reversal of a given 
magnetic force H, settles down after many reversals of that force, 
and I shall employ the term apparent tnduction for the purpose, 
and shall use the symbol B' for the quantity in question. Exten- 
ding the nomenclature, I shall give the name apparent permeability 
to the ratio of the apparent induction to the corresponding magnetic 
Dra ane I shall use the symbol yp’ to denote the ratio; thus 
peB/n, 

The adjective apparent is used because the ballistic method, 
when applied in the usual manner to rings, gives only the values 
of changes of induction. The absolute value of B at any time can 
only be found by some special device such as that described in § 17. 


DEMAGNETISATION BY REVEBSALS. 


§ 5. Throughout the work special attention was paid to the 
demagnetisation-of the specimens by the method of reversals; the 
details are given in $9 below. In this process the specimen is sub- 
jected to a large number of reversals of a magnetic force, whose 
amplitude is slogly and continuously reduced from some maximum 
value D to zero 3 thus, during the process the specimen is not sub- 
jected to any forte outside the limits +D. If the maximum ampli- 
tude of the force b3 10 gausses, we may, for brevity, describe the 
whole process by saying that we demagnetise the iron with D—10. 
The object of the process is to reduce the iron to a standard state 
such that the apparent induction, B', subsequently found for & 
given magnetic force, H, depends only upon that force, and not 
upon any magnetic operations which may have been done before 
the demagnetisation. It is to be understood that no magnetic 
operation is to intervene between the demagnetisation and the test 
with the force H. With any brand of transformer iron the desired 
result will almost certainly be obtained, provided D be not less than 
10 gausses. The process is then called effective demagnetisation.”’ 
For the iron used in the experiments, effective demagnetisation was 
secured with values of D much smaller than 10 gausses ; but for the 
present it will suffice to say that transformer iron is. effectively 
demagnetised if D be not less than 10 gausses. · 


NORMAL INDUCTION AND PERMEABILITY. 

$6. Since it is only after effective demagnetisation of the speci- 
men that the apparent induction depends only upon Н and not 
upon any magnetic operations performed before the permeability 
test, for all, even small, values of H, it 1s clear that we must employ 
this definite value of B' when we have to give an account of the 
magnetic quality of a given specimen. I therefore call the apparent 
induction found with a force, H, after effective demagnetisation, 
the normal induction for that force, and I denote it by B,; I also 
call ByH the normal permeability, and denote it by po. 


THE CRITICAL MAGNETIC FORCE. 


$7. From the experiments described in the present paper it 
appears that, corresponding to each specimen of iron, there is a 
certain critical magnetic force, which I denote by M,. The impor- 
tance of even an approximate knowledge of this eritical force may 
be judged from a brief summary of some of the results obtained in 
the course of the work, 

When Н at the least somewhat exceeds М,, the iron is quite 
indifferent to its magnetic history, with the regult that we find the 
same apparent induction for a given value of H whether the speci- 
men is in a virgin state and has never previously been magnetised, 
or whether it has been powerfully magnetised, or, again, whether it 
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has been effectively demagnetised by reversals, and thus permea- 
bility tests for values of H exceeding M, are quite simple. But, on 
the other hand, when Н is less than Mo, the apparent induction for 
a given value of H depends greatly upon the magnetic history, and 
thus we find, for a given specimen and for a given force, one value 
for the apparent induction when the iron is іп the virgin state, a 
greater value when it has been effectively demagnetised, while, 
within limita, we can obtain any value we please by suitably choos- 
ing the magnetic history. 

If we were given a ring of iron and knew nothing as to its mag- 
netic quality or its magnetic history, the first step towards obtaining 
the * normal " permeability curve would be to make the following 
set of observations :— Wind the ring with primary and secondary 
coils in the usual manner and subject it to 100 reversals of a mag- 
netic force of 0:2 gausses, and find the apparent induction B'. Then 
increase the magnetie force to 0:4 gausses, and after 100 reversals 
find B' for H=0°4, and continue this process step by step until B 
reaches 15,000. maxwells per square centimetre or thereabouts. 
Calculate the apparent permeability и’ for each value of Н and draw 
a curve showing и in terms of H, when it will be found that р’ rises 
to & maximum, when H has some value M', and then diminishes. 
The magnetic force М’, corresponding to the maximum of р’, has a 


nearly definite value for a given specimen, for it is found that its | 


value is but little affected by the magnetic treatment experienced 
by the specimen before this series of permeability tests. In fact, in 
my experiments the highest and lowest values of M' did not differ 
by more than 0:5 gausses in the case of any specimen. 

My experiments show that when M' has been found in this way 
we shall be able to obtain effective demagnetisation by reversals if 
we make certain that at the least D somewhat exceeds М’, For 
transformer iron we shall be quite safe if we make D greater than 
M' by 8 or 4 gausses. 

For any brand of transformer plate effective demagnetisation will 
probably be secured if we make D not less than 10 gausses. We 
need not then go to the trouble of drawing a preliminary p' - Н curve. 

I shall now define the critica] magnetic force M,, correspondin 
to a given specimen, as the magnetic force for which pg, the no 
permeability for that specimen, attains its maximum value. Though, 
on account of the narrowness of the limits within which M lies, any 
value of M' is good enough as a guide in practical testing, yet it is 
convenient, for the sake of precise descriptions, to have a definite 
specification of the critical magnetic force. 


MaaNETIC HISTORY. 


§ 8. By effective demagnetisation we are enabled to reproduce a 
definite state of the iron to form the starting point for each experi- 
ment, and are thus able to study the effects of any 1 opera- 
tions done after the demagnetisation without any disturbance arising 
from magnetic operations done before the de etisation. It is 
therefore permissible to use the words magnetic history to indicate 
the magnetic treatment to which the specimen has been subjected 
after effective demagnetisation and before the series of reversals of 
the force Н necessary for reaching а steady value for the apparent 
induction for the force H. 


METHOD OF DEMAGNETISATION, 

§ 9. In demagnetising the iron by reversals, I used an alternating 
current to give the necessary reversals of the magnetic force; I thus 
obtained about 90 cycles per second. I diminished the amplitude of 
the alternating magnetic force very gradually by means of a liquid 
resistance slide. This consisted simply of a narrow glass trough 
containing dilute CuSO, solution and furnished with two copper 
electrodes, one of which was movable; by tilting the trough so that 
one end was dry the current could be reduced to a very small value 
before the circuit was actually broken. A commutator allowed 
either the continuous current from storage cells or the alternating 
current to pass through the magnetising solenoids. This method of 
demagnetising the iron has the advantages of being speedy and of 
reducing the amplitude of the magnetic force in the very gradual 
manner which is necessary if the demagnetisation is to be really 
successful. 

§ 10. To estimate the maximum amplitude of the magnetic force, 
I measured the “ effective ” current in some cases by means of an 
amperemeter made for use with alternating currents, and in some 
other cases by means of a sensitive electrodynamometer. I had no 
means of finding the wave form of the current, and I: had there- 
fore to be content to treat the current as a pure sine function of the 
time in to take the maximum current to be / times the effective 
current, 


DETERMINATION OF THE NoRMAL INDUCTION AND PERMEABILITY. 


$ 11. The normal induction B, and the normal permeability p, 
were very frequently found in the course of the work, and so, to 
avoid repetition, I shall describe, once for all, the method employed 
in determining thém.: Having settled upon the magetic force H, 
for which B, was to be found, I so adjusted the continuous current, 
by means of a rheostat, as to obtain the desired force. By means 
of a two-way key, Ithen stopped the continuous eurrent and allowed 
the alternating current to flow through the magnetising coils. After 


bringing this current to its full strength, I gradually diminished it 
to (practically) zero by means of a liquid resistance slide, so demag- 
netising the iron. In order to obtain effective demagnetisation, I 
took care that D, the maximum magnetic force due to the alter- 
nating current, exceeded M,, the critical force correspoding to the 
maximum normal permeability. 

By putting the two-way key back into its first position, I stopped 
the small residual alternating current and re-started the continuous 
current, and corrected by the rheostat, if necessary, any very slight 
deviation from the value required to give the chosen magnetic 
force H. After the force H had been reversed nrany times, the 
number varying from 50 to 200, the ballistic effects of at least one 
pair of reversals of H were noted. From the mean of these effects the 
value of B, was calculated, while no was found by dividing B, by H. 

This process, including the preliminary adjustment of the current 
and the demagnetisation of the iron was repeated for each value of 
H used in the experiments, unless the contrary is stated. 


THE YA NETIC SQUARE. 


§ 12. In all but one or two experiments I used specimens of the 
thin iron or steel plates manufactured for the construction of trans- 
formers and dynamo armatures, and the apparatus was specially 
designed for testing such specimens. 

Three brands of transformer iron were used—viz., “ Tagger 
Plate," Schultz and “ Sankey.” In each case the thickness 
was about 0:085cm. 

The magnetising arrangement consisted mainly of four solenoids, 
which I shall denote by A, B, C, D, each 52:25cm. in length and 
7°66cm. in diameter, wound on wooden tubes, the mean number of 
iurns per centimetre being 5:698; the diameter of the wire was 
0'127cm. The four solenoids were arranged symmetrically with 
their axes along the four sides of a square, each side being 62°4cm. 
in length. 
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The sheet metal was cut by shears into strips, each 4cm. wide 
and about 68cm. long, which were placed in the solenoids with their 
planes parallel to the plane of the square. The length of the strips 
was sufficient to allow the parts of them projecting from two adja- 
cent solenoids to overlap at the corresponding corner of the square. 
Here the strips from the two solenoids were arranged alternately, . 
and were clamped together by a non-magnetic clamp in order that . 
the magnetic circuit might be as perfect as possible. By first put- 
ting one strip in A, then one in B and so on in cyclical order, the 
strips were easily assembled in the required manner. The number 
of strips in each solenoid was, of ceurse, the same. 

When I used only the main solenoids for magnetising the ігор, I 
found that the induction near the ends of the strips was seriously 
less than at their centres. 'To remedy this defect I arranged 12 
extra coils in series with the main solenoids, and by roughly 
adjusting the number of turns on them I was able to make the 
inductions at the ends and at the centres of the strips nearly equal. 
At each corner, one coil of 30 turns was placed with its plane 
making angles of 45deg. with the two adjacent sides of the square, 
and a coil of 20 turns was wound at cach end of every solenoid over 
the main winding. The total resistance of all the coils in series 
was about 5°5 ohms, 
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Making a small correction of about 0'3 per cent. on account of 
the finite lengths of the solenoids, and on account of the 12 extra 
coils at the corners, I found that the magnetic force at the centre 
of any solenoid was 75:15 gausses per unit C.G.S. current. 

All the magnetising coils were arranged in series and the mag- 
netising current was measured, when desired, by a Weston milli- 
voltmeter used with a suitable shunt. I found it more convenient, 
however, to put a suitable extra resistance in series with the volt- 
meter so as to change its effective sensitiveness, as I could then 
read directly from the voltmeter, without calculation, the value (in 
gausses) of the magnetic force produced by the current at the 
centres of the sides of the iud 

Within the wooden tubes were placed four non-magnetic tubes. 
and on the central parts of these tubes the secondary coils were 
wound. These coils, which were connected in series, were so 
arranged that I could use 8, 9, 27 or 81 turns on each side of the 
square, and suitable resistance coils were arranged to make the 
resistance of the secondary circuit independent of the number of 
turns. The secondary circuit included a ballistic galvanometer 
and an earth-inductor by which the galvanometer was standardised. 

The magnetic square is shown diagrammatically, but roughly to 
scale, in Fig. 1, where A indicates the terminals of the primary coil 
and B those of the secondary coil. The arrangement of the four 
corner coils and of the eight extra coils wound on the ends of the 
four solenoids will be apparent from the figure. 

The magnetic square is very convenient in magnetic tests of 
sheet iron, as a practically perfect magnetic circuit can be built up 
by simply slipping the iron strips into the four solenoids, without 
the least interference with either the primary or the secondary 
circuits ; the labour of winding a new primary and a new secondary 
on each fresh specimen is thus avoided, and the resistances, which 
have been adjusted to allow the magnetic force to be read directly 
from the milli-voltmeter, require no fresh adjustment. 

PRELIMINARY BALLISTIC EXPERIMENTS. 

§ 13. In most of the ballistic experiments described in the present 
paper I confined myself to the examination of the effects of its 
magnetic history ($8) upon the apparent induction, or the apparent 
permeability of a specimen. But I think it may be useful, in open- 
ing the subject, to give an account of some experiments made to find 
the effect of previously applied magnetic forces upon the actual 
forms of the B-H loops in cycles with the limits +1 for H. 
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* Tagger Plate." 
Fro. 2. 


The iron, which was tested by means of the magnetic square, was 
in the form of 16 strips of Tagger Plate.“ 

$14. I first tested the 16 strips for permeability, and found that 
the ‘ normal " e reached a maximum value of about 
4,200 when H 21:6. Thus M, is 1:6 for this specimen. The obser- 
vations for permeability were taken in the manner described 


in 311. The value of D was about 4:8; this was found to give 
effective’ demagnetisation. The resulting normal B,.H curve is 
shown in Fig. 2 as a dotted line. 7 КЕ 


In obtaining the normal" В.Н loop, I first demagnetised the 
iron and then applied the force H —1, and reversed this 200 times 
before taking the observations for the loop. This loop is shown in 
Fig. 2; it lies symmetrically with respect to the origin. 

o show the effects of magnetic history I made two other loops 
with the same limits (+1) for the magnetic force. In these cases, 


t І have explained this plan in detail in The Electrician, June 12, 
1808 (Vol. LI., p. 319), in an article On the Measurement of Magnetic 
orce.” 
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after demagnetising the iron, I subjected it to 50 reversals of a 
magnetic force, X, breaking the circuit finally in such a way that the 
force sank from +X to zero. Ithen applied the force of 1 gauss 
and, after reversing it 200 times, made observations for the B-H 
loop. The two loops obtained in this way are shown in Fig. 2, 
where they are marked “After Xx 8 and “After Х=8” 
respectively. 

15. In order to place the B-H loops in their true positions on 
the diagram it is necessary to know the absolute value of the 
induction for some one point on each loop. This value was 
obtained by the devices which will be described in §§ 16, 17. Mean- 
while, it will be seen that the experiments show that the appli- 
cation of che force X has resulted in reducing the range of B 
for cycles with the limits +1 for H, in displacing the B-H loop 
along the axis of B and in diminishing the area of the В.Н loop. 
The following tables give the numerical details. The first table 
gives the value of B for Н = +1 and its value for H— —1. Half the 
difference of these values gives the apparent induction B’, while 
half their sum gives the mean induction" and indicates how far 
the B.H loop has been displaced along the axis of B by the after- 
effects of the magnetic force X. The energy dissipated through 
hysteresis per cubic centimetre per cycle is denoted by W. 


B — Normal loop. | B—AfterX —8-0. | B After X =8-0. 


H- +10 + 2,780 + 4,824 + 6,780 
H=-1°0 - 2,780 + 114 + 3,106 
H= 0 + 1,872 + 4,040 + 6, 125 
H= 0 – 1,872 + 1,026 + 3,917 
Normal Loop after | Loop after 
эшш В-Н 1оор. Х =3°0. X 8:0. 
Apparent induction B' ...... 2,780 2,855 1,887 
ean induction ............ 0 2,469 4,943 
Hysteresis loss W .......... 890 818 222 


§ 16. I will now explain the method employed in the determination 
of the absolute value of the induction at any point on the B-H loops. 

In the case of the normal loop I made the usual assumption that 
the values of B at the two tips of the loop are equal in magnitude 
and opposite in sign. To test the legitimacy of this assumption I 
made the following experiment: I demagnetised the iron and then 
applied a magnetic force of 1 gauss and noted its ballistic effect. On 
the assumption that the demagnetisation was complete, this first 
application of the force raised B from 0 to +2,842. Оп reversin 
H there was a change of induction of 5,788, so that the value of 
for H= —1 was 2,849 – 5,788 or – 2,896. Continuing the reversals, 
I found in succession the values -+ 2,896 — 2,908, -+ 2,909 for B.* 
These numbers agg во closely with each other that we may fairly 


suppose that after 200 reversals the values of B at the two tips of 
the loop are equal in magnitude and opposite in sign. We may 
thus take the absolute induction at the tip of the normal loop for 


H=1-0 as equal to the normal induction. 

With the larger forces of 8:0 and 8:0 we may safely take the 
absolute induction at the tip of the normal loop as equal to the 
normal induction. 

The residual induction left when H was removed was found from 
the absolute value of B for the force Н by subtracting from it 
the change of induction calculated from the ballistic effect of 
removing H. 
8 17. Їп finding the absolute values of В for the two displaced 
loops, I proceeded on the assumption that, provided the iron has 
not been subjected, since its demagnetisation, to any magnetic force 
numerically greater than a large force Z, the value which В 
assumes, when Z is applied, is independent of the particular force, 
within the limits + Z from which the step to Z is made. I use the 
adjective ** large " to denote a force which is considerably greater 
than the critical force M,. 

Of the two points of intersection of the B-H loop with the axis of 
B, I selected that one where B has the algebraically greater value 
as the point for which the absolute value of В was to be determined. 
In the cases of the loop marked After X 28:0," I first demagne. 
tised the iron and then subjected it to 50 reversals of a force of 
8:0 gausses, breaking the circuit finally in such a way that Н sank 
from +8`0 to zero. I next applied a force of 1:0 gauss and reversed 
it 200 times, breaking the circuit finally in such a way that H sank 
from +1:0 to zero. I then applied a force of +8°05 gausses and 
found that the ballistic effect corresponded to an increase of induc- 
tion of 7,750 maxwells per square centimetre. The magnetic force 
was next reversed from + 8:05 to- 8:05 and the corresponding change 
of induction was 27,760. On again reversing H the change in B 
was 27,820, the two numbers agreeing within the errors of observa- 
tion. Assuming that the force of 8:05 is relatively so large that its 


* The 200 revereals, which were made before B“ waa found, caused half . 
the change of induction, due to the change of the force from 1 to- 1 or 
vice versa, to diminish from about 2,900 to 2,780. (See § 8.) 
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reversal causes B to change in sign but not in magnitude, we may 
take 18,900 as the value attained by B when the force of +8°05 was 
applied for the first time after the small cycles. Hence the absolute 
value of the residual induction left, when the force of 1 gauss was 
removed at the end of the 100 cycles is 13,900 - 7,750 or 6,150. 

A verification of the value 13,900 was obtained by demagnetising 
the iron and observing the ballistic effect of the first application of 
a force of 8°05, when it was found that B rose from zero to 18,890. 

I repeated the observations with a force of 6:10 in place of 8:05 
and found that the absolute value of the induction at the selected 
point was 6,100. 

In a similar manner, using a force 8:05, we found 4,040 as the 
absolute value of the induction at the selected point on the loop 
marked “ After X 28." 


(T'o be continued.) 


RUNNING POWERS.* 
BY STEPHEN SELLON. 


It has been my lot during the last two sessions of Parliament to 
hear many objections raised against running powers. і 
to treat any of them seriously; and it is, therefore, not surprising 
that the learned counsel, obtaining no solid grounds for rejection 
from the mouths of his witnesses, found himself forced to claim the 
application as unprecedented. This was the continued cry of the 
learned counsel for Birmingham, and for Newcastle-on-Tyne during 
the recent running-power cases brought before Parliament. The 
only other objection urged is founded altogether upon ignorance of 
what “ running powers really means. Again and again the objec- 
tion has been raised that the running company is desirous of usurp- 
ing the rights of the owners of the tramways, and confiscate to itself 
the management of the tramways run over. I cannot do better 
than quote as an example the class of objection I mean—viz., a 
petition which was seriously and gravely presented to Parliament 
in the session of 1904 against the proposals made in the bill of the 
Tyneside Company—for running powers over the tramways of the 
Newcastle Corporation. 

* We the undersigned citizens of the City and County of New- 
castle-upon-Tyne do humbly pray that your honourable house in 
considering the bill entitled * An Act to Confer Further Powers upon 
the Tyneside Tramways & Tramroads Co.' will refuse your consent 
to those clauses in the bill in which the company asks for compul- 
sory running powers over the tramways of the Newcastle-upon-Tyne 
Corporation, because we are strongly of opinion that the proposals 
in the company's bill are objectionable, retrograde, and against the 
public interest by reason, amongst other things, of their interference 
with the principles of municipal self. government the adverse effect 
which (if carried out) they would have upon the stnooth and efficient 
working of the present excellent tramway system of the Corpora- 
tion, the curtailment of the existing through fares in the city, and 
loss of central control so essential to the working of a good tramway 
system, the making subservient of the great central system to the 
small outside system, and the inconveniencing of hundreds in order 
to convenience a few individuals, and because we consider them an 
invasion of our rights as a self-governing community.“ 

Obviously the lack of & precedent or objections of the character 
indicated do not condemn a proposal, but as so much importance is 
attached to it and there is some interest and guidance to be obtained 
from the history of running powers. "There are abundant examples 
of running powers by agreement between railways, sometimes one- 
sided, sometimes mutual, and there are a number of cases where 
Parliament has granted running powers by compulsion. In the 
latter case Parliament appears to have acted upon principles which 
may be classified generally under the following heads :— 

To save the running company useless expenditure in duplicating 
lines or terminal accommodation. 

To meet an obvious publie convenience which could not be left 
at the mercy of the possible unreasonableness of the company in 
possession. 

To remove the obstruction wilfully offered by a company to the 
traffic of another company, or where a company has failed to afford 
proper facilities. 

As а statutory confirmation of an agreement entered into between 
two companies, so that the public advantages so gained should not 
be at the mercy of future quarrels or divergence of interests between 
the contracting companies. 

In such cases the principle seems to have been conceded that the 
running company should take no profit on fares earned on the 
owning company's lines. It pays its own train expenses, and very 
frequently some charge by the owning company for terminal 
services and facilities. But there are a few exceptions to this rule 
of no profits. 


* Paper read before the Tramways ani Light Railways Association, 
Thursday, Dec. 1. | 


It is difficult: 
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It can therefore fairly be stated tbat the principles regulating 
running powers are fairly established in most cases in railway 
legislation and traffic. 

I propose to show that there is not the slightest reason why 
similar principles should not be applied to tramways, whether 
authorised under the Tramway Act or as tramroads, or under the 
Light Railways Act, that there are abundant examples of running 
powers by agreement, mutual running powers and compulsory 
running powers as between tramways, and to go a little further by 
showing that while “ facilities generally meet railway conditions, 
those of iramway traffic make facilities wholly impracticable for the 
attainment of the much desired public advantage. 

The earliest case of running powers that I am able to find as 
regards tramways was in 1874, when the Swansea Tramway Co. 
obtained compulsory running powers over the Mumbles Railway, 
and for many years the curious spectacle was observed of a horse 
tramcar sandwiched in between the steam cars of the Mumbles 
Railway, an obviously inconsistent mixture of traffic resulting in 
inconvenience, which was therefore discontinued a few years ago by 
agreement, subject to compensation. 

In 1882 powers for running into Dudley, by the South Stafford- 
shire and Birmingham and Midland, were obtained. 

In 1882 running powers were obtained over the Walsall and 
Wednesbury and West Bromwich Tramways by the Staffordshire 
Tramway Co. 

In 1884 the London Street Tramways obtained running powers 
by agreement over the North Metropolitan system in Gray's Inn- 
road between Holborn and the junction of Theobald’s-road with 
Clerkenwell-road. 

Plymouth Corporation over the Stonehouse Co.'s line, 1900. 

In 1900 Poole Light Railways and Christchurch and Bournemouth 
Tramways over the Bournemouth Corporation Tramways. 

Glasgow Corporation over Paisley Co., 1901. 

In 1901 the Spen Valley Light Railways over a portion of the 
Batley Tramways. 

Salford over Manchester, 1902. 

Metropolitan Electric Tramways over Walthamstow, 1902. 

South Lancashire over St. Helens, 1908. 

Brighton & Hove Co. over Worthing Corporation, 1903. 

Tyneside and Newcastle, 1904. 

Wakefield Light Railways over Ossett, 1904. 

Leyton over Lea Bridge, 1904. 

Running powers have been arranged between the Oldham, Ashton 
& Hyde Co. and the Stockport Corporation over portions of the two 
systems by agreement. 

Dundee and Dundee & Broughty Ferry Co. 

Manchester and Ashton, and other outside local authorities. 

Wakefield and Leeds. ч 

Aberdeen and Aberdeen Suburban. pe 

East Ham and West Ham. 

City of Birmingham Co. and Birmingham Corporation Tramways. 

I have made many observations on the effect of a break of service on 
the traffic of tramway systems. In every case the effect of a break 
is to reduce the earning capacity on the routes immediately affected 
from 15 to 50 per cent , whilst there is frequently a much wider 
spreading of the effect than could be anticipated, and any gain on 
alternative routes between the same points is far less than the 
direct loss. Conversely, directly the connection is re-established, 
the traffic returns to the normal conditions. The favourable effect 
of a ** through " connection established between two systems pre- 
viously worked with a break of service confirms these cases. As an 
illustration, I may instance the well-known Newcastle and Tyne- 
side case. 

By the courtesy of Mr. McLellan, I am able to quote figures 
obtained from his statistics of traffic. 

The Newcastle tramways terminate in open country about half 
а mile from Wallsend. The Tyneside Company's line runs up to 
the same point through Wallsend from North Shields. During 
the month of April, 1904, when a change of car was necessary to 
enable passengers to get from the Corporation's system to the com- 
pany's system, or vice versa, Newcastle brought 48,796 passengers 
up to the terminus, out of which the company carried on 11,414, 
leaving 37,882 passengers on the road. Now, from the nature of 
the country, practically the whole of that number must have been 
bound for Wallsend and preferred to walk the half mile stage instead 
of mounting another car. During the month of September both 
the Corporation's and the company's cars ran through, and 48,409 
passengers arrived from Newcastle at the point mentioned, 36,305 
of whom went on to Wallsend, thereby reducing the figure of 37,882 . 
passengers walking on to 12,104; and, mark you, this result was 
obtained immediately upon the through service being run. Simi- 
larly, travelling towards Newcastle in April, 16,070 passengers only 
were carried to the termination of the company's tramways, whereas - 
in September 29,930 availed themselves of the through cars on this 
stage. Mr. McLellan further informs me that the through service 
has undoubtedly generally stimulated the tramway traffic. In con- 
sidering these figures it must be borne in mind that the month of 
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April took in the Easter holiday traffic, and that between April and 
September the electrified service on the North-Eastern Railway 
came into operation. 

Another typical instance I may take is the case of Birmingham 
and Aston. For a number of years a through service was run from 
the centre of Birmingham to Aston. During the last six months 
of this through service 449,853 passengers were carried monthly, 
and from statistics taken it was found that 724 per cent. of this 
number (826,142) crossed the city boundary into the Aston district. 
Owing to the conversion of the tramways from steam to electric 
traction & break at the boundary was necessary, and it was then 
found that the number of passengers carried monthly in the Aston 
district averaged 178,671, showing a decrease, therefore, so far as 
Aston section of the tramways is concerned, of about 50 per cent. 
Now, I know it may be said that the Birmingham section of the 
line did not suffer at all from this break, but it is necessary for me 
to point out that the first penny stage on this line from the Birming- 
ham end extended some distance over the boundary. When Bir- 
mingham started the electrical service ,to the boundary, they, of 
course, charged a penny fare, so their passengers had to pay the 
same fare for travelling a shorter distance by an improved method 
of traction, and at the same time had the undoubted inconvenience 
of walking a portion of their journey. The incident that the gain 
or loss of c may not be equally shared between the two under- 
takers does not affect the argument of public convenience. It muy 
affect the terms. 


Another instance is that of the Leith and Edinburgh Tramways. 
The break occurred at Pilrig when the Edinburgh section of the line 
was cabled, The loss entailed here was about equally divided 
between the two sections, totalling to £6,000 per annum. The 
length of route between Princes-street, Edinburgh, and the centre 
of Leith is about a mile and a half, so that the loss in money men- 
tioned is equivalent to £4,000 per mile per annum, which is a good 
deal more than many tramways get as their rate of gross earnings. 

There are marked differences between railway and tramway traffic 
conditions which materially affect the conditions end terms of run- 
ning powers. Generally, compulsory running powers are exercised by 
one company over the line of another in respect to through traffic 
only, the local traffic being served exclusively by the owning com- 
pany. Such an arrangement is clearly impracticable on a tramway, 
the foreign car must be available for the local traffic as well as the 
through traffic. This also applies on railways with а traffic similar 
to that of tramways; for example, the several railway companies 
who run trains on the railways of the District and Metropolitan 
companies. 

Another difference arises in respect to the utility of facilities 
in the railway sense as distinguished from running powers. On a 
continuous railway journey it makes little or no difference to the 
convenience of passengers that the locomotive is changed at a par- 
ticular station, or that the guards of one company are relieved by 
those of another. But it appears to be found convenient by the 
companies themselves to employ through guards wherever the traffic 
is large. The tramway case is quite different. Changing car-crews 
at a boundary must lead to some waste of men’s time, and to delay 
of the traffic, for clearly there must be a spare or overlapping crew 
available, or cars in opposite directions must await each other's 
arrival at the boundary. The fact that the car is also the locomotive, 
and that the conductor is also the booking-clerk, introduce other 
objections to the exchange of crews. Facilities which only 
amount to the issue of through-tickets with a change of cars at the 
meeting points need not be considered, as I have already shown that 
even hers there is no change of ownership, and therefore every 
endeavour made to minimise inconvenience, a great loss of public 
advantage and therefore of traffic results. 

The justification of compulsory running powers is, of course, the 
public necessity. It ought not to be tolerated that parties entrusted 
by Parliament with tramway powers should be permitted by 
unreasonable conduct to prevent or hinder the full public use and 
advantage of any means of connection. Experience shows that, 
unfortunately, reliance cannot always be placed upon the reasonable 
conduct of the parties. Whether it has been a corporation or а com- 
pany that has been unreasonable is not to the point, but there does 
seem a greater tendency on the part of corporations to object to 
through running on such sentimental grounds as that it 1s “ап 
intrusion on our tramways,” and on such “ practical" grounds as 
that there are difficulties in controlling foreign car crews, that 
the town tramways are already pressed to their full capacity, that 


there will be ticket and account difficulties, and even, reductio ad. 


abgurdum, difficulties in apportioning responsibility for accidents. 
The only one of these practical objections worthy of discussion 
is that of the full occupation of the city tramways by the local traffic. 
If this is a fact, it shows that further tramway facilities are neces- 
sary, say, for example, by the construction of lines more or less 
parallel to the through routes, and I would submit that, given the 
maximum possible number of cars on the city lines, there would be 
a balance of advantage in having some of them running through, to 
and from the suburban districts, even though some short distance or 
local passengers are displaced by long-distance or through passengers. 


In the application for running powers into Birmingham the 
Corporation were prepared to give what they called “ facilities,” 
which I have already distinguished from running powers. A few 
months after the rejection of the bill for running powers, the Bir- 
mingham Corporation were fortunate in obtaining the advice and 
the co-operation of one of the best known and most accomplished 
tramway managers in this country. The following extract from a 
speech made by Mr. Alderman Beale, the chairman of the Tramways 
committee of Birmingham, in May of this year, is far more eloquent 
and convincing than any words of mine as to the results :—“ Going 
ontoexplain to whatextent the Corporation had given way, Alderman 
Beale said that when the Corporation went before Parliament it objected 
to the granting of powers to the company to run through the city. 
The Corporation rather favoured the Liverpool system of a change 
of crews at the boundary. The company did not like that, and the 
committee had given way to the extent of allowing the company’s 
cars to run into Birmingham in charge of the company’s servants. 
Really, on reflection, the objection to this seemed to be sentimental 
rather than practical, and in some respects the arrangement would 
be an advantage because they had been able to provide that the 
whole risk regarding a certain car should be borne by the body to 
which it belonged." 


The only cases where running powers have been settled by 
reference are those of the Swansea and Mumbles, and the Glasgow 
and Paisley of this year. The Swansea case, being a very peculiar 
and ancient one, it is unnecessary here to consider it. It may be 
interesting, however, to quote the case of Glasgow and Paisley, 
recently determined by the arbitrator, Lord Balfour of Burleigh, 
who was appointed by the Board of Trade. 

Glasgow in 1901 was granted running powers into the centre of 
Paisley, and having decided to exercise this power, and not being 
able to agree with the Paisley Company as to terms and conditions, 
the matter was referred to arbitration. The distance from Glasgow 
to Paisley is 74 miles, 1 mile of which is owned by the Paisley Com- 
pany. Glasgow proposed to charge a through fare of 84d., and 
it was suggested that the company was only entitled to receive the 
proportionate fare in mileage less a sum for working expenses. The 
company, however, claimed their statutory fare with no deductions, 
and a sum representing 6 per cent. interest on the cost of con- 
structing a siding that had by the act to be provided for the 
accommodation of the Glasgow cars. 

The company obtained by the award their full statutory fare for 
local traffic, and inasmuch as they charged for their own “ through " 
traffic Id. for 1} miles (being three $d. stages), they were allowed 
two-thirds of a penny for each “ through " passenger from Glasgow 
less 8:8d. per car-mile for working expenditure. 

Another interesting part of this case is that Glasgow have to pay 
for the current they use while on the Paisley lines. The principle 
is, therefore, established that the owning authority is entitled to 
receive & sum per passenger in excess of the proportionate mileage 
for the through fare; and, in addition, the Corporation have to 
pay the costs of terminal service and facilities. 

The decision appears fairly to represent the views held by railway 
managers of the past, such as Sir Edward Watkin, who explained 
tothe Railway Companies Amalgamation Commission in 1872 that 
the owning company was entitled to receive something beyond the 
ordinary fare on account of the increased traffic receipts accruing to 
the running company due to the running powers and also a proper 
sum for terminal accommodation. 

It has been already stated that running powers on & railway do 
not mean profit to the running company. In case of mutual running 
powers on two systems of tramways tbis practice should, I think, 
still prevail; but in cases where there is no mutuality in running 
powers, like Glasgow and Paisley, it is à very different proposition. 
Glasgow, by obtaining a through service into the centre of Paisley, 
with a population of 120,000, instead of having to stop at the boun- 
dary, is fructifying some miles of their barren line to the detriment 
of the Paisley Company; whereas, if Glasgow and Paisley had 
mutual powers, this one-sided advantage would not exist. 

It is clear that in all cases where an outside company desires to 
gain admittance to the centre of another tramway system it is 
proper that the local service should not be interrupted, and that, in 
adjusting terms and conditions, if running powers are granted into 
the centre of the existing system, the effect of the break at the 
centre ought to be taken in account as a set-off against any advan- 
tage the owning company may be said to secure in extra traffic by 
the connection. 

Having regard to the importance to the public of the advantages 
I have endeavoured to indicate, which experience shows cannot but 
result from the working of tramways connecting important districts 
as a through service free from obstruction, Iventure to suggest that 
this Association will perform a most useful function by making 
every endeavour to remove the many prevailing and unfounded 
misapprehensions which exist by the dissemination of information 


bearing upon the subject, and so abolish what, I think, must be 


conceded to be a most mischievous obstruction to the better and 
more useful developments of inter-connection by means of through 
traffic. | 


` im 
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Mr. A. BAKER, general manager of the Birmingham Corporation Tram- 
ways,in the discussion,said that if compulsory running powers really meant 
what Mr. Sellon said they meant, there could be no very great objection to 
them. But the seekers after compulsory running powers had not always 
been willing to forego all the profits earned on the lines over which шеу 
sought to run. Was it ever said іп the Birmingham case that the Britis 
Electric Traction Co. wished to make no profit out of Birmingham? If 
80, everybody had been under a most extraordinary misapprehension. 
Yet Мг. . Sellon was one of the principals in that attempt. He con- 
gratulated him, however, upon his very definite pronouncement that 
running. powers did not mean profit to the running company. The 
Birmingham Corporation had been willing that the company's cars 
should run inside the town by arrangement, but the company had 
scorned the idea that satisfactory friendly agreements were possible ; 
Parliament, however, took the view of the Corporation with the result that 
mutual running arrangements had been made. Personally, he believed that 
there was no better method of dealing with through running than by a 
change of crews at the bouudary where it was possible to do it; 
for, instanee, where the boundary was at some distance from the centre 
of the town and when there was only an infrequent service. In Birming- 
ham, on the Aston line, the city boundary was 1 mile from the centre of 
the city. At. busy periods on ordinary days the service of the cars, 
however, was at two minutes’ intervals, whilst on Saturday and football 
match days the cars ran in an almost unbroken stream. Here was a case 
where a change of crews at the boundary was impossible. Consequently 
another method of dealing with the matter had to be found. The 
Corporation insisted on the principle that every penny earned in the city 
should belong to the city, but they had no desire to take a farthing of the 
earnings outside the city. The following arrangement was finally entered 
into between the Corporation and the company. Upon the Aston route, 
which was 12 miles long, it was arranged that the number of cars to be 
provided by each authority to give an adequate service was to be propor- 
tionate to the route mileage. Thus, on the line in question Birmingham 
found four-fifthsofthecarsand Aston one-fifth, and the receipts were divided 
between the two parties in the same proportion, except that 5 per cent. 
of the total amount was reserved to Birmingham before any division took 
place, in respect of those passengers riding exclusively in the city. Each 
party paid its own expenses and was responsible for any accident happening 
through any of its cars or by reason of its own servants' negligence. 
No system, of course, could apply to every locality, but he thought, 
generally, the arrangement at Birmingham could be adopted with safety. 
The danger of compulsory running lay in the fact that every authority 
might, sooner or latter, have to guard themselves against unscrupulous 
persons promoting outside lines not in the public interest, but with a 
view to exploiting municipal tramways. But, after all, this danger was 
more apparent than real if Mr. Sellon's policy of no profits to the running 
company was to apply. He presumed that the author hoped for a 
general enactment to compel the authorities to agree, but he went so far 
as to say there was no justifieation for compulsory running powers, 
because if there was a legitimate demand, public opinion would. be quite 
strong enough to make those who were inclined to be unreasonable come 
to terms. | AED 


Mr. J. BARBER GLENN said he had been secretary to a large company 
in London now for 80 years, and made an arrangement with a neighbouring 
company many years ago by which all the receipts were pooled and divided 
according to the respective number of cars. The arrangement did not work 
well, however, and another was entered into by which each company kept 
its own receipts, adjusted the expenses, and balanced up accounts once a 
fortnight. This arrangement went on for a good many years, and no 
fault was ever found. Another instance was in connection with the 
Plymouth Corporation lines and the lines of the Plymouth, Stonehouse & 
Devonport Co. where there had been reciprocal running powers for three 
yeare and not a word of complaint. He agreed with Mr. Baker that a 
corporation should protect its rights, but he had no sympathy with the 
so-called sacredness of municipal territory. An instance of arbitrary 
policy on the part of local authorities was a case he knew of where a 
corporation ran their cars over a mile of a company's line and paid for it, 
yet absolutely refused to entertain any discussion as to the company's cars 
running over the corporation lines. In fact, the corporation desired to 
run over the whole of the company's system, and still refused to entertain 
any suggestion of the compaby running over their lines. Personally he 
deprecated anything that gave him the power to go to a corporation and 
demand running powers on the threat of going to Parliament, but he 
thought there should be some general enactment by which owners of 
tramways should be compelled to enter into discussion upon the matter, 
and see what arrangements could be come to. 


Mr. VESEY KNOX referred Mr. Sellon to one case which had not been 
mentioned in his list of running powers, namely, the Bexley Urban Dis- 
trict Council, which had power to run into Woolwich over the lines of the 
London County Council, a power which was inserted in the bill by agree- 
ment between the two parties. He did not think there was much differ- 
ence of opinion as to the desirability of through running. It was a 
different case, however, where a corporation was unreasonable, and he 
thought there ought to be somebody who had the power to compel them 
to be reasonable. In the case of railway companies it had long since been 
found necessary to have a tribunal which had power to grant ipia dna 
facilities, and they had granted such facilities in innumerable cases. If 
it were necessary in the case of railways then it was all the more neces- 
sary in the case of tramways. Only the other day he had a case where 
tramways in Lancashire were lying derelict because three local authorities 
had been unable to come to any mutual atrangements although they had 
been negotiating for three years. It was a scandal to think that there 
was absolutely nothing in tramway legislation which required facilities to 


be granted, while such a stage was reached in railway legislation more 


than half а century ago. If the railway analogy were followed not much 
harm could be done to anyone. 

Mr. H. E. BLAIN, manager of the West Ham Corporation Tramways, 
said he did not look upon this question as one which merely affected 
companies against corporations, because cases would arise in which 
company would come into contact with company and corporation with 
corporation. West Ham was practically in the very heart of what should 
be an indivisible system of tramway communication, but the difficulty was 
how to arrange through running of the various systems in order to bring 
this about. Already difficulties had arisen with East Ham on this point, 
but an arrangement had been come to in half an hour by the two 

ers, although a sub-committee had been dealing with the matter 
for months without result. Only an experimental arrangement was being 
tried, but it showed what could be done by a little compulsion, because 
the two Councils were forced to arrange through running by their Acts. 
In this case each authority retains the whole of the local and through 
fares paid in ita own area. 

Alderman IVEY, chairman of the West Ham Tramways committee, 
agreed that the best way to get over the difficulties of through running 
would be, in many cases, to allow the respective managers to discuss the 
matter. He agreed with Mr. Vesey Knox that some general enactment 
was necessary to force all tramway authorities, whether company or - 
шын to discuss running powers, with an appeal to the Board of 

rade. | 

Мт. Н. ENGLAND, general manager of the Wakefield and District 
Light Railways Co., said that, although a company man, he should object 
most strongly to compulsory running powers being forced upon him. If 
a man asked to enter into negotiations, however, he would never refuse. 
The arrangement between his company and the Leeds Corporation did 
not take an hour to arrive at. In fact, it was arranged at a game of golf. 
The Corporation run over the whole of the company’s lines, whilst the 
company ran into the centre of Leeds. They ran to a common time- 
table, which could be accelerated by telephone wherever it was found neces- 
sary. The Wakefield Company issued their own tickets to the Leeds 
boundary and also a through ticket, whilst when the cars passed the 
boundary another ticket was issued, which the Corporation sold to the 
company in bulk, so that every passenger riding in a company’s car in 
Leeds had a Leeds ticket. Thus the whole thing was as easy as ABC. He 
disagreed with changing crews. | 

Мг. STEPHEN SELLON, in reply, said that the object of the Paper 
was to show that running powers were absolutely necessary in the public 
interest. It ought not to be necessary in each case for Parliament to 
force running powers upon another party. If only some method could be 
devised of settling whether running powers were desirable, then the 
respective managers would come to an agreement as to details in a very 
short time. This was exemplified in the Newcastle case, for within one 
week of Parliament saying there must be running powers the whole 
thing was arranged. The Newcastle running powers cost altogether 
£10,000, an expense which would have been largely avoided had some 
power of reference existed as had been sugges ten. 

A vote of thanks to the aathor closed the discussion. 


——— — — 


THE USE OF IRON IN ALTERNATE:CURRENT 
INSTRUMENTS.* - e! 


BY DR. W. E. SUMPNER. 
(Concluded from page 281.) 


Now, in my opinion, no wattmeter should be considered a satis- 
factory instrument if it has errors like some of those mentioned. 
However faulty some wattmeters may be when used with trans- 
formers, a little attention given to the design of thelatter will reduce 
the resulting errors to a negligible amount. The greatest errors 
arising in practice in wattmeter readings are neither due to trans- 
formers, nor to intrinsic faults in the instruments. They arise 
from the presence of heavy currents in neighbouring conductors. 
Some wattmeters are protected from such influences by surrounding 
the coils with a shield of suitably laminated iron. Iron is used for 
the transformers, and is used for these surrounding shields. Iron 
is used anywhere and everywhere, except in the place where it is 
most efficient —namely, within the coils of the wattmeter itself. In 
the instrument I have shown you iron has been put in the watt- 
meter, and has been removed from the transformer coils. The 
shield may still be needed to protect these coils, but not for the 
instrument itself, since this will be even less affected by external 
fields than ordinary permanent magnet voltmeters and ammeter. 
There is a discrepancy between the flux density in the air-gap 
of the instrument as calculated (1) from the number of turns, 
the applied voltage, the frequency and the section of the circuit, 
and (2) from the number of ampere-turns on the coil, the length of 
the air-gap and the other particulars of the magnetic circuit. This 
is possibly caused by undue eddy currents, which reduce the effec- 
tiveness of the ampere-turns and increase the copper drop. If so, 
the use of thinner stampings will improve matters. But as the 
instrument stands it is as good & wattmeter as many using current 


* Chairman's inaugural address to the Birmingham Local Section 
of the Institution of Electrical Engineers, delivered on Wednesday 


November 28rd. Slightly abridged. 
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and voltage transformers, while it possesses greater range and is 
more sensitive. My main object is to show that the errors arising 
from using iron magnetic circuits in wattmeters are not necessarily 
eater than those involved in the use of transformers with such 
instruments. I consider that the action of the instrument shown 
justifies this view. 
If it be once granted that the errors can be rendered sufficiently 
small, no one will doubt the great advantage of an iron-cored 
instrument, or dispute its supremacy in regard to sensitive qualities. 
It must necessarily be as delicate as a permanent magnet-moving 
coil instrument, since the magnetic field can easily be made as 
strong or even stronger. An instrument such as illustrated in 
Fig. 5 can be utilised for the detection of very small alternating 
currents or voltages. Of course phase difficulties arise, but these 
can be overcome by making use of phase-changing devices for 
applying a voltage of the right phase to the magnetising coil. 

The influence of small differences of phase on the action of 
alternate-current instruments can generally be calculated if the 
phase differences are known, but these are difficult to determine 
experimentally. In order to investigate the action of transformers 
for instrument purposes, I have devised voltmeter methods for 
measuring small phase differences. I have set forth in Table II. 
the results of a number of recent measurements, In carrying out 
these tests I have had the benefit of the able assistance of my col- 
league, Mr. David Owen. The phase differences measured are given 
in the column headed 0. The last column shows for the smaller 
values of 0 the number of parts in one million by which cos @ differs 
from unity. The first number given relates to a common water 
resistance, and implies that its power-factor may be taken as 
0:999978. This should bring comfort to anyone who has doubted the 
non- inductiveness of such resistances. The values of 0 given for 
the wire spiral and for the direct current arc are the minimum 
values I could detect with certainty with the voltmeters I had at 
disposal when the tests were made; consequently, all that these 
numbers prove is that the power-factor in these cases does not differ 
from unity by more than corresponds with the figures given. Then 
follow a number of tests on voltage transformers of various capacities, 
with the secondaries, in some cases on open circuit, and in others 
supplying currents of various magnitudes and power-factors. The 
last three tests were on current transformers with sccondaries closed 
on the circuits for which they were designed. It will be noticed 
how exceedingly small the value of @ is for some of the trans- 
formers on open circuit. This is of special interest in regard to 
electromagnets for wattmeters, since such electromagnets are 
essentially transformers on open circuit, and the phase difference 
measured is that causcd by the copper drop in the magnetising coil. 
For the 1 unit, equal ratio, transformer this value of 0 is only 
0-02deg., and cos & differs from unity by less than seven parts in 
one hundred million. On full load 0 is only 4deg., and is much the 
same for a load of power-factor 0:09 as for unity power-factor. The 
¥-unit transformer shows a lower phase difference for inductive 
loads than for non-inductive, and it is noteworthy that a very 


Table 1I. 
Load. Phase | 10° x 
A atus tested. ae tested 
pparatus teste Amps PP. of ein cece 0) 
Lead plates in weak acid..... . 180. .. , V, À | 0:88 | 22:0 
Platinoid wire spiral.......... TO is T 027 , 110 
Direct-current are 80 .. „ {O17 | 45 
0:1 unit Tr. at full voltage we, VI, Vg} 0°34 i 170 
1:0 unit Tr. for 50V, to 59V. .. | бы? vs Е 0-021. à 0:008] 
M н X on 350. DO ” |05. 170 
(All tests at 80 cycles and г : : Js 
70 volts) .......... ese | T0 1009. e ОПО. o 
" a F 230 | 009 „ | 0:39 23:0 
2:0 unit Tr. fully loaded ...... | 100 | 10 ' ,, |104 1,650 
3-0 unit Tr. for 100V, to 1000V, 1% „ Mica 04 
Two identical Tr. used to step 20-0 "o0 U laa D: Ws 
up volts from Vi to У, and 30-0 аи 4-7 | d 
down from V2 to Уз; the 40 0 m. 533 ik 
value H 0 found between , 50-0 Um 5-8 | 
V, and V, being halved. || 5,. e : DOE 5e 
Normal full load 30A .... || 228 | 009, » |108 | 05 
" ” " 27.0 „ „ | 1:00 | 1540 
D » ,» 40:0 | low | К 43 А 
57 » ” 50:0 " е 52 | ч 
10A current Tr. for oscillograph | 100 | .. A], Ag} 0088; 12 
,, ” 55 ЧО de cxx. 7 T 0:144 3:1 
5A current Tr. as supplied com- | 5-7 | | 9-32 


mercially for wattmeter .... | 


The phase difference between the primary and secondary currents 
at full load is less than podeg. The 5-ampere current transformer 
was supplied by a firm of the highest standing for use with one 
of their own wattmeters. The large phase difference found of 
2:3deg. would seem to imply great error in use, yet on fully con- 
sidering all the conditions of the instrument I find that the error in 
reading works out to be only 1'7 mm. on the scale, even when the 
full currents—i.e., such as to produce full deflection on a non- 
inductive circuit—are flowing in the coils, and the power-factor of 
the load tested is the lowest for which the instrument is guaranteed 
—viz., 0:6. For smaller load currents this error is proportionately 
diminished, and it disappears altogether on high power-factor circuits. 


APPENDIX. 
Note I.— Te Action of a Rotating Magnetic Field on a coil 
conveying an Alternating Current, and free to Rotate about the 
same axis as the Field. 


Assume the axis of rotation perpendicular to the plane of the paper 
and represented by O in Fig. 7. Let the rotating field be of con- 
stant strength F, and of uniform angular velocity p. Let its posi- 
tion be OF, initially, and be OF at time t, where Ө pt is the angle 
FOF,. Let the plane of the coil be represented by OC inclined at 
an angle D to OF,. Suppose the current in the coil follows the sine 
law, and that its value at any moment is A, sin (pé — ), where ф is 
the phase angle to be 1neasured, then the torque tending to move 
the coil is at every instant proportional to AF sin (рё ) eos (pt - D). 

The mean value of this will be zero when D=@, or the angular 
deflection D of & pointer attached to the coil will directly measure 
the phase angle ф whatever the frequency of the current. If $ is 
greater than D the coil will inove so as to increase D, and vice versa, 
the turning moment reversing sign with D— 4. It will be readily 
seen that the turning moment is greatest when D and ф differ by 
90deg., and that there is an unstable position of equilibrium when 
these quantities differ by 180deg. 

The rotating field will tend to induce a current in the coil as in 
an induction motor, and there will in consequence be a tendency 
for it to rotate with the field. This can be made quite negligible by 
the use of resistances in series with the coil. The more inductive 
these resistances are the less will be the effect. If the current in 
the coil is produced, as it would be in practice, by a current trans- 
former, a tendency of this kind would have no effect on the current 
through the coil, but only on the voltage absorbed by the primary. 

If the current does not follow the sine law there will be no direct 
proportionality between the deflection D and the effective angle of 
lag of the current. If, however, the rotating field be uniform in 
strength and angular velocity, D will depend upon, and be a 
measure of, the time elapsing between the instant at which the 
field is directed along ОЁ, and the instant at which the current 
passes through its zero value, but D must be measured from some 
zero position not necessarily coinciding with OF,. The calibration 
of the instrument as a power-factor indicator will to a slight extent 
be dependent on the wave-form of the current. For if F is constant 
in magnitude and angular velocity, while the current A through the 
coil has some special wave-form, the torque on the coil is propor- 
tional to A cos (pé — D), and its average value will vanish for а par- 
ticular relative position of the waves representing the current À and 
the sine function cos (pt — D), supposing these waves plotted to a 
time base. If the wave-form of A remains constant, but its phase 
(as represented by the instant of reversal) varies, the displacement 
of the wave A will be proportional to the time representing the 
phase, while the displacement of the wave cos (pt — D) will be pro- 
portional to D ; hence for different phases of A the equilibrium 
value of D will be a direct measure of this time or phase. 

If F is neither uniform in angular velocity nor constant in 
magnitude, the effect becomes more complicated. The torque is 
then measured by the average value of AF cos (0— D), where 
F=F,+f and 0=рі+ё. Е, is the average strength of the rotating 
field, and p the average value of its angular velocity. А, f, and 6 
are alternating periodic functions of the time. D is then no longer 
proportional to the time representing the, phase of A, but is still 
solely deterinined by this time for given wave-forms of A, f, and д. 


Note II.—Wattmeter Errors. 


If owing to self-induction in the pressure coil the current in it 
lags by an angle @ behind the voltage causing it, the wattmeter will 
read VA cos 0 cos (ф — 0), instead of VA cos ф, where cos ф is the 
power-factor of the load, and ф is positive for lagging currents, and 
negative for leading ones. The factor cos 0 can be considered unity 
for the small angles of 8 at alllikely to occur. Even if 0 is 1deg., 
cos 0—0:99985. This factor is, moreover, independent of the phase 
of the load, and is therefore allowed for in the calibration of the 
instrument. Its variation with frequency is utterly negligible, We 
can regard the small angle 0 as a sinall decrement of ф, so that if 
the true watts W are given by W=VA cos ф, we have for the error 
aW, W= -0dWj/d$ -0VA sin, ог 8 W, Wo tan Q, and cW/VA 
=0 sin G. In these equations, of course, Ө must be in radians 
(Ideg. —0:01745), so that 0 tan represents the error in reading as 


F 
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compared with the true power in watts, while 0 sin @ is the ratio the 
error in reading bears to the volt-amperes. Thesegrrors are worked 
out in Table I. for an angle of 1deg. For small angles the errors 
are proportional to 0. Whether these errors produce an appreciable 
effect on the instrument reading depends very much on the mean- 
ing in watts of the full deflection of the instrument. If this denotes 
VA numerically, the error as a reading may not be easily detected 
for lower power-factors, but if it denotes VÀ cos ф or W, the error 
may be large. 

The error increases with the phase-difference ф between volts 
and amperes. In the measurement of power on three-phase mains 
by the two-wattmeter method there is always a phase difference of 
30deg. or more between the currents in the two coils of one of the 
instruments, and it seems natural to expect appreciable errors in 
the measurement when the mains carry lagging currents. But on 
examination it will be found that the error is not greater than would 
be the case on single-phase mains carrying currents of the same 
power-factor. For if the instruments аге alike, the effect of a small 
lag Ө in the pressure coils is the same as slightly diminishing ф. 
The two wattmeters read respectively :—W,=AV cos (80+¢ - 0) 
and W,=AV cos (80 - - Ө), where V is the voltage between the 
mains and A is the line current, assuming balanced loads. So that 
the watts read are given by W,+W,=2AV cos 30 cos($ -), and 
the true watts W are obtained from this by putting 0—0. Hence 
as before, regarding 0 as а small decrement of G, we have, if 2 W is 
the error in the measurement, 6W/W=6@ tan ф. 


Fic. 7, 


Fic. 8. 


Note III.—On Wattmeters having Iron-cored Electromagnets. 
Suppose an instrument such as is illustrated in Fig. 5 have its 
electromagnet excited by a coil of n, turns and resistance r by 
means of a current, An, produced by a voltage, Vi. Let N be the 
total flux through the coil, the induction density in every part of 
the air-gap being assumed proportional to N. We have 
VISTA + (n,dN jdt) o.. 52; © 5 „ „ (1) 
Let the load-current A be passed through the primary of an air-core 
transformer, the secondary of which is connected, through a con- 
siderable non-inductive resistance, R, with the moving coil of the 
instrument. Assume the current c produced in the secondary 
winding is insufficient to alter the magnetic effect of A. We then 
have om E(4^ 9 
& ) ic Ge es to EE 
where Ё is some constant. 
The torque exerted on the moving coil for any given deflection 


will be proportional to J cNdt where T is the periodic time. This 
6 
T 


and t. Butsince N and A are periodic 


| : : 0 
functions having the same period T, this integral is easily shown to 
Т 


quantity is proportional to N 


aN 
be the same numerically as | A x dt, whence by (1) it is propor- 
0 
tional to | A(V, — rA, )dt. 


Assuming that the vector representing the copper drop rA, is 
negligible in comparison with that representing V,, it will be seen that 


the deflection of the instrument is a measure of AV, dt, or of the 
0 


watts, if V, is the voltage across the mains. This result will be 
true whatever the, wave-form or frequency, whatever the nature of 


the iron forming the core of the electromagnet, and whatever the 
phase difference between V, and A, provided the copper drop is 
negligible, and the transformer current c varies as the rate of change 
of A. 

Suppose the self-induced mangetic voltage is denoted by Vm, where 
Vn=n,adN/dt, and V,=rA --V,,the deflection of the instrument 
measures the mean value of the product V,,A in all cases. 

Suppose the coil of the electromagnet, instead of being shunted 
directly to the mains, forms the load of the secondary of an instru- 
ment transformer, the primary of which is shunted across the mains 
at voltage V. The average product of VA then represents the watts 
to be measured, while the reading of the instrument is a measure of 
the mean value of V. A. | 

If Fig. 8 represents the vector diagram of the voltages and 
currents considered, and if 0, and 0, represent respectively the phase 
differences between V, and V, and between Vi and Vm, the error in 
the wattmeter mainly depends upon the values of these phase 
differences 0, and 0,. For the ratio of the lengths of the vectors 
V, and V is independent of O, the phase of the load-current A in 
reference to V, and varies only inappreciably with frequency or for 
different values of V. If Ө із the excess of the angle separating V 
from A, over the angle separating V,, from A, the error of the watt- 
meter follows the same law as that given in Note II., and we have 
for small values of Ө: 6óW/W 0 tan G. The value of Ө must be 
well within ldeg. if the wattmeter is to work satisfactorily on 
circuits of different power-factor. Ө is the resultant phase error 
due to (1) the phase difference between V, and V,,, (2) the phase 
difference between the primary and secondary voltage of a pres- 
sure transformer if used with the magnetising coil, and (8) any 
difference between a right angle and the actual phase difference of 
the currents c and A. 

It is to be noted that the inductive effect of the alternating field 
does not tend to turn the moving coil. The field flux N,, enclosed 
by the latter, varies with the position of the coil, but, for a given 
position, is always proportional to the total flux N produced by the 
alternating electromagnet. The induced E.M.F. is proportional 
to the rate of change of N, so that with non-inductive resistances 
in series with the coil the current produced by this E.M.F. is 
proportional to, and in phase with, the rate of change of N. The 
field in which the coil is placed is measured by N, so that the torque 
on the coil due to this induced current is proportional to NdN/dt, the 
average value of which is zero for all periodic functions. 

If it can be shown that the angle between V, and V,, introduced 
by the copper drop in the magnetising coil is no larger than the 
phase differences caused by the use of current and voltage trans- 
formers with wattmeters, it necessarily follows that the use of iron- 
cored electromagnets in wattmeters need introduce no greater 
error into the measurement of power than such transformers actually 
do in practice, while the greater sensitiveness and range of an instru- 
ment constructed in this way are obvious advantages. 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society held November 25, 1904, at 
the Finsbury Technical College, Dr. R. T. Glazebrook, F. R. S., 
President, in the chair, à Paper on 


„The Measurement of Small Differences of Phase” 
was read by Dr. W. E. SUMPNER. 

Hitherto, in order to measure the differences of phase between 
alternating-current quantities, it has been necessary to use some 
method involving the simultaneous reading of three deflectional 
instruments, such as the wattmeter method, or the three-voltmeter 
method either in its original or in some modified form. These 
methods cannot be successfully applied when the phase-differences 
to be determined are small. The author describes new voltmeter 
methods which may be used for the purpose, and gives the results 
of a number of measurements on alternating-current plant.  Diffi- 
culties arising in the measurement of very small alternating-current 
voltages are overcome by rectifying the voltages so as to utilise 
sensitive direct-current instruments. The Paper gives the result of 
some tests on two transformers of 3kw. capacity intended to work 
between voltages of 100 and 1,000, and with currents of 100 cycles 
per second. One transformer was used to step-up the volts from 
V, to Va, the other to step-down from V, to V, It was found that 
the phase-difference between V, and V, for a non-inductive load 
increases regularly with the current. For an inductive load there 
is & sharply-defined minimum at low power-factor. The author 
suggested that points on one side of the minimum corresponded to 
a lag, and points on the other side to a lead of the current on the 
voltage in the primary circuit. 

Dr. A. HAY congratulated the author, and said that the determination 
of power-factors was a matter of importance. He had found that alter- 
nators tested with water resistances gave better results than when tested 
with lamps. The phase-differences between the volts and the amperes in 
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the water resistances were generally greater than those indicated by Dr. 
Sumpner. He asked the author what current-density he used, and pointed 
out that the result would depend upon the current-density at the electrodes. 
A minimum phase-difference could be obtained by loading up the secondary 
of an ordinary transformer, and was due to an increase in the power- 
factor up to a certain point and then a decrease. We were dealing with 
lag in both cases. | Р 

Мг. A. CAMPBELL said that some years ago (Institution of Electrical 
Engineers, April, 1901) he published a description of the method of 
measuring a phase-difference, close to 180deg., between two independent 
voltages by the first method mentioned by Dr. Sumpner—viz., by shunting 
the larger by & high resistance, picking off from it a part as nearly as 
possible equal to the other, and measuring the difference resultant. A 
test on a small transformer gave a phase- difference of about (180—0:15deg.). 
Dr. Sumpner, however, has considerably improved the method; he ensures 
the sufficient equality of the components by adjusting until the resultant 
is a minimum a simple and beautiful device. In his discussion of the 
three-voltmeter method Dr. Sumpner assumes that three instruments are 
necessary. Mr. Campbell has found that in many cases a single instru- 
ment with a quick change-over switch is quite sufficient, provided a 
number of readings are taken in rotation and averages obtained. With 
respect to Dr. Sumpner’s method of measuring small alternating voltages 
by rectifying them, although it might give good results when the wave. 
form was known, he thought that in the very cases where such measure- 
ments were wanted the wave-form was not known. Small differences of 
“ power phase may be as much due to small difference in wave-form as 
to small displacements of similar waves; thus the “ difference resultant 
is probably nearly always of very uncertain wave-form. 

Mr. T. H. BLAKESLEY expressed his interest in the Paper, and said 
that many years ago he had made use of commutation in order to work 
with direct-current instruments. He had used a high-resistance galvano- 
meter, and found that not only the self-induction, but also the capacity, 
of the coils had to be eliminated. 

Mr. W. DUDDELL supported Mr. Campbell in his contention that 
small differences of power phase might be due to small differences in 
wave-form. He had used water resistances in testing large alternators, 
but had never found any phase-difference between the voltage and the 
current. He had usually worked with high voltages, so that condenser 
effects due to polarisation (of the order of 1 volt) would have little effect. 

Dr. C. V. DRYSDALE said he had given a good deal of attention to the 
measurement of small phase-differences, and had found it advantageous 
to measure the sine of the phase-difference instead of the cosine. This 
could be accomplished by putting a condenser in series with the pressure 
circuit of a wattmeter so as to produce a phase displacement of nearly 
90deg. In these circumstances he had previously shown that with ordi- 
nary conditions the watts were equal to the wattmeter reading plus a 
constant multiplied by the sine of the angle of phase-difference. When, 
as was usually the case, віп 0 was nearly equal to unity, it was only 
necessary to add a constant to the wattmeter reading. 

Dr. W. E. SUMPNER, in reply to Prof. Hay, said he had worked with 
low current-densities, and was unable to say what would happen if the 
current-density was increased. With regard to rectification, he was aware 
of the effect of the shape of the wave. He had made experiments with 
currents of very different wave-forms, and in his opinion only about 
20 per cent. of the observed results could be due to any alteration in the 
form of the wave. His methods were suggested as a means of getting an 
approximate value of very small phase-differences which could not be 
determined in other ways. The difficulties referred to by Mr. Blakesley 
were not encountered, as he had worked with a moving coil galvanometer 
of small capacity and self-induction. He was afraid that the observations 
of Dr. Drysdale raised questions which it would take too long to discuss 
at the present meeting. 


————— TD 


PROPOSED ELECTRIFICATION OF RAILWAYS 
IN SOUTH AUSTRALIA. 


The Government of South Australia recently invited a report 
from Mr. F. E. Bradford upon the suggested electrification of the 
suburban railways of Adelaide, comprising about 50 miles of single 
track. His report has now been published, and is interesting in 
that, after giving comparative estimates for direct-current working 
(with polyphase transmission) and for single-phase working, the 
latter method is recommended as being the most economical, both 
in initial cost and in running expenses, the writer stating that 
though the single-phase motor is a new development, yet it has 
given such promising results on trials, and differs so little from a 
standard tramway motor in construction, that there is little fear of 
its proving a failure in practical operation. 

It is considered that the two main suburban lines—Adelaide to 
Glenelg, and Adelaide to Port Semaphore and Largo Bay, approxi- 
mating 80 miles of single track— might be converted for single. 
phase electric working with satisfactory financial results. The cost 
of the conversion is estimated at £152,000, including all rolling 
stock, sub-stations and feeders, but exclusive of the power house 
equipment, this being separately given as £69,000 if for the rail- 
ways alone, or £83,000 if sufficient to provide, in addition, the energy 
for the Adelaide tramways, 70 miles of single track, for whose 
_ electrification a Government bill is now before the local parliament. 
. On the basis of present traffic, it is estimated that electrical 
working would result in an annual saving of £15,000 upon the cost 


of present steam service. Of this, £6,100 would be absorbed by 
interest at 4 per cent. upon the cost of conversion, leaving & balance 
of £8,900, equal to 8:8 per cent. upon the total outlay on both con- 
version and power house, the interest charges on the latter being 
included in the cost of electricity debited to the working expenses. 
It is also pointed out that the more frequent and faster service pro- 
posed may be reasonably expected to stimulate traffic to a consider- 
able extent, and that an increase of 10 per cent. in revenue would 
raise the net profit to £17,700, or 7& per cent. upon the total cost. 
The electrification of & short length of line, Adelaide to Mitcham, 
is also advised, as although the estimated saving will only just pay 
interest on the cost of conversion, £18,000, yet its convenience as 
forming a junction between the two lines above mentioned would 
warrant the outlay. As to the other two suburban lines, the elec- 
trification of these, it is stated, would result in savings insufficient 
to pay interest on their cost ; and, moreover, as the districts catered 
for by these lines are also served, in one case by a tramway likely 
to be electrified in the near future, and in the other case by one of 
the lines whose electrification is recommended, the increase of traffic 
on these two lines could not be very great. Their conversion is 
therefore ignored in the detailed estimates given for the working of 
the system. 

The cost of the equipment of the two main suburban lines upon 
the direct-current system with polyphase transmission is given as 
£269,000, against £235,000 for the single-phase. In addition, 
working expenses are higher, owing to cost of sub-station attendance 
and enhanced upkeep of equipment, the saving upon present work- 
ing expenses being estimated at £18,800, compared with £15,000 
given above. This will pay interest at 4 per cent. on the cost of 
conversion and leave a surplus of £6,300, or 2:85 per cent. on the 
total cutlay. It may be pointed out that the direct-current system 
is at a disadvantage in that both lines run for a short part of their 
length through public streets where a low speed is necessitated and 
where naturally the third-rail construction is inadmissible. The 
suggested direct-current scheme involves third.rail collection for the 
greater part, with overhead wires and trolley arm upon public roads, 
the smaller current requisite at the slow speed allowable here 
rendering a trolley wire supply feasible at 550 volts, even for motor 
cars rated at 600 н.р. Upon the single-phase system an overhead 
wire at 2,000 volts pressure would be used throughout. 

The proposed power house would be at Port Adelaide, where 
condensing water can be obtained, and where sea-borne coal may 
be transferred to the bunkers without cartage. A steam turbine 
plant is suggested, and with an output of 10 million units—five 
million for the railways, and approximately the same for the trams 
—the total cost of generation including interest at 4 per cent. (but 
no sinking fund) is put at the abnormally low figure of 0°4d. per 
unit upon a load-factor of about 80 per cent. The pressure of 
generation would be 15,000 volts and transmission by means of 
overhead wires to the sub-stations where the current would be trans- 
formed to 2,000 volts alternating in the one case, or to 550/600-volts 
direct-current by rotary converters in the other. 

À high average speed is proposed, about 28 miles per hour, entail- 
ing an acceleration of 2:2ft. per second and a maximum speed a little 
over 40 miles per hour. The multiple unit system of control would 
be used for ordinary traffic, each train consisting of two or three 
two-motor coaches and one trailer, while for holiday and special 
traffic it is recommended that four-motor coaches of 600 н.р. be 
used, each drawing four carriages of the standard steam service and 
running as expresses. For both direct and alternating systems 
details are given as to exact time of journeys, speed, current con- 
sumption, &c., the direct current showing slightly the better figures. 
A 20-minutes’ service throughout the day is proposed, the present 
service in general being half-hourly on the Port line, and somewhat 
less frequent elsewhere. The equipment estimated for will, how- 
ever, suffice for a steady 10-minutes' service, which may be neces- 
sary on holidays and oiher special occasions, one line serving the 
principal racecourse of the State. 

Mr. F. E. Bradford is the leading engineer upon the staff of Messrs. 
Noyes Bros., the Australian agents for the Westinghouse Company, 
and his report naturally savours of their present-day practice. At 
the time of his nomination for investigating the matter consider- 
able objection was raised on the ground that he was too closely 
identified with one particular firm’s interests, and it was therefore 
made clear that this report would in no way commit the Govern- 
ment to Westinghouse plant or system, but was simply to act as a 
guide in determining whether the time were yet ripe for the matter 
of electrification to be taken up in a serious manner. 


A Proposed Cornish University.—Owing to the distance 
which separates Cornwall and the great universities, it is pro- 


posed that the county should have a university of its own. 


The suggestion is being publicly supported by Mr. Quiller 
Couch. 
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THE CROMPTON-MoINTOSH AUTOMATIC 
REVEBSIBLE BOOSTER. 


We have received from Messrs. Crompton & Co. some particulars 
of the Crompton-Melntosh automatic reversible booster, which the 
firm are building at their Chelmsford works. 

The figure shows the arrangement of a tramway station where it is 
desired to make the 'bus bar volts rise and fall in proportion tothe load. 
This is obtained by the equaliser bar and the series coil D, which are 
connected up as shown, so that the battery current as well as the 
generator current flows through the series winding of the generator. 
In most stations, however, it is desired to keep the voltage constant, 
say at 500 volts, and in this case the equaliser bar and the series 
coil D are omitted, and the motor and booster connections are 
prolonged to the 'bus bar as indicated by the chain-dotted lines. 
The following detailed description refers to the latter case: The 
motor, which is directly coupled to the booster, is shunt excited. 
and the field of the booster is excited by the coil C (in which & 
current flows proportional to the difference of generator volts and 
battery volts), and the differential winding A and B. When the 
battery volts are equal to the 'bus bar volts, there is no current in 
coil C, and it has no effect. When, however, the battery voltage is 
lower than the 'bus bar pressure, a current flows in coil C in one 
direction; and when the battery voltage is higher, in the other 
direction. So that for every volt the battery falls, the booster 
voltage rises by one volt, and vice versd. In order that any con- 
siderable current may pass out of or into the battery, it is necessary 
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DIAGRAM OF CONNECTIONS OF CROMPTON-McINTOSH REVERSIBLE BOOSTER. 
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to provide further excitation to compensate for the armature 
reaction. The differential coils A and B accomplish this: coil A 
carries the whole (or а definite adjusted proportion) of the feeder 
current ; coil B is a shunt coil across the battery which opposes A. 

To take an example: Suppose the ’bus bar voltage is 500, and the 
mean load is 400 amperes, and that the generator is to supply this 
current continually. When the feeder current is 400 amperes, coil A 
will пон oppose the effect of coil В, and the differential excitation will 
be nil. 

lst case—Now suppose the feeder current rises to 900 amperes, 500 
amperes are then required from the battery. Coil A will overpower 
coil B, and will produce a discharge voltage at the booster terminals 
just sufficient to compensate for the armature reaction of 500 amperes. 
A discharge current of that amount, and no more, will therefore flow 
from the battery. This will cause the battery to fall to, say, 450 volts. 
But the result of this is to make a current flow in coil C, whose excita- 
tion, in these circumstances, conduces to a rise of 50 volts at the booster 
terminals, so that the battery and the booster volts will be 450 + 50 =500. 
As the discharge continues, the battery will fall still lower. But for 
every volt it falls coil C will add a volt to the booster. 

2nd case—Suppose next that the feeder current drops from 900 amperes 
to 100 amperes ; 300 amperes must therefore go from the generator into 
the battery. With a feeder current of 100, coil A will be only quarter 
as powerful as coil B, and the differential excitation will be in the 
opposite direction from what it was in the first case. It will, in fact, be just 
strong enough to compensate for the armature reaction of a charging 
current of 300 amperes. The battery voltage will quickly go up from, 
say, 400 to, say, 540. Coil C will reverse its effect, and will give the 
booster a voltage of -40. The battery volts+ booster volts will therefore 
again be 500 volts. 


When it is desired to run the station on the battery alone, without 
the assistance of a generator, coil B is cut out. This coil may be 
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varied in strength by а rheostat, according to the size ог number of 
the generators which are running. The operation of switching the 
battery and booster on to the line is as follows: The three-way 
switch is put on the middle stud, and the battery circuit-breaker 
closed. The battery will probably stand at quite a different voltage 
from the 'bus bars; the booster (which is on open circuit) is then run 
up and the coils A and В are cut out, coil C being left in. The 
booster will then be found to give a voltage exactly equal to the 
difference between the battery and the bars, and the three-way 
switch may therefore be thrown on to the booster stud, completing 
the battery circuit without a spark. Finally, coils A and B are put 
in, and the operation is complete. 


A STREET LIGHTING PHOTOMETER. 


With the various improvements which have recently been made 
in gas burners for street lighting it is daily becoming of more 
importance to be able to determine the relative merits of gas and 
electricity as an illuminant for streets and open spaces. The 
Everett-Edgeumbe street photometer, which we illustrate herewith, 
consists of a neat wooden box, with carrying handle, containing 
a portable 4-volt accumulator, standard lamp, voltmeter and 
adjustable photometer. In designing this apparatus, use has been 
made of the principle first suggested by Mr. A. P. Trotter—viz., 
balancing the illumination to be measured against that derived 
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from a standard electric lamp, varied according to a well defined 
law by means of a hinged screen. Various details have been worked 
out in accordance with the suggestions of Mr. H. T. Harrison, who 
has carried out a great number of tests on street lamps. 

Experience has shown that an extremely reliable standard of 
light is obtained by means of a 4-volt lamp worked otf a small 
accumulator, the condition of which is at once seen by means of the 
small voltmeter. The instrument is provided with two scales, and 
has a total range of from 0:001 to 2 ‘‘candle-feet.” Besides 
measurements of illumination, the actual candle power of street 
lamps in any required direction can also be readily determined by 
means of this apparatus. It can be used either standing on the 
ground or on а tripod, as preferred. 


THE DOULTON WATER SOFTENER. 


Messrs. Doulton & Co.,of Lambeth, S.E., have sent us a description 
of their patent water softener, which is designed for heating with 
either exhaust ог live steam. We give a drawing (Pig. 1) showing the 
general arrangement of this apparatus. Water enters through the 
regulating valve M and the ball valve B into the wheel box A, where 
its force is utilised to drive the motor D actuating the shafting and 
gearing Е and the stirrer at the bottom of the re-agent tank C. This 
tank, which holds a day's supply of solution, is filled each morning 
from the stop-cock H, and the softening materials are mixed in it. 
The water from the wheel box А is delivered into the mixing tank О 
simultaneously with solution from the tank C. The mixture goes 
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down the pipe R to the bottom of the settling tank P, which TE 
traversed by the exhaust steam pipe K. All the materials are 

deposited in this tank, and the softened water passes through the | 
standpipes SS contained in the steam compartment X and rises 
through the filter bed to the outlet. The tanks C and P are pro- 
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vided with sludge cocks J and T for cleaning purposes. When 
heating with exhaust steam the large pipe K at the bottom of the 
settling tank should be replaccd by two or more similar pipes ot | 
smaller size if preferred. When the heating is by live steam only, | 
on the other hand, the pipe К and the steam chamber X are con- 


| 


ЕЯ, 1 


BEI Iip 


XA 
M QUA 


MNA IH 


|! 
|| 
li 


| 
р HIN 
ül | Mi 
TU 


Е 


1111111 
| | 
| 


| 
| * 


ү \ E : RI 
mmm eati 
UT TT 
t 


mx 
| | 


| W \\ 


| 
| 
| 


i 
| | 


Tm 
4 


| | 
|| i ll 

H | t IM Hl 

| ҮҮ 

P ^ MH | 

is | WT 
Kal JUAN ado p V 


< 


+A i 
— K 


iK 


Fic. 2.—Mixixa APPARATUS IN DOULTON WATER SOFTENER. 


densers, and a steam jet is introduced into the pipe R. The second 
illustration (Fig. 2) shows the details of the mixing apparatus with 
its automatic cut-off. The hard water enters through the pipe M 
to the regulating box G and passes out through the shoot in frontof the 
latter, in its passage raising the float W and consequently opening the 
re-agent valve L to an amount proportional to the quantity of water 
passing through the box G. The re-agent is supplied through the 
pipe О and the tank Y and the regulator N to L. Thus a definite 


quantity of re-agent is supplied to a definite quantity of water, the 
re-agent falling into the mouth shoot Q. The water and re-agent are 
mixed together by being whirled round the standing outlet V, and the 
water, mixed with the re-agent, is led by the pipe R to the bottom 


. of the settling tank as already explained. Should the supply of 
hard water cease the box G will be emptied, thus allowing the float 
W to drop and close the re-agent valve L. The supply valve above 


the motors, seen in Fig. 1, is also actuated by a float, in this 
case placed in the settling tank. These softeners are now in 
use at the City-road and Wandsworth stations of the County of 
London Electric Supply Co., at the Erith station of the West Kent 
Electricity Supply Co., the Avonbank and Temple Back stations at 
Bristol, the Bath Corporation electricity works, the works of the 
Hove Electric Lighting Co., and is to be installed &t the St. Andrews 
works of the Electric Supply Corporation. The outputs of the 
softeners at the Temple Back and Avonbank stations at Bristol are 
8,000 and 5,000 gallons per hour respectively. 


CORRESPONDENCE. 
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THE BLONDLOT N-RAYS ONCE MORE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: It is a matter of relief to find that many French 
physicists are coming round to the opinion that the alleged 
N-rays are really due to some psychological disturbance, and 
not to any external or objective cause. 

It is desirable, however, that Mons. Blondlot, bearing in 
mind the many «difficulties and troubles which other workers 
have experienced in the endeavour to repeat his experiments, 
should give an answer, a clear and definite answer, to a single 
and a simple question. He has told us repeatedly that most 
people cannot see the effects which he bas described ; and no 
doubt it is well known that the extreme violet-rays, for 
instance, are visible only to a few specially endowed and gifted 
individuals. There are, as we know, people who can sce into 
the ultra-violet. Has Mons. Blondlot been able to prove to tho 
satisfaction of others who have not been sufficiently influenced 
by what may possibly be, and Mons. Blondlott himself will 
not deny the possibility, an enthusiastic atmosphere which 
his experiments, his personality, and strong convictions havo 
created all around him, that he can see these phenomena him- 
self? That is the one point, as it seems to me, that ought to 
be decided and answered in one way or the other. Has he, in 
other words, been able to see the effects which he has described, 
when those who have visited his laboratory—assuming that 
they were competent judges— were allowed to manipulate his 
lead screens, moist-paper screens, &c., and were his observa- 
tions in such circumstances consistent and in accordance with 

the results which he had otherwise obtained 
ay when he or his colleagues were the ones who 
made the tests 1 

Mons. Blondlot has told us that some 
English scientists have been in his labora- 
tory, but that they could see nothing, and 
he attaches little importance to this fact, 
because as he supposed their vision was not 
sensitive enough to detect the variations in 
intensity of his phosphorescent screens, varia- 
tions which, as he has told us, in some 
cases amount to 50 per cent. of the original 
luminosity, and which it is not too much to 
nope, Celts and Teutons alike should be able 
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to perceive, unless they are partially blind. But be that as it 
may, the question really is whether Mons. Blondlot himself 
| has proved or can prove that he sees these effects when others 
| make the experiment ? 


That is the question to which he has 
given no answer, although it is undoubtedly the point upon 
which, as I take it, the whole difficulty rests, and upon which 
evidence of the objective or external reality of the effect or 
effects depends. I have seen one of his photographic plates 
which shows two different intensities most distinctly, but tho 
record I fear does not prove the required result, because, as 
has been repeatedly pointed out, the method of alternate 
exposures with a screen does not eliminate the personal 
equation, nor the power of suggestion on the one hand, whilst 


324 


THE ELECTRICIAN, DECEMBER 9, 1904. 


on the other, the presence of a metallic screen close to a 
very small spark would be sufficient to alter its brightness by 
the accompanying increase of capacity, if the screens be 
sufficiently close to the spark. Lastly, the fact that 
nobody has been able, so far as I am aware, to obtain a 
satisfactory photographic record—and I, too, I may add, have 
tried persistently to get the effect, though with negative results 
—shows that if one could get some independent confirmation 
of the eye observations, which Mons. Blondlot himself asserts to 
be the most sensitive test, we should at any rate then feel we 
had something to go upon and at last reached the solid 
ground of facts. But until this is done it scems idle to discuss 
the matter at much greater length.—Yours, &c., 


Cavendish Laboratory, Dec. 2. JOHN BUTLER BURKE. 


MAINS CHARGING DEVICE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I think the article on Electric Power Distribution in 
South Wales,” contained in the current issue of your journal, 
will lead to a wrong impression as to the action of the 
mains charging apparatus installed by Ferranti Limited at 
the Treforest Power House. The metal spiral mentioned as 
constituting the non-inductive resistance which is inserted in 
series with the cable to be charged is made of copper. Its 
resistance is negligible, and its function is to conduct the current 
from the terminal to the iron electrode which dips into the 
water. The non-inductive resistance is formed by the columns 
of water themselves. The dimensions of the tubes have been 
so chosen that when filled with ordinary water the resistance 
is sufficiently great to ensure a satisfactory action of the 
apparatus on any ordinary length of cable. 

I would also demur to the statement that the principle of the 
thing is the same as that introduced by Mr. Partridge and put 
into practice by him at Willesden and elsewhere. Mr. Partridge's 
perius is something quite different. The simple non- 
inductive cable charging resistance was first introduced by 
Ferranti Limited.— Yours, &c. 

Manchester, Dec. 2. 


p ———— H— 
LEGAL INTELLIGENCE. 


Tramways Purchase. 


In the Court of Appeal (the Master of the Rolls and Lords Justices 
Stirling and Mathew) on Saturday judgement was delivered in tnis action. 
The facts of the case were set out in our last issue. 

The MASTER OF THE ROLLS, in giving judgment, said the question 
for decision arose under Section 43 of the Tramways Act, 1870, and was 
whether the purchasing authority was liable to take over and purchase 
& depot situated geographical outside the purchasing authority's 
district. Sir Е. Bramwell,in the special case stated Бу him, had 
in & very elaborate manner described exactly the physical conditions 

of this depot and the purposes for which it was used, and he then 
formulated certain conclusions with respect to it. In order to bring 
the depot within the section the company had to show that it was suitable 
to and used by them for their undertaking within such district. The 
purchasing authority contended that, having regard to the situation of 
the depot and of the company’s uesr of it, it could not be held asa 
matter of law to be suitable to and used for their undertaking. There 
had been considerable controversy as to whether or not the matter was 
raised before the arbitrator as a question of law. The company alleged 
that the question was dealt with by him purely as one of fact, and 
that, that being so, he having found as a fact that the depot was 
Suitable to and used with the undertaking, that finding was con- 
clusive and binding upon the parties. It seemed to his lordship 
that the arbitrator, having so minutely set out all the circum- 
stances surrounding the case, treated the question as one of law, and 
16 was open to the Court to now deal with the case on that footing. It 
was important to notice that in order to get to the depot in question from 
the Council’s district it was necessary to first pass over the main line of 
the Salford Corporation tramways, and then over a spur line, the depot 
itself being within the district of Salford Corporation. The Council said 
that the Company were not in & position to pass to them the right to use 
either the Salford Corporation's main line or the spur line, and, there- 
fore, as they could not sell that which would enable the depot to be used, 
the depot was not suitable to and used by them for the undertaking 
within the meaning of the section. Whether or not the company could 
pass the right to use the Salford main line was a question upon which he 
would express no opinion, but it was perfectly clear that whatever rights 
they possessed with regard to that line those rights did not extend to the 
spur line. That being so, the depot clearly could not be said to be 


CHARLES C. GARRARD. 


suitable to the undertaking within the meaning of the section. The 
company, in his opinion, had failed to show conclusively that there was 
an obligation on the District Council to pay £24,000 in respect of that 
depot, and the appeal must be allowed. 

he Lords Justices concurred. 


Underground Electric Railway Co. of London (Ltd.) and the 
Commissioners of Inland Revenue. 


On Tuesday this case came before the Court of Appeal (the Master of 
the Rolls and Lords Justices Stirling and Mathew) on the appeal of the 
commissioners from a judgment of Mr. Justice Channell in favour of the 
company. The matter was raised in the ‘form of а special case, and 
the question in issue was as to the amount of stamp duty payable by the 
company under the agreement by which it acquired control of the 
Brompton & Piccadilly Circus, the Charing Cross, Euston & Hampstead, 
the Great Northern & Strand and the Baker Street & Waterloo Railways. 
The facts of the case were given in our issue of April 22 (p. 29). 

At the conclusion of the arguments their lordships reversed the deci- 
sion of Mr. Justice Channell, and entered judgment for the Crown for the 
amount claimed. 

Mr. ROSKILL, K.C., for the company, asked for a stay of execution 
with a view to an appeal to the House of Lords. 

A stay of execution was granted for one month. 


J. Bakewell & Co. (Ltd.). 


Mr. Justice Warrington on Tuesday heard a summons asking for the 
removal of Mr. Joseph Bakewell (who was stated to be the promoter and 
managing director of the company, and, with his family, the largest 
shareholder) from the position of liquidator. 

After reading the affidavits filed, his lordship, in giving judgment, 
referred to a report which had been made by an accountant, and said 
that, to say the least, it was an unfavourable report, and it mentioned 
matters which required inquiry. The connection of Mr. Bakewell and 
his family with the company gave rise to a serious consideration as to 
whether he was a proper person to continue the liquidation, It was not 
satisfactory that when matters were brought before the liquidator which 
demanded investigation he should meet them by expressing his willing- 
ness that the court should inquire into them. There ought to be a 
liquidator who was not in such a position that, in order to do his duty, 
he must come to the court and ask what that duty was. He would grant 
the application, appointing Mr. Stanley as liquidator. 


Milne v. London County Council. 


At Westminster (London) County Court on Wednesday plaintiff sought 
to recover £50 damages for personal injuries through falling from one of 
the Council’s electric cars. Plaintiff stated that she entered an electric 
car at Camberwell to go to Blackfriars. At Pocock-street two passengers, 
in the absence of the conductor, who was on the top of the car, rang the 
bell. The car stopped and they alighted, and witness followed them. 
When about to step off, the conductor blew his whistle and the car 
started, and plaintiff was thrown to the ground, sustaining injuries. 

Some remarkably contradictory evidence was given, and his Honour said 
the London County Council were to be congratulated “on the extremely 
intelligent men they employed on their tramway service." 

The jury found for plaintiff, and judgment was entered for £50 and costs. 


Irwin v. Dublin United Tramways Oo. 


At Dublin on Monday, before the Lord Chief Justice and a spezial 
jury, plaintiff (Mr. John Irwin, chairman of the Dublin Electric Lighting 
committee) sought to recover £500 damages for injuries sustained through 
the alleged negligence of defendants, whereby the horse attached to the 
vehicle on which plaintiff was driving slipped and fell and plaintiff was 
violently thrown. Defendants denied negligence or that it was by their 
negligence that the road became slippery. 

Mr. IRWIN said on Feb. 10 he was driving on a vehicle to Westland- 
row. His driver, a careful man, noticed the setts in the road were 
glistening. Just as he thought that, the horse came down. As a result 
oi the accident he was unable to attend to his business for three or four 
weeks, and after that only partially for some time. Іо cross-examination 
he said the state of the streets was not as bad as it was on the tram tracks. 

The driver of the car also gave evidence. He said the road was very 
greasy. He said, in answer to a question from the Judge as to his con- 
dition on the day of the fall, that he was driving the Lighting committee 
on that day, and the members were not fond of giving any drink. 

After the evidence, his LORDSHIP said he would leave the case to the 
jury, and the jury found that the accident resulted from the dangerous 
and unsafe condition of the roadway between the tram rails, and awarded 
plaintiff £5 damages. | 


Hampshire v. Bradford Corporation. 


At Leeds Assizes on Monday, before Mr. Justice Darling and a jury, 
plaintiff sought to recover compensation for personal injuries from 
defendants. Plaintiff was an outside passenger on & tramcar between 
Manningham and Saltaire. In the course of the journey the cars pass 
from the Bradford to the Mid-Yorkshire syatem. The trolley wires in 
the latter instance being 2ft. higher than on the Bradford system, the 
trolley pole fell and struck the plaintiff. 

After hearing the evidence the jury returned a verdict for £150, 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


M 


APPOINTMENTS VACANT AND FILLED. 


Elland District Council require a working electrical engineer for 
combined refuse destructor and electric lighting station. Further 
information from the clerk and solicitor (Mr. James Clarkson), to 
whom applications by Dec. 17. See also an advertisement. 

Belfast Tramways and Electricity committee require an electrical 
distributing assistant. Salary £200 per annum. Applications to 
the city electrical engineer (Mr. Victor A. H. McCowen) by Dec. 15. 
See advertisement. 

Walthamstow District Council require an electrical engineer and 
tramways manager to take charge of their electric lighting and light 
railway undertakings, salary £400 per annum ; also a traffic superin- 
dent, salary £200 per annum. Applications to clerk and solicitor 
(Mr. C. Sidney Watson) by noon Dec. 10. 

Worcester Corporation require an electrical engineer. 
£400, rising to £500 per annum. Applications by 19th inst. 

Horsham Council require an assistant engineer. Applications 
by noon Dec. 13. 

A car works superintendent is required for Belfast City tramways. 
Salary £300. Applications by noon 16th inst. 

An assistant, with factory experience, is wanted in the electrical 
engineering department of the City and Guilds Central Technical 
College, Exhibition-road, London, S. W. Salary £150. Sse Adver- 
tisement. 


Salary 


Mr. A. J. Beckett, electrical clerk of works at Bridlington, has 
been appointed borough electrical engineer at £220 per annum, 
rising by annual increments to £250. Mr. Beckett was formerly 
assistant electrical engineer at York. It was also decided to appoint 
an assistant engineer at £100 per annum. 


Mr. P. J. Swinney, Burton-on-Trent, has been appointed junior 
assistant at Hanley electricity works at £100 per annum. 


Mr. Н. Newcomb, of the South London Electric Supply Corpn., 
has been appointed shift engineer at Fulham. 


Acton —The Council have accepted the offer of the Metropolitan 
Electric Supply Co.ftojadvance £25,000 at 3} per cent., repayable in 
25 years, for electricity supply. At the next meeting the taking up 
of the balance of the loan required (£29,091) will be considered. 
Sanction has also been asked for borrowing £10,000 for wiring 
premises and the supply of electric fittings, &c. 


Argentina.— The Review of the River Plate” states that the 
Commercial Judge has ordered the Compaüia Alemana Transatlan- 
tica de Electricidad to pay Buenos Ayres Municipal Council $25,362°57 
(gold), being the amount of the arrears of the Council’s claim of 
5 per cent. tax upon the gross receipts of the company for energy 
supplied to tramway companies. The company urged, without 
avail, that they were not liable to pay the tax, as they did not make 
use of the subsoil, but supplied current to the tramway companies 
through meters at the power house. 

Buenos Ayres Public Works Department recommend that fresh 
tenders be invited for an electric tramway between Plaza Mayo and 
Villa Urquiza, Ortuza and Devoto. 


Avstralasia —The Australian Mining Standard" states that 
the North Perth (W. Australia) Municipal Council have consented 
to the extension of the Perth Electric Tramways (Ltd.) into the 
Council's area. A portion of the extension has to be completed in 
two years and the whole in four years. 

A bill has been introduced into the Legislative Assembly to give local 
authorities powers relating to the licensing of cars and drivers, and to 
permit promoters to agree with local authorities for paying a percentage 
of receipts in lieu of rates. 

The Victorian Government have introduced a bill into the Legislativo 
Assembly to authorise them to construct au electric street railway from 
St. Kilda (S. Melbourne) to Brighton Beach. The cost of the scheme, 
including rolling stock, 1s estimated at £71,372. 5s. 

New South Wales Government railway department have decided to 
adopt the Stone system of train lighting. Tue introduction of electric 
fans is also contemplated. 

Sydney Electric Lighting committee recommend the City Council to 
- undertake further extensions of the electricity undertaking, and to pro- 
- mote a bill authorising the borrowing of not more than £250,000. The 
city electrical engineer (Mr. T. Rooke) has presented a report in which he 
disapproves of the apparent disposition of the Council to confine exten- 
sions to the city proper, and advocates the extension of the mains in the 
. immediate future wherever there is a demand for both public and private 
lighting, as it is desirable to lay mains for both purposes at the same time. 

Newtown Council recently approached Sydney Council with a view to 
the electric lighting of Newtown by the city electricity department, but, 
the matter having been left in abeyance, an offer has now been submitted 
by & local syndicate to establish electricity supply and refuse destructor 
Works. At the outset 100 arc and 400 incandescent lamps (aggregating 
154,450 c.p.) would be employed for street lighting, supergeding the exist- 
ing 462 incandescent gas lamps, which give only 11,550 ор. illumination. 


The street lighting and refuse destruction would be carried out for £2,400 
per annum, the estimated capital cost being £24,000, and the promoters 
stipulate for permission to erect overhead wires for private lighting and 
power supply, and consent to keep their charges 0 to those of Sydney 
Corporation, the period of the concession to be 10 years, at the expiration 
of which time the Council would have the right to purchase or renew for 
a further 10 years. The offer has been referred to а committee: 

Ashton-under-Lyne.—The Corporation and the Oldham, Ashton 
& Hyde Electric Tramway Co. (Ltd.) have renewed the agreement by 
which the Corporation supply the whole of the energy for working 
the tramway for 14 years, commencing next July. The company 
already use over 800,000 units per annum, and we learn that they 
have recently expressed their entire satisfaction with the supply 
given by the Corporation during the past six years. 

Barking.— The construction of the Council's tramway (authorised 
by their 1902 provisional order) to link up the East Ham and Ilford 
Councils’ systems is now proceeding. The new bridge over the 
Roding and the widening of another bridge over Loxford Water 
have been completed. A bridge has yet to be constructed over the 
railway at Barking, and until this is done the cars will stop at each 
end of the level crossing and passengers will transfer. 


Bermondsey (London).—The electrical engineer (Mr. W. H. 
Vincent) submitted a report to the Council on Tuesday respecting the 
breakdown at the generating station on Oct. 80. Mr. Vincent 
reported thav at 19:16 p.m., when No. 1 balancer starting switch 
was being open-circuited, on shutting down the balancer, an arc 
started on breaking the field, causing a short-circuit across the 
outers of the switch, fusing the switch parts. From the manner 
in which the switch is fused it would seem that the material 
which insulates the current-carrying parts from the constructional 


. parts had in some manner become defective, thus diminishing the 


resistance to leakage from one pole to the other, causing a heavy 
flow of current to pass momentarily between. Simultaneously the 
automatic switch of No. 1 dynamo, which was running at the time, 
opened, but on putting the machine again into circuit two coils of 
the armature were found to have broken down. This was due to 
the strain thrown on the armature at the moment of the fusing of 
the balancer switch. 

The committee of the whole Council reported, expressing dissatis- 
faction at the circumstances under which, although the original 
contract for supplying and laying cables through the Surrey and 
Commercial Docks was only £670. Os. 10d., the actual cost had been 
42, 644. 8s. 6d. 


Birmingham. On Wednesday the City Council unanimously 
decided to proceed with their bill for the construction of additional 
tramways, &c. 


Bournemouth.—Ona Tuesday the Council rejected a motion to 
run the tramcars on Sundays. It has also been decided not to 
light the main thoroughfares by electric light on Sundays, as it is 
alleged that this would entail additional Sunday labour at the Cor- 
poration generating station. The streets are, however, to be 
“illuminated ” with gas on those days. 


Bradford Technical College.—Tho distribution of diplomas and 
prizes was made by Prof. S. P. Thompson last week. 

After stating that he was convinced the College was working on right 
lines, Prof. Thompson delivered an address on Technical Education." 
The phrase, he said, whatever it meant in general, meant something 
different in every trade. He contrasted, for instance, the degree of 
knowledge and training necessary to a sheet-metal worker against the 
employée in a chemical factory. Technical education, in a word, was the 
study of processes of trades in the light of the scientific principles which 
underlay them, and also of the allied sciences which could be applied to 
them. In the competition of the world tariffs had absolutely nothing to 
do; it was brains which must tell. Train the brain, then, to do its 
thought. The curse of theuniversities was that they trained men without 
respect to the future application of their knowledge. He also advised the 
study of political economy, and dwelt on the need of greater flexibility to 
enable English manufacturers to change with the changing times. The 
lecturer instanced the practice of German and American manufacturers 
breaking up obsolete machinery. In this respect he advised the 
marking down of the value of machinery and tools at once. As an illus- 
tration he quoted the balance-sheets of two allied German firms. The 
first, a lamp works, contained the items: Site £23,000, buildings £48,000, 
work in hand £12,000, raw material £12,500, tools and machines £1. The 
same firm’s machine works’ balance-sheet showed: Site £160,000, build- 
ings £191,000, work in hand £120,000, raw material £110,000, machines 
ls., tools 1s. He concluded with a plea for an all-round education, 
which should include literature, music, the refinements of life, bodily 
exercises and good games. 


Bridlington.— Last week the Council decided to take up a loan 
of £26,481 for 25 years at 4 per cent. per annum for electricity supply. 

Bury.—On Thursday last a system of parcels delivery in con- 
nection with the Corporation electric tramways was inaugurated. 


Ohelsea (London).—A report is to be obtained from an electrical 
engineer (at a fee of 15 guineas) as to whether it would be more 
economical to put down independent generating plant or to take 
current from Chelsea Electricity Supply Co. for lighting the proposed 
public baths. 
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Cheltenham.—At a meeting of the Council on Monday the 
Lighting committee presented a report containing a series of reso- 
lutions passed for their future guidance. 

The new chairman (Mr. Ley Wood), in moving the adoption of this 
report, said it was the intention to follow loyally the recommendations 
of Mr. James Swinburne, who recently reported on the electricity under- 
taking, except in regard to the establishment of a depreciation fund. 

Ald. Norman, the former chairman of the committee, commented on 
the fact that Mr. Swinburne had heard the case for the opponents of the 
electricity undertaking, but had omitted to give either the old committee or 
the engineer an opportunity of explaining matters, with the result that 
he had described as “reckless” extensions of mains five of the six 
instances in which the revenue from them was 50 per cent. upon their 
ош, As believed the electricity undertaking would be remunerative 
in the future. 


Devonport.—An inquiry was held last week into the application 
of the Corporation for sanction to borrow £7,958 for extensions of 
the electricity works. "Technical details were given by the borough 
electrical engineer, Mr. J. W. Spark. 


Dudley.—On Tuesday а long discussion arose on the recom- 
mendation of the Tramway and Lighting committee to apply for 
a loan of £21,000 to cover excess expenditure on the electricity 
undertaking and to provide additional generating plant, to extend 
the mains, &c. 

In reply to criticisms of the scheme, the chairman of the Committee 
(Ald. Dunn) said that about £8,000 had already been spent in providing 
machinery previously agreed to by the Council. The price of 1d. per unit 
to the local tramway company had been fixed by the Board of Trade, and 
as the consumption by the company kept the machinery at the power 
station constantly employed the transaction proved to be the most pro- 
fitable part of the undertaking. · 

Мг. H. W. Нсанеѕ said the gross profit last year was equivalent to 
8.05 per cent. on the capital outlay, and with the exception of Exeter, 
Huddersfield, Leeds and one or two other places, that was the best return 
in the country. When the present arrangement ran out the Board of 
Trade would consent to an increase in the charge to the tramway com- 
pany. Their machinery was overloaded. The report was adopted, and 
& resolution in favour of applying for sanction to the loan was agreed to. 

Dumbarton.—It was reported at the County Council meeting 
last week that negotiations were still proceeding with the Caledonian 
Water-Power Electricity Co. as to their scheme for generating elec- 
tricity at Loch Sloy. 

Eccles.— Sanction to a loan of £550 for street arc lighting has 
been obtained by the Council. | 


Edinburgh.—It was decided at the Council meeting on Tuesday 
to extent the electricity mains to the Chancelot estate. 

The chairman of the Electric Lighting committee (Mr. Stevenson) 
explained that it was proposed to extend their feeders to the Leith 
boundary, and that electricity shculd be supplied by Leith Corporation, 
who would pay to Edinburgh 14. per unit for the use of the mains and 
services. "The result would be that in the first yéar they would practi- 
cally pay their way, and in the second year would have a slight profit. 
The price would be charged at the Leith rate, which was 3d. per unit 
more than the Edinburgh rate. 

It has been decided to apply for a further loan of £90,000 for ele tr.city 
extensions, Mr. Stevenson explaining that the capital was necess ary to 
enable the department to keep pace with the ever-increasing demand for 
electrical energy, and the success of the undertaking amply warranted it. 
They had power to borrow £860,000, and their total capital expenditure 
to May 15 last was £845,336. Their estimated capital expenditure for 
the current year was £60,820, making the total £906,156, or £46,156 in 
excess of the amount for which consent to borrow had been obtained, 
The additional loan would be sufficient to carry them on for probably the 
next two years, and brought the amount sanctioned up to £950,000. For 
the past year they had an increase of over 1,000 consumers, upwards of 
100,000 8-c.p. lamps had been added, and the output had increased by 
1,500,000 units, the largest increases since the undertaking was begun. 
There had also been effected a further reduction in cost of produ:tion, 
which now stood at 0 89d. per unit, the lowest record of any municipal 
undertaking of the kind in the kingdom. 

Edmonton.— The District Council held another special mesting 
on Friday to further consider the offers received from the North 
Metropolitan Electric Power Supply Co., Foote & Milne, the Indus- 
trial Engineering Co., and the National Electric Construction Co. :— 

To a motion that the offer of the first mentioned company be accepted, 
en amendment was proposed in favour of the National Construction 
Company. The amendment was defeated by 11 votes to 10. A further 
amendment, that the Council should themselves take steps to supply the 
compulsory area, was under discussion when the meeting stood adjourned. 


Electric Power and Lighting at Olydebank Docks —The 


Works committee of the Clyde Navigation Trust recommends the 
trustees to erect their own generating plant for the supply of elec- 
trical energy for the Clydebank docks, the proposal to take power from 
the Clyde Y alley Electric Power Co. being considered undesirable. 
Electricity in Mining.— At the meeting of the Mysore Reefs & 
General Exploration Co. last week the chairman (Mr. J. Harvey, 
J.P.) stated that the site chosen for their power house was close to 
the sea. The electrical machinery would also generate power to be 
transmitted to the mine to operate the winding engine and air 
compressor, which had been arranged to work about 10 rock drills. 
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Electricity in Smelting Works.—In the report of the Cape 
Copper Co. it is stated that smelting operations at Briton Ferry have 
proceeded satisfactorily during the past year. Improvements in 
the electric power plant have been effected with good results; and 
still further economies will be made when the alterations now in 
hand are completed. | 

Electricity iu Steel Works.—Pease’s Tubular Construction 
Synd., Darlington, have obtained a contract for the construction of 
a large electric power station at Bell Bros’ steel works, Middles- 
brough, which will be entirely composed of patent steel frame 
plates and galvanised sheets on a foundation of concrete. The 
power plant, which will, it is stated, be one of the largest in any of 
the industrial establishments in the kingdom, will comprise three 
high-speed direct-coupled engines and generators and a combined 
horizontal engine and dynamo, giving 1,250 1. H. Pp. In addition to 
supplying power to Bell Bros.’ works, the plant will also supply 
energy to the adjoining Clarence steel works of Dorman, Long & 
Co., who have a working arrangement with Bell Bros. in the matter. 

Electro-Harmonic Society.—The next smoking concert will be 
given this (Friday) evening in the King’s Hall of the Holborn 
Restaurant, with Mr. Е. Н. Nalder in the chair. A new regulation 
regarding the reserving of chairs at these concerts has been adopted, 
as follows :—‘‘ Chairs may only be reserved up to 10 minutes to 
eight, after which time any vacant chairs may be occupied." 


Erdington.— The Board of Trade have deferred the question of 
the revocation of the Council's electric lighting order, 1900, for 12 
months. 

Felixstowe.—The Council, who recently acquired the local elec- 
tricity works, are threatened with an application for an injunction 
restraining them from committing an alleged nuisance. 


Fulham (London).— On the recommendation of the Lighting 
committee the Council decided on Wednesday to replace street gas 
lamps with Nernst lamps at an estimated cost of £70. 


Glasgow. On Wednesday the Tramways committee resolved to 
recommend that the salary of the new manager of the tramways 
(Mr. James Dalrymple) be fixed at £850, rising to £1,000 per annum. 

The manager (Mr. Dalrymple) has been authorised by the Tram- 
ways committee to proceed at once with the construction of the 
tramway extension from Pollokshaws East to Giffnock. 

The first annual dinner of the members of Glasgow Corporation 
electricity department took place on Wednesday evening. 

The Lord Provost (Sir John Ure Primrose) was in the chair. Covers 
were set for 220. The toast of The Corporation was proposed by Mr. H. 
A. Mavor, and the Lord Provost replied. Mr. W. C. Martin, who proposed 
the toast of The Electricity Committee," said that at the end of the 
first year there were 108 consumers, and last year there were 9,321. The 
capital expenditure in 1893 was £97,000, and 10 years later it had reached 
£1,000,000. Councillor Willock responded. 


Gloucester.—Last week the City Council resolved to apply for 
sanction to a further loan of £15,000 for extensions of the electricity 
undertaking. 


Hales Owen.— The District Council have applied for an extension 
of 12 months for constructing the tramways authorised by their 
provisional orders of 1901 and 1902. The Council have entered 
into an arrangement with the Empire Electric Light & Power Co. 
for a lease of their powers to the company. 


Hanley.—It was reported at the Council meeting on Tuesday 
that the borough electrical engineer (Mr. C. A. Cowell) had tendered 
his resignation, to take effect at the expiration of three months. 

Application has been made to the Local Government Board for an 
order for the creation and issue of £11,151 Hanley Corporation 3 per 
cent. redeemable stock for electric lighting. 


Hastings.—By 21 votes to 10 the Council have decided not to 
permit the overhead system on the proposed tram ways on the sea front. 


Important Railway Agreement.—The Great Western Railway 
Co. is seeking parliamentary authority to construct a new line from 
Acton to Shepherd’s Bush. In view of the electrification of the 
Metropolitan Railway, the Great Western Co. wish to provide them- 
selves with an alternative route for their City passengers, and there- 
fore they propose to acquire a site for a large new terminal station 
immediately adjacent to the Central London Co.'s terminus at 
Shepherd's Bush, and to construct a connecting link, about 4 miles 
long, which will enable a through service to be run, not only . 
from all stations on their main line between Acton and Reading, 
but also from their new Acton and Northolt branch, which connects 
with the Great Central system. The new scheme will bring Acton, 
Ealing and the whole of the western suburbs into closer touch with 
the central parts of the metropolis and the City, and it will also 
provide all London with & new route to the riverside and other 
resorts on the Great Western system. It is considered that such 
an increased traffic would be obtained from the new connection that 
the Central London Co. feel that the capacity of their line would 
be unduly taxed thereby, and they have accordingly renewed their 
proposal for converting the present line into a circle (by the con- 
struction of about 7 miles ot additional line to embrace Liverpool- 
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street, Cannon-street, Ludgate-hill, the Strand, Charing Cross, 
Piccadilly and Hammersmith. This scheme would give the Great 
Western traffic the alternative of finding its way into Central London 
by travelling in either direction on the circular tube and it would also 
enable a more frequent service to be given on the Central London 
line, as the delays incidental to reversing trains at “dead-end ” 
termini would be altogether removed. It is also proposed to con- 
struct a new line to Walthamstow and Leyton, under the title of the 
North-East London Railway, thus completing the chain of com- 
munication between the extreme eastern and the extreme western 
suburbs. These three proposals will be presented as parts of а 
comprehensive scheme for improving the communications of the 
Metropolis. 


Irvine.—The Council on Tuesday rejected (by eight votes to 
seven) a motion that a plebiscite of the ratepayers be taken on the 
question of electric lighting for the town, upon which the Council 
had already decided by a large majority. 


Kilmarnock.—The formal opening of the new electricity station 
at River Bank of tho electric lighting and tramway works of 
Kilmarnock Corporation takes place to-morrow (Saturday). The 
opening ceremony will be performed by Lord Howard de Walden. 


Leeds.—On Wednesday the Corporation decided to proceed with 
their application for a provisional order authorising the construction 
of two additional tramway routes. 


Leigh (Lancs.)—For the position of borough electrical engineer 
at a commencing salary of £250 (increasing by annual increments 
of £20 to a maximum of £350) there were 147 applicants, and 
out of this number the Electricity committee have selected the 
following short list, from whom the appointment will be made :— 
Mr. W. Ainscough (Leeds), Mr. H. C. Caldwell (Altrincham), Mr. 
D. A. Hamilton (Lancaster), Mr. D. S. Hornby (Bolton) and Mr. A. T. 
Smith (Bury). 


Leith.—At the Council meeting on Tuesday the consulting 
engineer for the tramways (Mr. More) submitted an estimate of the 
cost of reconstruction of the tramway system. 

The estimated total cost is £115,945. ‘I'he details are: Overhead work 
and feeders, £74,487; 37 cars, one sprinkler car and one light tower 
waggon, £22,870; ^ar depot, £10,000; contingencies and engineering, 
£8,588. From the total of £115,945 is deducted the estimated amount 
(£14,445) to be derived from the sale of old iron, horses, cars, &c. 


Littlehampton.— The Council have declined to entertain Mr. L. 
Alwyn's proposals for the erection of electricity works. 


London County Council.—At Tuesday's meeting it was agreed 
to loan £1,255 to Battersea for street lighting by electricity. 

It was agreed to enter into an arrangement with the Southwark Council 
for supply of current at a flat rate of 44, per unit for the higher grade 
school at Mtna-road, Walworth. 

Standardisation of Tramway Rolling Stock.—The Highways committee 
reported that in view of the great extent of the Council’s electrical tramways 
unJertaking it is desirable that the various parts and details of the rolling 
stock and plant be standardised, and that before further orders for materials 
were given, standard samples and patterns should be prepared of all the 
various parts. By possessing its own patterns the Council would be enabled 
to have castings supplied direct from the makers’ foundries and finished in 
its own workshops. The committee estimated the cost of preparing such 
drawings, patterns, &c., would be about £350.—A greed. 

Switchboards at Sub-stations.— Sanction was given to a further expendi. 
ture of £620 for the supply by tke British Westinghouse Co. of high and 
low-tension and exciter switchboards for Eiephant and Castle, New Cross 
and Camberwell sub-stations of the Council's tramways. 

Tramways.-—The Highways committee reported that the purchase of 
the undertaking of the London, Deptford & Greenwich Tramways Co. 
had involved an expenditure of about £1,000 in excess of the estimate 
(£95,900). 

Lighting Kingsway.— This fine thoroughfare is to be ligh‘ed, for its 
Holborn section, by gas, the L.C.C. having accepted an offer of the 
Holborn Council to supply gas columns free, gratis and for nothing. 


London Power Bills.—At Shoreditch Council meeting on 
Tuesday it was reported by the Lighting committee that Shoreditch 
and other metropolitan boroughs had been scheduled by a number of 
electric power supply companies as part of the area in which they 
were seeking authority to supply electrical energy in bulk. 

The committee advised that these schemes should have the serious 
consideration of all Borough Councils and thet, if possible, joint action 
should be taken to protect the interests of Municipal Electricity Supply 
Undertakings. 

It was decided to call a conference of the Metropolitan Councils and 
the London County Council to consider the steps to be taken. 


Marylebone.— Mr. Councillor E. R. Debenham has been re-elected 
chairman of the Electric Supply committee. 

Тһе Finance committee, in their report presented to the Council last 
evening, recommended that sanction be asked from London County 
Council to permit the first instalment of principal for the repayment of 
the £483,800 borrowed for electricity supply purposes to be made at the 
expiration of three years from date of borrowing. 

The report of the Electric Supply committee presented last evening 
called attention to the fact that several companies, including the Metro- 


politan Electric Supply Co., had given statutory notice by advertisement 
of their intention to apply for Parliamentary powers to supply electricity 
in various parts of the metropolis, including the borough of St. Maryle- 
bone, and it was recommended that the Council take all necessary steps 
to oppose all bills presented to Parliament seeking power to supply electric 
current within the borough. 


Marriage.—On Dec. 1, at the parish church, Barnes, London, 
Mr. Edwin L. Pope, distribution engineer to the L.C.C. tramways, 
was married to Florence Ada, second daughter of Mr. C. H. Owles, 
Scarth House, Barnes Common. The beautiful presents included 
those from the head office and the sub-station staffs. 


Metropolitan Electric Tramways.—The Cricklewood-Edgware 
electric tramways have been opened for traffic. 


Middlesborough.—On Wednesday Councillor C. Dorman was 
re-elected chairman of the Electric Lighting committee for the 
ensuing year. 

The borough electrical engineer (Mr. H. M. Taylor) reported that during 
November 91,000 units were sold, compared with 66,000 for the corre- 
sponding period of last year. The income was £1,258 and the expenses 
£457, against £919 and £368. The cost per unit was 1:24., compared 
with 1:32d. last year. 


Municipal Telephony.—Bournemouth Corporation decided on 
Wednesday not to proceed with their proposed application for & 
municipal telephone licence. 


Musselburgh.— The official inspection of the electric tramways 
takes place to-day (Friday). 


Natal Imports.—The value of electrical fittings imported into 
Natal for the first nine months of 1904 was £25,000, compared with 
£61,000 for the same period of 1908. 


New Cable Steamer.—4A new cable steamer was launched from 
the Low Walker Yard of Messrs. Swan, Hunter and Wigham 
Richardson, on the 22nd ult. The vessel is built to the order 
of the Telegraph Construction & Maintenance Co.,for whom the 
same firm constructed the Colonia," The new vessel has been 
christened the Cambria and is nearly 300ft. in length by 37ft. 
beam. Her engines are of the twin-screw triple expansion type and 
are designed to drive the vessel at a speed of 12 knots, and is designed 
for three large tanks. At the launch Mr. F. R. Lucas represented 
the owners, the christening ceremony being performed by Mrs. 
Lucas. There were also present Capt. Cato, Mr. C. Slater and Mr. 
George Scott, N.A. (designer of the vessel). 


New Zealand.— Christchurch City Council started the supply of 
electricity in Aug. 1908, and serves a population of 42,000 over an 
area of 1 sq. mile. There аге 125 consumers on the mains. А 4-cell 
refuse destructor plant forms a part of this municipal undertaking. 

Christchurch Municipal Tramway Board will commence working the: 
service of tramways, 35 miles in extent, built to a 4ft 9lin. gauge, in 
April next, the contractors for the electrical equipment of the line being 
the Electric Construction Co. The service will start with 27 motor-cars 
and 12 trailers. 

Water power to the extent of 5,000k.w. is likely to be taken from the 
Waimakarira Gorge, a project being at present under the consideration of 
Christchurch municipality. The proposed site for the power house is 
situate 32 miles from Christchurch. 


Paddington 5 letter has been received by the Council 
from the Central Electric Supply Co. notifying that as the Council are 
not prepared to consent to the granting of a provisional order for. 
the borough the company will not proceed further in the matter. 


Parcels Traffic on Tramways.—During the past year about 
250,000 parcels were carried on the Bradford Corporation Tram- 
ways, which at а uniform charge of 1d. per parcel yielded а gross 
annual income of over £1,000. 

Hitherto no special facilities have been given for dealing with the 
traflic, but the Tramways committee have now drawn up a very compre- 
hensive scheme for the approval of the City Council. Under this scheme, 
which will come into force on Jan. 1, not only will tramcars be used 
for the collection and delivery of the parcels, but it has been decided 
to purchase three De Dion chassis, which will be fitted with capacious vans. 
These will accommodate the parcels traffic within a radius of half a mile 
from the Town Hall, and parcels coming in on the cars from the out- 
districts for the city will be promptly delivered, and those collected in the 
city by the motor vans will be transferred. Outside the half-mile area 
the cars only will be used. There will be central offices and storerooms - 
and 48 sub-offices in various parts of the city. The work of distribution 
from the sub-ofhces will be performed by boys, and for their use wicker 
trucks are to be provided fitted with locks. The Corporation will 
accept full responsility for the parcels, subject to certain conditions as to 
proper packing, and insurance of articles of special value. The boys . 
will collect as well as deliver, their operations extending to half a mile 
from any tram route. The cars will be met by special messengers, who 
will convey the parcels to the central depot for immediate delivery. In 
lieu of the present uniform charge of 1d. per parcel, a graduated scale is 
being prepared fixing the charge according to the weight of the package, 
large customers being favoured with reduced rates. Arrangements are 
also being made for the interchange of parcels with tramways in towns 
and villages having direct connection with Bradford, and it is intended 
to extend the Bradford operations to Calverley, Bingley and Pudsey. 
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Express messengers will be also available for the delivery of medicine 
and other urgent packages at special charges. 

The above is but a brief outline of a project which is likely tohave wide 
ramifications. 


Patent Amendment.— Notice is given that Mr. Edwin James 
Preston, director of J. Stone, Son & Co. (Ltd.), engineers, Deptford, 
seeks leave to amend specification of Letters Patent No. 23,205 of 
1898, for “ improvements in glow lamps and holders." Particulars 
of the proposed amendment are given in the Illustrated Official 
Journal (Patents) of Dec. 7, and notice of opposition must be 
given within one calendar month from that date. 


Persona).— Mr. J. Cecil Bull, secretary of the City of London 
Electric Lighting Co., has been elected a vice president of the 
Chartered Institute of Secretaries. 


Portsmouth.— After considering a report from the tramways 


manager (Mr. W. К. Spaven), the Tramways committee have 


decided against the introduction of half-penny fares, 


Reading.—At the last meeting of the Town Council an elaborate 

report on the wages, hours, and conditions of employment of the 
motormen and conductors on the municipal electric tramways was 
presented by the engineer and manager (Mr. W. Binns). 
The report, which was approved by the Tramways committee, and 
which recommended that no alteration be made in the terms and condi- 
tions of service of the employés, was adopted by the Council. It was also 
decided not to introduce transfer tickets on the tramway system. 

South Af. ica.— The British and South African Export Gazette“ 
states that a third destructor plant is being erected for Johannesburg 
City Council. 

Steam from the two already installed is being supplied for the generation 
cf electric energy. 

Pretoria Council have got their publio works bill through the Legis- 
lative Council, which empowers them to raise £1,000,000, including 
£115,000 for acquiring the electric lighting company’s undertaking, which 
is to be considerably extended. 

It has been arranged to constract a broad road from the centre of 
Boksburg (on the West Rand) to the head offi 28 of the East Rand Pro. 


prietary Mines, and the thoroughfare, the company’s offices and also 
various streets in Boksburg are to be lighted electrically. 


It is stated that as a result of the refusal of the ratepayers to sanction 
the expenditure of £100,000 on an extension of the Caps Town electric 
lighting system only the contracts already begun will be completed. It 
is thought that this partial suspension of operations will only be temporary. 

Amongst the projects recently submitted to the Intercolonial Council 
was an important scheme for converting the Transvaal railway between 
Springs and Randfontein to electric traction. 

It is stated that Mafeking Council are considering an offer by Harris, 
Lee & Co. for a concession for electricity supply, the Council t» have the 
right to acquire the undertaking after seven years at valuation plus 15 per 
cant. It is proposed to charge 1s. 9d. per unit for current for private 
lighting. 

Mr. C. F. Parr has given notice of intention to apply for Parliamentary 
authority to incorporate a company to construct an electric tramway out- 
side the Durban municipal area and extending from the Umgeni River to 
a junction with the Corporation lines, and thence to Prospect Hill. 
Powers are also sought to light electrically the route of the proposed line 
and an area covering a mile on each side. 

Messrs. Gibson Bros. are importing the material required for the 
equipment of their Kimberley-Beaconsfield tramway on the overhead 
system. The De Beers Co., who supply current for lighting Beaconsfield, 
will also supply energy for working the tramways. 

East London Municipal Council have decided to extend their tramways 
at a cost of £4,575 and to spend £3,000 upon the electric lighting of the 
Quigney and Arcadia districts. 

Krugersdorp (Transvaal) Municipality have under consideration electric 
tramway, electric lighting and water supply schemes estimated to cost 
£200,000. 

It is stated that the Cape Colony Government electrician (Mr. J. 
Denham) takes exception to some features of the Port Elizabeth muni- 
cipal electric lighting scheme. 

Messrs. Johnson & Phillips have recently installed at the Rezende 
gold mine, Rhodesia, a pump direct.driven by а 20 в.н.г., two-phase 
motor at 220 volts. The capacity of the pump is 150,000 gallons per 


- hour, with a head of 400ft. 


Durban Corporation have decided to purchase 300 further subscribers’ 
telephone sets, bringing the total number authorised up to 1,000. | 
The De Beers Со., Kimberley, are purchasing a Westinghouse turbo- 


generator. 


Stepney (Lon don). — On Wednesday the Council decided to offer 
no objection to the draft regulations of the Home Office with regard 
to the distribution and use of electricity at factories and other places 


. -where the normal working pressure is greater than 250 and less than 


650 volts. 

Stourbridge.— The Local Government Board have expressed the 
opinion that the Midland Electric Corpn. for Power Distribution 
does not possess the necessary powers to supply electricity in bulk 
to the Council and consequently has refused to sanction a loan for 
an electricity supply scheme based on an agreement by the Council 
to take electricity in bulk from the company. 

Sunderland. On Friday Ald. Bruce was re-elected chairman of 
the Electricity and Lighting committee. 


Swansea.—The Tramways committee on Wednesday referred to 
a sub-committee a claim by the local gas company for £1,772 for 
work on gas mains said to have been necessitated by the construction 
of the tramways. 


Switzerland.— MM. K. Muller, A. Tschan and G. Holliger, of 
Soleure, have been granted a concession by the Swiss authorities 
for the construction and working of an electrical funicular railway 
from Oberdorf to the top of the Weissenstein. The estimated cost 
of the line is about £28,000. 


Tottenham.— At the meeting of the Council on Tuesday it was 
reported to the Electricity committee that only two tenders had 
been received in response to the advertisement for offers to under- 
take the supply of electricity in the district, and the Council were 
recommended to accept one of the two alternative proposals from 
the North Metropolitan Electric Power Supply Co. Before, however, 
entering into an agreement with the company it was deemed 
advisable to take independent expert opinion. А proposal to refer 
the matter back for this purpose was approved. 


Tramways in West Africa.—A tramway was to have been 
constructed by the French Colonial authorities at Dahomey, from 
Adjara to Sakélé (along the Lagos frontier), and a sum of £4,000 
was set aside in the Budget of 1904 for this project, with which, 
however, little progress has so far been made, the engineers being 
still busily employed preparing the road and filling up the swamp 
at Adjara. 

Another tramway (from Whydah to Lake Ahémé), which was a 
short time ago under consideration, has been abandoned, as eventu- 
ally the railway will be continued to the point where the tramway 
was to have run. 


Underground Telegraph Cables —At the meeting of the New- 
castle-on-Tyne Chamber of Commerce on Wednesday a letter was 
read from the Postmaster-General, which stated that 

At present there was an underground telegraph cable from London to 
Warrington, while between Warrington and Carlisle the drawing in of 
the cable was approaching completion. There were also underground 
wires between Manchester and Leeds. The work was very expensive, 
and the Postmaster- General feared that he might not be able to do more 
in the next financial year than utilise the pipes now being laid between 
Carlisle and Glasgow. In deciding on future extensions, Newcastle would 
be considered among other centres, but the cable to Carlisle, when 
completed, would strengthen the whole telegraph system in the North. 


Wandsworth (London).—-Complaints having been made of tho 
insufficient lighting of roads in Tooting, lighted by electricity from 
the dust destructor, the Council resolved on Wednesday that, pend. 
ing the consideration of the general question of lighting, the lamp 
standards in the roads be fitted with Nernst lamps. 


Wanstead.—The Council have decided to oppose all applications 
for electricity supply powers for the district. 


Water Power in India.--The acting Viceroy (Lord Ampthill), 
speaking at a banquet given in his honour on the occasion of his 
visit to Kashmir, hoped for railway communication with India at 
an early date, and also that the enormous water power of Kashmir 
would shortly be utilised in the generation of electrical energy. 


Water Power in Italy.—The Chambers of Commerce of the 
Provinces of Udine and Aquila (Italy) are about to prepare an 
estimate of the water-power in these two provinces available for 
industrial purposes. The Florence Chamber of Commerce are moving 
in the same direction, and have asked the Minister of Public Works 
to delegate a functionary to specially prepare this data. 


Wigan.—The electric tramway between Wigan and Ince Bar has 
been opened for traflic. 


Willesden.— Messrs. Tudor & Jenks have made complaint to tho 
Council that preferential, and, consequently, illegal charges have 
been made for electric current. The Works committee are satisfied 
that no such preference has been given and that the scale of charges 
has been adhered to; 51 accounts, it is allowed, have been amended. 
for proper reasons. 

The Electricity committee have been asked by the Council to 
consider the advisability of adopting the scale of charging now 
employed in Wimbledon for electric current (41d., 4d. and 33d.), on 
the ground that the present Willesden rates were unattractive to 
small consumers. 

Worcester.—At a special meeting of the Electricity committee 
recently the city electrical engineer (Mr. C. J. Sutherland) tendered 
his resignation, owing to ill-health. The resignation was accepted 
with regret and expressions of sympathy. The committee reported 
on Monday that they had placed Mr. Birrell in charge of the depart- 
ment for the time being, and asked the Corporation to advertise for 
a successor to Mr. Sutherland at £400 per annum, rising by annual 
increments of £20 to £500. The committee asked for power to 
make the appointment, but this the Council declined to grant. 

Works Lighting.—The London India Rubber Works are to be 
lighted electrically, and Mr. Frederic H. Taylor has been retained 
as consulting engineer by the owners, J. G. Ingram & Son. 


THE ELECTRICIAN, DECEMBER 9, 1904. 


329 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Directors of the Great Western Railway Co. invite tenders 
for the supply and delivery of the following material required in 
connection with the electrical equipment of the Hammersmith and 
City Railway, &c,: Steel conductor rails, cast-iron and steel ramps 
and fastenings ; porcelain insulating supports and their fastenings 
for conductor rails; copper bonds, insulated cable connections, 
cable terminals, bonding presses and accessories for Sonne ee up 
connector rails. Specifications, &c., after to morrow (Saturday), 
except between 23rd and 27th inst. inclusive, at the offices of the 
consulting engineers (Messrs. Kennedy & Jenkin), 17, Victoria- 
street, London, S.W. Tenders to the Secretary, Great Western 
Railway, Paddington Station, W., until Tuesday, Jan. 3. See also 
an advertisement elsewhere. 

Bradford Corporation invite tenders for miscellanous stores 
required by their tramways department during year ending Dec. 81, 
1905, including electrical accessories, paints, varnishes, &c., asbestos 
and insulating materials, armature repairing material, lamp бее ы, 
castings, springs, overhead equipment, cables and wire, hand tools, 
pinion wheels, transfers, trolley poles and accessories, ironmongery, 
coal, &e. Forms of tender at the Tramway Offices, 15, Bridge- 
street, Bradford, and samples may be inspected at Thornbury car 
depot. Tenders to the town clerk (Mr. Fredk. Stevens) by Dec. 17. 
See also an advertisement. 

Cardiff Corporation invite tenders for the following plant for the 
extension of their power station on the extra high-tension three- 
phase system—viz., two 1, 600 H. p. slow speed vertical engines, two 
1,100kw. three-phase alternators, four Lancashire boilers, with 
accessories, steam and other piping, switchboard gallery and stair- 
case, extensions to central service gangway, extra high-tension 
three-phase feeder cables. Specifications, &c., from the borough 
electrical enginecr and manager (Mr. Arthur Ellis), Central Offices, 
The Hayes, Cardiff. Tenders to the town clerk (Mr. J. L. Wheatley) 
by Dec. 19. бее also an advertisement. 


Rochdale Corporation invite tenders for the supply, delivery and 
erection of high-tension three-phase switch gear and extensions to 
low. tension continuous-current switchboards. Specifications, &e., 
may be seen at the offices of the consulting engineers (Messrs. 
Lacey, Sillar & Leigh), 2, Queen Anne's-gate, Westminster, and 78, 
King-sireet, Manchester, but can be obtained at the former office 
only. Tenders to the town clerk (Mr. W. H. Hickson), Town Hall, 
Rochdale, by 27th inst. See also an advertisement, 


Southend-on-Sca Corporation invite tenders for additional plant 
for their generating station, comprising two boilers, one steam 
dynamo, one fuel economiser, and two electrical feed pumps. Speci- 
fications, &c., from the borough electrical engineer (Mr. W. E. J. 
Heenan). Tenders to the town clerk (Mr. Wm. H. Snow) by Dec. 21. 
See advertisement. 

Fulham (London) Council invite tenders for supply and erection 
nt their generating station, Townmead.road, of a 3,000-volt steam 
alternator of 1,000kw. capacity coupled to Belliss engine. Specifica- 
tions, &c., from the borough electrical and consulting engineer (Mr. 
A. J. Fuller) and tenders to the town clerk (Mr. R. M. Prescott) by 
noon 20th inst. See an advertisement elsewhere. 

Stoke-upon- Trent Guardians invite tenders for the electric light- 
ing of a portion of their workhouse premises. Specifications, &c., 
from the clerk, Mr. C. Daniel, Union Offices, Stoke-upon-Trent, 
where tenders are to be sent by Dec. 14. See also advertisement. 

The Manchester Ship Canal Co. require tenders by 10 a.m. of 
22nd inst. for switchboards, mains, feeders, arc lamps, &c., required 
at the new dock works, Salford. Forms of tender, &c., from Mr. 
W. H. Hunter, 41, Spring-gardens, Manchester. 

' Middlesbrough Electricity committee invite tenders by noon 
Dec. 17 for pipe work and valves. 
Edinburgh City Council invite tenders for electric lighting instal- 


.lation at the branch free library, Morningside-road. Tenders to 


Dr. Н. Morrison, Free Library, Edinburgh, by Dec. 14. 

Swindon Corporation invite tenders by Dec. 20 for 300kw. (or, 
alternatively, a 400kw.) steam dynamo, 

Tenders are wanted by 9 a.m. of 10th inst. for extensions of the 
electric light wiring at Pontefract new workhouse buildings. 
.- liforl District Council invite tenders until 19th inst. for telephone 
- fire alarms on the double or metallic principle. | 
. Birkenhead Tramways committee want tenders by 5 p.m. 13th 
. inet. for supply of stores for 12 months, 
Leeds Tramways committee require tenders for supply of straight 
&nd curved section steel girder rails. 

Dublin Cleansing committee invite tenders til] noon 20th inst. for 
refuse destructors, with furnaces, boilers, &c. 

The town of Villanueva у Geltru (Spain) 


tes tenders for 
public lighting on a 10 years’ concession. 24 


111 ares and 240 


800 с 


20 c.p. incandescents will be employed. Power will be granted to 
the concessionaire to supply current to private consumers without 
payment of a municipal tax, subject to certain conditions of free 
supply to the municipal buildings. Tenders will be adjudicated on 
Dec. 24 at the Casa Consistorial, Villanueva. 

Tenders were recently invited for the electric lighting of Almen- 
dralejo (Spain), but without result. Certain modifications have been 
made in the conditions of contract, and tenders are again invited 
up to Dec. 22, to be sent to the Casa Consistorial, Almendralejo. 

Tenders are invited for the public lighting of the city of Valla- 
dolid (Spain), the concession being for a term of seven years. 1,500 
17 cp. incandescents are to be employed. Adjudication of the 
tenders takes place at 11 a.m., Dec. 26, at the Casa Consistorial, 
Valladolid. 


TENDERS RECEIVED AND ACOEBPTED. 


Messrs. J. G. White & Co. have secured two important tramway 
contracts; one for the reconstruction for electric traction of the 
whole horse tramway system at Belfast, at an inclusive price of 
£543,404. This work is to be completed within nine months. The 
second contract is for the reconstruction of the Monte Video tram - 
ways at about £450,000. | 


Queensland Public Works Department (Brisbane) have received 
the following tenders for three lifts, including two electric passenger 
lifts for the new Lands and Survey offices :— 

Standard Elec. Elevator Co.£3,800 | Sydney Hyd. & Gen. Eng. Co. £1,867 
Waygood Elevator Co. .... 2,670 | Brisbane Electrical Co. .... 1,875 
Brash d Sess S ке» 2,435 | Rolley & Padgett ......... . 1,775 

On Wednesday Liverpool Corporation accepted the tender of the 
British Westinghouse Co. for two steam turbo-alternators, at £8,035 
each; of E. Green & Son, for a fuel economiser, at £657; of 
Babcock & Wilcox, for four boilers, stokers and superheaters, at 
£7,200; and of the Wheeler Condensing Co., for condensing plant, 
at £13,400. 

Erith Education committee have accepted the tender of F. A. 
Glover & Co. at £38 for wiring the pupil teachers’ centre. Fourteen 
tenders were submitted, with alternative figures for wood casing 


and steel troughing, the lowest for wood casing being £38 and the 


highest £130. For steel tubing the figures were £43 and £160. 

We are informed that the Midland Railway Co. have placed the 
contract for supply of incandescent lamps for the year ended 
Dec. 31, 1905, with Cryseleo Limited. This company have also 
received, we are informed, large contracts from the Post Office 
Telegraph Department and from the Admiralty. 

Over 70 tenders were received by the Wolstanton and Burslem 
Guardians for electric lighting plant, and the following have bcen 


accepted: | 
Stirling Boiler Co., boilers ................. eO £550 0 0 
McClure & Whitfield, engines and dynamos ...... 764 7 0 
Electric & Ordnance Accessories Co., switchboard.. 183 19 8 
E. М. Evans, Viinini gs. 644 5 8 
Pfluger Accumulator Works, accumulators ........ 297 2 6 
` Crompton & Co., arc lamps ........... 9 r. . q 148 0 0 


The contract for a large storage battery and complete booster 
equipment has been laced with the Tudor Storage Battery Export 
Synd., Milton House, Surrey-street, London, W.C., by Durban 
(South Africa) Corporation. The battery will operate in conjunc- 
tion with a tramway generating plant, and will consist of 250 cells 
of a capacity of 770 ampere-hours for one hour. The booster is of 
the Lancashire Dynamo & Motor Co.’s manufacture. 

Hammersmith (London) Guardians have accepted the tender of 
Scott Anderson & Co., Sheffield, for the wiring, fittings, &c., required 
for the new workhouse and infirmary buildings at £6,700, and that 
of Frank Suter & Co. for transforming plant at £2,061. 12s, 6d. 

We refer elsewhere to a contract obtained by Pease’s Tubular 
Construction Synd., of Darlington, for the construction of a large 
power station at Middlesbrough in connection with the extensive 
steel works in the town. | 


Durban Municipality have placed orders with W. T. Henley's 


Telegraph Works for 1 mile of H.T. and with the British Insulated 


& Helsby Cables (Ltd.) for 5 miles of L. T. cable. P 

An order has been placed by Johannesburg Corporation with the 
British Insulated & Helsby Cables (Ltd.) for house-service fuse 
boxes, meter boards, &c. | ` 

We are informed that Messrs. Strong & Moor have secured the 
contract for the track work of the first section of the Johannesburg 
liunicipal tramways. Messrs. Mordey & Dawbarn are the con- 
sulting engineers for the scheme. 

The Hart Accumulator Co. has received an order for 110 standard 
lighting type cells to replace an existing battery at Southwold 
electricity works. | СН » 7 

Melbourne (Australia) City Council have accepted the tender of 
the Austral Otis Eng. Co. for 600,000 plain and 80,000 flame 
Conradty carbons. 


Aberdeen Gas and Electric Lighting committee have accepted 
the tender of G. & J. Weir for feed-pumps. 
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Dundee Corporation have accepted the tender of the British 
Insulated & Helsby Cables (Ltd.) for laying insulated cables in place 
of the present copper strip feeder mains. 

Fulham (London) Guardians have placed an order with Thompson, 
Ritchie & Co. for an operation table standard with swinging arm for 
the new operating room, motor transformer, &c., for £49. 12s. 

Earsdon Council have accepted the tender of the Northern 
Counties Electricity Supply Co. for providing and erecting arc 
lamps, &c., for street lighting at £839. 16s. 3d. 

Reading Corporation have accepted the tender of Griffiths & 
Millington, of Birmingham, for the right of advertising on the tram- 
cars for seven years at £949. 10s., or £26. 7s. 6d. per car per annum. 

Messrs. Robson, Robson & Co., Newcastle-on-Tyne, have obtained 
the contract for the electric lighting of Olympia, Liverpool. 


BUSINESS NOTICES. 


Owing to Mr. Alfred H. Gibbings having completed his engage- 
ment with the Stalybridge, Hyde, Mossley & Dukinfield Tramways 
& Electricity Board, all communications of a personal nature should, 
after Dec. 17, be addressed to him at Lynton,” Wellington-road 
North, Stockport. 

Messrs. E. Gaudy and R. H. Dewbery, electrical and general 
engineers, trading as the Premier Engineering Co. at 71, Parliament- 
street, Nottingham, have dissolved partnership. 

Mr. C. W. Charles notifies us that on Oct. 31 last he was appointed 
secretary to the London Section of the Electrical Contractors’ Asso- 
ciation, and all the business of this section will now be transacted 
at 84 and 35, High Holborn, London, W.C., where all communica- 
tions should be addressed. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


А5 the London Bankruptcy Court on Monday an inquiry was 
held into the promotion and failure of the Automatic Telephone Co. 
(1903) (Ltd.), against which a winding-up order was made last 
March, upon the petition of shareholders. 

The statement showed liabilities £1,175, assets £4,185, with a defi- 
ciency of £10,051 as regards shareholders. 

The late managing director (Max Margowski), in the course of his 
examination, said that certain plant and machinery were purchased and 
sent down to premises at Greenwich belonging to his wife, but bearing 
the name of Margo & Co. The Official Receiver said they had had 
Margowski, David Benny & Co., and now Margo & Co. Had debtor any 
more aliases? To which debtor replied that Margo was not very far out. 
On Oct. 28, 1903, a resolution was passed to purchase (for £950) Mrs. 
Margowski’s share in an improved portable electric fan. The purchase 
consideration had taken the shape of a mortgage given over the com- 
pany’s machinery, and an action in connection therewith was now 
pending. The electric fan patent had nothing to do with the automatic 
telephone patents. The witness was questioned regarding cheques he 
had received from the company and payments made by him on its 
behalf, and admitted that he had paid certain cheques into his private 
banking account, and that his pass-book had been lost in the course of 
his banking proceedings. | 

The creditors of Albert Smith, electrical engineer (trading as the 
Electric Motor Supply Co., 54, Hounds Gate), Nottingham, met 
on Nov. 80. Gross liabilities £807. 17s. 6d., unsecured debts 
£744. 18s. 10d., assets £264. 4s. 8d. Debtor attributes his failure 
to family embarrassments, loss on contracts, &c. Claims against 
the debtor must be sent by 22nd inst. to Mr. T. Gourlay, 4, Castle- 
place, Nottingham. 

At the O.R.s, Crypt-chambers, Eastgate-row, Chester, first and 
final dividends are payable at the rate of 2s. 7d. in the failure of 
Parkes & Sadleir, electrical engineers, The Dingle, Colwyn Bay, and 
at the rate of 20s. in the separate estate of F. W. Parkes. 

In the failure of Harry Cooke, electrical engineer, Buccleuch-road, 
Normacot, Longton (formerly of Lindhurst- road, Sneinton), the first 
meeting of creditors and public examination will take place on 19th 
inst. at the Town Hall, Stoke-on-Trent. 

W. C. Bersey, Dacre House, Arundel.street, W.C. (formerly of 
84, Queen-street, Cheapside, E.C.), London, has been adjudicated 
bankrupt. 

A final dividend of 3s. will be payable on 12th inst. at 24, Cole. 
man-street, London, E.C., in the liquidation of Harry South & Co. 
(Ltd.), 10 and 12, Garrick-street, London, W.C. ; 

A meeting of the Sheffield Electric Advertisements (Ltd.) will be 
held on Jan. 15 at 4, York-street, Sheffield, to receive an account of 
the winding up. 

The Cross Electric Engineering & Mfg. Co. (Ltd.) is being wound 
up voluntarily. 


Plant for Баје. — In consequence of the opening of the new 
borough electricity works, Bridlington Corporation have for sale 
some electric lighting plant, including a 42 в.н.р. Crossley gas 
engine, a Thomson-Houston series arc lighting dynamo, 20 ''homp- 
son-Rice arc lamps, some B. I. W. cable, &c. Further particulars 
from the electrical engineer (Mr. J. Lomas’. Tenders to the town 
clerk (Mr. A. E. Matthewiman) by 5 p.m. 21st inst. See an adver- 
tisement elsewhere. 


Business for Sale.—Messrs. William Rock & Son, 25, Lord. 
street, Liverpool, have for sale a small electrical manufacturing 
business. See advertisement, 


Plant Wanted.—An advertiser desires to purchase at once one 
second-hand'or new combined engine and dynamo (or each separate), 
800kw. to 500kw. and 500 to 550 volts, direct current; or two 
smaller engines, See advertisement. 


“Scotsman” Printing Works Lighting.—In our description 
last week of the installation of the'electrical plant and accessories in 
the Scotsman 
Offices, Edin- 
burgh, we referr- 
ed to the excellent 
resultof the light - 
ing by K. & M. in- 
verted are lamps. 
We omitted to 
state that these 
lamps were sup- 
plied by the Union 
Electric Co., of 
151, Queen Vic- 
toria-street, Lon- 
don, E.C., who 
are sole repre- 
sentatives for the 
U. K. and Colonies, 
of Messrs. Kört- 
ing and Mathie- 
son, the makers 
of the lamps. The 
А "UNT type of lamp em- 
K. & M. Inver к Dose. dn EA 
“ Scotsman ” offices is shown in the accompanying illustration, 
and is similar to those in use in many large printing establish- 
ments in this country. 


Ball Bearings —In a new type of small motor for continuous- 
current single-phase, and two-phase and three-phase currents, 
the Lahmeyer Electrical 
Co., 109-111, New Oxford- 
street, London, W.C., have 
introduced ball bearings of 
the latest improved pattern. 
It is claimed that by the 
introduction of these bear- 
ings oil consumption and 
frictional losses on electric 
motors have been greatly 
decreased. A good example 
of the setting of these ball 
bearings is shown in the 
accompanying illustration. 
It is urged in favour of 
these bearings that the 
losses due to friction are 
considerably reduced, and 
amount to no more than 
4 per cent. of the output of 
the machine. Little atten- 
tion is required to be given to these bearings, and any replacement 
that may be necessary can be effected more easily and quickly 
than in the case of oil bearings. It will be seen that, instead of 
filling the whole space between the inner and outer rings with 
balls, the Lahmeyer Co. have provided the bearing with a smaller 
number of balls, the space between being fitted with springs, so 
that if, in consequence of a bend of the shaft, there is a tendency 
of the outer ring to get out of truth with the inner ring the varia- 
tion in the speed of the balls is counterbalanced by the action of 
the springs. The inside of the spring is filled with felt, which 
forms a rotating lubricating machine. 


„Who's Who." —If any doubt existed as to the rapid closing of 
the year of grace, 1904, the reccipt of many annual publications 
which see the light in the closing days of the year would serve as a 
reminder. Few of these publications, or groups of publications, 
receive a heartier weleome than Who's Who,” which issues from 
the press of Messrs. Adam & Charles Black, of Soho-square, London, 
W. This bright red, and usually well-read, vclume has increased 
in bulk since its last appearance, and bears cvidence of having under- 
gone careful revision. It is published at 7s. 6d. nett, and is the 
cheapest of the yearly biographical volumes. 

The same publishers issue in separate form the Who's Who 
Year Book, which contains a mass of tabulated information for- 
merly a popular feature of Who's Who" itself. This yearbook 
also grows in bulk, and in importance as a work of reference. 

“ The Englishwoman's Yearbook," another of Messrs. Adam & 
Charles Black’s annual works, is indispensable to the feminine (and 
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consequently the larger) section of the public, as many subjects 
treated in this yearbook are to be found in no other publication. 


Catalogues, &c.— A new list of enclosed arc lamps of the E. V. 
and E.V.S. types is sent out by the Union Electric Co., 151, 
Queen Victoria-street, London, E.C. The E.V. type is both single 
and double enclosed and of two burning hours (100 and 800). In 
each case the remains of the positive carbons are used up when 
trimming as the negative carbons, by which means economy in 
cost of carbons is secured. With the 300-hour type of lamp a 
special arrangement has been introduced securing a minimum 
consumption of carbons and further ensuring little or no deposition 
on the inner globes. The E. V. S., or traction type of lamp, is 
specially designed for burning in long series and for remaining 
unaffected by instantaneous and large changes in voltage. 

A pamphlet dealing with the subject of smoke prevention and 
fuel economy is issued by Erith’s Engineering Co., 70, Gracechurch- 
street, London, E.C. Illustrations of typical plants are given in the 
pamphlet, as well as details of the claims made in regard to economy 
of working, &c, 

A new list of electrical novelties is issued by F. Darton & Co., 
142, St. John-street, London, Е.С. The list includes a number of small 
electric motors, small dynamos and dynamo castings, measuring 
instruments, bells, batteries, &c. Copies can be obtained on 
application. | 

Messrs. Bray, Markham & Reiss, Blackhorse-lane, Walthamstow, 
have some new sheet lists ready, giving prices and descriptions of 
shunt regulators and circuit breakers. 

A new list of extension ladders, for which Messrs. Heathman 
& Co., Parson’s Green, Fulham, London, are renowned, has been 
compiled, and is now ready. A large variety of these ladders for 
all purposes is listed. 

“ Air-Compressing Machinery“ is the title of a pamphlet recently 
published by Peter Brotherhood, Belvedere-road, Westminster 
Bridge. Some excellent illustrations of air-compressing machines 
and apparatus relating thereto are to be found in this publication. 

The Otto Electrical Mfg. Co., Longsight, Manchester, issue some 
particulars regarding the Otto" arc lamp, in pamphlet form. 

Calendars, Diaries, &c.— We have received from Messrs. Clarke, 
Chapman & Co., Victoria Works, Gateshead-on-Tyne, a copy of 
their diary for 1905, which, besides being a useful pocket companion, 
includes an accident insurance coupon for £1,000. The diary thus 
combines usefulness with providence. 

The Gloucester Railway Carriage & Wagon Co. have issued their 
well-known diary for 1905. Not only will visitors to Gloucester 
find the book of service, but there is a directors’ calendar and other 
information. 

From Wm. Aug’s Gibson (Ltd.) we have to acknowledge the 
receipt of a hanging calendar with date pad attached, the centre 
being a well-executed lithographie landscape view in colours. 

Imports.—The following are official values of imports of elec 
trical machinery, material and apparatus into this country during 
November :— 

Electrical machinery, £44,529 (an increase of £6,999 compared with 
November, 1903) ; telegraph cables and apparatus, £8,258 (increase £2,476) ; 
other electrical goods, £75,485 (decrease £7,459). The total imports of 
the three classes during the 11 months ended 30th ult. were respectively 
£521,590 (increase £16,322), £48,610 (decrease £7,371) and £704,563 
(decrease £27,525). 

Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from Nov. 30 to Dec. 6, with the 
ports of destination :— 

Africa—Alexandria, £125; Beira, £8; Cape Town, £1,220; Durban, 
£409; East London, £15; Mombasa, £1,629 (including £78 telegraph 
insulators and 1,531 owt. telegraph poles); Mozambique, £264 (tele- 
graph cable); Port Elizabeth, £169; Port Said, £31; Sierra Leone, 
£10,140 (telegraph cable). Argentina—Buenos Ayres, £1,023 (inclading 
£486 telegraph apparatus). Ascension, £3,030 (telegraph instruments). 
Australasia—Auckland, £59 ; Brisbane, £34; Fremantle, £64; Melbourne, 
£58,153 (including £18 telegraph material); Otago, £15; Perth, £45; 
Sydney, £1,087; Wellington, £536. Belgium Ostend, £86. Burma— 
Rangoon, £17. Canary Islunds, £28. Ceylon—Colombo, £10. China— 
Shanghai, £186 ; Tientsin, £200. Denmark—Copenhagen, £71. France— 
Boulogne, £46; Paris, £1,417; Rouen, £69.  Germany—Bremen, £85 
(telegraph material); Hamburg, £731 (including £160 telegraph material). 
Gibraltar, £5,549 (ineluding £5,190 telegraph cable). Greece—Piraeus, 
£31. Holland—Amsterdam, £313; Flushing, £141 (including £128 
telegraph material). India—Bombay, £89; Calcutta, £2,238 (including 
£8 telegraph material). Japan—Kobe, £146 ; Yokohama, £1,679. North 
Atlantic—£2,420 (submarine cable). Portugal Lisbon, £12 (telegraph 
instruments). Russia—St. Petersburg, £1,205. St. Helena, £23 (tele. 
graph material). Siam—Bangkok, £235. Straits Settlements—Penang, 
£78; Singapore, £36. Sweden—Gothenburg, £183 (including £12 tele- 
graph gear). T«rkey—Salonica, £16. Zanzibar, £51 (including £33 tele- 
graph material). Total, £94,447 against £139,956 in the corresponding 
week last year (Dec, 2 to 8). 


25,782 MELL''R. 


PATENT RECORD. 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Massns. MEgWBURN, ELLIS & PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, Ж.С. 


APPLICATIONS FOR PATENTS. | 
М№оте. — The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parcnthescs 
are those of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affixed. 
Unless otherwise stated, the application is made in London. 
November 3, 1904. 
25,807 E. L. CALAHAN. Trolley restorers. (Date applied for, Nov. 6th, 
1903, date of application ia U.S.)* 
25,808 A. C. BURNETT and J. RicHMOND. Push button switch. 
25811. G. Schnabl and G. PzTRIDES. Plates and electrodes for storage 
batteries. 
23,816. I:. T. -H. Co. (G. E. Co., U.S.). Electric control systems. 
25,817. B. T.-H. Co. (G. E. Co., U. S.). Electric motor control. 
25,820. G. S. Carson. Electric choke coils. (Date applied for, March 30, 
1904, date of application in U. S.) * 
25,828. Н. G. PRESTED. Terminal for electrical apparatus." 
25,834. L. J. Hust and Sanpycrort Founpry Co., Liverpool. 
current induction motors.* 
November 4, 1904. 
,857 S. SHEPPERD, Jun. Sheffield. Trolley heade. 
,871 P. Watson. Grimsby. Electrical buoy light. 
885 R. BRAUN. Magnetic brakes for vehicles. 
‚899 A. Just and Е. HANAMANN. Manufacture of incandescent lampe. 
923 


Alternating 


S 


| November 6, 1904. 
; A. W. KENYON. Liverpool. Incandescent lamps and exhausting same. 
982 D. M. Paton. Trolley wire supports.“ 

962 J. T. ARMSTRONG and A. ORLING. Telegraphic and other transmit- 

ting apparatus. 

950 W. Сосітох. Electric letters, signs and the like. 

969 H. Diamant and A. CHIESA. Are lamp. 

25,971 G. L. ANDERS and M. Brno. Electric device for circuit closing, 
indicating power transmitting, &c. 

25,972 Ssemens Bros. & Co. (Siemens & Halske A. G., Germany.)“ Electric 
iadicating or measuring instruments Laving springs to convey 
current to a movable system. 

November 7, 1904. 

25,991 A.E.-G. Magnetic suspensions for moving parts of measuring 
instiuments. (Date applied for, Nov. 6, 1905, date of application 
in Germany.)* 

24,030 Е. W. E. JoNEs. Leamington. Electric time switch or contractor 

24.055 L. THURNAUER and A. D'Onsrr. Switches. 

24,078 Société INDOSTRIELLE DES TELEPHONES. Conductors. (Date applied 
for, March 11, 1904, date of spplication in France.)* 

24,083 J. S. RawoR1H. Electric motors and controlling devices for vehicles. 

24,093 J. G. BALsILLIE, Receiver for wireless telegraphy. 


SPECIFICATIONS PUBLISHED. 


NoTE.—All specifications can be obtained at the uniform price of 8d. each. 


1903. 

22,090 CORN ARO. Manufacture of electrodes and resistances, 

22,440a FAIRWEATHER (Kellogg Switchboard & Supply Co.). Telephone 
switchboard. (Date applied for, Oct. 17, 1903.) 

22,758 DALZIEL. Voltage regulated system for lighting railway and other 
carriage, ventilating, heating, &c. 

22,858 CHANDLER and BONNIKYEN. Electrically synchronised clocks. 

22,911 CaROLAN (G. E. Co., U. S.). Alternating-current motors. 

22,915 CaRoLAN (G. E. Co., U. S.). Alternating- current motors and con- 
trolling same. 

23,555 Warwick MacHINERY Co. (G.E. Co., U. S.). Electrically operated 
valves especially applicable to turbines. 

25,575 SCHNELLER and KoELEMAN, Electric silent discharge apparatus. 

25 521 WRT. Loose handle automatic magnetic blow-out circuit breakers. 

25,608 TuMLINSON and Lomax. Switches. 

25,652 Soc. ANON. DES ATELIERS DE MÉCANIQUE DE PRECISION DE TERBRITET. 
Electricity meters. (Date applied for, Nov. 10, 1902.) 

24,098 AzaBOLA. Apparatus for limiting electric currents. 

24,680 Craven. Electrical transmission reception, recording and repro- 
duction of sound. 

24,798 B.T.-H. C». (G.E. Co., U.S.). 


xps 


me 


Electric vehicles. 


24,799 B.T.-H. Co. (G. E. Co., U. S.). Electric motor systems applicable to 


electric railways and like purposes. 

Apparatus for obtaining variable electrical ignition, 
applicable to gas engines, 
29,521 B.T.-H. Co. (G.E. Co., U.S.). 
25,591 DELVES, BROUGHTON and Сок. Induction coils and transformers. 
25,855 B.T..H. Co. (G E. Co., U. S.). Switches. - Е 
26,051 Finzt. Voltage regulating devices for alternating-current lines. 
26,654 GoBIET. Contact breakers, switches and the like, particularly 

applicable for internal combustion engines and the like. 
26,916 WALKDEN, Advertising on aud indicating routes of electric vehicles. 
27,267 MILNE. Suspending electroliera. | 
27,446 Rea and Reinporp. Mechanical ear for euspending overhead wires. 
27,506 WRIOEHT and MipGLEY. Dynamo-electric machinery. 

27,892 B.T.-H. Co. (G. E. Co., U.S.). Brush-holders. 
27,894 B.T.-H.Co. (G. E. Co., U. S.). Alternating-current machines. 
28,455 Своттнев and HonsrALL. Motor- starting switch, 


Electric train control systema. 
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461 BENEDIKT and Macek. Securing wires on insulatorz. 
571 Regs. Connection between brush holders and pillars of dynamos 
and motors. 
786 SuTTON and Greasoy. Forming joiats in conduits for cables. 
2,093 LRBLAN O. Excitation and regulation of induction machines. 
(Date applied for, Jan. 28, 1903.) 
6,716 Bascock. Switches. (Date applied for, March 23, 1903.) 
7,208 WESTINGHOUSE and ASPINWALL. Controlling systems for electric 
motors. (Date applied for May 1, 1908.) 
7,247 Ler. Sealing ends of insulated conductors. 
9,340 Morris. Carrying overhead trolley wires of electric tramways. 
9,874 Dunn. Switches. (Date applied for, Aug. 25, 1903.) 
10,276 SiLvENE. Electric block signal systems. 
11,439 O'Baren. Јосаодевсепё lamps. (Date applied for, May 25, 1903.) 
11,857 SrTEvENs. Switches. 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


BRITISH ALUMINIUM CO. (LTD.) — At an extraordinary meeting on 
Monday the resolutions passed at the meeting on the 9th ult. were con- 
firmed, on the motion of the chairman (Mr. J. D. Bonner). Subse- 
quently resolutions were passed authorising the funding of the arrears 
on the 7 per cent. preference shares, the borrowing of £300,000 on 
debentures, and the creation of £190,000 additional ordinary capital. 
In reply to questions Mr. Bonner said a business such as the company’s 
could not stand still and unless they greatly increased their output 
there was no possibility of dividends being continued for any consider- 
able time. About £40,000 had so far been spent on the Loch Leven 
water power scheme. 


BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)—The Jeputy 
chairman (Mr. W.I. Buchanan) presided at the meeting on Tuesday, 
and said that the formation of the company and the erection of the 
buildings and plant at Trafford Park had doubtless been expensive in 
every way, while the organisation brought together at the same time, 
upon the same basis, could not help entailing more than usual 
expense. It was equally to be borne in mind, however, that during a 
considerable portion of the past year a large number of their men were 
still engaged upon what could be properly called unproductive labour " 
—namely, the completion and finishing up of the works and grounds in 
readiness for the large influx of work which they were now fully prepared 
to handle. The character of some of the work undertaken more than a 
your ago had also been a factor in the results attained from the year's 
working, particularly the great turbines now being completed. The first 
of these were just beginning to do their work of furnishing power for the 
un lerground railways in London. That work was so entirely new in 
every way, and involved such great risks in construction and operation 
that every precaution that prudence could suggest was demanded of the 
staff at the works. The development charges thus incurred were of neces- 
sity large, covering all the unforeseen expenses incident to such intricate 
and large engineering and manufacturing problems. Не had been asked 
whether if their sale prices were not too low, and, if so, what effect com- 
petition had had upon them, and what steps it was proposed to take to 
sccure better prices for the product of their works. This was in reality the 
kernel of their business, and the most important matter that could engage 
the attention of a manufacturing company, since every economy that could 
be made in expenses could be quickly swallowed up by a drop in selling 
prices. The depressed condition of trade in this country which applied to 
British electrical manufacturing trade with more force than to any other 
was responsible for electrical materials being sold at lower prices than 
should be the case. But there was another competitive element, far- 
reaching in its results, that had of late entered into the matter of prices— 
namely, the competition met with here from manufacturing concerns 
outside Great Britain. It was not, he thought, so much the amount of 
business contracted in Great Britain by German and other Continental 
electrical manufacturing concerns (very large as that was), but rather the 
influence which the presence of that competition in all important tenders 
exerted upon prices quoted by British manufacturers, since the logical 
sequence to be drawn from such a condition was that it became necessary 
for the sales department of a British company to try in advance to dis- 
count that unknown outside price, with the net result that much lower 
prices were made by British companies under such circumstances than 
would be the case were the competition they had to meet limited to 
British competition alone. It was difficult to see how British manu- 
facturing concerns could adjust their business to meet that wider com- 
petition, and at the same time satisfactorily uphold even fairly remunera- 
tive prices for their products, since they were not able even to take 
any reprisals, because of the equal fact that the State policy of 
their competitors’ countries protected the latter from similar attacks. 
It was to the building of such large electrical undertakings as the Clyde 
Valley Electric Power Co. that electrical manufacturing concerns such as 
theirs must in considerable measure depend for their success, and he 
might say that an indication of the extent of interest now being shown 
in Great Britain in electrical power distribution schemes might be gleaned 
from the considerable number of bills that will com» before the next 
session of Parliament. Special care had been exercised and thought 
given to the conservation and upkeep of their buildings at Trafford 
Park, and he believed they were to-day as valuable as they were 
а year ago. With regard to the large machine tools and general 
plant equipment, those had been maintained at a high degree of 
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efficiency. During the year £25,190 had been charged to general 
expenses in connection with their maintenance, and with improve- 
ments made upon them, which had tended to greatly increase their 
efficiency, and thus reduce the cost of the product turned out. That 
taken in connection with the fact that many new tools were added during 
the year, coupled with the proportionately limited amount of work put 
through the factory, compared to its capacity, which relieved some of 
the larger tools from much service during the year, appeared to the 
directors to warrant the view that the £10,500 charged to depreciation 
thereon was a fair adjustment. In the matter of patterns and dies and 
small tools, he might say that, quite outside the £19,033 charged against 
their upkeep and maintenance during the year, the board, at the middle 
of the fiscal year under review, adopted the policy of charging all dies, 
patterns, small tools, drawings and blue prints direct to factory expenses, 
alone or to a particular contract. The sum charged to factory expenses 
for those things during the six months referred to amounted to £20,346. 
Realising that the moment was not in sight when the capacity of their 
works, and of the organisation that had been perfected in connection 
with them, could be advantageously used, the board, with the hearty 
encouragement of all the officers, immediately set about reducing general 
expenses and the cost of manufacturing. Much had been accomplished 
in that direction. Аз to the future, it seemed fair to assume that if the 
development in electric traction in Great Britain kept pace with the out- 
look now existing in the same direction in the United States there should 
be, with the gains that seemed likely to take place in the demand for 
electrical apparatus in the British colonies, suflicient work in the near 
future for all the electrical manufacturing concerns in Great Britain. 
Their plant and organisation at Trafford Park were equipped to that end, 
while the experience of their workmen had brought about a lower cost 
for their finished products; so that they were to-day much better fitted to 
profitably tender for and produce electrical equipment than they had been 
at any previous time. 

GENEVA TRAMWAYS CO. (LTD.)—The chairman (the Hon. A. G. Brand) 
in reviewing the results of the working for 1903, at the meeting last week 
said these results showed a large improvement in receipts and a large 
decrease in expenses, giving fair promise of a substantial distributable 
profit at the end of the year. For the nine months ended Sept. 30 the 
profit was 354,560fr., compared with 159,494fr. in the corresponding 
period of 1903. 

CRYSTAL PALACE CO.—At the half-yearly meeting last week the 
chairman (Mr. E. Szhenk) said that Croydon Corporation had decided to 
apply to Parliament for powers to construct a tramway connecting their 
system by a new line within 250yds. of the main high-level entrance 
to the Palace, and their negotiations with London County Council as to 
an extension to their entrance had resulted in the Council deciding to 
apply to Parliament for powers to make the connection. That left open 
the even more important question of an extension by London County 
Council of its South London system to the Palace from the London side, 
but there was every reason to believe that that was seriously intended as 


soon as their financial obligations permitted, and with the highly profit- 


able results of the Croydon extension, which might be regarded as 
assured, there could be no doubt but that the London extensions would 
shortly follow. The Croydon and Beckenham extension to the Penge 
entrance, which was already authorised, was, he was assured by the 
managing director of the British Electric Traction Co., to be commenced 
this winter and to be in operation by next May. The opening of those 
important districts was certain to be followed by extensions in the south- 
east district, until they should ultimately get that large network of feeders 
which he had always held out as their only hope of a substantial increase 
in revenue for the Palace. 


POWER GAS CORPN. (LTD.)—The chairman (Sir Henry Fowler, M.P.), 
in moving the adoption of the report at the meeting on Wednesday, 
stated that the progress and profits made during the past year had been 
adversely affected by the depression in the engineering trades. He reada 
long report, prepared by the managing director (Mr. Schweich), on the 
position of the company. Mr. Schweich said that, after the depression 
of trade, the most important question was the degree of perfection now 
attained in the construction of large gas engines. On the Continent, 
especially in Germany, the builders of large gas engines had been far 
better supported by manufacturers than they found to be the case in this 
country, and no doubt, by reason of their wider range of experience, Con- 
tinental gas engine builders had succeeded more rapidly in producing 
reliable gas engines of large sizes than had been the case hitherto in this 
country. It was, however, satisfactory to note that some of the most im- 
portant engine builders in this country had now completed arrangements 
for securing the advantage of the Continental experience, and were now 
manufacturing large gas engines of some of the best of the foreign types— 
for instance, the Oechelhaueser, Körting and Cockerill engines. Eles- 
tricity could be produced cheaper by Mond gas-driven generators than in 
any other way; but enzineers of electricity stations in this country had 
not yet made up their minds as to the feasibility of running large gas 
engines in parallel in generating alternating current, although many such 
installations could be seen running in parallel abroad, particularly in 
Germany. They hoped that the North-Western Electricity and Power- 
Gas Co. would soon place itself on a working basie, and proceed with the 
erection of their first generating station, which was to be driven by 
power-gas and large gas engines, and would thereby furnieh an object 
lesson, the importance of which to the development of their business 
could not be over-estimated. The range of industries employing their 
patent processes was being gradually extended, and perhaps the most 
important new ground broken was in the direction of electric tramway 
work. Their work at the South Staffordshire Mond Gas Co.’s first station 
was now practically finished, and no doubt they would proceed to dis- 
tribute gas as soon as the laying of mains would permit, 
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NEW COMPANIES, LIENS REGISTERED, &c. 


NEW OOMPANIES. 


BRYNAMMAN & DISTRICT ELECTRIC SUPPLY CO. (LTD.) (82,705).— 
Reg. Nov. 29, capital £2,000 in £1 shares, to carry on the business of 
suppliers of electricity, electrical and mechanical engineers, manufacturers 
of and dealers in electric, telegraphic, telephonic and other apparatus, &c. 
Reg. office, Brynamman, Carmarthenshire. 


GOSPORT & ALVERSTOKE ELECTRIO LIGHTING CO. (LTD.) (82,693).— 
Reg. Nov. 28, capital £5,000 in £10 shares, to supply electrical energy 
for lighting towns, streets, markets, theatres, and other public or 
private places, and to carry on the business of electricians, manufacturers 
of and dealers in all apparatus used in connection with the generation, 
distribution, supply and employment of electricity, &c. 


SUPPLIES LIMITED. (82.737).— Reg. Dec. 1, capital £5,000 in £1 shares, 
to carry on the business of electriciane, mechanical engineers, producers 
and suppliers of electricity, &c. The subscribers аге :—J. Atherton, 
manufacturer, J. B. Atherton, manufacturer, S. A. Atherton, H. A. 
Atherton, C. E. Ruckley, D. L. Chalmers, D. Hogg. Reg. office, 12, St. 
John’s-lane, Liverpool. 


MORTGAGES AND CHARGES. 


INDUSTRIAL STORAGE BATTERY SYND. (LTD.)—Issue on Nov. 14 of 
debenture for £1,000, part of series created Sept. 6, 1904, to secure 
£3,000, charged op company’s undertaking and property, present and 
future, including uncalled capital, subject to prior charge for £3,000. 
No trustees. No previous issue of same series. 


MILFORD ON SEA ELECTRIC SUPPLY co. (LTD.)—Issue on Nov. 12 of 
£850 debentures, part of series created Sept. 3, 1904, to secure £2,000, 
charged on company’s whole property, present and fature. No trustees. 
No previous issue of same series. . 


MUIRHEAD & CO. (LTD.)—Issue on Nov. 16 of £16,000 debentures, 
part of series created same date to secure £20,000. Property charged, 
company’s undertaking and property, present and future, including 
uncalled capital. Holders, Dr. A. Muirhead and F. L. Muirhead, M.A. 


PERTH ELECTRIC TRAMWAYS (LTD.) Issue on Nov. 24 of £500 deben- 
tures, part of series created Dec. 22, 1903, to secure £50,000, charged on 
benefit of certain agreements, deposit, provisional order and Acts of 
Parliament, tramways, tramway undertaking, plant and machinery, &c., 
in Perth, W. Australia. Trustees, Lord Arthur Butler and J, 8. Austen. 
Previously issued of same series, £35,500. 


UNITED ELECTRIO LIGHT & POWER SUPPLY CO. (LTD.)—Issue on 
Nov. 22 of £450 first mortgage debentures, part of series created March 17, 
1903, to secure £3,000, charged on the company's undertaking and pro- 
perty, present and future, including uncalled capital and buildings, 
machinery and other property at Guimaraes, Portugal. No trustees. 
Previously issued of same series, £2,375. 


CITY NOTES. 


— — 


MEMORANDA (Dec. 8).— Bank rate 3 per cent. (since April 21, 1904). 
Price of silver 273d. per oz. Consols 8714—8711 for money, 8745—88 
for account; 24 per cent. annuities 874—853. Consols Pay Day, Jan. 5. 
Stocks and Shares Continuation Days, Dec. 13 and 28; Ticket Days, 
Dec. 14 and 29; Pay Days, Dec. 15 and 30; Mining Share Carry-over 
Days, Dec. 12 and 27. 


ELECTRIC & GENERAL INVESTMENT co. (LTD.) — The directors have 
declared an interim dividend on the 6 per cent. preference shares for the 
six months ended 31st inst., and an interim dividend at the rate of 
10 per cent. per annum on the capital paid up on the ordinary shares. 


GENERAL ELECTRIC CO. (LTD.) The transfer books of the 5 per cent. 
preference shares will be closed from 19th to 31st inst. inclusive, 


ISLE OF THANET ELECTRIC TRAMWAYS & LIGHTING CO.—The 
receipts for the year ended Sept. 80 were £37,620, and the net profit 
£13,493. In order to pay interest, preference dividend, &c., an additional 
£2,454 was required, andis been taken from the unappropriated balance, 
which now stands at £1,558. Owing to objections raised by the Board 
of Trade to the double truck cars it became necessary to alter them, and 
to mount them on single trucks at a cost of £1,833, and the balance of 
the special account for improvement and reconstruction of cars (£1,800) 
will be written off revenue in six annual instalments. | 


RAND CENTRAL ELECTRICO WORKS (LTD.)— The result of working for 
November was 795,000 units generated, yielding a gross revenue of £7,450, 
against 659,855 units and £5,877 for the corresponding period of last year. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed Dec. 14 а special settling day in £60,000 44 per cent. debenture 
stock of the Telephone Co. of Egypt (Ltd.), and have ordered same to be 
quoted in the official list. The committee have been asked to allow a 
further issue of £85,100 5 per cent. redeemable first mortgage debenture 
stock of the Auckland Electric Tramways Co. (Ltd.) to be quoted. 


UNITED WIRE WORKS (LTD).—In the report for year ended Sept. 30 
the directors recommend a dividend of 24 per cent., leaving £2,041 to be 
errried forward to meet dividend accrued on preference shares to Sept. 80 
(£1, 228), and a free balance of £812. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Week Ine. AGGREGATE. 
ended (в) Ко. val Amount Ine, or 
weeks. "^ | Des. (a) 
2 2 i 42 EN 
Aberdeen Corporation ......| Dec. 8 | 1,009 | +  82| 97 | 83058 + 5,771 
1». Oo *999909909099009000009090009000* nor p m 4 eee 6 5 8,468 seo 
Corporation... 999 «90 999 095 ec. \ 1v,12 L + 494 
Barns!) 69099000909000099000990 eee Nov. 25 150 т, 16 47 | 7,907 | - 549 
Barrow ......... maet » 2 180 è 49 8,333 a 
Bath Electric Trams, Ltd. | „ 80| 40| ... 43 | 80,071 ө 
Bexley District Council...... ase ae sss А - ie 
Birkenhead 6900006090090 eseceseos: Dec. 4 958 + 26 eee eee [ITI 
Birmingham „ 8 387 "S 85 | 11,181 is 
риш наа Tramways Оо n 3 65,411 + 5231 23 | 119,241 {+ 5,559 
Blackpool tion % [T] 1 258 = 8 85 | 12, 5 3 + 5,903 
Blackpool and Fleet wood... „ 8 182 | - 1| 2&2 ' 90,086 |t 890 
Blackp'l, St. Anne » | 191 - 19 44 603 |- 133 
ton Corporation P. 4 1.719 + 151 896 | 68.669 i+ 522 
th tion.. Nov. 80 706 | - 28 | 185 89,758 |t — 2,0419 
Bradford Corporation . . .. Dec. 3 8:07 | + 298| B4 ! 162147 |+ 26,488 
Brighton Corporation ... » 4 720 | + 91 | 85 87.218 |r 3,232 
bane Tram РИТИ Oct. 19 9,407 | + 181 | 16 87,900 |t 582 
Bristol Trams & Carriage... Dec. 2| 4,175 | — 99 | 17 144,585 |t 1,845 
Buenos & Belgrano. . Nov. 6 86 | + 8 8 9.817 + 285 
Burnley tion.... .. Deco. 8 933 + 19 9 9,181 | t 1905 
Burton Corporation. . „ 4 274 | + 6 |435 12.427 eae 
Oaloutta Tramways Oo......., „% 8 |R89,949 4 8,523 28 /28.6,620 | + 387.902 
тс ee] , P oun ab | iR lo ids 
200% · [1] » ,818 5 1, 53 
Oarlisle Tram „| „ 3 164) + 7| 48 | 9,504 n іё 
Oentral London ^| œ 8 06957, — 151 22 | 189,084 |- 9:9 
& Dist. Lt. Вуз... „, 1 434|- 45 48 | 28,05 |+ 2.120 
Оу & South London „ » 4 2,897 - 290 23 59.026 |- 8,160 
Colchester Corporation. „ 1 181 s 18 4,895 zr. 
Cork Eleotrio Trams Oo. „ 1 834 | + 97| 43 22,512 ,- 2,612 
Darwen Corporation ......... ss Bis T 888 «5а š 
Derby Corporation ......... as gee - "T i 5 
Devonport & Dist. Trams...| Nov. 25 403 | - 27, 47 25,102 к 3.258 
Dover 20999090009 cee Dec. 8 163 == 18 96 8,289 - 185 
Dublin & Lucan Hailway » 2 t8 | - 2| 22 2,824 |- 82 
thern ‘ » 2 762 + 11222 118.802 2716 
Dublin United...... 0002000 006 006. t 3 8,598 + 185 Í г z ! 
Dudiey—8tourbridge........| Nov 23 717 | - 46 47 40,978 + 1,857 
Dundee canon "i nos 90 ue T m E аст ae 
Bast Ham eoeccen [IITII ^ i 5846 t 1, 5 
Gateshead & Dist. Trams... Nov. 25 8.9 | — 7 47 44808 |+ 1,806 
a ANON Corporation......... Dec. 8 | 18,612 | + 499 f47 383,713 + 2U,27/ 
e cacucee aces fe ki a E ass © MEN 
Gravesend —Northfleet...... Nov. 25 178 | - 85' 47 11,900 4: 
Gt. Northern & City Bly....| Dec. 8 | 1,367 - ! 43 $5,139 j - ? 
„Згеспоск & Рогі Glasgow..| Nov. $5 510 | t 7 47 27,279 | 1,874 
Halifax Corporation ...... „ 30 2,187 | + 29 85 53,034 н 5,990 
Hartpool Tramways .. » 26 3980 | — 9 47 18,568 * 1.0.0 
e %%% % ө ITI wet ээ» | 5 eee es. 
Hul ration 9000008 [ITI Deo. 3 2 1 | 85 | д 
Ilford District Connell „|... кзз eee | Vou Aes gear 
eston Чоа......... Nov. 80 81) - 87 9 1.077 141 
Ipswich Corporation. . ... Dec. 8 998 + 100 86 5650 ; 
Isle of Thanet Оо.............| „ 8 933 | + 13 9 8,074 ;- 184 
Keighley Corporation ...... - сЕ „ | - i e. -> 
Kidderminster & District... Nov. 25 90 | - 6 41 6078 + 18 
Kirkoaldy Corporation ......| „ 80 sol- 5 48 | 10920 | 
kshire Oo....... 1 670 | + 46 45 31.359 | + 19,106 
Leeds Ooryoration.........| „ 3 6,10 | + 345 85 20.9.6 + 12403 
Leicester Corporation... „ 8 2,603 ees | 20 42,628 | T 
Liverpool Oorporation ...... Nov. 26 9,278 | - 909 48 497,179 + 18,722 
Liverpool Overhead Biy, ..| Dec. 4 | 14:9 | - 75. t8 | 80,186 |- 1.974 
„Tondon County Council .. Nov. 96 | 11,177 | + 208 ' 534 | 410,811 f 91,200 
440 We8t50f5........... eee cernens Dec, 8 127 + B uu - : 
Maidstone Corporation uo | 80 T. 9) 8,094 . 
ester Corporation. „ 8 | 11,0001 | 529 55 43.8.5 |+ 18,781 
Mersey Railway ....... — „ 31,659 + 188 7? 52,531 |t 5,541 
Merthyr ............... . Nov. 25 150 | - 10| 47 v. 488 |t 55 
Metropolitan Elec. Trams | Dec. 3 1,559 | + 582 2 11,184 |+ 11,508 
Middleton. — Nov. 25 941 | + 8 41 15,885 | t 847 
Nelson Corporation ......... . 9 lu|-cr 10! 36 4,804 - 1.270 
Newoastle-on-Tyne „ 3| 442 + 101. 22 | 81156 (+ 8971 
Newport (Mon.) "T is av | an s | — 
Oldham, Ashton & Hyde . Nov. 23 471 —- 81, 47 25,661 '- 1,059 
Oldham Corporation. .. » 20| анз 308 [55 | 42,769 „ 89 
» 17 1,279 + 145 
Perth (W. A.) Elec. Trams. Des. 2 1,559 | + 107 48 64467 it 6,814 
Peterborough ................-. Nov. 25 93 | - 19 47 7,095 |- 2.8 
Poole and Distriot....... esee „ 25 gll | - 15 47 11.431 |+ 41 
Portsmouth Corporation. Dec. 8 1,2273 | + 71 ! 535 71.672 |t 5,668 
Potteries ........................ Nov. 25 | 1,675 | + 100. 47 £0,973 i+ 6,945 
Oorporation өзөн Dec. 1 512 + 21 i P i 
Rochdale Corporation ...... 55 ер 7 КЕ ie 
Rothesay ................. ОРЕВ Nov. 25 82  - 4| 47 6822 |- b 
Balford Uorporasiun . . .. . Dec. b | 8,773 + 85 | 145,900 |+ 7,869 
Bheerness ..................... Nov. 28 61; + 4| 47 8,038 |- 477 
Sheffield Corporation e| Dec. 4 | 4,887: +  830| $96 169,049 |+ 8,405 
Southampton Oorp'stioa.. » 1 738 — 74 | u$ B10 |- 2.871 
Southend Corporation ...... Nov. 80 193 + 111 35 13,553 i+ 1,861 
Southport Tramways een ees » 2 310 — 87| 47 15,845 |r 462 
B. Statfurdshire Trams. „ 25 610 — 408 47 | 56197 |- 7,828 
Stockport Corporation Dec. 2 su + 14 35 20,478 |+ 7,531 
Sunderland Corporation ...! , 4 1,083 + 36 85 45,629 |+ 978 
Swansea Trams РОР uv. 25 447. - 8 4I 26,556 |t 972 
Taonton Trams » 29 839 8 47 2,575 - 298 
Tynemouth and District » 25 161 — 89 17 18.902 — 927 
T Trams Co. ...... pej „ 80 S00 + 59 45 18,685 {+ 8,123 
allasey District Council.| Dec. 8 614 + 45 3835 27.116 1,725 
а]вап............................ » 8 433 € 46 22,127 ө 
Warrington Corporation... 1 270 5 35 11.322 |+ 864 
Wente Ham Corpo ration М” 2 99 | | 40 | 87,727 T 
— -Mare ......... „у. 23 - 2 4 1 
Wigan Corporation *»9025999* ose ee ese | 12 . E ee i 
Wolverhampton District...) „ 25 | 846 - 20, 47 | 18400 |- ва 
Worcester. . . . . . . » 25 | 941 + 139 42 | 18,871 7+ 6,661 
ҮМ гехһаш........................ „ 35, 77 — 84 47 5.152 931 
Yorkshire Woollen Distrioi „ 25 | 432 - 655, 47 | 27,526 |t 8,500 
(a) These comparisons are with the corresponding period last year. 
è Partly electrical. t Minus 8 days t Minus 2 days. $Plusgdays. I Plus8 days. 
** Fortnight 
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IE cemere нге [Н моз юш ы TTT 
= i Price Ё 1. BUSINESS, 
: E NAME. Wed., 55 — WEEE TO s NAME. Wed, | oe Want 
0 рес. 7. 4 рес. 7. : DEC. 7. 
High-| Low 
А ELEGTRIC RAILWAYS, TRAMWAYS,&0 8 в. d. * pd | ELECTRIGITY SUPPLY. & s. d. est. | ost, 
Anglo-Argentine Ordinary Shares. 171—7 4 0 O April, Oot 77.) 75% ..| .. | Blackheath & Greenwich Dist. El. Lt- 
2,6 Do. vp Pref. esee „ 6 6 „ „ 006 „0 k- 4 9 0 ae di 53 ® See Beuth Metropolitan Elec. Lt. & 
87 Do. Permanent 6% Deb. Stock .........| 148 —146 4 2 9 = 1405 Power Co. below ............ x » PM |+ 
6% | Auckland Elec. Trams 5% Deb. (red.) | 106 —107 | 4 15 8 - ua : 10 16/0 Bournemouth & Poole Elec. Sup. Ord.| 12 —18 | 6 8 1 m ij 
6% parcere Tramwa Ord.. %%% %. 104—11 2 14 6 ео 10 10{ 10| 4 Do. per Cent. Cum. Pref 2692009909014 94—10 4 10 0 ec ee 
5 0 Do. 5 Cum. © 590.006 0010000000 00. 000 9 —10 b 0 0 ео ee 10 4 Do. 6% Cum. Seoond Pref. „eee eee 11 —12 Б 0 0 ee ee 
Do. 477 Deb. Stock (red.) . . ... 91 —06 | 4 14 0 РЕ e| e 8t. ax Do. рег Cent. Deb. моон иес) 104 —106 | 4 5 9 52 
5 ро. 5 рег Cent. Debs..... ec s | 98 —101 4 10 6 T "ape b 4 Bromley (Kent) El. Lt. & Power Shares 5—53 [8 9 7 vs А 
ее Bath Elec. Trams Pref. Ord.. «00990000999 14 ee ee ae ee Bt. 4 Do. Do. lstDebs 101 —]04 4 7 0 oe 
* | Do. 5% Cum. Pref. .............. . 2. —ly, T 2 iu tes 5 4 Brompton & Kensington Elec.Sup.Ord.| 104—11 | 41011 2б 103 
-- | Brisbane Electric Trams. Invest. Ord. 19— we s "m РА 5 8/6 | Do. 7 рег Cent. Pref. . 1 103 | 8 5 1 | Mar, Sept | 
6 | Do. 5 per Cent. Cum. Frei. 617 8 = Р es 5 8/0 | Calcutta Electric Supply Ord. ........ 73-8 47 6 x The) 717 
Do. 4% per Cent. Deb. Prov. Сегіз. .. 96 —100 | 411 9 - .. | -. st. 4% Central Elec. Sup.Co.42/Guar.Db.8Stock| 104 —107 | 8 14 9 vx ый d s 
8 Bristol ос сата and Carriage Ord. .. 19 —20 4 0 0 | Feb,Aug | ..| .. 5 Charing Cross & Strand Electric Sup... 2-5 411 6| Feb, A " 
4 гате Gen. Prel. ташу paid) 0000006000 10 —10} 8 16 2 eo өө Б 2/8 Do. per Cent. Pref.. 5 60% % % зое ове %%% 6 —5{ 8 18 8 Feb, Aug b £t 
4 Do. 4 Cent. Debs. ..............•...... 107 —109 | 8 18 4 | Feb, Aug T ~ |1186. 47 Do. 4% Deb. Stock (red.). eee. 108 —105 | 8 17 8 ва ч 
Bt. 6 British Columbia Elec. Riwy. Det. Ord. 100 —108 | 5 16 6 as 2 Se 6| 278 | Do. City Undoraking s Z Öm. Pret. 4—5 410 0 as 4| 4 
5 t Do. Pref. Ord. Stock 00060 e* 0909090000005 102 —106 4 15 8 as ee ев Б Do. %% „% „%„.0.4G72 4 —6 ee ee 4 1 oes 
b Do. 57 Cum. Perp. Pref. ..........| 101—1 4 18 0 Ae 10$ Sa 6 5 Eisele 8 Supply аут - —63 |4 6 2|March ..| бү - 
4 Do. ef per Cent. at Mort. Peces Su m 469 m sed. a St. x Do. per Cent. Deb. Stoo TUE 1% —11|4 1 9 Deo T 
Do. Vancouver Power Debs.......... 98 —101 | 4 11 0 i his 10| 5 City of London Kianto Uig 103—11 | 4 10 11 Feb, Aug | 100, .. 
6/ British Electrio Traction Ord.............| 82—10} | 6 17 8 M 913| 9j 10! 6/0 Do. 6 per Cent. Cum. Pref. ............| 184—14 |4 6 9 | Jan, July | 18 - 
9/0 | Do. аре: Се Cum. Pref. ............ 1(3—11 | 5 9 1 Feb, Aug | 11 | 101: st. Ed Do. 5 per Cent. Deb. Stock (red.)..... | 128 —127 4 0 0 In, Deo. .. 
| 60 | Do. 6 per Cent. Perpetual Debs ...... 117 —119 | 4 4 3 e {119 [118 St. 42 Do. 4 2nd Deb. Stock (red) 654. ..|104 —K6|4 5 9 „ XN 
115 | Do. 4755 per Cent. 2nd Deb. Stock.. 95 —97 | 41219 » 9€4 | 963 || 10 90 County o: London Elec. Барр Ote 93-93 4 2 1 г 11 9 
1/6 Беовоз Ayres and Belgrano Urd t1-3] | 516 8 is 3$ 31210 Do. 6 per Cent. Cum. Prei... . . 12 —123 | 416 0 | Mar, Sept 124 | 12 
8/0 | Do. r Cent. A Cum. Pret... «| 52—51 | 5 2 8 Ей 513] Ы st. 40% Do. 43% Deb. Stock (all paid) (red.) 107 —nu|4 8 8 ka 1084 | .. 
8/0 | Do. 2K. . Mu x""-—-—— 651-5 | 511 6 2 b .. St. 447 | Do. Second Deb. Stock Prov. Certs..| 101 —103 4 7 5 — [108 
5% | Do. 6 per Cent. Debs. ......... .. 106 —108 | 412 8 ж | st.] 5% | Elec. Ltg. & Trac. Co. uf Ач 5% Debs. 88—03 |b 7 6 92 " 
| 6% | Do. 57 2nd Deb. Stock Prov. 108 —106 | 4 15 9 dE 105 ss b| 2.0 Folkestone Electricity Supply "Он; 655—6 411 9 T 
| 6% | Buenos Ayres Elec. Trams (1901) Ltd. St. 43% Do. 43 Ist Deb. Stock (red.) . . . .. . . 102 —105 4 7 0 e veli: ж 
off. ME Stk 96 —99 |5 2 6 - E T 10| .. | Havana Electricity Co. 8 5 103 КЕ NS vo | ~ 
3/0 ауз. ке evss| 74-84 | 8 13 11 УЗ 8 | 5411 6 36 | Hove Electric Lighting Ord....... esse TT7b-8 5 6 8 s кє: |! ee 
AW d D о. diz int сте Deb Btook ook (red.) . RN ..|167 —100 | 4 8 6 — 11084 к St. 44% | Lot W. Elec Lt.&Power4 42 Bt (red.) 100 — 102 4 8 9 ..  |10 
——.—ꝓm̃ . 176 —17 | 6 8 0 es 111 l| .. | Kalgoorlie Elec. Power& шр. "—1} m = i 
4x nern London ae gs k | 91 —35 | 4 6 0 June, Deo | 9z ee 5| 5/0 | Kensingtn & Knghtsbdge ......| 124-124) 4 811 S 121 
| 4% | Do. {ресе ta r tock . . 101 —108 | 3 171799 1034 101 5 6 Do. 6 per Cent. 1st Ртеї...................| 61—7 4 59j|Jan,July| -. 
4% | Do. Deferred Btock .......... . . . . 6e. 84 —80 | 4 13 6 £a 84 St | 4 Kensingin. & Kngtbg. Co. &NottingHill 
4% | Do. 4 per Cent. Beba. i 108 —110 | 818 4 m id Co. (Joint Station) 47 Deb. Ste куйа 102 —104 | 8 17 8 РА T 
2/6 | City of B ham Trams.5% Om. Prt.) 4j-tà 4 17 6 IM 8| .. | London Electric Supply Ord. КОШКА 2—2 ы 2: » 
4% Do. 4 per Cent. 1st Mort. Debs. ...... 98 —101,319 3 n T M Б! 8/0 | Do. 6 per Cent. Prof. .................,.. 51— 5 2 1 13 
a City and South London Rly. Con. Ord.| 46 —47 | 415 8 рер, Aug 47 | 46] [st. 4% Do. 4 рег Cent. Ist Mort. Deb... sees 97 —Sv | 4 2 0 Mr,Jn,8,D 984 
5% Do. r Cent. Perp. Pref. VAD ..| 122 —125 | 4 0 3| Feb, Aug | -- " 10| 9/0 e e leg -le! | 5 7 0 April, Oct | 169 16 

652 Do. (1596 АР T coves] 117 —190| 4 8 6 52 ve 6 Б| 2/3 Do. per Cent. Cum. Pref....... Бү,—Ёү» 4 0 10 Jan. July | 5 t? 

, 5 Do. (1901). B 116 —118 4 5 6 Be пе | .. st. 4471 Do. ‘ per Cent. Deb. Stock lst Mort. 11% —117 | 8 18 0 In, Deo. -- 

| 4 Do. 4 per Cent. Perpetual Debs ... 104 —107 | 3 14 9 | May, Мот) .. is | 8%. % | Do. er Cent. Mrt. Db. Stock (red.)| 97 —99 |810 6 ра 97 

. 60 Colombo Trams Ltg. 5 1st Mt. Db. rd.) 101 —104 | 4 16 8 js 1034 |1014 ||100' 417 | MidlandElec.Corp.for P. D. ist Mort. Db. 98 —$6 |418 9 M 9b | ~ 
6 зыга. United Trams. (1896) Ltd., í 13—14 | 4 5 8 » xe qi us 10| 60 | Notting Hill Electric Отӣ...................] 144-15 | 4 0 0 March. 

6/0 | Do. r Cent. pet V 15 —16 3 15 0 ue -- |... ![[100| 47 Do. 4 per Cent. 1st Mt. Debs. UR 101 —103 3 18 2 Vx T 
3:0$ | Gt, Nort ern & City Rl T Pri. Ord. (45)  564—6 T = 5112 5 276 Oxford Electric Ord. . ...... ...... 66-68 | 6 2 9 March. 6i 
4/0 | Gt. Northern, Piccadilly & ones St. 4% | Do. 4% Deb. Stock . . . . . . . . 99 —101 4 О 0 M . 
Ord., Speyer Bros. 5 S] 84-93 sx "А T Vs 1 .. | Rand кесш ——— — AO 1—14 3 . 
10 { Imperial Кешу —À ÀÓ ly —:0 1 0 O | Mar,Bept| -- 1000 447 |* Royal Elec., Montreal 4 4) Y lat Mt. Deb 100 —102 4 8 9 | April, Oct! -- 
6% |t Do. 6 per Cent. Pref. ........... ...... 1434—15} | 8 18 4 Mar, Верь! -- ae 5| 5.0 | Bt. ames’ & Pall Mall Elec. Ord....... 14 —144 | 5 0 O | Feb, Aug 
t Do. ү per Cent. Debs. LLIEIIILAJ 110 —112 4 0 0 Jan, July ee ee 5 8/€ Do. 7 per Cent. Pref. ITI ІТТ 4—9 8 17 9 Feb, Aug PS 
2/6 | isle of Thanet Elec. Trams & Lt. 57 Pi. 81—41 5 17 8 е .. Ist.] 837% Do. 85 per Cent. Deb. Stock (red.) 99 — 101 | 3 10 0 we + 
4 Do. 4 per Cent. Deb. Stock ........... 90 —98 |4 7 8 25 A En" Б| 4/0 | Smithfield Markets Electric Sup. Ord... 23-83 6 8 1 NI 3. 
1 Liverpool Overhead Railway Ord ..... 311311 8 13 0 Feb, Aug 5% . St.] 4% Do. 4 рег Cent. Deb. Stock ........... . 88 —87 | 412 6 s T 
Do р Cent. Pref....... . . . 6 e. 10 —104 | 4 15 8 Feb, Aug zs s 5| 8/0 | South London Electric Supply Ord... 44-48 |3 8 8 m 477 Sy 
4 Do. er Cent. Deb. ..................... 99 —101 | 8 19 3 Jan, July vs z 1} .. | South Metrop'n Elec. Lt. & Power Ord. —1 as с s 
5, London s United Trams. 67, 176—104 | 4 12 0 ты 10$ | 10}: 1| 0/8% ро; 7% Cum. Pref. ....................... 15—1,5,|416 9 с 18 
| 4X Do. 47 1st Mort. Deb. ook. — ———— — D 163 —106 | 8 17 4 EN 1043 104 st. 437 18+ Db. Stk. Prv. соо) 107 —110 |4 8 8 КЕ 
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THE report of the serious breakdown at Bradford last week 
which we publish on another page will awaken in all electrical 
engineers a feeling of regret and of sympathy with the Elec- 
tricity Committee of the Bradford Corporation and their elec- 
trical engineering staff. Their energy and resource has been 
taxed to the utmost during the past week, and they have 
worked unsparingly to restore the electric lighting of the city, 
which was completely interrupted by a breakdown of the cable 
network. Yet it is necessary that there should be a complete 
and searching inquiry into all the circumstances of the case, 
and that it should be ascertained with whom the responsi- 
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that the failure is attributable to a gradual deterioration of the 
cables in the Bradford streets, and that no adequate steps had 
been taken to arrest its progress. The condition of the cable 


network must have been extremely bad to cause a disaster 


which necessitated the cessation of the whole supply for a 
day and night, and as this condition has been the result of a 
gradual deterioration it should have been detected and remedied 


one, two or even three years ago. 
— — 


WE have repeatedly urged the necessity of systematic tests 
of the networks used for electricity supply. The mere obser- 
vation of the out-of-balance leakage recorded on the ammeter 
between the middle wire and earth is not a sufficient check, — 
it would be as reasonable to pretend to measure the current 
flowing through the feeders by the current supplied by the 
balancing transformer. There is no difficulty in measuring 
the actual insulation resistance of the entire network of mains 
day by day without interrupting the supply, and if this is 
done the supply-station engineer cannot fail to detect a constant 


increase in the leakage from the system. 
— — 


Вот apart from any matters of testing and inspection, it is 
evident that serious fault may be found with the design of the 
network. The City Electrical Engineer had apparently drawn 
the attention of his Committee to this in a report that was to 
have been considered on the very day that the breakdown 
occurred, but there can be little doubt that the fault in design 
should have been rectified long ago. We can hardly credit 
that it escaped the attention of the present Chief Engineer's 
predecessors, for it must have existed five or six years ago, and 
that he himself has only discovered it after having been a 
year in office. Many of the joint-boxes are of an old pattern 
and are not properly bonded, although there is a large system 
of electric tramways in the town; the distributing network is 
all connected up without fuses; and short lengths of live 
armoured cable were discovered, whose very existence was 
unknown to those who are now in charge. Moreover, from 
the fact that no part of the network could be saved from total 
disconnection for a day, it would appear that no proper 
districting of the system can have been employed, and the 
entire absence of fuses has added to the many difficulties 
experienced in setting matters right. Such a large and dense 
network as at Bradford should preferably be divided up into a 


bility for the disaster rests. Here we have not a case of | number of main districts entirely independent from one another 


the sudden failure of a particular machine or piece of apparatus 
or the result of a pure and unavoidable accident ; it is evident 


and fed by independent feeders, the connection between them 
being only through the station 'bus bars. These districts 
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‘should be divided again into sub-districts inter-connected 
through fuses in the proper places, and each with its own 
feeder or feeders. If this is systematically carried out, a 
general disaster such as has occurred at Bradford should be 
impossible. 


IN a Paper on “ Means for electrifying the atmosphere on a 
large scale,” read before the Physical Society a year ago (The 
Electrician, Vol. LIL, p. 173), Sir OLIVER LODGE pointed out 
the difficulties attending the use, on a practical scale, of delicate 
electro-static machinery for producing extra high voltages 
for fog-dispelling purposes. In experiments conducted on the 
roof of the University College in Liverpool he had successfully 
dispelled fog from a space some 50 to 60 yds, in radius, 
using a Wimshurst machine, yet he felt reluctant to approach 
the Liverpool dock authorities for applying the method for 
clearing the river Mersey of fog because electro-static 
machinery was hardly more than laboratory apparatus. In 
the same lecture Sir О. LopGE described and demonstrated 
means for producing the high voltages required with more 
robust machinery. A detailed description of these means will 
be found in the abstract of Sir O. LopGE's patent specification 
No. 24,305 of 1903, which we publish elsewhere in this issue. 
The high-tension unidirectional current is produced by a com- 
bination of a battery or dynamo with a high-tension transformer 
and mercury rectifiers. If a continuous-current source is used, 
the current is given a pulsating character by a suitable 
mechanical or electrolytic interrupter. The rectifiers are so 
connected that both half-waves of the alternating current from 
the transformer are used. This method of connection is 
similar to that employed for a like purpose by those who have 
experimented with the aluminium electrolytic “valve.” 
Actual experiments on a more extensive scale are now 
wanted. We should like to know the cost of a given 
installation and the power required to drive it. It is 
conceivable that the power required may be considerable. 
The particles of matter suspended in the atmosphere have 
to be drawn together in clusters of particles, which have 
sufficient density to fall to the ground. Thus, in dis- 
pelling fog by electrical means, a certain weight of particles 
has to be moved through space, and by a very inefficient 
method probably. There is little doubt, however, that the dis- 
sipation of a London fog would be worth the value of many 
thousands of kilowatt-hours to the City of London ; but it has 
still to be determined whether we have practical means at our 
disposal for utilising this power with efficiency for the pat ысшаг 
purpose, and that these means are not too costly. Sir OLIVER 


tion for a loan to enable them to build an electricity works 
in combination with their dust destructor which was practi- 
cally completed. It was shown at the Local Government 
Board inquiry that it would be more economical for the 
Council to take power “ in bulk” from the Midland Electric 
Corporation for Power Distribution than to generate it them- 
selves, and the inspector stopped the inquiry so that they might 
consider more carefully this company’s offer. The Council fol- 
lowed this advice, and have now sought sanction for a loan for a 
distributing network which would take power from the Midland 
Corporation. This sanction has now been refused on the 
ground that the Midland Corporation has no power to supply 
in Stourbridge. Contrary to other power companies, this 
company works under Provisional Orders and not under a 
special Act, and as recently decided in the case above referred 
to, a company has no power to supply outside the area covered 
by its Provisional Orders. As it is now purely a technical 
legal difficulty, the matter can easily be remedied by the Mid- 
land Corporation bringing in a late Bill before this Session of 
Parliament authorising it to supply power“ іп bulk" to the 
Stourbridge Urban District Council. 


In our Correspondence Columns will be found a letter from 
Mr. Justus Eck, in which he makes an appeal to the well-to- 
do and charitably-inclined to earmark some of their Christmas- 
gift moneys for a benevolent fund now in process of being 
organised for the electrical industry. We gladly give publicity 
to this appeal, but must admit that at first sight it would 
seem as if the electrical industry were in some danger of 
being burdened with an unnecessary multiplicity of such funds. 
To begin with, there is the Benevolent Fund of the Institution, 
and this, if properly supported and worked, should be able to 
deal with nine-tenths of the “deserving cases" to be found 
among electrical engineers. 


Вот electrical engineers, properly so called, constitute but 
a small fraction of the Grand Army which subsists, directly or 
indirectly, upon the electrical industry. There are mechanics 
and factory hands, engine drivers, stokers, dynamo tenders 
switchboard attendants, motormen and conductors, clerks 
What of these and the hard 
cases which are not unknown amongst them? Is not a 
benevolent fund on a broader basis than that of the Institu- 
tion Fund necessary for these? We are far from wishing to 


and miscellaneous labourers. 


| assert dogmatically that it is wholly unneeded, but we feel 


that there is a more excellent way, which would cover all cases 
except a few exceptionally hard ones, and these would, in our 


LopGE's line of research is promising, however, and we trust | opinion, be better dealt with by the private and personal 


that it will be continued and that the method will eventually 
be tried on a practical scale. 


— 

Тнк brief note which we published last week announcing 
that the Local Government Board has refused sanction to the 
Stourbridge Urban District Council for an electric lighting 
loan comes as a corollary to the recent decision of Mr. Justice 
FARWELL in the dispute between the Willesden Urban District 
Council and the Metropolitan Electric Supply Co. The 
Stourbridge Council have been rather badly treated at the 
hands of the Board. Last spring the Council sought sanc- 


charity of friends, relations and employers. 


For the old age of clerks and the like there exists at the 
present moment the British Electrical Superannuation Fund, to 
which we have often directed attention, which is on broadest 
possible lines, and to which every electrical firm without a 
fund of its own would do well to belong. Then, again, there 
is a fund for electric tramway employees called the British 
Electrical Friendly Society. This society is now some three 
years old and some 2,000 strong. It gives sick pay to 
men when ill, death grants to cover funeral expenses, and 
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on New Year’s Day there will be inaugurated a promising 
scheme of old-age pensions. But the most laudable feature 
of both these funds is this: The companies concerned do 
not guarantee the funds or support them in a spasmodic 
manner as deficits arise, either of which courses would be dis- 
tinctly demoralising. On the contrary, the companies regularly 
contribute every week or month a fixed sum proportionate 
to that contributed by the men, and this proportion, in 
the case of the pension scheme for tramway employees, 
increases as the individual employee’s years of service increase. 
Quite recently a little paper dealing with the British Electric 
Friendly Society’s affairs has been started, and it is intended 
to devote all profits arising from sales to the building up of a 
small fund to deal with hard cases among the society’s own 
members. 

WE cannot help thinking that it is on these lines salvation 
must come. Charitable donations, falling, as it were, out of 
the clouds have a most marked tendency to sap the springs of 
effort. The community in the long run must rely upon the 
energy, integrity and self-help of its members. Therefore let 
employers encourage the growth of these valuable social assets 
by every means in their power. 


— — 


TRANSFORMERS for very high potentials dangerous toys 
to-day but maybe commercial realities to-morrow—were built 
and experimented with by Prof. H. B. Smith and some of his 
students at the Worcester Polytechnic Institute, and their 
achievements are briefly recorded on another page of this 
issue. Most interest, from a designer's point of view, attaches 
to the construction of the secondary winding. It certainly 
speaks well for the general design that the Professor and his 
students were able to construct the secondary of this success- 
ful 500,000-volt transformer with No. 32 B. & S. wire, double 
cotton-covered only and wound *anyhow" on spools, which 
each developed some 8,000 to 9,000 volts. Of not less interest 
is the 200kw. 300,000-volt transformer, and it can only be 
regretted that the technical data given with regard to it are 
so scant. 


Wireless Telegraphy to the Scilly Islands.—The submarine 
cable between Penzance and the Scilly Islands has broken 
down, and a system of wireless telegraphy is being employed 
by the Post Office authorities to continue the service. 


McMillan Memorial Fund.—We have much pleasure in 
announcing that in consequence of the vigorous appeal by Mr. 
W. H. Patchell after the annual dinner of the Institution of 
Electrical Engineers on December 1st the subscriptions received 
towards the above fund have now brought it up to the full 
amount of £2,000 which it was always hoped by the committee 
to realise. The committee have reason to congratulate them- 
selves on the generous response of the members on behalf of 
their late secretary. 


Gift to Edinburgh University.—Sir Donald Currie has given 
£25,000 to the University of Edinburgh in response to an 
appeal for better provision for an extension of the teaching 
staff and for the promotion of research work. The donor has 
given his consent to the application of £5,000 out of the 
£25,000 to the purchase of a site for proposed new laboratories, 
if such an expenditure should be necessary. In response to the 
appeal £15,000 has now been received in addition to the sum 
given by Sir Donald Currie. 


Cable Interruptions and 5 


te of Interruption. Date of Repair. 
Са e—Pinheiros ........ Aug. 18,1903 .. — 
Belssi- Іова (Yemen)—Camaran Oct. 22,1902 .. — 
Tarifa—Tangier ........... . Jan. 18,1904 .. — 
Cayenne —Paramaribo ...... July 18, 1904 .. — 
Jupiter Julets (Florida) —Naa- 
gau (B B)... ire ve ES Oct. 20,1904 . Dec. 10, 1904 
Sitka—Valdez (Alaska)...... Nov. 11, 1904 .. — 
Falmouth—Bilbao .......... Dec. 14, 1904 .. — 


Snowstorm in West Fife.—A severe snowstorm, followed 
by a gale and much rain, was experienced in West Fife on 
Tuesday. In the morning snow lay on the streets to a thick- 
ness of 6in. in many places, but a thaw set in accompanied by 
torrents of rain and a gale of wind. The result was that the 
majority of the telegraph and Sep p lines were damaged 
iud the service disorganised. By the evening of Wedosda y 
however, things had assumed their normal conditions. The 
damage was greatest in Dunfermline. 


Institution of Civil Engineers.—At the ordinary meeting 
of the Institution of Civil Engineers on January 10th, 1905, 
an address on The Recent Visit to the United States and 
Canada " will be delivered by Sir William H. White, at 8 p.m. 
This lecture will be repeated on the following day at 3:30 p.m. 
for the benefit of members and their friends. On Friday, 
January 13th, Mr. James Swinburne will deliver a lecture at 
8 p.m. to the students of the Institution of Civil Engineers on 
8 Theory of Electricity and Magnetism.” 


The Nobel Prizes.—The awards of the Nobel prizes have 
now been published. That for Physics has been awarded to 
the Right Hon. Lord Rayleigh, F. R. S., and that for Chemistry 
to Sir William Ramsay. The distribution of the prizes took place 
on Saturday, December 10th, in the Great Hall of the Academy 
of Music, Stockholm, in the presence of King Oscar. A banquet 
followed, at which nearly 200 guests wero present. It was 
stated in The Times on Tuesday that Lord Rayleigh intends to 
present the value of his prize to Cambridge University. The 
sum of money attaching to each Nobel prize is about £7,825. 


Flooding of the New York Subway.—On Wednesday morn- 
ing a water main which burst in Eighty-sixth-street, New 
York, was the cause of an unpleasant experience upon the 
recently opened electric subway railway in New York. The 
water overtook several trains and flooded them to a height of 
several inches above the floor of the carriages. The pas- 
sengers had to stand upon the seats, and something approach- 
ing а panic resulted. Fortunately the water did not rise any 
higher before the trains were withdrawn, but a portion of the 
subway wall in Seventy-second-street, being loosened by the 
water, caved in and blocked the line. 


Paris Automobile Show.—President Loubet opened the 
seventh international automobile show at Paris last Friday 
in presence of ые crowds of visitors, who unanimously 
agreed that the latest show surpassed the former ones not 
only in size, but also in the quality and luxuriousness of 
the cars exhibited. It was also noticed that the present show 
was much more international in character than was previously 
the case. There are a number of electric vehicles exhibited, 
and some of the petrol cars are lighted by electricity. A heavy 
Krieger lorry, intended for military purposes, is fitted with an 
electric searchlight. 

* The Central.”—The fourth number of * The Central,” the 
journal of the Central Technical College Old Students’ Asso- 
ciation, has just been issued. It contains a short illustrated 
article on the Manhattan Railway power station by W. A. 
del Mar; the second instalment of Prof. H. E. Armstrong’s 
article on ** Mechanism of Combustion”; an illustrated descrip- 
tion of the transmission and distribution system on the North. 
Eastern Railway, by S. B. Price; an article on * The Vacuum 
Cleaner Machine," by H. C. Booth ; notes on an Australian 
Sugar Refining Company and on Egypt, by Dr. G. Harker 
and C. Collingwood respectively ; and the usual article on the 
College Session, as well as notes on what some of the old 
students have been doing recently. These latter nore ре 
now arranged under the headings of the various year without 
readers may find the names of their old fellow studen 


reading through all the notes. 
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Royal Commission on London Traffic. — Two private sittings 
of the Royal Commission on London Traffic were held at the 
Westminster Palace Hotel on Thursday and Friday last week 
for the purpose of considering the preliminary report of the 
technical advisory board, which consists of Sir John Wolfe 
Barry, Sir Benjamin Baker and Mr. W. Barclay Parsons. This 
report deals with the engineering and other technical con- 
siderations involved in the numerous proposals put before the 
Commission, but it is understood that it does not comment 
upon any specific schemes which have at any time been pre- 
sented to Parliament. No decision as to further public sittings 
of the Commission has yet been arrived at. 


Technical Education.—On Monday a deputation from the 
Association of Chambers of Commerce waited upon Lord 
Londonderry, President of the Board of Education, with the 
object of securing increased Government aid to higher tech- 
nical and higher commercial education. Sir William Holland, 
M.P., introduced the deputation, which included Sir Albert 
Rollit, Lord Shaftesbury, Lord Brassey and representatives 
from 12 Chambers of Commerce, in addition to London. 
After several speeches Lord Londonderry said it seemed that 
the deputation was of the opinion that the Board of Education 
could accomplish a good deal more than it was really capable 
of doing. With regard to technical education he referred the 
deputation to a letter written by Mr. Morant to the London 
Chamber of Commerce on Sept. 26, and devoted his speech 
to the question of commercial education. In this connection 
they could rely upon the Board of Education to give aid com- 
mensurate with the requirements. 


Electric Power at the “Scotsman” Offices. —In our article 
dealing with this subject, which appeared on p. 279 of The 
Electrician for December 2nd, the following list of contractors 
was inadvertently omitted :— 


Messrs. Aitken & Allan (Edinburgh), Shafting, gearing, &c. 

Meesrs. Anderson & Munro (Edinburgh), Lighting and power mains. 

Messrs. Wm. Barton & Sons (Edinburgh), Branch wiring and fitting 
connected with the lighting. 

Messrs. Bergtheil & Young (London), Bullock “ teaser '' equipments. 

British Electric Plant Co. (Alloa). Motors. 

Messrs. Bruce Peebles & Co. (Edinburgh), Motors. 

Brush Electrica] Engineering Co. (Loughborough), Motors. 

Messrs. Ernest Scott & Mountain (Newcastle), Motors. 

Union Electric Co. (London), K. & M. arc lamps. 


Train Resistance.—In concluding a very interesting article 
on Train Resistance " in the Street Railway Journal of New 
York, Mr. W. J. Davis suggests the following formula for com- 
puting the total resistance offered to a moving train :— 


R=6+cV ONT + m(n - 1)]. 


Where л = number of cars in train, including leading motor 
car, all of which are assumed to be of equal cross-section ; 
К = friction in pounds per ton; V = velocity in miles per hour; 
T = weight of train in tons of 2, 000lb.; A = cross-section of 
train in square feet ; с = combined journal and rolling friction 
соећсіепё ; d = wind pressure coefficient ; m = coefficient show- 
ing proportional section of trailing car considered as affecting 
total windage. Based upon tests on the Buffalo and Lockport 
Railway and other data available, the following values are 
offered for the various coefficients: b=3°5 for heavy loaded 
freight cars; b— 4 for standard passenger coaches or large 
electric interurban cars; ö = 5 to 6 for light electric cars with 
grease lubrication; с=0`11 for heavy track construction ; 
с= 0:13 for medium track construction; d = 0:0035 for open 
platform cars; d = 0:0024 to 0:0030 for vestibuled electric 
cars; т = 0:10. The cross-section of the car includes the space 
bounded by the wheels between the top of rails and body. 


Retirement of Mr. H. A. C. Saunders.—Mr. H. A. C. 
Saunders, electrician-in-chief of the Eastern and Associated 
Telegraph Companies, having decided to retire at the end of 
the current year from active service, his colleagues and friends 
have arranged to recognise this event suitably and at the same 
time to commemorate his 50 years' connection with submarine 
cable enterprise by presenting him with a testimonial at a 
dinner (to be held at the Trocadero Restaurant on Wednesday, 
January 18th next) at which Sir John Denison-Pender, 
K.C.M.G., has kindly consented to preside. Subscriptions to 
the testimonial can be forwarded to Mr. A. R. Hardie (Electra 
House, Finsbury-pavement, E.C.). The cost of the dinner 
tickets, including wines, will be 25s. each. 


Speed Limits.— The secretary of the Tramways and Light 
Railways Association has addressed a letter to the President 
of the Board of Trade on the question of tramway speed 
limits. In this & strong appeal is made that speed limits on 
tramways should not be more stringent than the limit for 
motor cars, and especially for motor omnibuses on the same 
road. Under sec. 9 of the Motor Car Act, 1903, the limit for 
motor cars is 20 miles an hour, unless a lower limit is enforced, 
(a) on the petition of the local authority, or (b) by the order 
of the Local Government Board, and this limit can never be 
less than 10 miles an hour. There is no scientific reason, the 
letter points out, why tramcars should not safely be allowed 
to run as fast as motor cars, except on very sharp gradients. 
The matter is recommended to the attention of the Board of 
Trade, and interests both of the travelling publie and of 
private or municipal capital embarked in tramways. 


King's College Engineering Society's Dinner.—The eleventh 
annual dinner of King's College Engineering Society was held 
at the Hotel Cecil on Saturday evening, Prof. J. M. Thomson, 
LL.D., F.R.S., being in the chair. After the usual loyal toasts 
had been duly proposed and honoured, the vice-president, Mr. 
G. R. Kinder, proposed ** Our Guest." In his reply Sir Wm. 
White modestly said that he was tired of hearing of his ship- 
building achievements, although he had been responsible for 
the design of about 250 battleships, and he had made a greater 
demand on the public purse of this country than any living man. 
The next toast was that of “The College and Staff, ably proposed 
by Mr. R. A. Helps, hon. treasurer of the Society, who referred to 
King’s College as the oldest technical institution in the country. 
Prof. Capper, in replying to this toast, said it behoved them to 
keep up their classics and sports and not narrow their sym- 
pathies and education. He deprecated the centralisation of 
teaching which was being pushed forward by the London 
University, as it tended to produce narrow-minded men. In 
proposing “The Engineering Society " the chairman said that 
although he was not an engineer, yet he had taught engi- 
scoring students for 33 years, and had absorbed a cer- 
tain amount of engineering himself in the process. The 
president, Mr. A. M. Finlayson, then replied, and said that 
the existing membership of the Society constituted a record. 
There were not enough Papers read by students and he 
urged his hearers to remedy this defect. With regard 
to the athletic achievements of the Society, he was not 
able to say much, but he was very glad that they had secured 
the shield in the shooting competition, and this was chiefly 
owing to the fact that no other faculty had competed. The 
5 were interspersed with musical selections by Profs. 
Wilson and Waynforth and Mr. G. A. P. Thomas. The dinner 
secretaries, Messrs. B. G. Cooke and F. W. Cramer-Roberts are 
to be congratulated on the success which attended their labours. 


Society of Engineers.—The fiftieth annual general meeting of 
the Society of Engineers was held on Monday, December 12th, 
at the offices of the Society, 17, Victoria-street, Westminstar. 
The chair was occupied by Mr. D. B. Butler, president. The 
tollowing gentlemen were duly elected as the, council and 
officers for 1905 :— 


President, Mr. Nicholas James West; vice-presidents, Messrs. Maurice 
Wilson, Richard St. George Moore, and Joseph William Wilson ; ordi- 
nary members of council, Messrs. Joseph Bernays, George Abraham 
Goodwin, George Green, William Henry Holttum, Edward John Silcock, 
Diogo Andrew Symons, John Aird, and Alexander Graham Drury ; 
honorary secretary and treasurer, Mr. George Burt; honorary auditor, 


Mr. Samuel Wood. 

The president announced that the following premiums amongst 
others had been awarded by the council for Papers read during 
the past session—viz., the president's gold medal to Mr. 
William Edward Storey for his Paper on “Condensing 
Machinery," a Society's premium of books to Mr. A. S. E. 


Ackermann for his Paper on “British and American {Coal- 
cutting Machines." 
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Electric Light and Power in South America.—In an article 
in the Electrical World of New York, Mr. Victor M. Arana 
affirms that few are aware of the rapid progress made in the 
introduction of electric power in South America. Ten years 
ago there was not an electric railway system, few of the capital 
cities boasted of electric lighting plants, and the use of 
electricity for industrial purposes was not dreamed of. Now, 
however, a veritable transformation is taking place in the 
southern continent. Every town of some importance wishes 
to be up-to-date, and importers, contractors and engincers have 
more than they can do in introducing and installing electric 
railway, lighting and power plants. The latest electric labour- 
saving devices and power appliances are being introduced in 
regions where formerly the use of mechanical power in any 
form was hardly known, and where even the steam engine was 
& rare luxury. About three-fourths of South America is 
composed of deep valleys, high plateaux and chains of moun. 
tains. This peculiar configuration of the territory, which is 
everywhere lined with streams, varying in size from gigantic 
rivers of the Amazon type to shallow six-month streams, 
affords innumerable waterfalls, some of which could certainly 
rival Niagara in volume of water and the Californian mountain 
streams in abruptness of fall. If to this be added the unusual 
facilities afforded by governmentsto industrial enterprises, and 
the prosperous condition of the majority of those countries, 
the magnitude of the movement is at once apparent. Buenos 
Aires, the progressive capital of Argentina, is the most 
important seat of electrical industries in South America, 
and has six large railway, lighting and power companies, 
The power stations are in the outlying districts of the city 
and current is generated and distributed at voltages ranging 
between 1,000 and 6,000 volts, which is stepped down for use 
by means of transformers placed in sub-stations and cellars. The 
cost of power varies from 2 to 15 cents. per kw. hour, depending 
on the quantity, voltage of supply and location of the consumer. 
The generating stations use, to a great extent, American 
machinery and supplies, and the street car lines, American 
motors and other railway apparatus exclusively. Although the 
promoters and capitalists are from different countries, the 
control and management are mostly under Argentines or native 
Europeans who have become naturalised citizens. 


University of Birmingham.—A new Chair of Electrical 
Engineering has been established in the University of Bir. 
mingham as a supplement to the Lectureship in the same 
subject so admirably held by Dr. D. K. Morris. The first 
occupant of the Chair will be Mr. Gisbert Kapp, now lecturer 
at Charlottenburg. He is not expected, however, to return to 
this country until the autumn of next year, and his appoint- 
ment will not take effect till October, 1905. Meanwhile, and 
subsequently, Dr. Morris and his staff will continue their work 
as before. The new and large buildings for the Department 
will be ready by that time. Prof. Burstall will continue to 
occupy his Chair, the title of which will be changed to 
„Mechanical Engineering," and he will have control over a 
great engineering block and the power station. It is not 
improbable that a special Chair of Civil Engineering in the 
narrower sense will be established. It is certain that a com- 
petent assistant will have to be elected to assist Prof. Kapp in 
the drawing office for dynamo and central station design. Mr. 
Kapp, who was born in Vienna, has spent a large portion of 
his life in England. His first employment here was with 
Messrs. Gwynne & Co., in 1875. Не relinquished this and 
after a few years’ absence he returned to take up the appoint- 
ment of engineer to the Chelmsford works of Messrs. Crompton 
& Co. in 1882. In 1885 he severed his connection with this 
firm and later on commenced practice as a consulting engineer. 
During this period he was a frequent contributor to The 
Electrician and other technical journals, and also read many 
Papers before the various scientific societies including the 
Society of Telegraph Engineers and Electricians, the Institution 
of Civil Engineers and the Society of Arts. In 1894 he 
accepted an appointment in Berlin as secretary of the Verband 
Deutscher Elektrotechniker, and at the same time the editor- 
ship of the Elektrotechnische Zeitschrift. Since then he has also 
been appointed a lecturer on electrical engineering at the 
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Zechnical High School, Charlottenburg. The appointment at 
Birmingham, by which Mr. Kapp returns once more to 
England, carries with it the right to undertake a certain 
amount of consulting work. Thus Mr. Kapp will be able once 
more to come into close touch with the industry here, and his 
presence in England will doubtless lead to a welcome re-appear- 
ance at the meetings of the Institution of Electrical Engineers. 


Northampton Institute.— The annual prize distribution and 
conversazione took place at the Northampton Institute, St. 
John's-street-road, Clerkenwell, on Friday and Saturday last. 
Mr. L. B. Sebastian, chairman of the governing body, was in 
the chair, and the prizes were distributed by Lord Reay. 
There was a large attendance. Dr. R. Mullineux Walmesley, 
in presenting his report for the season 1903-4, said that the 
number of student:hours worked during the year was 107,000, 
au increase of 13 per cent. on the correspondiug figures for the 
preceding session. This increase would have been larger had 
it not been found necessary to stop the enrolment of students 
in certain of the classes in the electrical engineering depart- 
ment owing to lack of space. This same feature was very 
much accentuated during the present session, several of the 
important classes being immediately filled and numbers of 
students being turned away. The effect of this condition of 
things was serious, for besides being unable to accommodate 
the number of students wishing to attend, want of space pre- 
vented the further development and improvement of the 
teaching in these classes. Another matter to which promi- 
nence was given in the report was the change brought about 
by the London Education Act of last year, and to which was 
ascribed another cause of the arrest of the educational work of 
the Institute. The enormous amount of detail work involved 
in the merging of the Technical Educational Board of the 
London County Council in the new education authority had 
led to the postponement of the further consideration of care- 
fully thought out plans which had reached the stage of being 
submitted to the old Technical Education Board, these 
plans having already been favourably considered by that 
Board. Dr. Walmesley expressed the hope that this postpone- 
ment would only be temporary. The work of the Institute 
generally, however, has maintained its usual high standard. 
Mr. L. B. Sebastian,.in introducing Lord Reay, pointed out 
that another disadvantage which the Institute had suffered 
in consequence of the change of the educational authority in 
London was that no equipment grant had been received this 
year. He could only hope that they would receive an increased 
grant next year. Lord Reay, before distributing the prizes 
and certificates, reviewed in detail the work of the various 
departments of the Institute. He then dealt with the question 
of the place of polytechnics in the educational system. The 
time had come, he said, when their position should be clearly 
defined. With good organisation there should be no over- 
lapping, for it was his opinion that polytechnics should take 
no part in secondary education of any kind. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, December 16th. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER STUDENTS’ SECTION, 
7:80 p.m. Meeting at the Municipal School of Technology. Paper 
ќо be read: " Battery and Booster Working,” by E. D. 8. 
Shelmerdine. 
NoRTRH- EAST Coast INSTITUTION or ENGINEERS AND SHIPBUILDERS. 
7:30 p.m. Meeting in the Literary and Philosophical Society, West- 
gate-road, Newcastle-on-Tyne. Included in the business of the 
evening will be the discussion on Mr. W. R. Cummins’ Paper 
on “ А Comparison of Vertical and Horizontal Tubes in Water- 
tube Boilers.” 


MONDAY, December 19th. 
Farapay Society. 
$ p.m. Ordinary Meeting at the Institution of Electrical Engineers, 
92, Victoria-street, Westminster. The following Papers will be 
read : (1) * The Electric Furnace: its Origin, Transformation 
and Applications (Part II.), by Adolphe Minet; (2) “ Electro- 
lytio Analysis of Cobalt and Nickel," by F. Mollwo Perkin and 
W. C. Prebble ; (3) “The Electrolytic Preparation of Tin Paste,“ 
by Е. Gelstharp; (4) Note on the Electrolytic Recovery of 
Tin," by F. Gelstharp. 
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THE METROPOLITAN RAILWAY. 


The opening of the newly “electrified” Metropolitan Rail- 
way took place on Tuesday with a marked absence of the 
ceremonial which usually accompanies such functions—not 
that the event was any the less important, but simply because 
the directors desired to do the deed as quietly as possible. 
Prior to the running of a special train to Uxbridge and back, 
a luncheon was given at the Hotel Great Central, at which 
Sir Charles McLaren, Bart. M.P., chairman of the company, 
presided. At the conclusion of the luncheon, the chairman 
said that the Metropolitan was, to a certain extent, in the 
hands of the District Company, but a satisfactory arrangement 
had been arrived at between the two, whereby there would be 
an interchange of electrical energy at suitable points. When 
the line had been properly cleaned up—asit certainly would 
be—he thought it would be second to none in London. A 
special feature was the great width of tunnels, these having 
been built originally for the old broad gauge rolling stock of 
the Great Western Railway. He was quite convinced that 
they must give the public the most up-to-date facilities in 
order to capture the traffic, but he also mentioned incidentally 
that they had been compelled to ** electrify ” by force of public 
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the automatic filler of the conveyor. The large coal, which 
falls over the end of the jigging feeder or screen, passes into 
the crusher, and, after being crushed or broken to the required 
size, rejoins the small by-pass coal in the filler of the con- 
veyor. The filler is so constructed as to fill each bucket of the 
conveyor without spilling any coal outside the buckets, which 
are of the tilting or gravity type. Fourteen sets of tilting 
gear of a substantial design are provided and fixed to the 
longitudinal channels carrying the conveyor rails over the 
bunkers. One set of tiltiug gear is fixed over the ash bin, and 
all tilting gears are arranged so that they can be easily shifted 
to enable the coal or ashes to be delivered at any desired point. 

The conveyor is driven by a 15 B.H.P. motor manufactured 
by the British Westinghouse Co. This motor has a speed of 
625 revs. per min., and on the shaft there is fitted a raw hide 
pinion which in its turn drives the train of wheels, thereby 
reducing the speed down to that required by the driving shaft 
of the conveyor. The receiving hopper has a capacity of 
84 tons, is 14ft. long, 7ft. wide, approximately 9ft. deep, and 
is located over the crusher pit at one side of the coal track. 
One of the bottom plates of the hopper is provided with a door 
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Fic. 1l.— Cnoss-SEcTIoN oF Power STATION. 


opinion and the Board of Trade. An adjournment was then 
made to Baker-street Station where a special train was awaiting 
the guests to convey them to Uxbridge. Therun was a complete 
success in every respect, there being no comparison between 
the new electric rolling stock and that of the old steam days. 

Situated at the northern extremity of the Metropolitan 
Railway Co.'s Neasden works and yard is the particularly fine 
power house which has been erected for supplying electrical 
energy to the entire system. Referring to Fig. 2, which is a 
plan of the station, showing pipework, &c., it will be observed 
that the building has been designed to accommodate four 
5 As a matter of fact, two of these are running 
on load, the third is being put down and the fourth is already 
on order. On entering the engine room one is struck by its 
great length compared with its width. This feature may be 
gathered from the illustrations, and it may be mentioned that 
the entire building covers an area of 32,130 sq. ft., its length 
being 318ft. and its width 101ft. There is, of course, plenty of 
room for extensions when these are required. 

Coal is brought in by rail in the company’s own trucks, 
to the coal-crushing, elevating and conveying plant (Fig. 4), 
and there emptied into a receiving hopper capable of holding 
the contents of a standard British waggon. Beneath this 
receiving hopper there is placed an automatic feeder of the 
jigging type, which keeps the crusher (fixed immediately 
underneath the feeder) supplied with coal. This feeder also 
acts as a screen, which enables the small coal to pass by the 
crusher instead of passing through, the small going direct to 


consisting of а тіп. wrought-iron plate working in slides. 
The door is regulated by means of a pinion on a spindle turned 
by a large hand-wheel, the pinion engaging with a rack on the 
door. It is arranged with set screws so that it can be adjusted 
in any desired position to regulate the flow of coal into the 
jigger feeder. The crusher is of Messrs. Graham, Morton's 
standard four-roll design, and has a capacity of 40 tons per 
hour which is also the capacity of the conveyor. Power 
required for driving the crusher is provided by a 15 B. H. P. 
motor fixed in a convenient position close to the crusher and 
connected to the same by means of a train of wheels and 
the necessary countershaft, then from the countershaft to the 
crusher by means of leather belting. 

This conveyor carries the.coal up and empties it into the 
coal bunkers, which have a capacity of 2,000 tons From 
the bunkers coal gravitates through travelling shoots to 
the boiler furnaces. Each shoot is in the form of an inverted 
Y, each of the branches delivering coal to one side of the grate. 
As the coal falls it is automatically weighed by Avery weigh- 
ing machines and the weight registered. It may be mentioned 
that it has not yet been definitely decided exactly what coal 
will be used, but it will probably be nuts, having a calorific 
value of 12,000 B.Th.U. per pound and costing about 6s. at 
the pits mouth. The boilers, of which there are at present 
10, are of the Babcock & Wilcox water-tube type. Each is 
capable of evaporating 20, 000lb. of water per hour, to steam at 
a pressure of 180lb. per sq. in., and superheated by 100^F., 
the final temperature of the steam being about 520?F. in 
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the main steam header. Each boiler has a heating 
surface of 5,730 sq. ft. and is equipped with a type of 
grate and stoker which is somewhat uncommon in this 
country, although largely used in America. This is of the 
Roney pattern (The Electrician, Vol. LI., p. 154), in which 
the grate itself consists of a large number of short fire bars 
capable of partial rotation about their longitudinal axes. 
The degree through which the bars rotate may be varied 
from the boiler front, by the adjustment of & screw 
and the periodic turning movement to which they 
are subjected is effected automatically by means of 
shafting driven by spur gearing from a 5 П.Р. Westing- 
house steam engine. Each one of these engines works 
three stokers. The effect of rocking the bars in the 
manner described is to cause the coal to travel from 
the top to the bottom of the grate, which slopes at an 
angle of about 45deg., at any predetermined velocity ; 
this velocity depends, of course, on the number of times 
per minute the bars are rocked and on the angle through 
which they are caused to oscillate. When the coal has 
reached the bottom of the grate it—or rather the ash — 
is dumped into the ash pit through dumping plates 
swung at the lower end of the grate, and opened and 
closed by means of long handles worked from the front 
of the boilers. Asa matter of fact, combustion is very 
complete with this type of grate and stoker, as is 
evidenced by the appearance and nature of the ash. 
Both forced and induced draught plant is installed, but 
on light loads natural draught is found to be quite 
sufficient. On heavier loads forced draught is employed, 
and sometimes induced draught. After the ashes 
fall into the ash pit they are sprinkled by hand 
and shovelled on to the conveyor which travels down 
to the other end of the boiler house and comes back 
under the firing floor after having deposited coal in 
the bunkers. The ashes are carried along and dumped 
in the ash tower, Fig. 1, from whence they gravitate 
to the railway waggons and are then suitably disposed 
of. Thus, a waggon coming in laden with coal, may 
be unloaded and filled with ashes, being sent off 
again immediately. The main flue is 8ft. 74in. in 
width, but as shown in Fig. 2, it is divided in 
the middle opposite the chimney. A brick wall keeps 
the two parts separate until the chimney itself is 
reached. This, of course, involves the placing of the 
economisers in two separate compartments and an 
induced draught fan is installed in each compartment. 
Green's economisers, having 1,760 tubes 10ft. in length 
and 4in. in internal diameter, are arranged in four 
banks. Three phase motors are employed for driving 
the scrapers. The chimney is 200ft. in height and 15ft. 
in diameter. 

One very excellent feature in connection with the 
station is its splendid water supply. Two artesian wells 
400ft. in depth have been bored, and all make-up water 
is obtained from these by means of air-lift pumps manu- 
factured and supplied by Messrs. Davey, Paxman & Co. 
These pumps are worked by a pair of horizontal simple 
girder steam engines, whose cylinders have a diameter 
of 12in. the stroke being 24in. Each engine is fitted 
with a flywheel of 8ft. 6in. diameter and 12in. in width. 
They run at a speed of 80 revs. per min, and the 
working steam pressure is 150lb. per square inch. The 
piston and valve rod glands are fitted with United States 
metallic packing. Paxman’s patent automatic expansion 
gear is fitted on the engines. In each case the air 
cylinder is placed behind the steam cylinder, and is 
mounted on an extension of the engine bedplate. It 
is driven directly from an extension of the steam piston 
rod, to which the air-pump rod is connected by means 
of a suitable cottered coupling. The diameter of the 
air cylinder is 141а. and the stroke 24in. ; it is capable 
of compressing air up to a pressure of 80lb. per square 
inch. An air receiver, 10ft. in length by 4ft. in diameter, 
is provided with each engine, and is constructed for 
150lb. to the square inch working pressure. 
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Two vertical direct-acting pumps (Fig. 5) for ш, the 
ese 
are of the tandem compound type, the high-pressure cylinder 


boilers have been supplied by Messrs. G. & J. Weir. 


being set above the low-pressure cylinder. The steam is used 
expansively in each steam cylinder, the object being to slow 
down the speed of the piston towards the end of the stroke. 


This latter is a most important factor in the working of a 


direct-acting pump, avoiding the sharp return or shock at the 


of screws, breaking of joints and injury to the material. The 
water cylinders of the pumps are 123in. diameter, with 144in. 
high-pressure and 25in. low-pressure cylinders, the stroke being 
27in. Each pump, when working under normal conditions of 
piston speed and steam pressure, is capable of delivering 
15,900 gallons per hour against a boiler pressure of 170lb. per 
square inch when working with steam at 160lb. The pump 
ends are of cast iron, lined with gunmetal, and the pump rods 
are of cold-rolled manganese bronze. Weir group type water 
valves are employed, and the valve seats are of gunmetal. 
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may be heated either by means of a feed-water heater supplied 
with steam from the exhaust of the steam driven auxiliaries, 
or by passing it through the economisers. On the other hand, 
it may, by means of suitably arranged valves, be caused to 
pes through both the heater and the economisers, or may be 
ed directly to the boilers. 

Coming now to the turbines, it will be seen, from Fig. I, that 


| the steam piping to them from the boilers is quite simple. There 
end of the stroke, which is usually attended with the loosening | 


are four turbines of the Westinghouse-Parsons single-cylinder, 
double flow, four-stage type, the steam pressure at the stop valve 
being 165lb. and the superheat 100°F. The permissible over- 
load 1s 50 per cent., and is dealt with by an automatic by-pass. 
It is claimed by the makers that the use of superheated steam 
effects a reduction of close upon 211b. of steam per electrical- 
horse-power hour at full-load, and proportionate reductions at 
other loads Steam enters at the centre of the cylinder, and 
passes through a series of nozzles and impulse blades, this 
operation being repeated until the steam has expanded to 
about atmospheric pressure. After this it passes through а 


Fid. 3.—GENERAL VIEW OF ENGINE КООМ. 


The water pistons ure of gunmetal, fitted with special ebonite 
packing rings. All parts of the pump are readily accessible. 
All well water is passed through an automatic water softener 
(Fig. 6) before being allowed to enter the boilers. This 
softener was supplied by the Harris Patent Feed Water 
Filter Co., and is capable of softening 13,000 gallons per 
hour of well water. The cold lime process is employed, and the 
principle of the softener was fully described in The Electrician, 
Vol XLIX., р. 782. Briefly, the apparatus consists of a dis- 
tributor, by which the correct proportion of water is diverted 
to two lime tanks, in which the lime water is prepared con- 
tinuously from milk of lime by the aid of an automatic air 
agitator. By ingenious mixing arrangements, and two pairs of 
treatment and settling tanks, the necessary reaction and the 
deposition of the resulting sludge is effected. The water is 
finally filtered before being conducted away for use. The 
boiler feed arrangements are in duplicate, and the feed water 


series of pressure blades on the Parsons principle until the 
exhaust is reached. As the steam enters at the centre and 
flows both ways, the shaft is kept in perfect equilibrium ; thus, 
all end thrusts are eliminated, and the necessity for balance 
pistons, &c., to take up the same is done away with. А thrust 
block, however, is fitted at the extreme end of the cylinder, 
but this is only for the longitudinal adjustment of the moving 
part. The rotating portion consists of a rolled steel drum, a 
forged steel umbrella-shaped disc being shrunk into each end. 
The high carbon steel spindle ends are pressed into these discs 
at the same time, with the result that the whole makes an 
extremely light though strong construction. As each part can 
be machined all over, the balancing difficulties met with in cast 
steel and other unhomogeneous materials are virtually elimi- 
nated. The first series of blades are let into the dovetailed 
grooves of the cylinder and spindle. All low-pressure blades 
are of special metal, this material preventing any corrosion due 
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to wetness of the expanded steam. The bearings are of cast | the oil gravitates from this to the piping system. A pressure of 
iron, with babbitt metal linings, and have spherical seats, the | from 710. to 15lb. per square inch above atmospheric pressure is 
latter being water-jacketed. Keys, liners, &c., are provided to | obtained, and after passing through the bearings, the oil is led 
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to a filtering tank, whence it is pumped back to the reservoir 
to be used over again. Electric regulation of the turbine from 
the switchboard is provided, the device consisting of a small 
and at the same time has sufficient | motor, which causes a weight to traverse a lever. The normal 
latitude to allow the generator | speed is 1,000 revs. per min., and it is interesting to observe 
and turbine shaft to revolve about | that although only the low-pressure blades are laced in the 
independent centres, so that any | two sets at present installed, it is intended to lace all the 
want of exact alignment is im- | blades in the third set. There are no fewer than 100,000 
material. The arrangement of | bladesin each turbine and their lengths are 14, 27, 33 and 5gin. 
valves is as follows : Steam enters | Áfter passing through the turbine steam leaves at both euds, the 
through a main disc-ty pe 
stop valve, which із 
connected through gear 
wheels, with a hand 
wheel on the platform. 
It then passes through 
an emergency shut-down 
valve, steam strainer, 
and governor valve of 
the double-seat poppet 
type into the cylinder. 
A centrifugal governor 
(Fig. 7) directly driven 
through gearing from 
the turbine shaít, ope- 
rates the poppet valve 
C through a small steam 
relay E, the points A A 
being fixed so that this 
admission valveis direct- 
ly controled by the 
speed of the turbine. 
Continuous  reciproca- 
tory motion is given 
to the relay valve 
through the rod F, and 
steam is thus delivered Fic. 6.—HARRIS-ANDERSON FEED WATER SOFTENER. 
to the turbine in puffs, 

the duration of which depends 
upon the load. At the end of 
the turbine shaft opposite to that 


— 


exhaust pipes being carried under the floor and subsequently 
merged into one. The condensers are of the barometric 
ejector type, the hot and cold water pumps being situated in 
at which the centrifugal governor | the basement of the building. Each condenser has its own 
is attached is fitted an emer- | pumps, and forms, with a turbine, one complete unit. The 
gency governor. The latter is | condensed steam and circulating water fall by gravity into 
set so that should anything hap- | the hot well which extends along the entire length of the 
pen to the centrifugal governor, station. From here the requisite amount of feed water for 
and the speed of the turbine the boilers is obtained, the remainder, which, of course, con- 
reach a predetermined maxi- stitutes the bulk, being pumped up to the top of the cooling 
E mum, the emergency governor | towers. 
Fio. б wil come into operation and! The cooling tower installation (Fig. 8) consists of six 
Wan Dinkor-Acrma Feen Puur, OPEP a small valve, which in its | “Duplex” towers forming altogether 12 single units. They 
turn will close the emergency | are sub-divided into three sets, each set consisting of two 
throttle valve above referred to. A central lubrication system is | “ Duplex " towers constructed in such a manner that by means 
provided, oil being supplied under pressure to each machine, a | of a suitable arrangement of pipes and valves any one section 
small oil pipe leading up from the main to the centre of each | can be worked independently of either of the other two. Each 
bearing. An oil reservoir is situated over the coal bunkers, and | section corresponds to a condensing set, and for the sake of 
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illustration may be numbered 1, 2 and 3 respectively, and 
with the aid of the pipe and valve arrangement above 
mentioned they can be so adjusted that No. 1 condensing set 
could work in conjunction with either 1, 2 or 3 of the cooling 
tower installation or, if necessary, all of them, and the same 
with Nos. 2 and 3 of the condensers. Each tower 1s capable 
of dealing with 205,000 gallons of water per hour and each 
section double this quantity, the combined capacity of the 
three sections when working at maximum load consequently 
being 1,230,000 gallons of water per hour. Under average 
conditions of climate these towers will cool the water from 
110°F. to 80°F. when passing the full volume of water. 


Fic. 7.—WESTINGHOUSE-—PaRsons’ STEAM- TURBINE GOVERNOR. 


Each tower is 105ft. long by 26ft. біп. wide by 75ft. high, 
the water being admitted at three different points at a height 
of 25ft. above the foundation level. The hot water from the 
condensers is conveyed in a riveted steel main pipe of 28in. 
diameter, a similarly constructed pipe of 20in. bore feeding 
into this from each of the three condensing sets, suitable con- 
nections being taken from the main pipe to each section of the 
cooling tower installation, and the three inlets to each tower 
are evéntually reduced to 10in. diameter. А shallow tank 
constructed of concrete is situated beneath the towers for 
the purpose of collecting the water, the ground having 
been excavated for this purpose, so that the top of the 
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Fic. 8.— CooLIN d Towers. 


tank is practically level with the surrounding ground. This 
tank is sub-divided by means of walls into three sections 
to correspond with the sections of the cooling towers, and the 
three tanks thus become separate and independent of each 
other or can be worked as a whole. "This is accomplished by 
means of a suitable arrangement of penstocks. At each side 
of the tank a culvert is constructed about 9ft. in width, and 
into these the cooled water from the tank is discharged by 
means of the penstocks, the water then being conducted into a 
large lake some considerable distance beyond the towers. If 
necessary, however, the plant can be worked independently of 
the lake, but as a rule the water will be caused to circulate 
through the towers and into the culvert at the side furthest 


from the power house and from thence into the lake, return- 
ing by the other side. Branches are taken from the culvert 
which conduct the water into wells from which the circulating 
pumps for the condensers take their supply. The towers are 
of the natural draught chimney type, there being no spray, the 
hot air and steam being carried to such a height as to prevent 
any nuisance arising from this source. Zschocke’s patent 
hurdles and well-known water-distributing system are pro- 
vided. The hurdles themselves consist of a number of wooden 
laths laid at a suitable angle, the edge of each being serrated in 
such a manner as to cause the water to distribute itself in а 
very thorough manner and to fall through the tower in the form 
of an evenly divided shower, thus ensuring the highest: possible 
efficiency. The chimney portion of the tower—that is to say, 
that part above the water inlet—is specially constructed to 
cause the up-draught to be increased, and the velocity of the 
draught is further accelerated by the aid of the cornice fixed 
at the top of the chimney on the outside. Air passing under- 
neath it in an upward direction naturally induces a draught 
and so acts somewhat in the nature of an injector. The neces- 
sary gangways, ladders and other conveniences are provided to 
facilitate manipulation of the valves and to give ready access 
to the towers. This installation, we are informed by Mesars. 
Donat & Co., who put it down, is the largest cooling tower 
installation in the world, and it presents & very striking 
appearance. 

Messrs. Donat & Co., who are sole British agents for 
Zschocke's Engineering Co., also secured the contract for the 
whole of the concrete foundations and tank, together with 
the penstocks, pipe connections and valves. 


(To be continued.) 


SERIOUS MAINS BREAKDOWN AT BRADFORD. 


A most serious interruption in electricity, comparable in 
extent only with the disastrous fire at the Bristol ectricity 
Works a year ago, took place at Bradford on Thursday last 
week, the whole private lighting supply being interrup 
for a day. A succession of serious short-circuits, fires and 
explosions took place on the mains early on Thursday morn- 
ing, and it became necessary to shut down the whole net- 
work. Owing to the damage which had been done it was 
impossible to restore matters by peak time on that day, and it 
was not until after midnight that the supply could be reinstated, 
although Mr. Blackman, the city electrical engineer and 
manager, and his assistants worked with untiring energy to 
restore matters to their normal condition. We append à 
detailed account of the occurrences :— 


A short-circuit occurred upon the negative side of the system on 
Thursday morning at 6:10, developing into a heavy short across the 
outers 10 minutes later, and upon investigation a fault was located to a 
feeder laid across the iron bridge which passes over the main line of the 
Midland Railway in School-street. The feeder was disconnected at both 
ends, but a heavy fault still remained. The pavement upon the railway 
bridge was opened up, when it was found that the arcing had burned а 
hole in the iron plates forming the bottom of the bridge. The cable was 
cut upon each side of this, and tested bad in both directions. 

At 8:30 the pavement opposite the Midland station, about & quarter of 
a mile distant from the bridge, was displaced by an explosion, and the 
ground was immediately opened up to expose the cables, which at this 
point are laid in two parallel brick and stone culverts, which contain the 
cables supplying current to the four most important feeding points in the 
centre of the town. While this work was proceeding, violent explosions 
occurred, and the pavement was displaced at other points in the imme- 
diate vicinity. The explosions became so serious that at 9:55 the works 
were shut down in order that the faulty cables might be cut clear. 

There are at each feeding point three pavement boxes arranged side by 
side, and the links in all except the centre boxes were removed at the 
four feeding points and at the works, but the explosions continued after 
the current was cut off with increasing violence, so that it was not con 
sidered advisable to commence running again until the ground had been 
opened up, and the culverts ventilated in places by the removal of the 
cover stones, which are 6in. thick and consequently heavy to handle. 
Observation at this time showed that nearly all the 15 cables in the #0 
culverts were burned asunder 

The works were started up again at 12:35, when smoke commenced to 
re-issue from the ground, the mains being at the time fed by 1,800kw. ° 
plant across the outers and 320kw. of steam balancers on each side. The 
ground was accordingly opened up below the bottom of the culverts 80 
short lengths of armoured cable— which, by the way, no one upon the JO 
knew were located there— pulled out in a very heated condition, and it #85 
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difficult at the moment to account for the cable being alive, as the whole 
of the cables had, so far as could be ascertained, been disconnected at 
both ends upon the positive and negativé poles. The bottom of the culvert, 
which also consisted of stone slabs 6in. thick, was removed for some yards 
and arcs exposed, which were, however, kept down by recovering them with 
earth, and the works and feeding-point boxes again visited to confirm 
that all the links in the outside boxes and at the works had been removed. 
This proving to be the case, and as the arcing continued with unabated 
vigour in close proximity to a large gas main, the works were shut down 
a second time at 2:35, as the feeders remaining were not in any event 
nearly adequate to carry the evening load. It was subsequently found 
that pieces were fused out of the gas main which was not cut off, and it 
is, therefore, probable that the damage would have assumed very serious 
proportions had the arcing continued. 

The whole of the cables upon each side of the fault were now cut, and 
every available man set trimming back the ends, as it was necessary to 
test the cables to ascertain which were usable as they had been very con- 
siderably heated carrying the heavy currents to the faults, and the 
terminal points of the individual cables in each direction were unknown, 
owing to the cables having been massed in the culvert. 

While this work was proceeding new cable was got on to the job, and 
pulled in to bridge the gap, which was 160yds. in length. Several of the 
cables to different parts of the town were found to have dead earths upon 
them, which so reduced the capacity of the mains between the fault and 
the feeding points that the supply could not be reinstated until such time 
at night as the load fell to the capacity of the available mains. 

The supply to practically the whole of the town was reinstated at mid- 
night, but while the main fault was being dealt with another developed 
in quite another part of the town, and this was taken in hand, and the 
supply recommenced here soon after six next morning. During the night 
the faults upon the more important of the defective cables were located, 
and the following day additional temporary cables were got in to augment 
those bridging the gap caused by the destroyed cables. 

The cables that were the cause of the mishap, and those burned out 
thereby, were laid between 84 and 16 years ago, and were burned through 
in many places at old-fashioned cast-iron straight-through joint boxes 
fitted with rubber glands, the cables having lead sheaths and hygroscopic 
insulation. The Bradford system of mains has until the last few months 
consisted wholly of single-core cables, and there are no fuses upon these. 

The mystery of the live cables beneath the culverts was cleared up in 
tracing the cables out, and found to be caused by a set of three single- 
pole disconnecting boxes being arranged with the negative between the 
positive and neutral, instead of the neutral box being in the centre, as in 
all other parts of the town. The trouble is attributed to stray currents 
upon the cable sheaths causing а fault at the point where a cable 
entered a rubber gland joint-box, and thus raising the potential of the 
lead sheath ; the lead sheaths are not electrically continuous across the 
joint boxes. l 

The distribution to the tramways was unaffected. 


It appears that the city electrical engineer and manager had 
submitted a report on the bad condition of the network to the 
Electricity committee a short time ago, and that it was down for 


consideration by the committee on the very day that the 
breakdown occurred. 


THE NEW YORK RAPID TRANSIT SUBWAY. 
(Concluded from page 211.) 


The trucks (Fig. 14) which will be used for the steel cars are 
identical with those previously ordered for use under the wooden 
cars. As may be seen from the illustration, the truck resembles 
in general design the usual standard designs which have been used 
successfully in heavy high-speed electric railroading. The trucks 
were built to the designs of Mr. Gibbs and Mr. Thomson, of the 
Interborough Company, by the Baldwin Locomotive Works, Phila- 
delphia, the motor trucks being designed in part for the Westing- 
house No. 86 railway motors, and the remainder for the General 
Electric No. 69 railway motors. They are all arranged for nose 
suspension. The wheels and axles were furnished by the Standard 
Steel Works, the wheels being of the steel-tyred type, with 23in. 
steel tyres held in place by retaining rings. The [шш are of 
Damascus bronze, while the brake shoes are the Diamond S" 
type, made by the American Brake Shoe & Foundry Co. The 
table in the next column gives the chief dimensions of the motor 
and the trail trucks. 

The entire under faming is covered with a sheathing of No. 22 
galvanised corrugated sheet-iron, which is laid across the longi- 
tudinal sills and secured to the floor angles which are especially 
arranged for this purpose, by rivets and special clips of lin band 
iron. This corrugated sheathing serves as a base upon which the 
“ Monolith " flooring is laid. This is a cement-like material, made 
up in the following proportions: 53 gallons monolith; Alb. raw 
senna; llb. burnt umber; ilb. Tuscan red; and 8716. Monolith 
cement. These constituents are mixed with a sufficient quantity 
of hardwood sawdust to give the material the constituency of mor- 
tar, and it is spread evenly upon the corrugated flooring and finished 
smooth on top. The special clips used in riveting the flooring assist 


945 
Motor Trailer 
truck. truck. 
Ft. in. Ft. in. 
Gauge of kk — 4 8j 4 83 
Distance between backs of whee! flanges .... 4 58 4 58 
Height of truck centre plate above rail, car 2 8 9 
body loaded with 15,000lb. ........... 5. 6 
Height of truck side bearings above rail, car 2 10 9 
body loaded 355 10 
Wheel base of truck ...................... 6 8 5 6 
Weight on centre plate with car body loaded, abt 27,0001b. - 
Side frames, wrought-iron forged .......... 24 by 4in. | 14 by 3in. 
Truck bolster ....... . S cast steel wood & iron 
Spring plank, wrought- iron 1 by Зір. x 
Bolster springs, elliptic, length ............ 2 6 white oak 
Equalising springs, double coil, outside dimen. 43 by 74in. 2 8 
Wheels, cast-steel раш steel-tyred, dia. 2 93 | 3§ by біп 
Tyres, tread M. C. B. standard .............. 28 by5jin, 2 6 
Axles, diameter at centre .................. 0 64 25 by 5]in. 
^ " at gear веаё................ 713 ja 
5 з at wheel seat .............. 0 7} 0 4i 
Journals ..... a wheat vagus duds dirae Dd din. by 9in.. 0 57 


in securing the monolith to the corrugated metal and holding it in 
place. When finished, hardwood strips are laid upon the floor along 
the aisles of the car to provide the necessary wearing surface. It 
was found that these strips could be easily fastened to the Monolith 
cement by wood screws after first boring small leading holes, with- 
out cracking it. The floors of the platform are of }in. steel plate 
riveted to the platform frame. They are covered with pebbled 
rubber matting, which is cemented upon the steel plate. Special 
threshold metal treads are provided at the passage ways between 
car and platform. The outside finish of the car is applied by the 
steel plate of the side-frame girder construction, upon which the 
paint finish of Tuscan red is applied. Similar sheathing of special 
rolled steel plate is applied to the car ends and platform framing. 
The window posts are covered with extruded metal, of which the 
inside and outside window stops and also the eaves moulding are 


Fic, 14.— CunnENT-CoLLECTING DEVICE on Motor Cans, 


formed. The roof covering is of fire-proof composite board, 
fastened to the roof framing and furring, as above stated, and, after 
receiving a heavy coat of white lead, is covered with cotton duck. 
The principal constituent of the fire-proof board, which is used for 
the roof sheathing, is asbestos. The side windows have a double 
sash of mahogany, the lower being stationary and the upper 
arranged to drop. Aluminium ratchet racks are provided, in which 
the window locks may be caught in any position ; the ratchet pro- 
vision allows the upper sash to be closed without manipulation of 
the window catch or lock, while in lowering the catch must be 
opened. 

Sheet aluminium is mostly used for the interior finish of the car. 
The wainscoting surface between longitudinal seats, all the end 
interior panels and the window panels are covered with No. 14 
gauge sheet aluminium, being fastened in place over the inner 
sheathings of the “transite” (asbestos) board by nickel-plated 
round head screws; the headlinings are also similarly faced with 
No. 14 sheet aluminium. All mouldings used throughout the car 
are of aluminium, pressed to shape. The result is a very light and 
cheerful interior appearance, and, from a practical standpoint, it is 
a finish that will remain bright and clean with a minimum of 
deterioration. | 

Hand rails of 14іп. aluminium tubing are provided for carrying 
the hand straps. This rail is carried upon aluminium brackets 
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fastened to the deck, and is equipped with 88 hand straps. In 
accordance with the latest practice in lighting, three rows of lamps 
are used, one of six lamps under the upper roof, and the others, 
each having 10 lamps, under the side roofs. The wiring mouldings 
are also of aluminium, thus blending with the general interior finish 
of the car. Instead of having gates, the platforms have doors, which 
are arranged to slide into pockets in the side framing, thereby 
giving up the entire platform to the passengers. These doors are 
closed and opened by an overhead lever system. The sliding doors 
of the motor cars may be partly opened and secured in that position 
by a bar, and thus serve as an arm-rest for the motorman when 
used as the motorman's compartment. Rubber door steps of 
tubular shape are provided to cushion the shock of closing the 
sliding side door and, furthermore, to prevent catching the clothing 
of passengers when the door is closed. The end doors between 
vestibules and bodies of cars are of the double type, hung on nickel- 
plated sheaths with hard fibre anti-friction rollers, and also provided 
with steel tracks enclosed over the doors. These doors are provided 
with rubber stop cushions, and, like the side doors, with anti-rattlers 
consisting of rubber rolls. These end doors are also provided with 
horizontal curtains, for use when the vestibule is occupied by the 
motorman ; the curtains are automatically raised or lowered as the 
door is opened or closed, to shut the light away from the motorman. 
Another interesting attachment is the improved handle on the 
sliding door. This door is made to latch so that it cannot slide 
open with the swaying of the car, but the handle is so constructed 
that when pressure is applied upon it to open the door the same 
movement will unlatch it. 


A novel feature in the construction of these cars is the motor- 
man’s compartment and vestibule, which differs essentially from that 
used heretofore. The cab is located on the platform, so that no 
space within the car is required; at the same time the entire plat- 
form space is available for ingress and egress, except that on the 
front platform on the first car, on which the passengers would not 
be allowed in any case. The side of the cab is formed by a door, 
which can be placed in three positions. When in its mid-position it 
encloses a part of the platform, and this would be its position on the 
rear platform of the rear car. In the third position the door is 
swung around to an arc of 180deg., when it can be locked in position 
against the corner vestibule post enclosing the master controller. 
This would be in its position on all platforms except on the front of 
the front car or the rear of the rear car of the train. 


The multiple-unit system of control has been adopted for opera- 
ting the trains. In an eight-car multiple-unit express train the first, 
third, fifth, sixth and eighth cars will be motor cars, while the second, 
fourth and seventh will be trail cars. An eight-car train can be 
reduced, therefore, to & six-car train by uncoupling two cars from 
either end, to a five-car train by uncoupling three cars from the rear 
end, or to a three-car train by uncoupling five cars from either end. 
In each case a motor car will remain at each end of the reduced 
train. In like manner a five-car local train may be reduced to 
‚ three cars, still leaving a motor car at each end, by uncoupling two 
cars from either end, since in the normal five-car local train the 
first, third and fifth cars will be motor cars. 

The motors are of the continuous-current series type, rated at 
200 н.р. each at 570 volts. They were supplied by the General 
Electric and Westinghouse Co.’s. The weight of one make com- 
plete, with gear and gearcase, is 5, 900lb. The corresponding weight 
of the other is 5,750lb. The ratio of gear reduction used with one 
. motor is 19 to 68, and with the other motor 20 to 63. 

In wiring the cars unusual precautions have been adopted to 
guard against risk of fire. The floors of all motor cars are.pro- 
tected by sheet steel and a material composed of asbestos and sili- 
cate of soda, which possesses great heat-resisting properties. In 
addition to this, all of the important power wires beneath the car 
are placed in conduits of fire-proof material, of which asbestos is the 
principal constituent. Furthermore, the vulcanised rubber insula- 
tion of the wires themselves is covered with a special braid of 
asbestos, and in order to diminish the amount of combustibic insu- 
lating material, the highest grade of vulcanised rubber has been 
used, and the thickness of the insulation correspondingly reduced. 
The motors and car wiring are protected by a carefully-planned 
system of fuses. 

Express trains and local trains alike are provided with a 'bus line, 
which interconnects the supply of current to all cars and prevents 
interruption of the delivery of current to motors in case the collector 
shoes attached to any given car should momentarily fail to make 
contact with the third rail. At certain crossovers this operates to 
prevent extinguishing the lamps in successive cars as the train 
passes from one track to another. The controller is so constructed 
that when the train is in motion the motorman is compelled to keep 
his hand upon it, otherwise the power is automatically cut otf and 
the brakes are app iod. All cars are heated and lighted by electri- 
city, the heaters being placed beneath the seats. The conductor 
used for the heater circuits is carried upon porcelain insulators clear 
ef all woodwork, while the wiring for lights is carried in metallic 
conduit. All lamp sockets ara separated from the woodwork of the 


car by air spaces and by asbestos. The interior of each car is 
lighted by 26 10-c.p. lamps, in addition to four lamps provided for 
platforms and markers. s 

We conclude our articles by a brief description of the car and 
inspection shed, occupying an area of approximately 886ft. by 240ft. 
It is divided into three bays, of which the north bay is equipped 
with four tracks running its entire length, and the middle bay with 
five tracks. The south bay contains the machine tool equipment, 
consisting of 18 electrically-driven machines, locker and wash 
rooms, heating boilers, &c. The building is a steel structure made 
up of four rows of centre columns, which consist of 21 bays of loft. 
each, supporting the roof trusses. The foundations for these centre 
columns are concrete piers mounted on piles. After the erection of 
the steel skeleton, the sides of the building and tho interior walls 
were constructed by the use of z in. furring channels, located 16in. 
apart, on which are fastened a series of expanded metal laths. The 
concrete is then applied to these laths in six coats, three on each 
side, and termed respectively the scratch coat, the rough coat and 
the fining coat. In the latter the concrete is made with white sand, 
to give a finished appearance to the building. 


Since the third-rail is not carried into the shops, the cars will be 
moved about by means of a special trolley. In the middle bay this 
trolley consists of a four-wheeled light frame carriage, which will 
be run on a conductor located in the pit. A flexible wire is attached 
to the carriage, which can be connected to the shoe hanger of the 
truck or to the end plug of the car, so that the cars can be moved 
around in the shops by means of their own motors. In the north 
bay, where the pits are very shallow, the conductor is carried over- 
head and consists of an 8lb. T-rail supported from the roof girders. 


The middle bay is provided with а 50 ton electric crane, which 
spans all of the tracks in this shop and is so arranged that it can 
serve any one of the 80 cars on the five tracks, and can deliver 
trucks, wheels, motors and repair parts at either end of the shops, 
where they can be transferred to the telpherage system, which is 
one of the features of the shops. It runs the entire length of the 
north and south bays, crossing the middle bay or erection shop at 
each end, and extending across the transfer table pit at the west 
end of the shops and into the storehouse and blacksmith shop at 
the Seventh Avenue end of the grounds. 


The travelling telpher hoist has a capacity of 6,000lb. It runs 
upon girders which consist of 12in. I-beams, hung from the roof 
trusses. The car has a weight of one ton, and is supported by and 
runs on the I-beam girders by means of four 9in. wheels. The 
hoist is equipped with two motors. While the 2 н.р. driving motor 
transmits its power through a double reduction gearing to the 
driving wheels at one end of the hoist, the 8 н.р. hoist motor is con- 
nected by worm gearing and then by triple reduction gearing to 
the hoist drum. The motors are controlled by rheostatie con- 
trollers, one for each motor, and the hoist motor is also fitted with 
an automatic electric brake. There is also an automatic cutout, 
consisting of a lever operated by a nut, which travels on the threaded 
extension of the hoisting drum shaft, and by which the current on 
the motor is cut off and the brake applied if the chain hook is 
wound up too close to the hoist. 

The buildings are heated throughout with steam on the Warren- 
Webster principle, with vacuum system of return. Steam is supplied 
by two 100 н.р. return tubular boilers, located at the south-eastern 
corner of the building and provided with a 28in. stack 60ft. high. 
Steam is distributed at 15lb. pressure throughout the three bays by 
means of coil radiators, which are placed vertically against the side 
walls of the shop and store room. In addition, heating pipes are 
carried through the pits as already described. The shops are well 
lighted by large windows and skylights, and at night by enclosed 
arc lights. 

The general store room, oil room and blacksmith shop occupy а 
building 199ft by 22ft. This building is of the same general con- 
struction as that of the inspection shops. The general store room, 
which is that fronting on 148th-street, is below the street grade, 
so that supplies can be loaded directly on to the telpherage hoist 
at the time of their receipt, and can be carried to any part of the 
works, or transferred to the proper compartments in the store room. 
Adjoining the general room is the oil and paint store room, which 
is separated from the rest of the building by fire walls. This room 
is fitted with a set of eight tanks, each with a capacity of 200 gallons. 
As the barrels filled with oil and other combustible material are 
brought into this room by the telpherage system they are deposited 
on elevated platforms, from which their contents can be tapped 
directly into the tank. The final division of the west shops is that 
in the north-eastern corner, which is devoted to a blacksmith shop, 
This shop contains six down-draft forges and one drop hammer, and 
is also served by the telpherage system. 

Connecting the main shops with the storeroom and blacksmith or 
west shops is a rotary transfer table 46ft. 161 in. long and with 
a run of 219ft. The transfer table is driven by a large electric 
motor, the current being supplied through a conductor rail and 
sliding contact shoe. The transfer table runs on two tracks and is 
mounted on 38іп. standard car wheels. 
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POWER DISTRIBUTION PLANT AT AN IRISH 
COTTON WORKS. 


The history of the development of many industries has demon- 
strated the fact that a material reduction of the cost of any manu- 
factured article has almost invariably been attended by an increased 
demand. This is most strikingly exemplified in the case of several 
of the world’s largest industrial concerns, which by the adoption of 
electric power have secured both a greater output, a reduction in 


Fig. 1.—OrL-cooLED TRANSFORMERS AND SWITCHBOARD. 


their cost of production, and consequently a readier market for their 
goods. Owing, however, to conservatism and extreme caution on 
the part of mill owners, electricity has not made the progress—so 
far as the textile industry is concerned—to which its undoubted 
superiority over all other motive powers entitles it. One of its most 
important advantages undoubtedly lies in the fact that with elec- 
tricity it is possible to concentrate the whole of the power necessary 
for operating all the various machinery ofan extensive mill or group 
of mills into one central power plant, thus effecting consequent 
saving in working costs, maintenance and staff. Moreover, it is 


Fig. 2.— Morok-DRIVEN Dye Jias, 


not necessary to use the power required for the operation of all the 
machinery in the building to run a single machine; each machine 
being a unit, only the power essential for the efficient driving of 
the same is used when operating singly. Great economies are thus 
effected when sections of works are being run overtime. Lighting 
can also be obtained from the same plant. It is needless to mention 
the advantages accruing from this; suffice it to say that with arc 
lighting colour values can be readily determined and purer atmos- 
pheric conditions obtained. 


In these days of keen competition only by adopting the most 
modern and efficient methods of production can commercial pros- 
perity be assured. That electric power is of first importance among 
these methods there is no room for doubt. The only objection that 
can be urged against the change from old and imperfect systems of 
driving to electric driving is the initial outlay required, but that 
such an expenditure would rapidly show a handsome return has 
been amply demonstrated by the history of some of the largest 
manufacturing concerns in the world. 

As an indication of the advantages to be obtained in this direc- 
tion, the Maine Bleaching & Finishing Co. (Ltd.) is an excellent 


Fic, 8.—MoToR-DRIVEN HYDRAULIC CaLENDERING MACHINE. 


ease in point. Though situated in a remote part of the North of 
Ireland, and penalised to che extent of £1 per ton for carriage on 
all cotton they bleach or finish, they are, nevertheless, able to com- 
pete successfully with more favourably situated firms in and around 
the Manchester district. The works are situated on the River 
Maine at Cullybackey in the County of Antrim. Owing to the fall 
at this place being insufficient to give enough power for all their 
needs, the company have built their power station at a fall about 
1$ miles lower down the river. The plant installed consists of a 
B.T.-H. three-phase rope-driven generator having a capacity of 


bid. 4. —Morun.DB1vEN Fan Fon SUPPLYING Hor Arr TO STENTER FRAMES. 


60 kilovolt amperes at 750 revs. per min., which generates current 
at a voltage of 1,100 and a frequency of 50 ~ per second. This 
generator is driven by a water turbine, and the exciter is coupled 
directly to its shaft. 

Power is transmitted to the works, 14 miles distant, by means of 
bare overhead copper conductors having a diameter of 0'25in. At 
the works there are three oil-cooled transformers which reduce the 
voltage to 200. These transformers, which are shown together with 
the switchboard in Fig. 1, are of the British Thomson-Houston 
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Co.'s make, and are insulated to withstand, without oil, a 10,000- 
volt test between primary and secondary. They are of the core 
type, and each has a capacity of 25kw. The switch gear consists 
of a generator panel at the waterfall end of the line, a receiving 
panel at the works end of the line, and a low-tension distributing 
panel for the various circuits in and around the works. To ensure 
safe control, all the high-tension switch gear is fitted with B.T.-H. 
oil-break switches and high-tension fuses. The motors used for 
operating the various machinery in the works are all of the British 
Thomson-Houston Co.’s three-phase induction type. They are 
fitted with slip rings, by means of which speed regulation can be 
obtained when required. 

Chiefly on account of the very low load-factor obtaining in bleach 
and print works, the application of the electric drive has shown 
particularly satisfactory results. So low indeed is the load-factor, 
that prior to the introduction of electric driving, it was found 
economical to drive all the larger machines, such as Callender and 
Stenter fans, &c., with separate steam engines, each with its long 
and wasteful line of steam piping and consequent large steam con- 
sumption. The plant at the Maine Works has been in operation 
for the past 12 months, and has in every way proved itself to be 
most satisfactory and efficient. It has been said that the adoption 
of the most modern and efficient systems of production is a sure 
sign of commercial prosperity. In view of this, it is pleasing to 
note that textile manufacturers in Great Britain are at last becom- 
ing alive to the necessity of adopting electric power as one of the 
means to be employed to cope successfully with foreign competition. 


THE COMBINATION OF DUST DESTRUCTORS 
AND ELECTRICITY WORKS ECONOMICALLY 
CONSIDERED.* 


BY W. P. ADAMS. 


Any attempt to enter upon a general description of the various 
makes of destructors would be out of place in a Paper dealing more 
particularly with results obtained, yet a brief description of the more 
generally known types will be useful in showing the difficulties to 
be contended with in securing good steam-raising results and the prob- 
Jems that still await solution before the perfect destructor is evolved. 


The type of combined destructor furnaces and boilers employed by 
Messrs. Manlove, Alliott & Co., is well illustrated in the Shoreditch 
installation. Two furnaces are placed one on either side of a water-tube 
boiler erected in the customary manner, and the gases from the destruo- 
tor pass sideways into the boiler furnaces and thence between the tubes 
to the flues. The ordinary boiler grate is available for burning coal both 
when the destructors are in use and when shut down. Dampers are 
provided between the destructor and boiler furnaces to cut off the former 
when not in use, and the boiler front is made as far as possible airtight. 
These precautions are taken to prevent the access of volumes of cold air 
to the boiler and flues. The destructor ashpits are closed, and forced 
draught is provided by fans driven either by independent steam engines 
or by electric motors. | 

The refuse is admitted from the top on to an inclined hearth at the 

back of the furnaee, whence it is raked forward on to the grate. The 
refuse is partially dridd’.on the hearth, and all gases therefrom have to 
pass over the hottest part of the fire to the side openings into the boiler 
furnaces. This system of top feed on to an inclined drying hearth is 
common to nearly all modern destructors. 
_ The Horsfall destructor consists of a number of independent cells with 
independent asbpits placed side by side, and where the number is large, 
back to back. The refuse is fed in the same manner as in the Manlove 
Alliott cells, and the gases pass from the furnace into side exhaust flues 
arranged between the cells, and thence into the main flue at the back of 
tbe cells. This main flue plays the important part of a combustion 
chamber where all the products of combustion are raised to high incan- 
descence. The boilers are placed in the main flue as near as possible to 
the cells. An ingenious device to prevent burning away of the firebrick 
lining of the furnace immediately above the bars has been adopted in the 
shape of cast-iron boxes arranged on either side of the grate into which 
the air blast is drawn by steam jet blowers, the outlet from the boxes 
being beneath the furnace bars; by this means a hot blast is secured 
while the boxes remain comparatively cool. 

The Meldrum Simplex destructor is arranged as one furnace with 
several independent grates with separate ashpits, one long firebrick arch 
covers the several grates, and clinkering doors are provided to each cell. 
Hand-feeding through the clinkering doors is preferred, but top feed is 
arranged when desired. At one end of the furnace, or at the back, is a 
combustion chamber in which all gases are mixed, and with the shortest 
possible length of flue this chamber is connected to the boilers. The 
grates are fed and clinkered alternately, so that the temperature in the 
combustion chamber and flues is maintained so far as possible at a con- 
stant point. Forced draught is provided in each ashpit with independent 
control, so that as each grate is fed or clinkered the blast can be stopped. 
Steam blast is preferred, but fans are provided when desired ; in both 
cases a regenerator in the flues behind the boiler is provided to raise the 
temperature of the air to some 300°F. or 400?F. 
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Another type of the furnace made by Messrs. Meldrum Bros. is the 
Beamen & Deas, which consists of a pair of cells with independent grates 
and ashpits, but with & common combustion chamber behind. The 
forced draught is provided by either steam blast or fan, as in the Simplex. 
The feed is from the top on to an inclined hearth, the grate is horizontal, 
and clinkering is carried out through side doors. Each pair of cells is 
generally provided with one water-tube boiler placed immediately beyond 
the combustion chamber; the usual boiler coal.firing grate is provided 
with firing doors at the side instead of in front, To secure some 
uniformity of temperature in the combustion chamber, charging and 
clinkering should be done in each cell alternately. 

The Heenan & Froude destructor has some features in common with 
the Simplex, several cells are placed side by side to form a continuous 
furnace ending in & combustion chamber, the ashpits are independent, 
and closed and hot-air blast is provided by fans which draw cold air 
through a generator placed in the flues behind the boiler. Daring 
clinkering the blast is shut off below the grate and admitted above ; 
this is said to prevent the inrush of cold air through the open doors and 
the consequent cooling of the furnace and flues generally, which is a 
fault in some other types of destructor. A feature of this furnace is the 
building of the roof in a series of parallel arches, one over each cell; by 
this means incandescent gases from one cell are deflected on to the top 
of the refuse in the next, thus secaring combustion of the refuse from 
above as well as from below. The boiler, generally a water-tube, is 
placed by preference immediately above the combustion chamber. The 
undermining of the walla in the furnace above the grate bars by blowpipe 
action is prevented by the provision of shelves of firebrick. 

The Hughes & Stirling destructor has, in common with several other 
types, the top feed, sloping hearth and grate and closed ashpit. Forced 
draught is provided by fans, and the gases from the fires are brought into 
& common flue between each pair, or double pair, of cells; this flue 
serves as a combustion chamber and opens out into a main flue which 
conducts the gases to the boiler. Water-tube boilers are preferred, and 
one is usually provided for each pair of cells. 

The points in common with all modern high-temperature destruc- 
tors are, forced draught, preferably heated, means of drying the 
refuse in part before placing on the grate, and a combustion 
chamber in which all gases are mixed and brought to a state of high 
incandescence and their temperature equalised so far as possible. 

Steam blast for producing forced draught is claimed to have 
advantages over simple air blast in that it produces water gas in 

assing through the incandescent fuel, which materially aids com- 

ustion ; it also tends to keep the fire bars cool, thus giving them an 
appreciably longer life and clinkering is rendered easier. These 
dlate have been sufficiently verified, but it is to be doubted whether 
the large percentage of steam used in practice secures an adequate 
return. The Horsfall Company claim that their system of hot 
steam blast requires 5 to 10 per cent. of the total steam raised, but 
no figures, test or otherwise, have come into my hands showin 
anything approaching such results. Messrs. Meldrum Bros. wil 
guarantee that the percentage of steam with hot-air blast provided 
through a re-generator shall not exceed 15 per cent. of the total steam 
generated, and they claim that it is often as low as 12 per cent. It 
is an extremely difficult matter to measure the steam blast except on 
specially arranged tests, but it is a very simple matter to measure 
the power used by electrically-driven fans.* However, it is a 
question that does not turn entirely on the relative consumption of 
power, as the improved combustion with fuel of high calorific value 
may outweigh the extra percentage of steam used with steam blast. 
This is one ofthe interesting points upon which additional informa- 
tion would be of value, but I venture to think that it will be a hard 
matter to justify the application in the blast of 20-40 per cent. of 
the total steam generated. Economy in the blast is of considerable 
importance, as the absorption of power is continuous, and ifa waste- 
Уз form be used a large percentage of the power available i swholly 
ost. 

The prevention of air leakage is another important matter, and 
long and badly-arranged flues are also a prolific source of lost power. 
A principle never to be lost sight of in the construction of destructors 
is that, after the perfect cremation of the refuse has been secured, 
the heated gases should be applied directly to the boiler without 
having to pass through long flues. Again, the charging arrange- 
ments are sometimes crude and not designed or constructed with a 
full appreciation of the problem involved; the furnaces of the 
boilers are often a source of trouble through air leakage and unsatis- 
factory combustion effects, and not a few combined works show 
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therefore not regarded with favour by destructor managers. It is a 
strange fact that some of the richest refuse comes from poor 
localities. 
claims that his refuse has an unusually high value because the 
neighbourhood is poor, and this, I have observed, is also the case in 
another London borough where good refuse is collected in a poor 
district near the destructor, and refuse of only average value is 
obtained from a wealthy residential district a little distance away. 
This anomaly is due to the more extravagant habits of the working 
classes, who, unlike the middle classes, rarely sift the ashes from 
their fires before consigning them to the dustbin. It has recently 
been stated that where coal is expensive, there refuse will be poor 
and the utilisation of steam therefrom of doubtful value; but I hold 
that the exact contrary is the case. The quantity of coal and ashes 
is probably less, but the fuel value of what coal there is and of the 
other carbon in the refuse is of proportionately greater value. 


Some of the finest samples of refuse which have come to my 
notice are those from Warrington and King's Norton, near Birming- 
ham. At the former place the electrical engineer states that his 
Beamen & Deas furnaces generate 8lb. of steam per pound of refuse 
all the year round, and as an explanation he gives the proportion of 
cinder in the refuse as from 60 to 70 per cent.; this, doubtless, 
includes a quantity of ash. This result is of some value, as it has, 
I understand, been arrived at over a lengthy test under working 
conditions. At King’s Norton the refuse for several days was 
sampled, and the saniples submitted to an analyst—Dr. Frankland, 
of Birmingham — who gave, as the result of his investigations, 86:8 
per cent. of carbon, 7:8 per cent. of oxygen, 12:12 per cent. moisture. 
It will be observed that the samples were comparatively dry, but, 

nevertheless, an available 4,500 B.Th.U. per pound is a fine figure. 

Some 2,500 B.Th.U. per pound of refuse may be taken as a fairly 
representative average of English town refusein winter; this would 
be sufficient to evaporate 21b. of water from 50°F. to steam at 1401}. 
pressure, neglecting the evaporation of moisture in the refuse itself, 
and the heat absorbed in raising the clinker to some 2,000^F. ; under 
varying conditions of moisture these two items would absorb from 
500 to 1,000 B.Th.U. 

In some places refuse of unusually low value is collected. At 
Llandudno, where the bulk of the refuse is collected in summer 
during the season, when fires are in little use, and therefore the per- 
centage of carbon small, the evaporation on test was as low as 
071b. water per pound of refuse. At Royton, in Lancashire, where 
& careful calorimeter test was made, only 997 B.Th.U. were obtained 
per pound. Such figures as these point very forcibly to the desira- 

ility of a careful and independent examination of refuse before 
combined schemes are entered upon. This is all the more neces- 
sary if the scheme be for a town outside the limits of this kingdom, 
for astonishingly poor refuse is collected in some Continental towns 
where destructors have been erected, a residue of some 60 to 70 per 
cent. of combustible matter being left after cremation in a high- 
temperature furnace. 

There is often a considerable difference between the value of winter 
and summer refuse in a given town, and also a variation in the 
quantity collected; but it is worthy of note that these variations 
correspond very fairly with the fall and rise of the summer and 
winter output of electricity, the winter refuse generally being of the 
highest value (see Fig. 1). 

Some of the difficulties to be met with in the utilisation of refuse- 
raised steam for electrical purposes are — uncertain delivery of the 
refuse, the varying value of the refuse from day to day and hour to 
hour, and the varying percentage of moisture contained; also in 
winter snow may prevent collection for many days, fog sometimes 
greatly hampers collection, and holidays occasionally prevent collec- 
tion for days. By careful management and forethought some of 
these difficulties may be largely neutralised, but it is merely suf- 
ficient to call attention to them to demonstrate that only under 
favourable conditions may a combined plant be expected to run for 
any length of time on refuse alone. 

To equalise to some extent the varying quantities collected, and 
also to adapt the quantity burnt to the varying demand for elec- 
tricity, some system of storage is desirable; this is especially so 
where the electricity works has a small day load. The refuse itself 
may be stored and burnt as the demand requires, or, when direct- 
current plant is used, a battery may be employed with advantage. 
Large destructor plant is best run steadily throughout the 24 hours, 
and no great difference in the rate of burning during the day and 
on the peak is admissible. With a 12-cell plant, eight cells might 
be run during the day and 12 at night. This represents a maximum 
variation, and it will, therefore, be seen that where the day load is small, 
& peak load some five times greater could not be coped with in this 
manner. Personally, I am a strong advocate of the use of batteries, 
for they not only serve for storage during the day, but with a suit- 
ably arranged reversible booster they equalise the load when the 
steam generation varies, as it does very rapidly sometimes. To 
secure the best results such a battery need not be abnormally large. 
A combined station burning some 30,000 tons per annum would 
require a battery of about 1,000 to 1,500kw.-hours capacity, assum- 


Mr. Vincent, the electrical engineer of Bermondsey, | 


ing а simple lighting load with a day demand about one-fifth of the 
peak load. 

Before I pass on to consider the commercial results achieved with 
oint schemes, I will deal briefly with the financial aspect of com- 
ined plants from the point of view òf capital expenditure. It is 
fairly obvious that in an undertaking of moderate size the com- 
bination of electricity works and destructor on the same site should 
result in several economies. These are embraced under site, building, 
chimney and plant. | 

Sile.—As a rough approximation, it will generally be found that 
one-third of the land space required for the separate undertakings 
is saved by combination. | 

Buildings.—An entire boiler house is sometimes saved; on the 
other hand, the destructor with boilers will cover more space than 
one without. Sundry offices, mess-room, lavatories, weigh house, 
and weigh bridge would all require to be duplicate in separate 
works, and often no inconsiderable saving is effected in boundary 
wall and street paving. e ed | 

Chimney.—In separate works separate chimneys would be erected 
and a saving of a complete stack is therefore effected by combination. 

_Plant.—Some boilers are saved to the electricity works, together 
with steam and feed piping, pumps, &c. In large works a generator 
to supply motors, and perhaps fans and lighting, are saved to the 
destructor; on the other hand, an unusual length of steam main 
may be necessary. 

So many different methods of apportioning capital outlay are in 
vogue that I would venture to suggest the following as a basis of 
arrangement in new works. Opinions will probably differ on this 
point, but I will give my suggestions for what they are worth in 
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the hope that the already heavy labours of electricity and sanitary 
committees may in one or two cases be somewhat lightened when 
the burning question of apportionment of capital expenditure arises. 


Site.—Actual value of ground space covered by the joint under- 
taking to be equally divided; spare land available for extensions to 
be debited to each undertaking in accordance with probable future 
requirements. | 

Buildings and Chimney.—An estimate of the cost of buildings for 
each undertaking erected separately should be got out, and the 
actual cost to be divided in the proportion of the estimate. | 

Plant.— All boilers save one should be debited to the electricity 
works, together with steam and feed piping, pumps, &c. . The entire 
saving in piping and pumps to the destructor would be a fair set-off 
against additional flues required by the additional boilers. The 
saving of an electric generator and the cost of its upkeep and 
attendance can best be dealt with by the electricity works making 
a small charge to the destructor for electricity supplied. 

The cost of maintaining the buildings and chimney would be 
apportioned on the basis of the original estimate until extensions 
took place, and then the additional outlay would be debited to the 
department extended, and the cost of upkeep apportioned accord- 
ingly. I do not pretend that this by any means a perfect adjust- 
ment, but there must of necessity be a certain amount of give and 
take in partnership of any description. With regard to repairs and 
maintenance, the destructor department should bear all expenditure 
on furnaces and other destructor plant, one boiler, and all flues and 
brickwork; even in maintenance a saving should be effected in joint 
works, as the fierce heat from the furnace is absorbed by the boilers 
and not turned loose into the flues and chimney to do damage to 
linings and brickwork. The supply of electricity and light and 
power to the destructor is a possible bone of contention between 
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Table A.—Fuel and, Wages Costs at Electricity Works combined with Destructors. 


Units gold. 


Fuel costs. 
" Lr pur овај MEM | ment | oct 
Name of town, eats Coal Refuse чо Өг ауе per unit р gold per unit per unit 

generated. | generated. а аот Eit M d. sold. sold. 

Shoreditch d. d. d. d. 
Coronet-street works only .. | 1898-9 | 312,200 | 719,148 1:0 0:87 ss 2:05 
gd | Stepney .................... | 1902-3 | 664,849 | 1,095,000 0:65 0:16 0:23 123 
S J Fulham ............... eee 1902-3 | 297,677 512,000 0:86 0°54 0°43 2°74 
Я | Hackney .................... 1902-8 | 469,000 | 1,146,000 0:48 0:19 0:24 1:03 

З | Bermondsey ...... „ 1902-3 Nil 401,000 2 М Ж 8 

Average of six  munici : . 

V m 1902-3 | 2,057,500 » 098 | 033 058 | 3-21 
‘Shipley ............ e... | 1902-3 | 218,369 83,000 0:54 0:22 0:34 1:48 
Beckenham........ ЕРА . | 1901-2 | 129,461 70,000 1:75 0:56 0:59 3:53 
Partick .... Toone e as 1902-3 41,924 301,000 0:39 0:35 0 32 1:44 
Nelson ...... FFF 1902-3 ay А 0°45 01 0:41 1-54 

3 Mexborough ........... .| 1903 12,000 | 120,000 0:82 d ae = 
Gloucester ........ — ahs 1902-3 | 171,000 142,895 0°45 0:4 0:41 1:89 
Я \ Gray a 1902-3 | 69.200 | 39.269 1:15 0-86 0-45 | 271 
E St. Helens .............. ee 1900-1 | 588,736 822,000 0:35 0:19 0:25 118 
T PX Sa ee. VA qii . | 1902-3 Wa oe 0:21 0:139 0:25 0:95 
Wimbledon....... Vs i ais see 1902-3 Es zi 0:92 0:22 0:34 1°78 
Accrington .............. „... | 1902-3 81,884 94,000 0:42 0:47 0:59 2:04 

,, анвон . | 1902-3 66,200 | 31,500 1:46 $a es es 
committees. By obtaining current from the electricity works some | revenue is deducted from the total costs and the balance is made 


outlay on plant is'saved to the destructor and also some running 
expense; on the other hand, the electricity used is generated from 
it Ара steam and, apart from running costs, it ought to be supplied 
to the destructor free. The system adopted at Hackney seerns fair: 
all electricity generated from the refuse is credited to the destructor 
at 0:89d. per unit generated, its ascertained coal value, and a charge 
of 1d.is made per unit supplied to the destructor; anything over 1d. 
is, I think, extravagant unless the credit to the destructor exceeds 
$d. per unit. 

Revenue earned by a destructor combined with electricity works 
will be chiefly from the sale of current generated, and in addition 
there will be the sale of steam for other purposes; sale of clinker, 
flue dust, and other residuals; the destruction of trade refuse— 
which is paid for—and besides these items, which are more or less 
common to all combined undertakings, receipts are sometimes 
obtained from other sources. Fulham seems especially favoured 
in the matter of miscellaneous receipts, for no less than £800 per 
annum is received for the privilege of picking over the refuse as it 
is turned out of the carts. - 

In some undertakings not the remotest idea is held by those in 
charge as to what proportion of electricity generated is due to the 
refuse-raised steam, and while such & condition of things holds it 
is not surprising that the clumsiest of systems of crediting the 
destructor are devised. In every undertaking the average coal con- 
sumption can be ascertained from time to time when the destructor 
is out of use, or is purposely shut down, and then such average 
figure could be taken as a basis for ascertaining the units generated 
- by each undertaking. In the larger works there really ought to be 
no exeuse for not ascertaining what electricity should be credited, 
as the feed of the destructor boilers can with small cost be measured, 
and the average pounds of water per unit generated would form the 
basis of the adjustment; this method is less simple, perhaps, where 
steam blast is used in the furnaces, but a fair percentage of this 
could be agreed upon and deducted. The steam meter recently 
introduced by Mr. Bamber, of the Manchester Electricity Works, 
should prove.most valuable in conjunction with combined works. 

The cash credit to the destructor for electricity generated should 
be on the basis of the actual coal cost; personally, I can see no reason 
why the full ascertained coal value should not be credited as in the 
case at Hackney. It is often suggested that owing to variations in 
steam pressure and other causes, refuse-raised steam is of less value 
than coal-raised steam, but on a large output surely this cannot be 
a matter of moment. Then, again, it is suggested that the dust and 
general nuisance from the destructor causes extra work and increased 
repairs; judging from my own observations this would appear to 
need demonstrating, 

The sale of steam for other purposes is & most difficult item to 
adjust in the absence—to the present time—of any means of 
measuring the quantity delivered to baths, laundries, disinfectors, 
&c. Here again I think the Bamber steam meter may be of great 
value; the need of some such apparatus will be readily appreciated 
when I am dealing with the London combined works. 

In some towns all the destructor costs are borne by the Health 
or Sanitary Department, and the electricity works gets the benefit 
of all the steam generated; in others an arbitrary allowance is made, 
and the difference between that and the actual cost of disposal is 
debited to the electricity works for steam; this debit is sometimes 
largely in excess of the coal value of steam. The fairest method is 
thut in use at Fulham and Hackney, where the actual destructor 


up by the Health Department. Ав the utilisation of the steam and 
clinker increases the credit will diminish, and I have every hope 
that not & few of the large destructors combined with electricity 
works will become self-supporting in course of time. It is important 
to bear in mind that every penny earned by a destructor is direct 
saving or profit to the ratepayers, for & destructor is provided in the 
first instance as a sanitary appliance, and not as a commercial con- 
cern like electricity works; it is for this reason that I would urge 
that proper balance-sheets be provided for every destructor showing 
all costs and every item of revenue. It is very usual in the annual 
reports of local authorities to find brief statements made giving the 
net cost of disposal “after deducting value of electricity and sale 
of clinker,” without stating what the various values are. I trust 
this system will soon fall into disuse, and that carefully kept 
destructor accounts will lead to the same emulation between the 
managers of combined works in the securing of records in costs 
that have been so important and valuable a feature in the develop- 
ment of electricity works and the reduction of the costs of generation. 

Before leaving the financial aspect of combined works I must 
devote a few moments to Table A, in which I have set out parti- 
culars of units sold, with values of coal and refuse generated elec- 
tricity for comparison. Beside fuel costs I have included wages and 
management, both items which might reasonably be expected to be 
favourably influenced by combination; and, for the purpose of com- 
paring the London combined undertakings with the uncombined, I 
have given the average of six uncombined municipal undertakings. 
While not laying too much stress upon the fact, I will ask you to 
notice that the wages and management costs at Shoreditch, Stepney 
and Hackney are the lowest on the list, thus tending to confirm my 
belief that in combined stations there is actually a substantial saving 
on both of these items. These remarks do not apply in the case of 
Fulham, but here the records given are for the first year, and I have 
reason to believe that Mr. Fuller, the new engineer, will show much 
better results for the next financial year. 


(То be continued.) 


HYDRODYNAMICAL AND ELECTROMAGNETIC IN- 
VESTIGATIONS REGARDING THE MAGNETIC-FLUX 
DISTRIBUTION IN TOOTHED-CORE ARMATURES. 


BY PROF. Н. S. HELE-SHAW, F. R. S., LL. D., ALFRED HAY, D.SC., 
AND P. H. POWELL, M.SC., M.ENG. 


The following is an abstract of the discussion on the above 
Paper which took place before the Institution of Electrical 
Engineers on Thursday, November 24th and Thursday, 
December 8th. The Paper itself was published in The 
Electrician for November 25th, p. 213, and December 9th, 


p. 307. 
Thursday, November 24th. 

Prof. SILVANUS P. THOMPSON, having congratulated Prof. Hele- 
Shaw on his Paper and the beautiful experiments he had shown, desired 
to add a word of caution as to taking these analogies too far. Although 
magnetic lines did behave very much like the stream lines of a flowing 
liquid, they were not quite the same thing—they were not flowing. 
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Neither did they do what some of the stream lines appeared to do. At 
the moment when the coloured liquid was turned on there were 
apparently a number of magnetic lines, with ends to them, picking 
their way through. Magnetic lines did not move endways at all. 
When dealing with substances having a permeability of the order 
of thousands—and not as in many of the diagrams shown of the 
order of 20 or so—it must be remembered that such magnetic lines pass- 
ing from air to iron or iron to air underwent a kind of refraction, such 
that they always entered from the air into the iron at right angles. If 
the permeability were lower, they would not enter at right angles. In 
calculating the distribution of the magnetic flux from the pole shoe of a 
dynamo to the armature various assumptions might be made as to the 
path of the lines of force, but of all these assumptions the only correct 
one would be that which gave the least magnetic reluctance. Since the 
lines of force left and entered the iron at right angles, it followed at once 
that the lines of force were always curved, except when traversing a 
parallel gap. It was no doubt well known that when a magnetic line, 
coming along through iron at any angle, came out into the air the law of 
refraction for the magnetic lines somewhat resembled the law for light. 
There was this difference, however, that while for light the refractive 
index was the ratio of the sines of the angles of refraction, 
the corresponding index for the magnetic phenomenon was the ratio 
of the tangents of the angles. Another point was this: With a 
slotted core armature they knew that the conductors lying in the 
slots were somehow protected by the teeth from the drag due to the mi 
netic flux. But if the Faraday principle was true—i.c., that an E. M. F. 
is induced by the wire cutting the magnetic lines—how could it be 
explained that an E.M.F. was actually generated in the moving con- 
ductors, although these themselves were shielded from the drag due to 
the magnetic flux ! The answer was that the wires lay in a space where 
there were comparatively few magnetic lines, but that the mass of the 
magnetic lines, as the teeth moved round, snapped across quickly from 
tooth to tooth. Mr. Swinburne had already pointed out that this had a 
kind of analogy with certain optical phenomena. He hoped that the 
authors of the Paper had not yet exhausted the resources of their labora- 
tory and that they would show later on, not only the stream lines from pole 
to tooth, but also how the stream lines snapped from tooth to tooth as the 
teeth passed by. Prof. Thompson then showed, by means of animato- 
graph pictures on the screen, how the magnetic lines of force behave and 
arrange themselves in various cases. In one of the cases shown, the 
armature of a horse-shoe magnet was seen to advance to and recede from 
the magnet, and the shifting of the lines of force during this process 
could be easily followed. Та another case, the snapping over of the 
magnetic lines from tooth to tooth of a rotating armature was depicted. 
The pictures had been reproduced from diagrams calculated by Prof. 
Thompson, these having been photographed on to animatograph 8 by 
Mr. R. W. Paul. 

Mr. ALEXANDER RUSSELL said that solutions obtained by the 
hydrodynamical method of mapping stream lines would be useful not only 
in magnetic theory, but also in the theories of heat, electrostatics and the 
flow of electricity in а plane. In particular, they might be used for 
finding the stresses in the dielectric of a three-core cable—i.e., the 
potential gradient at various points in the dielectric, a problem which did 
not lend itself easily to mathematical treatment. The useful table which 
the authors gave for the fringing coefficient c when the armature was 
smooth and the poles were not too narrow, would be more instructive if 
they had tabulated c for values of r less than 4. For example, c 
vanished when r was nearly 1:1 and became negative for smaller values 
of r. The formula given to enable a correction to be applied to the 
formula for the air-gap reluctance so as to take account of the slots in 
the armature was really only applicable to the case of a single slot of 
infinite depth. It could be seen by examining the figures 1—9 that very 
few of the stream lines penetrated far into the slot, and so the formula 
applied with considerable accuracy to the hydrodynamical cases considered. 
The formula could casily be deduced from the formula given by Prof. 
J. J. Thomson in Recent Researches in Electricity and Magnetism " for 
the case of the analogous electrostatic problem. The agreement between 
theory and experiment in this case was exceedingly satisfactory. The 
following extension of an electrical method, suggested by Mr. F. W. 
Carter,* gave the complete solution of the problem of finding the reluc- 
tance of the air-gap of a dynamo, when the problem could be regarded 
as being in two dimensions. To this end а sheet of tinfoil should be cut 
out to the shape shown inthe figure. Then DLME would represent to scale 
the outline of the pole and pole-piece, AB the armature and CD and EF 
half the distance between adjacent poles. This piece of tinfoil should then 
be pasted on a plate of glass. The position of the armature has been so 
chosen that the lines of force on each side of the pole are symmetrical. 
Copper strips, connected with an aceumulator (see Fig.), are then placed 
over CD and EF. The equi-potential lines on the tinfoil could be easily 
plotted out by Kirchhoff’s method. AL and BM are the equi- 
potential lines through A and B. It followed at once from the 
general mathematical equations that the equi-potential lines in the current 
problem were the lines of force in the magnetic problem and the lines of 
equal magnetic potential in the magnetic problem were the stream lines 
of current in the electrical problem. The equi-potential lines at P and 
Q were practically parallel to CD. The number of equi-potential lines 
between P and Q was proportional to the difference of potential between 
P and Q and this might be found by the potentiometer method 
indicated in the figure. This method was described in the classical 
Paper by Prof. G. Carey Foster and Sir Oliver Lodge which was 
read to the Physical Society nearly 30 years ago.t The points p, 7, 

* Electrical World and Engineer of New York, Vol. XXXVIII., p. 884. 

T * On the Flow of Electricity in a Uniform Plane-Conducting Surface." 
Part 11. Feb. 27, 1875. 


l and m were at the same potential as the points P, Q, L and M. The 
reluctance FẸ of the air-gap, per unit thickness of pole, parallel to the 
axis of rotation could then be found from the formula Ẹ = (cja) x pq[lm 
where a «the length of PQ, c=CD—that is, half the distance between 
adjacent poles—and pq and Іт denoted the lengths of the potentiometer 
wire between the points p and q, and J and m respectively. If the breadth 
of the pole Nel to the axis of rotation be b, then the reluctance would 
be R /b. It was to be noted that the size of the piece of tinfoil was imma- 

terial. It had, however, to be made 
A в accurately to scale. In this manner 
it was easy to find the effect on the 
reluctance of slight alterations in 
the shape of the pole-piece, The 
flux-density at every point could 
also be found at once, not only 
on the surfaces of the pole-piece 
and the armature, but also at every 
point in the air-gap. Thus, in 
alternators, the armatures of which 
had a simple bar winding the 
form-factor of the wave of E.M.F. 
F could be found and the effective volt- 
age predetermined in certain cases. 
By a slight extension of the method 
— namely, by cutting out in tinfoil 
& representation of the complete 
air-gap of amachine—the variations 
of the reluctance of the air-gaps 
due to differences in the relative 


positions of the stator and rotor could be ascertained. The proof of the 


formula for the reluctance depended on the reciprocal relations between 
equipotential lines and stream lines. If Ri were the resistance to elec. 
trical flow from AL to BM and R, be the resistance to electrical flow from 
LM to AB when LM and AB were lines of equal potential and AL and 
BM were stream lines, then we had Ri R. = g, where p is the resistivity 
of the tinfoil. Again, we had 
R= L/ and Ву: Spl/s. 

Therefore, the reluctance could be deduced from Rz by merely writing 
1/ for p, and thus, since u equalled unity in our case, and Ri could 
easily be found by Ohm's law, it was found that № = (c/a) x р/т. 


Thursday, December 8th. І 

Dr. Е. W. MARCHANT pointed out that when the distance between 
the pole-pieoes became great the lines of force would leak not simply from 
the tips of the poles themselves, but would leak from points further up 
the poles on to the surface of the armature. Consequently, in dealing 
with continuous-current machines where the commutation was effected 

early under the pole tips, the effect of these lines in producing E.M.Fs. 
would be negative, The very beautiful stream-line diagrams exhibited at 
the previous meeting were шеш valuable in showing the distribu- 
tion of flux through teeth of rather extraordinary shapes. Unfortunately 
there was one point of difficulty which occurred, and which had been 
referred to in the Paper. When dealing with the very high flux densities 
of 140,000 to 150,000 lines per square inch the variation in the per- 
meability came into play, and this was difficult to take into account with 
the stream line method. In his laboratory during the last six months 
two students had obtained very interesting results with regard to the 
non-uniformity of the distribution of the flux over the pole tips due to 
the presence of the teeth, and they had found extraordinary values for 
the E.M.F.s induced in stationary wires fixed to the pole-pieces as com- 
pared with the E.M.F.s induced in corresponding wires placed on the 
‘surface of the armature of an alternating-current machine. The actual 
value of the E.M.F. induced in a coil fixed to the pole was of the order 
of 20 per cent. of that in a coil placed on the moving armature. The 
actual value of this E.M.F. depended very largely on the current that was 
flowing in the armature. It was very largely increased when the alter- 
nating current in the armature was in phase with the applied pressure. 
It was reduced, however, when the current lagged and increased still - 
more when the current led. He hoped these results would be communi- 
cated to the Institution in the form of an original communication. 

Mr. C. C. HAWKINS said that in Mr. Carter's Paper mentioned by the 
authors (Vol. XXIX. of the Institution Proceedings) a comparison had been 
made between the rough approximation which Mr. Wightman himself 
had given for the fringing from the edge of the pole and the more correct 
mathematical expression contained in Mr. Carter's Paper. But he thought 
this was hardly a fair comparison. In a particular case Mr. Carter stated 
that the fringing coefficient was 1:76 on Mr. Hawkins' basis as against 
1:07 obtained by Mr. Carter's method. Mr. Carter's example, however, 
referred to a case where the face of the pole was at right angles to the 
armature core, whereas his (Mr. Hawkins’) example was for a sloping 
edge. This would bring his own figure to 1:96. But the real point which 
he wished to bring out was that the fringing which Mr. Carter had com- 
pared with his ought to be multiplied by 2, because his (Mr. Carter's) 
figure took account of both fringes. Therefore, the true comparison 
would be 2:14 against 1:96. Figures 16 to 20 were of very great interest 
but he thought they would be of greater value if the ordinates had been 
plotted in terms of the induction instead of the total magnetic flux. It 
would then be possible to compare the mean air-gap induction with the 
induction in the teeth. From the mean air-gap induction the apparent 
induction could also be found on the assumption that all the lines passed 
through the tops of the teeth. In working out the armature turns neces- 
sary for the teeth of an ordinary dynamo armature, the basis was ugually 
a curve connecting apparent induction with real induction. This was 
based on a particular assumption that the lines all passed down the teeth 
in parallel straight lines and that on each side there was a certain fringe 
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of lines also passing down parallel to those in the teeth. When this was 
done various curves were obtained for different ratios of width of tooth 
and width of slot. This assumption was quite wrong, however, and could 
only be regarded as a makeshift. It was not even а close approximation. 

Prof. HAY, in reply, said that, in connection with the remarks made 
by Prof. Thompson, he would like to emphasise the fact that the diagrams 
which were generally given of the magnetic flux distribution in most 
text books appeared to indicate that the authors were either ignorant of 
the law of tangent refraction for magnetic lines or else deliberately 
ignored it. In a number of text books published during the course of 
the present year a large number of diagrams were given in which no 
attempt had been made to show the refraction lines as they passed from 
air into the mass of soft iron. With regard to Mr. Russell’s method, it 
was the opinion of the authors that it was an extremely laborious way, 
and anyone who had attempted the plotting of equi-potential lines by 
this method would agree with this view. Prof. Marchant’s remarks with 
regard to the difference in the E.M.F.s induced in a coil which was placed 
on the surface of a rotating armature, and those induced in a coil placed 
against & pole-piece were most interesting, because they showed the wide 
differencesin the armature reaction of the machine experimented upon. The 
effects mentioned were precisely what might be expested, if it was considered 
that when the armature current was in phase with the E.M.F. the greatest 
cross-magnetising effect was obtained. The E.M.Fs. induced in the arma- 
ture conductor depended mainly on the crose-magnetising effect, due to 
the fact that the lines were crowded under the lagging tip of the pole- 
piece and swing back, as the current diminished, to the leading tip. If, 
on the other hand, the current was lagging considerably, then the effect 
was really a d etising effect, and if the machine was provided with 
very heavy pole-pieces, then a considerable damping effect would be pro- 
duced, and, consequently, the E.M.F.s induced in a coil placed at the 
ends of & pole-piece would not probably be so large as it was in the case 
where the effect was a cross-magnetising one. Referring to Mr. Hawkins’ 
remarks, he said there would be no difficulty in plotting the curves so as 
to connect the apparent induction through the tooth with the mean 
induction. It was hoped to extend the stream-line method to the regular 
shapes of teeth which were employed in induction motors. In this case, 
an exact knowledge of the air-gap reluctance was of particular impor- 
tance because, as was well known, the behaviour of an induction motor 
was largely determined by the reluctance of its air-gap. The stream-line 
method appeared to be one very well adapted to the solution of this par- 
ticular problem. No matter how irregular the shapes of the teeth in the 
stator and rotor of the machine might be, it was possible to determine the 
exact distribution and calculate the corresponding coefficient. 

Prof. HELE SHAW said he wished to say a few words in order to 
correct & misunderstanding which had apparently arisen. The mathe- 
matical verification of the stream-line method by the late Prof. Stokes 
was contributed simultaneously with a Paper by himself to the British 
Association meeting at Bristol. In this case, as in many other cases, 
experiments were made first, and then the mathematician demonstrated 
that the results were what might have been expected. He believed it was 
not anticipated, however, that it would ever be possible to produce perfect 
stream-line motion with a viscous fluid, and that the more viscous the 
fluid the more perfect the motion. In order to obtain good results 
it needed the preparation of a certain thickness of paraffin free 
from air bubbles. This had been obtained by boiling the sheet of 
glass together with its layer of paraffin, Prof. Thompson had sug- 
gested that it might be possible to demonstrate by the stream-line 
method the actual working of an armature, and so demonstrate to 
students what was actually going on. He ho this would be done. 
It was quite possible, because they had a y got as far as this in 
another direction, not electrical, however. He hoped that every technical 
school would be able to have & very simple form of this apparatus to 
demonstrate to the students the various problems of this kind. Mr. Paul 
was going to make a cheap form of the apparatus. In conclusion, he 
pointed out that although his name was down as one of the authors of 
the Paper, the largest part of the work had been done by the other two 
authors. In fact, he was in Africa when his name was put to the Paper 
and this was only done by virtue of his early work in this direction, 


FOG-DISPELLING APPARATUS. 


Sir Oliver J. Lodge has been granted a patent (No. 24,805 of 1908) 
entitled Improvements in means for the production of continuous 
high potential electrical discharges ap licable for the deposition of 
dust, fume, smoke, fog and mist, for the production of rain and for 
other purposes," of which the following is an abstract :— 

The property of the electric discharge of causing the coalescent deposit 
of matters suspended in а gaseous medium has not come into practical 
use on account of the difficulties attendant on the use of the statical 
electrical apparatus, this class of apparatus being too delicate and easily 
upset for use on an extensive scale. Sir Oliver Lodge's invention consists 
in a combination of high potential rectifiers, arranged in quadrilateral 
groups of four or multiples of four in such a way that instead of the 
reverse pulses of the alternating-current supply being suppressed or non- 
existent as at present they are redressed to form the positive and negative 
discharging streams required for the deposit purposes. 

Referring to the accompanying drawings: Fig. 1 is a diagrammatic 
view showing one method of carrying the invention into effect; Fig. 2 
shows diagrammatically another method in which an alternating-current 
dynamo is used; Fig. 3 is a view of a rectifier suitable for use in carrying 
out the invention; while Figs. 4 and 5 show some of the means of insula- 
tion which may be employed. 


In the arrangement shown in Fig. 1, a is a battery in circuit with an 
intermitter, b, and the primary d, of a large Ruhmkorff induction coil; 
а condenser, c, may be placed in parallel with the intermitter b. The 
secondary e of the Ruhmkorff coil is connected through two series of high 
potential rectifiers, f g, preferably of the form hereinafter described, to 
the terminals k m of the insulated coatings of a pair of Leyden jars, whose 
outer coatings, jl, are in electrical connection. To the terminals k m are 
also attached the leads for discharging wires, op, which are supported 
by insulators, n. A dynamo may be employed in place of the battery. 
The leads or discharging wires must be well inedláted (see Figs. 4 and 5). 
The dischargers may be points, flames or other means whereby a free 
discharge can be obtained; parallel rows of barbed wire or of barbed. 
wire fencing or other metallic areas may 
be used, one of which areas may be in- 
sulated while the other is earthed, or 
both may be insulated and placed facing 
each other beyond king distance in 
the place where the discharge is wanted. 
When the apparatus is used for the 
removal of smoke or the like, it is 
preferable to insulate both dischargers; 
when electrification of clouds is the 
object, one set of dischargers would 
usually be earthed, and the other set 
arranged so as to be discharged sky- 
wards by well-insulated conductors. 


Fic. 1. 


In the operation of the apparatus the current generated in the battery 
or dynamo is interrupted by the intermitter and induces intermittent 
pulses of violently high potential in the secondary coil of the Ruhmkorf 
coil; these pulses are transmitted through the rectifiers, positive pulses 
through the series f and negative pulses through the series 9, to the 


insulated coats of the two Leyden jars. The object of each serie? 
of rectifiers is to transmit a current -easily in one direction and 9 
strongly oppose а passage of current in the opposite direction ; by tbis 
means the intermittent supply from the induction coil is enabled te 
maintain the jar or jars steadily charged. The higher the potential 
desired the more numerous are the rectifiers required in each series, An 
it has been found that three in each series is a convenient number to ue 
where it is required to keep up a practically continuous discharge, between 
the dischargers, at a potential of about a quarter of a million volts. 
Fig. 2 shows an arrangement in which the source of current is 8" 
alternating-current dynamo; the dynamo 1 is placed in circuit with 8 
condenser, 2, and the primary 3 of an alternating-current transformer 
which may in this case have a closed magnetio circuit. The high- 
potential rectifiers т, arranged in a quadrilateral, are combined in four 
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groups, each of which contains one or more rectifiers in series, the 
num depending on the potential required. Two of the groups of 
rectifiers similarly directed are connected between the terminals of the 
secondary coil 4, and the positive discharging means 5 and the other two 
both directed in the opposite direction, are connected between the termi- 
nals of the coil 4 and the negative discharging means 6. In this arrange- 
ment an alternating-current dynamo may be used, having an excessively 
high frequency, say, 8,000 to 4,000 alternations per second, or the alter. 
nating discharge of condensers such as Leyden jars may be employed. 

In this case, as in the arrangement shown in Fig. 1, eru jars may 
be connected between the rectifiers and discharging means thereby obtain- 
ing a more continuous discharge. 

“The rectifier shown in Fig. 8 is similar to the Cooper-Hewitt mercury- 
vapour lamps, and is formed from thick glass tube, 8, having an iron 
anode, 9, at the top and provided at the bottom with a meroury-pool 
cathode, 10, surrounded by an outside metallic band, 11; the positive 
terminal 12 is formed on this band which is connected to the anode, 
9, by an insulated wire, 18, the contact being made by placing the end 
of the wire 13 in a vessel, 14, containing mercury formed at the top of 
the tube 8. A U-tube 15 containing mercury is placed so that the 
contact leading from the meroury pool is under the surface of the 
mercury in the U-tube as is also the end of the wire 16 leading from the 
cathode. The object of the mercury contacts 14 and 15 is to avoid the 
loss which would otherwise occur at the ex points on the conductors, 
when used to convey electricity at the high potential necessary. 

some cases the recti may be submerged in oil in order to lessen the 
liability to loss and spitting off, but this is not usually found to be 


necessary. 

In Fig 4 the conductor 22 is supported on an ebonite or glass or earthen- 
ware rod or other suitable insulator, 21, from a supporting beam, 20 ; 
the rod is protected by two umbrella-shaped inverted covers 23 and 25, 
and a cylindrical vessel 24 open at the top, all of which are constructed 
of ebonite, earthenware, glass, mica or other suitable material. Fig. 5 
shows a modification in which the conductor is suspended from a rod, 27, 
protected by cylindrical vessels, 28, 29, all being constructed of suitable 
insulating material. | 

The apparatus described may also be used for causing the deposit 
of lead fume in the manufacture of white lead by furnace processes 
or for depositing valuable factory dust. 

The principal claims are :—- 

(1) The method of causing small particles to coalcsce into larger ones 
by the use of a high potential discharge, the supply of electricity being 
obtained from a dynamo or battery or from the alternating discharge 
of condensers. (2) The method of causing small particles to coalesce 
into larger ones by the use of a high potential discharge obtained by the 
use of high potential mercury rectifiers and a high potential intermittent 
or alternating electric current. (3) The method of producing a continuous 
high potential discharge of electricity in one direction by the use of high 
potential mercury rectifiers so pig je as to transmit pulses always in 
one direction and so to charge and keep charged condensers which are 
connected to the discharging means, substantially as described. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. ] 


Microscopic Resonators.—Photographic plates developed in 
Lippman’s process show a change in the tint of the transmitted 
light when the gelatine film dries up. A similar phenomenon 
is seen in slightly gelatinised solutions of colloidal gold as pre- 
pared by Szigmondy. Both phenomena have been explained 
on the supposition that the Nistances between the absorbing 
particles is diminished on drying, and that consequently the 
pitch of the molecular resonators is altered. This matter has 
now been investigated by F. Kirchner and R. Szigmondy, with 
a view to determining the constitution of the resonators them- 
selves. They applied Planck's theory of electrical resonance, 
being enabled to determine the necessary data by Siedentopf 
and Szigmondy’s ultra-microscopic apparatus already described. 
That apparatus enabled them to count the number of ultra- 
microscopic particles in a cubic centimetre of the emulsion, 
and thus from the known quantity of gold in the emulsion to 
determine the mass of one particle. This mass came out as 
7 х 10 megohms. The emulsion showed a blue coloration 
in the dry state and a high red colour in the wet state. The 
real resonators are not these particles but the smaller gold 
particles which form the larger aggregates by combining with 
each other and with a certain amount of gelatine. The absorb- 
ing layer is represented by the sum of all aggregates contained 
in the emulsion, and is independent of their mutual distance. 
The selective absorption cannot be accounted for by inter- 
ference or diffraction, since the particles are too small and too 
close together. And something else is required besides simple 
molecular resonance. The latter could only explain the change 
of colour if the molecules could be individually separated from 
each other, as in a gas under varying pressure. According to 


Faraday, gold particles of very different masses produce the 
same coloration of a solution. The gold particles must be 
assumed to be flat leaves, and then the application of Planck's 
theory leads to a displacement of the maximum of absorption 
in the observed sense. 

[KrRcnNzn and Szicmonpy, Annalen der Physik, No. 13, 1904.] 


Life of Radium—A. Voller claims to have obtained evidence 
that the life of radium varies according to its concentration, 
and that when it is very finely divided it dies off ina few days. 
He prepared aqueous solutions of radium bromide having 
concentrations of 0:1, 0:01, &c., and spread them on glass 

lates, which were then allowed to dry. The thin radio-active 
jets thus prepared was found to adhere very tenaciously to 
the surface of the glass. The radio-activity was measured by 
the electrometer method, but for the detection of the last 
remnant of radio-activity the spintharoscope was used. The 
author obtained two results. One of these is that the con- 
centration of the salt increases the intensity of the radio- 
activity. The other result is that it also increases the life 
of the radium salt. А 0:00001 solution of radium bromide 
spread on a square centimetre of glass loses all perceptible 
radio-activity in about 126 days. A 10^? solution lasts 
only a fortnight. In no case did the author notice a revival 
of the radio-activity, at least none that could be detected with 
the electrometer. A very long exposure still yielded a photo- 
graphic impression, but it was only slight, and appeared to 
be due exclusively to a-rays of feeble penetrative power. Dis- 
cussing these results, J. Stark pointed out that the composition 
of the substance on the plate is somewhat doubtful, and it may 
consist of secondary radium rays or of emanation. The trans- 
formation of the emanation into the further products of the 
decomposition of radium might give rise to the impression that 
the radium itself was decaying. Nernst recalled the analogy 
of a very thin film of gold deposited upon silver. The deposit 
after a time loses its characteristic colour and other optical 
properties, but cannot be said to have disappeared. 


[A. VonrEn, Physikalische Zeitschrift, December 1, 1904. Paper read 
at the Breslau Scientific Congress.] 


Electric Theory of Gravitation and Terrestrial Magnetism.—The 
conception that the inertia of matter and that of electricity 
must be identical makes it probable that gravitation has an 
electric origin. W. Sutherland, who recently showed that 
cohesion and rigidity are essentially electric properties of 
matter, now investigates gravitation from a similar point of 
view. Matter may be regarded as composed of electrons in 
the form of doublets, whose inortia constitutes the inertia of 
matter. The author determines the attraction between two 
such doublets by the law of inverse squares. He finds that the 
grayitational constant may be formulated as follows in the 
C. G. S. system :— 

G 2 9 (b +c) a? V4/16 el, 
where a is the radius of the electron, e its charge, V the 
velocity of light, and b and с are small fractions representing 
the deviation of the attraction or repulsion from the strict law 
of inverse squares. If this formula is to account for gravita- 
tional attraction we must have 
b +c=32 x 10“, 

Gravitation then can be traced to an electrical origin if between 
two electric doublets there is an outstanding electric attraction 
which is of the order 10-* times the force between two of 
the electrons, one in each doublet. Ordinary experimental 
evidence of a difference of this order of magnitude has hitherto 
been out of the question, but turning to phenomena on the 
same large scale as universal gravitation in astronomy, terres- 
trial magnetism holds out the greatest promise. The author 
has already shown that the earth's primary magnetic field can 
be accounted for by spherical distributions of positive and 
negative electricity within the earth and revolving with it, the 
negative being on the whole nearer to the surface, but by an 
amount which need not exceed the diameter of a molecule. 
The author works out a theory which leads up to the old 
hydrodynamical analogy of sources and sinks. The only diffi- 
culty which results is how to account for the absence of a 


strong electric field resembling the earth's magnetic field. 
[W. SUTHERLAND, Philosophical Magazine, December, 1904.) 
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“ ELECTRIFICATION” OF THE METROPOLITAN 
RAILWAY. 
For nearly 42 years the famous Metropolitan Railway of 


London has been worked by steam locomotives, and within a 


month of its 42nd birthday the deposition of that class of 
machinery has been commenced. Obviously, it would be 
impossible to make the change from steam to electric traction 
suddenly, but the withdrawal of the old rolling stock and the 
introduction of the new commenced on Tuesday, and the 
replacement will now proceed gradually but continuously. The 
history of this railway is interesting, the line having been owned 
originally by the Great Western Railway Co. When first opened 
it was only 32 miles in length. Its object was to act as a feeder 
to the Great Western Railway, and it ran from Farringdon 
Street to Bishop’s Road. Long before electric traction was 
thought of, so early, indeed, as the first year of the life of the 
line, a third rail was laid, its function being not to convey elec- 
trical energy, but to enable the tract to accommodate both 
broad and standard gauge trains. Originally the line was built 
to the old broad gauge, so as to permit the Great Western 
rolling stock to run over it, but on the formation of the 
Metropolitan Railway Co., who took over the working, a third 
rail was laid down to standard gauge, and rolling stock of both 
gauges ran in the tunnels. In 1869 the broad gauge was 
abolished. Previously to this date, however, an extension 
had been constructed to Moorgate-street and another to 
Hammersmith. The St. John’s Wood branch to the “ Swiss 
Cottage” was also opened in 1868, and at the present day 
the line serves a very extensive area in the north-west of 
London. It is not proposed to adopt electric traction on the 
entire system forthwith, but there will, nevertheless, be 


‘approximately 26 route miles electrically equipped in the 
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immediate future, most of which is nearly completed. This 
figure includes the entire northern half of the familiar Inner 
Circle, the branch from Baker-street to Harrow and thence to 
Uxbridge, and the Hammersmith line from Westbourne Park. 
The power required will, naturally, be very considerable, and 
although the power house at Neasden is not so large as that 
of the Metropolitan-District Railway at Lot's-road, yet it is 
the largest in the United Kingdom owned by a single railway 
company. 

It was the unpleasant atmospheric conditions upon the 
Inner Circle that first led to the consideration of the question 
of adopting electric traction. In consequence of numerous 
complaints, a Committee was appointed by the Board of Trade 
in February, 1897, “to inquire into the existing system of 
ventilation of the tunnels on the Metropolitan Railway and to 
report whether any, and if so what, steps could be taken 
to add to its efficiency in the interest of the public.". The 
report of this Committee was published in October, 1897, and 
after making certain recommendations, as a temporary expedient 
to mitigate the existing nuisance, the Committee stuted that 
* by far the most satisfactory mode of dealing with the venti- 
lation on Metropolitan tunnels would be by the adoption of 
electric traction." Now the Inner Circle is owned by two 
separate companies,—viz., the Metropolitan Railway Co. and 
the Metropolitan District Railway Co. (frequently called 
simply the ‘District Co.")—which are two independent 
concerns with different directorates, in spite of the similarity 
of their names and the physical connection between the two 
lines. In 1898, after negotiations between the two companies, 
Sir JoHN WoLFE Barry and Sir WILLIAM PREECE were 
appointed to report on the possibilities of electric traction. 
Upon the presentation of this report, a sum of £20,000 was 
voted for the purpose of experiments, and in due course the 
section of the Inner Circle between Earl's Court and High- 
street, Kensington, was equipped for working electrically. 
The total length of this line was 5,000ft., a third and fourth 
rail being added and low-tension continuous current being 
supplied from a temporary power station erected close at 
hand. The line was opened in May, 1900, and a full illustrated 
description appeared in The Electrician, Vol. XLV., р. 163. 

Following the advice of the old Italian proverb, **Chi va 
piano, va sano e anche lontano " the directors of the two 
companies next determined to ascertain whether any other 
system than the experimental one would be more advan- 
tageous. In August, 1900, therefore, it was agreed between 
the two companies to ask eminent firms of electric traction 
engineers to submit plans and specifications for the equipment 
of the Inner Circle for electrical working. Amongst the 
names mentioned as good firms to apply to were the British 
Westinghouse Co., Messrs. Mather & Platt, Messrs. Siemens 
Brothers & Co. and the “ American Companies,” and a com- 
mittee of three members from each of the railway companies 
was appointed to deal with this matter. 

At first there had been no circumstances, beyond public 
convenience, to induce the directors to hasten matters unduly, 
but the Central London Railway, which was opened in 
June, 1900, immediately caused an adverse effect upon the 
traffic of the Inner Circle. In fact, during the last 20 weeks 
of the year 1900 it was estimated that the loss in revenue, as 
compared with previous years, amounted to £1,390 per week. 
In consequence of this, the electrification of the Inner Circle 
was regarded, practically for the first time, as being of extreme 
urgency, and in January, 1901, nine tenders were received 
from various firms for the complete equipment of the Inner 
Circle, whilst the District Company, at a special meeting, 
received sanction for. the creation of £500,000 new share 


capital and £166,000 in new debenture stock in view of the 
expense which the new system of traction would involve. 

The nine tenders were immediately referred to Sir WILLIAM 
PREECE and Mr. THOMAS PARKER for report. The choice of 
these two gentlemen ultimately fell upon a tender from Messrs. 
Ganz & Co. of Budapest, which proposed the use of high-tension 
three-phase current in which a pressure of 3,000 volts was 
applied directly to the trains. A saving in cost of many thou- 
sands of pounds was claimed for this system as compared with 
the low-tension continuous current system. This recommenda- 
tion had been adopted by the Metropolitan Railway Co. and 

was under consideration by the District Company when a 

hitch in the negotiations was introduced mainly owing to the 

financial condition of the District Company, and matters were 

made more acute by the resignation of Mr. J. STAATS FORBES 
from the chairmanship of the company. It had always been ad- 

mitted that the Metropolitan Company was in the better position 
finaneially, but the position of the District Company was such 

that Mr. R. W. Perks, when elected chairman of the company 

in succession to Mr. Forbes, found it advantageous to carry 

on negotiations with certain American financiers with Mr. C. T. 
YERKES at the head. During the course of his investigations 

into the prospects of the District Company, Mr. YERKES and 

his engineers paid a visit to Messrs. Ganz & Co.'s works at 

Budapest to inspect the system proposed in this firm's tender ; 

but returned firmly convinced that such a system should not 
bo adopted if he were to continue any relationship with the 

District Company. Consequently, з complete deadlock arose 

between the two companies, and the matter came before 

the Board of Trade for arbitration. The Hon. ALFRED 

LYTTELTON, K.C. (now Colonial Secretary) was appointed 

umpire, Mr. H. F. PARSHALL representing the District Company 
and Mr. T. PARKER the Metropolitan Company. A first meet- 

ing was held on October 7, 1901, but only formal business was 
transacted, and an adjournment was made until October 29th, 
when the case for the District Company was opened by Mr. 
FLETCHER MourTON,K.C. The District Company advocated the 
ordinary continuous-current system at 500 or 600 volts so far as 
the working current was concerned, with high-tension three- 

phaso generation and distribution to sub-stations. Their witnesses 
included Mr. R. W. Perks, Mr. C. T. Yerkes, Mr. J. R. Chap- 

man, Mr. E. W. Rice (Vice-President of the American General 
Electric Co.), Mr. James Swinburne and Mr. Philip Dawson. 
The case for the Metropolitan Company was entered upon on 
Tuesday, November 5th, Mr. C. A. Cripps, K.C., contending 
that if the Ganz system were adopted a saving of £15,000 per 
year would be effected in addition to £150,000 in initial cost. 
Herr O. T. Blathy, manager to the electrical department of 
Messrs. Ganz & Co., explained the system proposed in great 
detail. As stated before, it was proposed to introduce a pres- 
sure of 3,000 volts directly to the motors on the train from 
overhead equipment. The adoption of the system was sup- 
ported by Prof. J. A. Ewing, F.R.S., Prof. S. P. Thompson, 
F.R.S. and Major P. Cardew. The proceedings, which ter- 
minated on November 15, 1901, were specially reported in our 
columns at considerable length. The Award, in favour of the 
continuous-current system, was issued within a month. 

Both eompanies have loyally acted upon the terms of the 
Award, and now that the Baker-strect extension has been com- 
pleted we may look forward to the conclusion of the work on 
the Inner Circle before the end of next year. There is no 
doubt that the change from steam to electric traction is one 
that will be given a most hearty welcome by the public. The 
run to Uxbridge, mentioned on another page, which took place 
on Tuesday, and really marked the inauguration of electric 
traction, was an unqualified success. 
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The Cultivation and Preparation of Para Rubber. By W.H. 

.JonwsoN, F.L.S., F. R. H. S. (London: Crosby Lockwood & Son.) 

7s. 6d. net. 

Three or four books relating to indiarubber from a scientific 
or à manufacturing point of view have appeared of late years 
to swell the very small library previously existing for those 
interested in the subject. The small volume under notice is 
the first, we believe, to minister specially to the wants of the 
rubber planter, who, as a class, will undoubtedly increase as 
time goes on. Mr. Johnson has strong qualifications for his 
self-imposed task, having held Government posts in connec- 
tion with the furtherance of Para rubber planting in the 
Colonies. As a botanist, and on his own ground, he writes 
lucidly, and has managed to crystallise into a small space 
matter hitherto available only in trade journals and Govern- 
ment publications. 

It is where he gets off his own ground in the brief resumé 
of the manufacture in the introductory chapter that he comes 
in for our criticism. A little judicious editing (say, in the 
office of the Indiarubber Journal so often quoted in the book) 
might have resulted in something more understandable by the 
uninformed reader. Of course, the difficulties in the way of 
treating the matter in the short space allotted to it must not 
be overlooked, but at any rate the dates might be correctly 
Eu The vulcanisation of rubber was first effected by 

ancock and Goodyear much nearer 1844 than 1874, and 
though the rate of progress has certainly been increased in 
later years, yet the great fillip that the trade received must 
be dated from 1845. With regard to the increasing demand 
for rubber and its undoubted shortage of supply we think 
that rather too much is made of the effects of the tyre and 
electrical industries. In the latter case paper and other 
fibrous material has largely ousted rubber, while as regards 
the tyre industry, we think that if careful enquiries could be 
made, its progress is not responsible for the increased use of 
rubber to anything like the extent claimed for it by general 
writers. This use of rubber, of course, looms largely before 
the public eye, while its application in engineering, and more 
especially in modern shipbuilding are altogether ignored 
because they do not come under general observation. 

Though the cultivation of Para rubber is certainly to he 
commended where found feasible as likely to prove a remunera- 
tive departure in economic botany, it must not be overlooked 
that the shortage of supply from natural sources in South 
America islargely due to the amount of acclimatised labour 
being so limited. Were the climate less deadly, it is certain 
that the large areas of untapped forest would soon minister to 
present wants. With regard to the market quotations given 
for the Ceylon rubber and for that from untended Nature, we 
are not aware of any preference being given to the former by 
manufacturers except in the one particular of freedom from 
moisture. The South American product always loses some- 
where about 15 per cent. in washing and sheeting, while the 
Ceylon rubber comes to the market practically dy. for this 
reason fetching a higher price, due directly to its higher 
content of rubber, and not, to the best of our knowledge, to 
any intrinsic superiority. That the Para rubber tree can be 
successfully cultivated in Ceylon and the Malay Archipelago 
is now a matter of fact, and the result of the efforts to accli- 
matise it in West Africa will be watched with interest, all the 
more since the diminution in the yield from the Landolphia 
trees due to reckless gathering has become accentuated. 

With the present volume at hand the prospective planter 
will have a valuable aid in his work, and he will be well advised 
if he keeps himself up to date by perusing the issues of the 
Indiarubber World of New York, a journal in which rubber 
planting interests receive close and regular attention. 

Higher Text-Book of Magnetism and Electricity. Ву R. WaLLAcR 
Stewart, D.Sc. (London: W. B. Clive.) 6s. 6d. 


As explained by the author, the basis of this work is his 
‘Text-Book of Magnetism and Electricity.” The new work 


work, and although the treatment is mainly of an elementary 
character, the author has made use of higher mathematics, 
including the calculus, to a certain extent. Part I. deals with 
electrostatics, part II. magnetism, and part III. current elec- 
tricity. One great advantage of the book is the way in which 
it deals with the numerical work. Instead of giving an ex- 
ample of each formula as it occurs, a brief summary of the 
most important quantitative relations is given at the end of 
every few chapters, and after illustrating one or two calcula- 
tions by examples, a number of questions are set and their 
answers printed at the end of the book. Candidates for 
London University degrees will find this work a valuable aid, 
although for practical engineers it is, of course, less useful, 


A Pocket-book of Blectrical Rules for the Use of Electricians 
and Engineers. By Joux Munro and Ax DbREw ЈАМТЕВОХ. 17th 
edition. (London: Chs, Griffin & Co.) 8s. 6d. 

A few revisions have been made in this pocket-book, but it 
still retains its character and offers its patrons the dear familiar 
mixture of old and—nearly new. In each new edition some 
of the suggestions of the reviewers of the previous edition 
are adopted, but this still! leaves the amended portions about 
18 months behind the times. Moreover, this method of 
revision assumes that the reviewer laboriously and conscien- 
tiously wades through the book from cover to cover, and then 
publishes the result of his labour in his notice of the book. 
Even were the available space in our review columns ample 
enough for the purpose, we should be loth todo this; for it 
would be almost vandalism to remove or to renovate some 
of the ancient and historic pages that are still left of the 
Munro and Jamieson of our student days. Let us still pre- 
serve the charm of old associations if we can, and do nothing 
to assist in the replacement of monuments of antiquarian 
interest by the unsuccessful efforts of those who have endea- 
voured to keep up with the rapid pace of electrical engineering 
progress and have been left behind in the race. 


First Stage Magnetism and Electricity. By R. H. Jupe, M. A., D. Sc. 
Revised edition. (London: W. B. Clive.) 28. 

This elementary text-book is intended for students reading 
for the South Kensington Board of Education examinations, 
and has recently been revised and re-written. It consists of 
three parts, the first of which deals with electrostatics from 
the “ potential” point of view, the “free and bound charge” 
aspect having been abandoned as a basis. The second part 
deals with phenomena of magnetism, while the third embraces 
* voltaie electricity." Although the number of elementary 
text-books of this kind is legion, yet it cannot be said that the 
one before us is superfluous ; the methodical arrangement of the 
matter and its general treatment are distinctly in its favour. 


THE DIELECTRIC STRENGTH OF CERTAIN 
SPECIMENS OF MICA. 
BY ERNEST WILSON AND W. Н. WILSON. 


About a year ago Messrs. F. Wiggins & Sons supplied one 
of us with a series of mica specimens upon which we conducted 
a number of experiments, our object being to find their dielec- 
tric strength. We publish the results as they may perhaps 
prove useful to engineers. 

The method of test was to place each shect between two 
circular bronze electrodes each lin. in diameter and іп. thick 
and to raise the difference of potential between them by aid 
of an alternate-current transformer until the specimen broke 
down. The frequency was 55 and the P.D. was raised by 
increasing the exciting current of the alternate-current gene- 
rator. Each test was completed as rapidly as possible, but in 
the case of the micas having the higher dielectric strength (for 
example, some of the Bengal micas) there was slight local 
heating due to the electric discharge at the edge of the discs 
consequent upon the increased density of the electrie force 
produced there by the presence of the mica. Іп some cases as 
many as eight or nine specimens of one kind of mica were 
broken down. 

The P.D. in volts per centimetre of the thickness was 


takes the student up to the standard necessary for final degree ! plotted in terms of the thickness and a mean curve drawn 
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through the points. From these curves the figures given in 
the accompanying table have been obtained. In three cases 
only have we figures obtained from sheets about 1mm. thick, 
which had to be of much larger size to render the tests possible. 
These specimens are Nos, 14, 15 and 3, placing them in the 
order of their dielectric strengths, and as these micas are most 
in use for electrical purposes the curves are plotted in the 
accompanying diagram. ‘The inference is that at about 1mm. 
thickness the total dielectric strength of mica between lin. 
discs becomes approximately proportional to its thickness. 
The ruby micas are largely used for condensers. The amber 
(Canadian) and green (Madras) micas are largely employed for 
insulation purposes generally. 

It is noteworthy that those micas which have the highest 
dielectric strength when thin are not necessarily the best when 
thicker layers are compared. The time taken to break down 
most of the sheets varied from 1 minute to 1 minute, but in 
the case of the ruby mica when Imm. thick its temperature 
would have been raised unfairly high on account of excessive 
sparking if we had broken it down with lin. discs. A blunt 
point, having an angle of 25 deg. on a rod jin. diameter, 
was used instead of one of the circular electrodes. In all 
other cases the circular electrodes were used, and in no case 
was the temperature more than one could bear by placing the 
hand on the specimen. 
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Thickness in Centimetrea for Air, and in 107 mm. for Mica. 


In order to get à comparison between the dielectric strength 
of air and these micas we show two dotted curves in the 
diagram. The upper one gives the strength of air between the 
discs which were used with the micas. The lower one gives 
the strength when one of the discs was replaced by the blunt 
point used for breaking down specimen No. 14 when it was 
Imm. thick. The difference between the strength of air of a 
given thickness in the two cases hardly justifies us in plotting 
the point obtained with specimen No. 14 when it was 1mm. 
thick on the same curve with those obtained when it was 
thin. The strength of this mica between the lin. discs would 
probably have been greater than 0:72 x 10° volts per centi- 
metre, but the sheet was not large enough to break down with 
sufficient rapidity to keep down its temperature. We chose 
discs for the tests as they more nearly reprosent engineering 
practice, but with flat mica sheets of moderate size a difficulty 
is naturally encountered by the different conductivities for 
electric flow in the insulator and the surroundingair producing 
electric discharge through the air. 

It must not be inferred from the above experiments that the 
specific dielectric strength of an insulator is a variable depen- 
dent upon its thickness. The P.D. required to puncture a 
given specimen when surrounded by air is a function of the 
shape, relative size, distance apart, and nature of the electrodes. 
The following experiment is interesting in this connection. 
Suppose two sheets of ruby mica (No. 14) each O 07mm. thick 
be placed side by side between two circular disc electrodes, 
each lin. diameter. It will be found that the P.D. required 
to puncture these sheets in a given time is less than when two 


sheets of the same kind of mica each 0:05mm. thick have 
placed between them a sheet of tinfoil of larger area than the 
electrodes, the total distance between the electrodes being the 
same as before. An examination of the brush discharge shows 
that the greater area of the tinfoil accounts for this since it 
reduces the density of the electric force at the edge of the 
discs. This increased density at points along the edge of the 
discs suggests that the slots in which high-tension coils are 
embedded should be rounded off at the ends, or special shields 
used there to relieve it. In special cases an intermediate sheet 
might prove beneficial. 


Maximum volts in 105 required 


of | Description and place c ор крк 
speci- where found. Thickness in millimetres. 
men. | 
| 01 0:2 0:8 1 
5 ——— p 
1 | Madras, brown spotted ...... 16 1:2 0:9 s 
2 әз green » Å...) 13 11 09 ae 
38 „ „ B. 1:0 075 | 05 | 027 
4 ii " wo . 2S 11 0:94 "e 
5 5 , Stained ........ 16 1:2 0:95 
6 " „ much stained .. 19 1:3 1:0 š 
7 „ groen clear. В. .... 17 1'2 0°95 e 
8 i Es is О. ье 1:7 1:2 0:90 
9 » з "e D. 20 1-8 0:8 * 
10 | Bengal, spotted dd e| 11 0*6 0:2 Vs 
11 „ ruby, much stained ..| 16 14 1:2 "e 
12 s». White 2:5 13 04 ae 
13 „  yjyelow esseen. cone 21 14 0:9 ss 
14 „  ruby,clear .......... 2:1 1:4 0:9 0°72 
15 | Canada, amber 1:5 11 0:8 0:5 
16 | South America, spotted ...... 1:0 | 0:6 0˙4 2 
17 [T] 57 ruby, olear. . 21 | l4 0:9 eo 


GAS ENGINES IN CENTRAL STATIONS. 


The following is an abstract of the discussion which took 

lace in connection with the Paper on the above subject read 
by Mr. H. Campbell before the Leeds Local Section of the 
Institution of Electrical Engineers on November 17th. The 
Paper itself was published in abstract in The Electrician of 
November 25th, р. 211 :— 


Mr. McLAREN asked whether the note, No condenser, no power 
load,” appended to the tabulated results of the steam-driven plant at 
Guernsey applied to October only or right through. He had had some 
experience in putting engines into central stations, and found that the 
more economical the engines the worse were the results, and this would 
also apply to the gas engines. In his Paper before the Institution of 
Mechanical Engineers in July, 1903, he had mentioned that none of the 
gas engine stations showed an economy equal to the steam engine stations. 
Referring to Walthamstow, Redditch, &o., Mr. Campbell made com- 
parisons without having all the facts. It was impossible to compare one 
station with another, because of the different working conditions. That 
was the reason why he (Mr. McLaren) took the whole of the stations 
throughout Great Britain ; he obtained the whole of the different prices 
of fuels and struck a rough average, so that the lighting stations were not 
confused with the tramway stations, &c. The author had taken his 
figures for London at ld. per unit, condensing. But there were in 
London alone five steam engine stations lower in works cost than 
Walthamstow, and two of these stations were lower in fuel cost, so that 
it was evident that comparisons could not be made unless everything was 
taken into account. As regards the comparison of fuel costs, it was 
hardly right to mention engines using a cheaper fuel and compare them 
with engines using a dearer fuel. The ordinary oil engine had to use an 
expensive oil, and the economy of the Diesel engine lay in the fact that 
it could use a cheap oil. He admitted that the results of the gas engines at 
Guernsey were excellent, but he could not congratulate them on the steam 
engine results, which seemed to him to be very bad, the fuel cost bein 
on an average 0:74. Of all the small stations there were very few whic 
had such a high fuel cost. He also thought there must be some error in 
the exceedingly high load-factor of 70 or 80 per cent. which was mentioned. 
There was a difference in the price of coal used at Walthamstow and 
Guernsey respectively of 38 per cent, and there was only 34 per cent. 
difference: in the cost per unit, showing that Walthamstow was really 
more economical than Guernsey. Regarding the units generated at 
Guernsey, the fuel cost was 0:5 for the steam engines and 0:242 for the 
gas engines, That was a very great difference in favour of the gas engines, 
on which the author was to be congratulated ; but he believed that he 
worked on a wrong basis ; he should not place the best gas engines against 
the worst steam engines. The steam engines seemed to be running very 
badly, according to the tables, and with the gas engines it was just the 
reverse. However, it very much depended upon the man who was look- 
ing after the machines. When it came to works cost the difference was 
only 28 per cent, in favour of the gas engines, the reason being that more 


858 . THE ELECTRICIAN, DECEMBER 16, 1904. 


attention was required by gas engines. The coal used by the boiler for 
making the gas was 15 per cent. of the total required for the plant. 
They were, therefore, using the most economical plant with the worst 
boiler imaginable. 

Mr. A. B. MOUNTAIN said that it would be a good thing to use gas 
engines just to tide over the peaks during the period from October to 
March. Mr. Mountain thought that the author would agree with him 
that an engine governed by throttling was not as economical as the 
old “ hit and miss” engine. 

Mr. WOODHOUSE asked whether the cranks were actually at right 
angles or only approximately so. If the engine was balanced, the cranks 
could not be at right angles, as it was impossible to balance an engine 
with four cranks set like this. 

Mr. J. W. DAWSON inquired whether there was any increase in 
efficiency by introducing water into the exhaust. With regard to the 
proposal of using gas engines in addition to steam engines, taking gas 
from а gas company, he pointed out that the gas engines would then be 
taking gas at the same time that the mximum of gas was used for other 
purposes, 

Mr. 8. D. SCHOFIELD, speaking with regard to the gas engines at 
Hebden Bridge, said that the sound of the engine when working and its 
external appearance was very similar to the standard high-speed central 
station type of steam engine. There did not seem to be much more 
attention required than what would be given to a steam engine of similar 
size, In connection with the question of overload capacity, he mentioned 
that he had put down several steam sets and on the last one erected 
found that the engine would give ifs normal output for 24 hours continu- 
ously; would carry 25 per cent. overload for two hours, 50 per cent. 
overload for 30 minutes, and 100 per cent. overload for one minute with- 
out dropping speed or volts more than 10 per cent. Such an overload 
capacity was very comforting to an engineer when the peak load came 
on in the winter time, While fuel costs would appear to show in favour 
of the паз plants, it must be remembered that fuel costs were not the 
whole of the running costs. The cost in wages for the two sets given in the 
Paper, did not seem to show any decided advantage in favour of gas or 
steam, He thought that the cost of repairs and renewals would be heavier 
with gas than with steam, The valve gear and other parts of the engine 
wotld require refitting, adjusting and renewing oftener than similar parts 
in the steam set, "T | | 

Mr, H. E. YERBURY asked if the author had any figures with regard 
to the relative efficiencies of gas engines and engines fed with common 
petroleum with a modern type of carburetter. 

Mr. P. ROSLING was of the opinion that a 250 н.р. engine was not of 
much use to large stations. With regard to the power-factor at the 
Guernsey station, the two months chosen—viz., September and October, 
were the particular months in which the load-factors were 11 and 20 per 
cent., respectively, less for the steam engines than for the gas engine. 
If July and August had been taken when the load-factors were арргохі- 
mately the same, the balance was only very slightly in favour of the gas 
engine. He had seen recently two 250 n.». gas engines, running on gas 
from coke ovens, but in less than 12 months they had to take the whole 
thing to pieces to remove the tar; and he supposed that gas from coke 
ovens was somewhat similar to that from a producer plant. The author 
had shown these engines with flywheels at both ends of the crankshaft, 
and he (Mr. Rosling) would like to know if any trouble had been experi- 
enced with engines built that way, because steam engine makers had had 
great trouble with two flywheels one at either end of the same crankshaft. 

Mr. ROGERSON drew attention to the Hebden Bridge results and 
mentioned that the fuel cost was as high as 0:462d. and this, he thought, 
would have to be considerably lowered before the results could compete 
with steam engines. In one of the tables the momentary variation in 
speed on the maximum load being thrown off, was given as 9 per cent. 
and this was extremely high, especially in cases of stations using alter- 
nators in parallel for traction work. 

Mr. SEATON alluded to the costs obtained in a 500kw. steam. driven 
station which Messrs. Willans & Robinson had erected in Scotland about 
three years ago. The coal cost came out at 0: 148d., oil and waste 0-013d., 
wages 0-022d., repairs 0:022d., total works cost 0°205d.; 5 per cent. 
interest on £10,000 came out at 0:044d., and 10 per cent. depreciation on 
£10,000 came out at 0'038d.; the total cost, including interest and 
depreciation, was therefore 0°337d. He had a letter from Scotland only 
the other day to the effect that these figures were being very well main- 
tained, the figures for this year coming out at 0:334d. It was a factory 
plant, and the boilers were working at 25010. pressure, engines running 
condensing. As far as he knew, these figures constituted a record in 
electrical generation. 

Mr. H. DICKINSON thought that the results obtained with gas engines 
80 far were not very good. He understood that at Redditch there had 
been very considerable trouble, and believed that the engines there were 
out of use for many months and a steam plant running. 

Mr. W. EMMOTT said that his final report on the Hebden Bridge 
engines showed that the efficiency obtained was really 6 per cent. better 
than had been stated in the author's Paper. As to the comparative cost 
of a 250 n. n. p. suction plant, and а water-tube boiler of the same power, 
it could be stated that a water-tube boiler would cost 24 times as much as 
the suction plant. ltegarding the space, a water-tube boiler would take twice 
as much as the suction plant. Where anthracite could be obtained at a 
prohibitive price only coke could be used, and he knew of an instance 
where it was cheaper to burn coke at 13s. per ton than anthracite at 26s. 
per ton. The cost of banking up a fire in a suction plant of 250 n.u.p. 
for 12 hours was less than 1s. Several engines could be run with one 
producer. An engine could be started up from a banked fire in 15 minutes 
without difficulty, and an engine could be started in one minute when the 
producer was going. 

Mr. H. CAMPBELL, in reply, agreed that the boiler of the gas plant 


was not a very good one. Unfortunately, gas-plant makers did not much 
trouble about the fuel consumption in these boilers. With reference to 
gas engines for alternating-current machines, he was sorry he could not 
give much information on that poirt. His firm was now making an engine 
of 400 н.р. intended to drive alternating-current machinery. The engines 
at Guernsey were quite capable of carrying continuously the load at which 
they were rated. The Bt. Sampson's engines ran at top load, not all the 
time, of course, owing to the varying powerload; butthey had to take an 
overload of 20 per cent. at any time. One feature about the four-cylinder 
engines was that they had never been able to pull them up, no matter 
what load had been on. They had slowed them down but not pulled 
them up. The engines at St. Sampson's started at seven in the morning 
and stopped at eight at night. In September the steam-engine plant ran 
480 hours and the gas-engine plant 412 hours. So far as the author's 
experience went, there was neither a loss nor а gain due to the cooling of 
the exhaust gas by the water; the sole object of which was to reduce the 
noise. With reference to Mr. Schofield's remarks as to the wages cost, 
they were given in thetable. With reference to Mr. Rogerson's remarks 
about the fuel cost at Hebden Bridge, Mr. Campbell pointed out that the 
engine was running at half load at the time the figures weretaken. As to 
the variation of speed between no load and full load, at the time his firm 
made this engine this matter was not thought of being of great importance. 
He did not see any difficulty in cutting down that figure of 9 per cent. to 
something like 6 or even 5 per cent.; it all depended upon the range of 
the governor in working the throttle valve. The description which Mr. 
Seaton had given of the Willans set and the total cost per unit of 0°334d. 
was remarkable indeed, but it must be said that it was working in very 


| favourable conditions. Engine slack was suitable for gas-making plants, 


but he was not an enthusiast about using ordinary coal for gas making. 
There were a few gas plants which used a common coal, but the first cost 
was out of all proportion to the advantages gained. He himself preferred 
to pin bis faith to a plant where the first cost was low and the efficiency 
higher. He believed that the plant using anthracite and coke was the 
plant which would survive the others. In answer to a question by Mr. 
Rosling, he might tell him tbat the steam engines at Guernsey had been 
working for three years, so that they were not very ancient engines. 
Another question which had been asked was about the two flywheels on 
the engine shaft. When his firm designed the engines they were not 
aware of the trouble which Messrs. Willans & Robinson had had, and so 
far they had not had the slightest trouble with two flywheels; neither 
with hot bearings or creaking crankshafts. Mr. Dickinson spoke about 


the bad results at Leyton and King’s Lynn, and he also asked what was 


wrong with Belfast. He (Mr. Campbell) thought the answer was that 
they had got hold of bad gas engines. "Taking the Belfast experience 
firet, the difficulty there was first of all in getting the engines to run in 
parallel; they had the old hit-and-miss type of governor. Then they had 
difficulties in getting the engines to run at top load. In addition to that 
they were using town lighting gas at 2s. 3d. per 1,000 cubic ft., and 
they were also using the old system of ignition tubes, the cost of 
which was given as 0:223d. per unit, including, of course, waste, &c. 
With regard to King's Lynn, he understood they had a great deal of 
trouble with vibration and noise. With regard to Leyton he did not 
know the details. He agreed with Mr. Dickinson that high speeds were 
necessary, but he feared that we should never be able to get the high 
speeds of steam engines. The gearing would not be able to stand the 400 
or 450 revs. per min. Occasionally the water jackets on the gas engines 
and the exhaust valves and pistons had to be cleaned out, but that was 
after several years’ time. At Guernsey salt water is used for cooling the 
engines and for the gas plant, and as lang as the water was circulated 
fast enough and was not allowed to increase in temperature toc much, 
there was no salt deposit. The note No condenser, no power-load,”’ 
referred to by Mr. McLaren, referred to the month of October only. 


NOTES ON EXPERIMENTS WITH TRANSFORMERS 
FOR YERY HIGH POTENTIALS.* 


BY PROF. HAROLD B. SMITH. 


During the college year 1900-1, four graduate students in elec- 
trical engineering at the Worcester Polytechnic Institute undertook 
the design and construction of a 500,000-volt transformer at the 
suggestion and under the direction of the writer. This transformer 
was in operation early in May, 1901, and at that time developed a 
secondary potential, at 60 cycles per second, which was capable 
of disrupting a 48in. (1:22-metre) air-gap between sharp needle 

oints. | 
d The design of this transformer called for а ratio of transformation 
of 1 to 2,520, at 60 cycles, and a maximum core density of 8,600 
gausses, when at & secondary potential of 500,000 effective volts. 
The primary winding consisted of 46 turns of heavy stranded con- 
ductor—28 turns on each core—in series for & primary potential of 
200 volts, 60 cycles, giving а maximum magnetic flux of about 
1,600,000 maxwelis at full rated voltage. The secondary winding 
was sub-dividedi nto 66 coils, each of which was further sub-divided 
by cotton tape: nto four sections. There was a total of 115,920 
turns of nuniber 32 B. and S. double cotton-covered wire in the 
secondary winding. Each coil was wound in & spool turned from 
thoroughly-seasoned white pine of the very best quality and care- 


* Abstract of a Paper read before Section B of the International Elec- 


| trical Congress of St. Louis. 


THE ELECTRICIAN, DECEMBER 16, 1904. 


fully selected stock. The cross-section of the spool is shown in 
Fig. 1, and the outside diameters of the spools ranged regularly 
from 16in. up to 82in. 

The middle of the secondary winding was connected to the core 
and to the primary winding, and carefully earthed in most of the 
work which has been done with this transformer, although it has 
been operated on a number of occasions without earthing the 
secondary circuit. The primary circuit, supplied with current from 
& generator which may be regulated as desired, was always earthed 
for the protection of the operator. 


This transformer has been used for three years upon work of 


investigation connected with various thesis subjects upon which 
students at the Institute have been engaged, together with some 
work carried out personally by the writer upon the dielectric 
properties of air and oils. During this time it has been found 
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necessary upon two or three occasions to cut out a few faulty coils 
of the secondary winding; but when it is stated that this winding 
contains about 125 miles of No. 89 B. and S. wire, which was not 
wound in layers, although each coil may develop from 8,000 to 
9,000 volts, tbis is not surprising. Tests made with this transformer 
indicate that, with the substitution of a modification of the secon- 
dary winding which has been introduced by the writer in trans- 
formers of more recent design, а potential of not less than 750,000 
volts effective, or over a million volts maximum, can be secured 
from this transformer. Ав soon as suitable opportunity presents 
itself, it is proposed to make this change. The transformer is 
located in a separate transformer house on the campus of the Insti- 
tute, at some distance from other buildings on account of the fire 
risk occasioned by over a thousand gallons of oil required for 
insulating the secondary winding. 
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Fio. 2.—5$трь View or 200kw. 300, 000-voLT TRANSFORMER, 1904. 


On May 27th of this year, an order was placed with the writer 
for a 200kw. 800,000-volt transformer, which was shipped to its 
destination July 18th, and has recently been placed in operation 
and accepted by the purchaser. As this transformer was designed 
along lines which will permit its operation at considerably more 
than its rated voltage and power output, and probably constitutes 
the largest transformer yet built for very high potentials, the writer 
has been permitted to give the following brief description :— 

Fig. 2 shows an assembled view of the transformer core and 
secondary winding ready to be immersed in the oil contained in the 
transformer tank. The connections to the primary and secondary 
circuits are so arranged as to permit full rated power output at 
secondary potentials of either 75,000, 150,000 or 300,000 volts, 
60 cycles. The maximum ratio of primary and secondary turns 1s 
816, as the primary is designed to be supplied from a 1,040-volt 
generator. The secondary contains about 33,000 turns of about 
42 miles length of conductor. 
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STUDIES IN MAGNETIC TESTING.* 


BY G. F. C. SEARLE, M.A. 
(Cavendish Laboratory, Cambridge.) 


(Continued from page 316.) 


EFFECTS OF MANY REVERSALS OF A Force X ОРОМ THE APPARENT 
PERMEABILITY FOR A SMALLER Force Н, 


$ 18. To illustrate in a systematic manner the effect of a magnetic 
history of many reversals of a magnetic force upon the apparent 
induction subsequently found for a smaller magnetic force, the fol- 
lowing experiments were made upon 16 strips of Tagger Plate.“ 

The iron, after demagnetisation by reversals, was subjected to 50 
reversals of a force X, for the purpose of giving it a magnetic his- 
tory; it was then subjected to‘ 200 reversals of a force Н, and at the 
end of this series of reversals the apparent induction B' for the 
force H was found. This constituted one observation. The operation, 
including the demagnetisation, was then repeated with other values 
of H ranging from zero to X, the force X remaining fixed. А new 
value was then taken for X, and the process of finding the apparent 
induction for a series of values of H was repeated, the values 
assumed by X being 8:0, 4:0, 2:5 and 1:0 gausses. To obtain a 
standard for comparison the normal induction B, was found for 
each value of H employed. 

The maximum value of the magnetic force used in the demag- 
netisation was found to be about 4:8 gausses. This exceeded con- 
siderably the critical magnetic force—1:6 gausses—and was found 
to be suflicient for effective demagnetisation. 


Fic. 3.—*'* Taocer РАТЕ,” 


The results of the experiments are recorded in Fig. 8, which shows 
how the values of the normal permeability u and of the apparent 
permeability и depend upon Н. In order to show all the results on 
a single diagram a fresh origin has been taken for cach fresh value 
of X, the step from one origin to the next one being 1:0 gauss. To 
make the diagram more complete, the curve for each of the smaller 
values of X has been continued beyond the point HX by the data 
obtained for the normal permeability in the experiments with 
X =8; the continuations of the curves are shown as broken lines, thus: 


It will be seen that in each case the apparent permeability after 
the action of the force X is, for small magnetic forces, less than the 
normal permeability for the same forces, the effect being the more 
marked the greater the force X which gave the magnetio history. The 
greatest proportional reduction of permeability occurs for H=0°5 
after the action of X =8, when the value of »’/y, is as small as 0:28. 

But even for the largest value of X there is very little difference 
between р’ and % when H exceeds 1:6, the critical force for which 
ро attains its maximum value; for H=80 and for larger forces up 
to H=8'0, I could detect no difference between ' and pọ The 
value of H, for which the two curves begin to be identical, dimi- 
nishes as X diminishes, and in each case the two curves begin to 
coincide before H reaches X. 

In the curves for X= 8:0, X 24:0, and X = 2˙5 it will be seen that 
the maximum of ' occurs at nearly the same value of Н as the 
maximum of p, In this circumstance is found a justification of 
the statement made in & 7—viz., The magnetic force corre- 
sponding to the maximum of u, has a nearly definite value for a 
given specimen, for it is found that its value is but little affected by 
the magnetic treatment experienced by the specimen before this 
series of permeability tests.” 

$ 19. In another set of experiments the force H, for which I 
found the apparent induction, was kept at the constant value of 
1:0 gauss, and the effects of a continuously varving magnetic history 
upon the value of B for H—1:0 were observed. The 16 strips of 
“ Tagger Plate used in $$ 13, 18 were used in these experiments. 


* Paper read before the Institution of Electrical Engineers on Dec. 8th. 
Specially abridged for The Electrician by the author. 
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After the iron had been demagnetised by reversals, it was sub- 
jected to 50 reversals of a force X. After the 50 reversals of X, 
the circuit was broken, and the batteries and resistances were 
rearranged in such а manner (ascertained before the demagneti- 
sation) that on completing the circuit the magnetic force should be 
1°0 gauss. The force of 1-0 gauss was now reversed 200 times, and 
then the ballistic effects of a pair of reversals were noted; from them 
the apparent induction B' was deduced. This completed the obser- 
vations for the particular value of X. The whole process, including 
the demagnetisation, was repeated for each fresh value of X. 

The value of D was about 4'8 gausses; this gave satisfactory 
demagnetisation. 

The results are shown in Fig. 4, where the abscissa is the value 
of X employed to give the magnetic history, while the ordinate is 
the value of the apparent induction B'subsequently found for the 
standard magnetic force of 1:0 gauss. It will be seen that, until X 
reaches 1:5 gausses, the 50 reversals of X have no appreciable effect 
upon the value of В for H—1:0. As X increases from 1:5, the value 
of B' for H=1°0 diminishes, at first very rapidly, but afterwards 
more slowly, and when high values of X are reached the value of 
B' appears to be nearly constant. The highest value of X used in 
these experiments was 24 gausses. 

The normal induction, B, for H=1, was about 2,860, and the 
apparent induction, В, for H=1, continued at this value till 
reached 1:5, but when X was 24 the value of В’ was reduced 
to 1,812—4e., to a little less than two-thirds of В. Notable as is 
this reduction in the value ot B', the curves of Fig. 8 show that, 
had the experiment been tried with H=0°6 instead of H= 1:0, 


Fic. 4.—'' TAGGER PLATE.“ 


much more striking results would have been obtained, for in the 
experiments of $18 upon the same specimen, the normal induction 
for Н z0:'6 was 789, while the apparent induction for H=0°6 after 
2d reversals of a force of 8:0 was only 282—т.е., less than one-third 
of B,. 

On the other hand, if H had been as great as 2:0, Fig. 8 shows 
that the effect of 50 reversals of X would have had no sensible effect 
upon the apparent induction for Н = 2:0. 


INFLUENCE OF PARTIAL DEMAGNETISATION ON THE AFTER-EFFECTS 
OF A LARGE FORCE. 


§20. In all the preceding experiments the maximum magnetic 
force D used in the demagnetisation excceded considerably the 
critteal magnetic force Mo, and the demagnetisation was thoroughly 
effective, so that when the process was carried out after many 
reversals of а large force it completely wiped out the effect of the 
large force in reducing the apparent induction subsequently found 
for a small force. 

I now turn to some experiments in which the iron was first sub- 
jected to 50 reversals of a force of 8:0 gausses and was then demag- 
netised by reversals, but not always effectively, the maximum 
magnetic force employed in the process being O. After this partial 
demagnetisation, the iron was subjected to 200 reversals of a force 
of 0'4 gauss, and then the apparent induction for Н —0:4 was found. 
These operations were repeated for each of & series of values of D 
ranging from zero to 478. 

In these experiments the 16 strips used in $18 were tested in the 
magnetic square, and the force 0:4 was chosen because the experi- 
ments described in {18 showed that for this specimen the effect of 
50 reversals of a large force upon the apparent induction for a force 
H is most strongly marked when H is about 0:5 gauss. 

The iron was first effectively demagnetised by reversals, D being 
4:78. It was then subjected to 50 reversals of a force of 8:0 in order 
to give it à magnetic history, and next it was more or less effectively 
demagnetised by reversals, the maximum force D used in the pro- 
cess being calculated from the maximum “effective” current. Then, 


fter 200 reversals of the force of 0:4, the apparent induction B' for 
Hz0:4 was found. 

The results of the experiments are shown in Fig. 5, where the 
abscissa represents D, the maximum force employed in the more or 
less effective demagnetisation, and the ordinate represents 8', the 
apparent induction for Н = 0:4 gauss. 

The iron was certainly effectively demagnetised by D = 4:78 and 
the apparent induction subsequently found for H= 0:4 was therefore 
he normal induction for Н « 0:4 ; its value was 848:2 maxwells per 
square cm, When the demagnetisation was totally ineffective, 
i.e., When D was zero, so that the 50 reversals of the force of 8:0 
were immediately followed by the 200 reversals of the force of 0:4, 
which were made before the apparent induction В for H—0'4 was 
found, the value of B’ was only 102:0. The value of 102:0/348:2 is 
0:298, which is practically identical with the value 0'291 found for 
B / uo, when Н was 0'4 and X was 8'0, in the experiments of $18. 

The figure shows that the course of the phenomenon may be 
divided into three well-defined stages, the points of transition being 
approximately D 20:45 and D æ 1:60. 

In the first stage, from D=0 to D—0:45, В is independent of D, 
and is equal to the apparent induction found immediately after 50 
reversals of the force of 8:0. 

In the second stage, from D=0°45 to D=1°60, the restoring effect 
of the demagnetisation increases rapidly as D increases; the rela- 
tion between B' and D in this stage is represented by an approxi- 
mately straight line. 

In the third stage, from D—1:60 to 04:78, B' is again indepen- 
dent of D, and is equal to the normal induction. We thus see that 
any value of D greater than 1:60 gives effective demagnetisation, 
and completely wipes out the effects of a history of 50 reversals of 
the large force 8:0. 

On account of the roughness of the measurement of D, we may 
perhaps identify the value 1:60 with 1:60, the critical force for this 
specimen, and the value 0°45 with 0°40, the force for which В was 


400 


Fic. 5.—“ TAGGER PLATE.” 


found. If this be allowed, we see, on the one hand, that demagneti- 
sation by reversals is fully effective so soon ав D, the maximum 
magnetic force used in the process, exceeds the critical force M,, 
and, on the other hand, that demagnetisation by reversals produces 
no restoring effect at all and is practically useless unless D exceeds 
the magnetic force for which the apparent induction is to be found. 

It is here supposed that the apparent induction B' is to be found 
for some force Н less than the critical force, M. When Н somewhat 
exceeds the critical force, the experiments of $ 18 show that a history 
of 50 reversals of a stronger force have no effect in reducing the 
value of B' below the normal value B,. 


EXPERIMENTS ON VIRGIN IRON. 


§ 21. In all the experiments hitherto described in this paper, the 
effects could be reproduced, as often as was desired, by effectively 
demagnetising the iron before subjecting it to the magnetic process, 
the etfects of which I wished to study. I now come to some experi- 
ments which can be made only once upon a given specimen, for the 
reason that they require that the iron should never have been mag- 
netised—-at least not since its annealing.* This is the theoretical 
specification ; in dealing with specimens cut from transformer sheets 
in their commercial condition, we must be satisfied to specify that 
the iron has not been subjected, since its annealing, to any magnetic 
force exceeding that due to the terrestrial magnetism. 

These experiments show that the normal permeability for a piece 
of iron, found (as the definition of ** normal " requires) after effec- 
tive demagnetisation, is, for low values of H, much higher than tho 
permeability which is found when the iron has never since its 
annealing been exposed to any magnetic force greater than H. 

When the iron has never, since its annealing, been subjected to 
any magnetic force greater than the force H for which it is being 
tested, I shall, for the sake of brevity, speak of it as being in a 


* Both the late Prof. Rowland and also Prof. Ewing noticed long ago 
that virgin iron is in a peculiar magnetic state, which is altered as soon 
as the iron has once been magnetised. But I have not found any record 
of any systematic examination of the question. 
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virgin state, and shall call the value of the apparent induction, 
found after many reversals of H, the virgin induction for H, and 
shall denote it by B.. It is necessary, in order to secure definite- 
ness, to specify that there shall be many reversals, for, when H is 
small, the ballistic effect of a reversal of H diminishes rapidly 
during the first few reversals. Thus, with a specimen of soft iron 
wire, Mr. T. G. Bedford and I found that for H=2°5 the average 
change of induction for the first pair of reversals was 2,220 and for 
the forty-first pair 1,840, a diminution of 17 per cent.* 


BALLISTIC STUDY OF THE ACTION OF EFFECTIVE DEMAGNETISATION 
on VIRGIN IRON. 

$ 22. A set of ballistic experiments was made upon four strips of 
Schultz iron. 

Preliminary tests were made to find the batteries and resistances 
required for definite magnetic forces such as 0°25, 0:50 . . . gausses. 

The strips, which had never been magnetised by any force exceed- 
ing the earth’s force, were fitted into the magnetic square, the 
circuit being broken. The resistances, &c., were then so arranged 
that a force of 0°25 gauss was applied on completing the circuit. 
After this force has been reversed 200 times, the ballistic effects of a 
pairof reversals were observed, and fromthem the virgin induction B, 
and the virgin permeability p, for Н —0:25 were found. The force was 
then increased to 0:50 and, after 200 reversals, B, and u, for Н 20:6 
were found. This process was continued step by step up to Н —8:0, 
care being taken never to expose the iron to any force greater than 
that for which B, was to be found. The resulting virgin permea- 
bility curve is shown in Fig. 6, where it is shown by the dotted line 
marked д.” 

The iron was now demagneiised by reversals, the maximum 
force used in the process being 7°75 gausses; this considerably 
exceeded 8:60, the critical force for this specimen, and so caused 
effective demagnetisation. The normal induction B,, was then 
found for a series of values of H in the manner described in $ 11. The 


Fra. 6.—ScnuuLTz IRON. 


resulting normal permeability curve is shown in Fig. 6, where it is 
marked “и.” The curve for the demagnetised iron lies above 
that for the virgin iron’ for small values of Н. То illustrate the 
relation between the two curves I have plotted a third curve, in 
which the ordinate represents 1,000 1/1. 

The value of кои, reaches a maximum of 1:65 when Н is about 
1:65 gausses, and afterwards falls off as H increases. The quantity 
begins to reach the constant value 1:0 when Н is about 5:5, a value 
somewhat greater than the critical force 8:60. "Thus, when H is 
greater than 5:5, there is no advantage in demagnetising the iron, 
for we obtain the same value for the induction whether the iron is 
in the virgin state or whether it has been demagnetised. 

We have already seen that, when H exceeds the critical force M,, 
the apparent induction is independent of the magnetic history of 
the specimen and is equal to the normal induction. The present 
experiments serve to show still more plainly than before that the 
behaviour of iron under the action of the forces greater than M, 
differs widely from its behaviour under the action of forces less 
than M, When H exceeds M,, B' seems to depend only on H, but 
when Н is less than this value, B is greatly influenced by many circum- 


stances. 
( To be concluded. ) 


—— ——— ͤ— EL ER PET SCRI END TURN D E CAD 


New York Subway.—The New York Subway finished its 
first month of operation on November 26th, having carried about 
6,000,000 passengers. The daily average of traffic, not count- 
ing the Lenox Avenue branch, which opened only a few days 
ago, was 201,318, showing daily average receipts of $10,065.90. 


* Phil. Trans. R.S., Vol. CXCVIII., A., р. 71, 1902. 
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SOME NOTES ON HIGH-SPEED ELECTRIC RAILWAY 
WORK.* 


BY F. W. CARTER. 


Train resistance depends on the weight moved, on the type, 
external shape, size and number of the vehicles, on the vibration, 
the parallelism of axles, lubrication of journals, condition of wheels, 
&c., as well as on circumstances external to the train, such as 
quality and condition of track, amount and direction of wind and 
steepness of grade. In so far as it depends on the weight, train 
resistance is probably approximately proportional to it, and nearly 
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Еа. 1.—L. & Y. RaiLwWAY. TRAIN RRSISTANCE. 


For a 5-coach train: Total weight, 115 tons 4 cwt. 1 qr. ; total length of train, 
98116. 10in. Oross-section, approximately: 85 sq. ft. For 10-coach train: Total 
weight, 218 tons 14 cwt. 1 qr. ; total length, 54910. in. Each point is the mean of 
the Lumber of readings indicated by the figures near the point. 


independent of the velocity; at any rate, these are the best assump- 
tions that our present knowledge will admit of. This portion of the 
resistance is about 3lb. per ton for oil-lubricated journals (see Figs. 
land 2); for grease lubrication the resistance may be taken as 
4lb. per ton. "This only applies when the train is in motion, for the 
initial resistance at starting is much greater, having been found to 
be about 171Ь. рег tan in the L. & Y. Railway tests of Fig. 1. As the 
train resistance depends on the configuration, size and number of the 


Total Resistance. 
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Fic. 2.—MARIBNFELDE-ZOSSEN TESTS. TRAIN RESISTANCE. 


Спе car: 72ft. over buffer beams, 76ft. over buffers, 83 tons, 110 sq. ft. cross- 
section. | 


70 80 


coaches, it is much more complicated than the foregoing, and varies 
greatly with the velocity. The resultant effect can nevertheless, from 
the nature of the case, be approximately analysed and separated into 
two components—one associated with the two ends of the train, and 
the other with the intermediate portion—and this separation will 
enable us to determine the resistance for any length of train as long 
as it is not so short that the air current regions about the two ends 
encroach upon one another. For when the train is sufficiently long 
the centre coaches are similarly involved in air currents, and the 


* Abstract of a Paper read before the Rugby Engineering Society. 
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` increase in train resistance due to adding, say, two coaches to the 
. middle of the train, will be just double that due to adding one. As 

woe have not tests on all types of coach, we prefer to express the 
former of the above components per unit length of train instead of 
per coach (Fig. 3, lower curve), and the latter per unit area of cross 
section (Fig. 8, upper curve), instead of a total sum, expecting in 
this way to obtain an approximately correct result for types of coach 
not exactly similar to those which formed the subject of the tests on 
which the curves are based. The total train resistance is therefore 
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Fic. 3,— TRAIN RFSISTANCE CURVES. 


Total train resistance amounts given by the curves--3lbs. per ton for oil-lubri- 
cated journals or 4108. per ton for grease-lubricated journals. 


made up of a constant amount per ton, a variable amount per foot 
length, and & variable amount per square foot cross section (Fig. 8). 

Very complete results for a particular type of what may be taken 
as typical English bogie stock were given in J. A. F. Aspinall's 
Paper on Train Resistance.“ “ The train consisted of five Lanca- 
shire and Yorkshire bogie coaches and a dynamometer car, and 
upwards of 200 readings were taken to obtain the curve, which 
is given in Fig. 1. Unfortunately, the measurements were made 
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Fic. 4,—Train RESISTANCE. | 


Five-coach train: 125 tons coaches and passengers only, 255ft. long, 90 sq. ft. 
5 Resistance due to addition of motors taken as 4lbes. per ton addi- 
onal weight. 


behind an engine and tender, and therefore do not include the head 
resistance. A few readings were taken with longer trains, and 
from these the point shown on Fig. 1 for a 10-coach train (10 bogie 
coaches and a dynamometer car) was obtained. If this point be 
accurate, we deduce that at this speed, the total amount to be 


* Minutes of the Proceedings of the Institution of Civil Engineers, 
Vol. CXLVII., May, 1902 


charged to the length of the train is 0'7 of the total air resistance 
of the five-coach train. Assuming, in default of further information, 
that this ratio holds for all speeds, we deduce the lower curve of 
Fig. 8 as the amount to be charged per unit length of tram. 
We have no information enabling us to obtain the resistance 
component due to the ends of this or any similar type of train, 
and the upper curve in Fig. 3 is taken to accord with the results 
of the Marienfelde-Zossen tests“ given in Fig. 2. It is far from 
satisfactory to have to deduce this component from so different 
& type of train as one composed of & single coach, runniug on six- 
wheeled bogie trucks, weighing 88 tons, and measuring 72ft. over 
buffer beams, but, until more suitable information is available, it 1s 
the best that we can do. The coach appears to have a cross-sectional 
area, through motors of at least 110 sq. ft., but, as itis well rounded 
at the ends, we have taken the equivalent area as 100 sq. ft. in 
obtaining the curve of Fig. 3, this being the best estimate we can 
give to obtain a result applicable to flat- ended English coaches. 

A continuous-current equipment of considerable power, such as 1s 
used on our suburban railways, weighs approximately 40lb. per rated 
horse-power—this figure, of course, including all controlling apparatus 
and accessories. Based on continuous rating, which we must use 
in comparing the ordinary type of motor with that specially suited 
for high-speed long.distance service, we may take the weight as 
1601Ь. per horse-power. Motors for the class of service we have in 
view, should show less variation in horse-power with variation in 
speed than is usual with the present railway motors. 

We will now show the result of the foregoing by investigating the 
particular case of a five-coach train similar to that used in Aspinall's 
tests. The train consists of bogie coaches, and when carrying its 
passenger load weighs about 125 tons, exclusive of electrical equip- 
ment. The total train resistance, deduced from the curves of Fig. 3, 
is shown in Fig. 4, for the train both without and with electrical 
equipment. From resistance and speed we deduce the horse-power 
and from this we deduce the weight of the motor equipment, which 
amounts to upwards of 50 tons for instance for a train speed of 75 
miles per hour. 

Our conclusions as regards main line express work are these: 
We must design motors to suit the service and carry them on 
vehicles specially constructed to suit the motors. In other words, 
we shall use locomotives rather than mount the motors on the 
train axles. This implies the abandonment of the multiple-unit 
train control system, but as the advantages of this system are 
needed chiefly in suburban service, this point is of small importance 
for the class of service we are considering. The motors will be 
large and powerful units, probably open on the cab side to aid the 
dissipation of wasted energy, but closed to the weather. The usual 
method of rating which was developed to suit the needs of tramway 
motors will probably be abandoned in favour of some method more 
suited to the service that these motors will be called upon to per- 
form. The tramway type of motor, in conquering the suburban 
railway field, has probably reached the limit of its usefulness in 
railway work, and for main-line service we should expect motors 
differing largely from those we are accustomed to. A considerable 
portion of the superstructure of the locomotive inay be occupied by 
the motors, and in general the complete locomotive will be the 
designer's unit, all parts being adapted to the exigencies of the 
service and of the type of machinery necessary for electrical driving. 


LOADED TELEPHONE LINES IN PRACTICE. 


BY DR. HAMMOND VINTON HAYES. 


The mathematical discussion of the theory of loaded telephone 
lines has been fully given in the writings of Prof. M. I. Раріпу and 
Dr. G. A. Campbell. In the present Paper it is intended to state 
briefly the results whieh have been obtained by the use of loading 
coils on many of the telephone circuits of the Bell companies. In 
every problem affecting the transmission of telephone Waves, Over 
& line, there are two factors to be considered—the attenuation and 
the distortion of the waves. The loss of energy of the waves upon 
the line must be kept at a minimum and the several component 
waves of the telephone or voice waves must be transmitted without 
unequal relative impairment. 

DISTORTION. 

The introduction of lumped inductance in the form of loading 
coils upon a telephone line tends to increase the distortion by the 
possible unequal reflection of the component waves of different 


* Bee “ High-speed Electric Railway Experiments on the Marienfelde- 
Zossen Line," by Alex. Siemens, Proceedings of Institution of Electrical 
Engineers, Vol. XXXIII, May 26, 1904, and Zhe Electrician., Vol. LII. 

. 346. 
: t Paper read before Section G of the St. Louis International Electrical 
Congress. 

+ Trans. Am. Math. Soc., July, 1900; Trans. Amer. Inst. Elec. Eng., 
Vol. ХУП., May, 1900. 

x Phil. Mag., March, 1903. 
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periodicities, and by the possible unequal attenuation of the several 
waves in passing through the coils. 


REFLECTION LossEs. 


The mathematical work of both Pupin and Campbell showed con- 
clusively that if several loading coils lay within a wave length on 
any particular loaded circuit, and the coils themselves were theo- 
retically perfect, the circuit was distortionless. The spacing of the 
coils upon a circuit in practice therefore depends simply upon & 
determination of the highest periodicity that should be retained in 
the telephone waves in order to maintain the character of the voice 
waves unimpaired. It has been found convenient in studying the 
spacing of loading coils to consider the number of coils which would 
be passed by a wave front on each particular circuit in the unit of 
time, or a second. As the velocity of all waves upon a given 
circuit is the same, and as the wave-length for any periodicity can 
be readily determined from the velocity, this convention makes it 
possible to readily determine the number of coils lying within any 
particular wave-length. 

A large number of long telephone circuits have been equipped 
with loading coils, the spacing of the coils upon the several circuits 
being such as to produce a range of the number of coils per second 
between 18,000 and 7,000. A comparison of the transmission over 
these several circuits has shown that the quality of transmission 
is not appreciably impaired even with the lower number of coils per 
second. This seems to indicate the lack of importance of the over- 
tones of very high periodicity in the successful transmission of speech. 

It can be said, therefore, with considerable certainty, that the dis- 
tortion due to reflection losses in & loaded telephone circuit can be 
M AM provided the coils are so spaced upon the line as to give 
at least 7,000 coils per second, and that this spacing of the coils is 
substantially uniform throughout the line. 


DISTORTION IN Corr, 


To entirely eliminate distortion in a loading coil, it is necessary 
to have it so designed that the effective resistance of the coil to 
all the essential periodicities of the telephone waves shall be the 
same. Such a coil is theoretical, and cannot be obtained in practice. 
A loading coil is primarily one so designed as to provide a required 
amount of inductance, and must, of necessity, consist of several 
turns of wire. Moreover, to prevent attenuation, it is imperative 
that the resistance of the coil be kept as low as possible. To make 
the resistance of the coil low, the wire employed should be of copper 
of large size, and the number of turns of wire in the coil should be 
kept small. A reduction in the turns can, other things being equal, 
be most easily obtained by the use of iron for the core of the coil. 
If the coil is made entirely of copper, the effective resistance of the 
coil with the frequencies within the range of telephone periodicities 
will differ from the resistance by an amount corresponding to the 
losses due to eddy currents in the copper. If iron forms a portion 
of the coil, there will be, in addition to the eddy-current losses in 
the copper, eddy-current losses in the core, as well as hysteresis 
losses in the iron, which will augment the difference between the 
resistance and the effective resistance. As it is impossible to elimi- 
nate the eddy-current and hysteresis losses entirely, the effective 
resistance of & loading coil will.vary with different periodicities, and 
thereby tend to produce distortional losses in the transmitted tele- 
phone waves. The difference between the resistance and the effec- 
tive resistance, at telephonic periodicities, can be made much 
smaller in a coil composed entirely of copper than in one having an 
iron core. 

Practical and commercial reasons demand an iron-cored loading 
coil, provided that such a coil can be so designed that its use in a 
telephone circuit will not be productive of appreciable distortion. 
To determine whether, in practice, there was appreciably more dis- 
tortion introduced by loading coils having iron cores, as compared 
with those made entirely of copper, the two circuits first loaded 
were equipped, one with iron-cored coils, and the other with copper 
inductance coils. The circuits were each about 1,000 miles in 
length. The coils used on these two circuits were spaced alike, and 
had the same inductance and approximately the same resistance. 
The effective resistance of the coil having an iron core was about 
15°5 ohms at a periodicity of 2,000 per second, and that of the 
copper coil 11:8 ohms at the same periodicity. These circuits thus 
loaded were compared with each other with the greatest care, and 
no difference was apparent either in the character, or quality, of 
the telephone transmission. These tests are again confirmatory of 
the fact that the suppression or reduction of the waves of the 
highest periodicities of the voice waves does not appreciably affect 
the quality or intelligibility of transmitted specch. This experiment 
was considered as demonstrating conclusively the possibility of the 
commercial use of loading coils having cores of iron. 


LoapInG Coll. 


A discussion of the theoretical dimensions of loading coils for 
different classes of circuits may be found in Dr. Campbell's Paper, 
to which reference is above made. In practice the size and cost 
of the coil are factors requiring scrious consideration. For aerial 
circuits, where the size of the line wire is large, and consequently 


the resistance of the circuit small, it is of the utmost importance 
that the effective time-constant L'/R’ of the coil should be made as 
large as is consistent with reasonable cost. Except so far as the 
cost is affected, the size of the aerial loading coil is of no special 
moment, as the coils can be mounted singly upon the poles. The 
time-constant of a coil can be increased by enlarging its size, but 
such increase in size increases its cost. The best commercial load. 
ing coil is, therefore, the smallest coil that will give the required 
inductance and the largest effective time-constant. 

Following the theoretical considerations as deduced by Dr. Camp- 
bell*, the resistance of the coils which have been used on aerial 
circuits has been made 2:4 ohms. The design of the core, the per- 
meability of the iron, the subdivision of the iron and the copper 
have been made such that a loading coil has been produced having 
an inductance of 0:25 of a henry, а time-constant of 0:048 second, at 
& periodicity of 1,000 periods per second, and a bulk of approxi- 
mately 814 cubic in. This coil is toroidal in shape, 10in. in diameter 
and 4in. high. It has an effective resistance of 15:5 ohms at 2,000 
periods per second. 

Coils designed to be used on cable circuits in which the size of 
wire employed is much smaller do not require to be made of as low 
resistance as the coil above described ; consequently their size and 
time-constant may be made much smaller. Large numbers of 
cable loading coils have been placed in service, their design varying 
with the character of the circuit upon which they are to be used. 


REFLECTION. 


In the terminal apparatus at present used in telephony, or where 
there is a condition of non-uniformity in the character of the line, 
the telephone waves suffer a reflection, which, in many cases, 18 
effective in materially increasing the attenuation. This reflection 
is particularly pronounced at the point where an unloaded section 
of line is connected to a loaded section. The amount of reflection 
is greater the greater the divergence from homogeneity. Thus a 
section having large inductance per mile, when connected with a 
non-loaded section, exerts a larger reflective action than one having 
a small inductance per mile. 

In practice the effect of reflection is of very considerable impor- 
tance, particularly when the loaded section is not ey long. 
Theoretically, these reflection losses may be eliminated by the 
use of a perfect transformer introduced at every point of non- 
uniformity in the line. Even could such a perfect transformer be 
made, its introduction on commercial circuits is open to practical 
objections, and, as a substitute, its equivalent, in the shape of a 
series of coils of varying inductance, has been employed. This 
arrangement of coils of varied inductance is known as a “ terminal 
taper.” The arrangement of the several coils constituting the taper 
is such that a coil having an inductance somewhat less than that of 
the coils used on the loaded section is placed nearest the loaded 
line, a coil of inductance somewhat less than the first taper coil is 
placed next in order, and a coil of small inductance is placed nearest 
the non-loaded section or the terminal apparatus. The spacing of 
the coils in the taper corresponds with that of the coils of the line 
of which it is to form the terminal. 


RESULTS OBTAINED ON COMMERCIAL CIRCUITS. 


The following figures illustrate the results which have been 
obtained on several typical commercial circuits. In what follows, 
all comparisons are made on the basis of relative attenuation 
between similar circuits loaded and unloaded, without reference in 
any way to distortion or quality of the transmitted speech. The 
curves shown in these figures are the results of actual tests, made 
on commercial loaded circuits, using standard terminal apparatus 
at the transmitting and receiving stations. 


LOADED CABLE. 


In Fig. 1 are shown the results obtained in tests of a heavily 
loaded standard telephone cable. In this cable the wires are 
0:08589 of an inch in diameter, having a resistance of about 
96 ohms per mile of circuit. The mutual capacity between the 
two wires of the circuit is 0:068 of a-microfarad per mile. The 
inductance added to the circuit by the loading coils amounted to 
about 0°6 of a henry per mile. In this figure the absciss represent 
lengths of cable and the ordinates the relative strengths of current. 
Curve 1 is that representing the attenuation of current on an 
unloaded circuit as the length of cable is increased. 

It will be seen that the attenuation increases very rapidly as the 
length of cable is increased. Curve 2 represents the attenuation 
on & similar circuit, but loaded as above described, the terminal 
telephone apparatus being placed directly at the ends of the 
loaded cable, thereby obtaining the full effects of reflection. It 
will be noticed that the initial current on the loaded circuit is 
about one-quarter of what it is on the unloaded circuit. Moreover, 
the transmission on shorter lengths of the loaded circuit under 
these conditions is much poorer than the transmission over similar 
lengths of the same cable circuit unloaded. But the rate of attenu- 
ation per unit of distance is much less on the loaded than on the 


mE * Phil. Mag., G. A. Campbell, March, 1903. 
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unloaded circuit; зо that for the longer lengths of circuit the 
transmission is superior on the loaded circuit to that on the same 
lengths of unloaded circuit. Curve 2 shows the attenuation when 
no terminal tapers are employed and the reflection is a maximum. 
If terminal tapers are employed at the two ends of the loaded cir- 
cuit and the telephone transmitting and receiving apparatus is con- 
nected directly to the tapers, the attenuation on the loaded circuit 
is represented by Curve 8. Here again it is seen that the initial 
current is considerably less than that on the unloaded circuit and 
that the transmission on short lengths of circuit is better on the 
unloaded than on the loaded conductors, but the introduction of the 
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tapers on the loaded circuit has more than doubled the initial cur- 
rent and has shortened by about one-half the length of circuit which 
showed the unloaded circuit superior. A comparison of Curves 2 
and 8 shows how great a factor the reflection losses are between 
the terminal apparatus and a loaded circuit and the importance of 
the taper in reducing these losses. In practice it has been found 
that reflection losses can be still further reduced and under special 
conditions almost, if not entirely, eliminated. 

In the case above described a large amount of inductance has 
been added to the circuit. The results which have been obtained 
upon cables where less inductance has been added are shown in 
Fig. 2. In this case the cable is substantially similar to that pre- 
viously described. Upon it loading coils are placed so as to bring 
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the inductance of the circuits up to approximately 0°17 of a henry 
per mile. In other words the inductance is less than one-third of 
that in the case just described. 

In Fig. 2, Curve 1 is similar to that in Fig. 1 and represents the 
attenuation of the telephone current in an unloaded circuit in the 
cable. Curve 2 represents the attenuation in the lightly loaded 
circuit when no tapers are employed and the telephone transmitting 
and receiving apparatus are placed at the terminals of the loaded 
cable. It is to be noted that the reflection losses are much less 
in the case of the lightly loaded cable than is the case in that having 
the heavier loading. In fact fer shorter lengths of cable the lighter 


loading is more effective in transmitting the telephone wave than 
the heavier. For longer lengths, however, the heavier loading gives 
better results. With proper apparatus at the terminals of the 
loaded cable to reduce reflection ba much less attenuation would 
result than is indicated by Curve 2. 


LOADED AERIAL CIRCUITS. 


In Fig. 8 are shown the results which have been obtained on 
open-wire circuits composed of copper wire weighing 435ʃb. to the 
mile. On these circuits loading coils were so placed as to make an 
inductance of about 45th of a henry to the mile. Curve 1 shows 
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the attenuation with various lengths of line upon a similar unloaded 
circuit, and Curve 2 shows the attenuation on the loaded circuit 
when the telephone transmitting and receiving apparatus are placed 
directly at the ends of the line without tapers. Curve 8 shows the 
attenuation under similar conditions when tapers are employed. 
The results resemble those obtained with loaded and unloaded cable. 
There is a large reflection loss which is considerably reduced when 
tapers are employed. Even with tapers the loaded line for shorter 
distances is inferior to the unloaded. The point particularly to be 
noticed is the relative slope of the curves in the two cases indicating 
that the benefits to be obtained from loading open-wire circuits are 
less than with cable circuits. 
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Fig. 4 illustrates the results which have been obtained from 
loading open-wire circuits using a conductor weighing 176lb. to the 
mile and having an added inductance equal to about 0:1 of a henry 
to the mile. As before, Curve 1 represents the attenuation on a 
similar unloaded circuit; Curve 2, the loaded circuit without tapers, 
and Curve 3, the loaded circuit with tapers. 

GENERAL CONSIDERATIONS. 


The above curves show the results which have been obtained by 
the use of coils of considerable inductance added to open-wire and 
cable-telephone circuits and may be considered as typical of the 
results obtained on similar circuits of different capacity or composed 
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of wire of different size. As before stated the curves illustrate 
simply the relative volumes of transmission under the various 
conditions described. 

In the case of cables there'is a distinct improvement in the quality 
of the transmission produced by the introduction of the loading coils, 
the voice of the speaker being received more distinctly. The high 
insulation which can be maintained at all times on cable circuits 
renders it possible to introduce loading coils upon the circuits with- 
out danger of materially augmenting leakage losses. The marked 
diminution in attenuation, the improvement in quality of trans- 
mission and the ease with which inductance coils can be placed on 
cable circuits without introducing other injurious factors, such as 
leakage or cross-talk with other circuits, renders the use of loaded 
cable circuits especially attractive. 


The reduction of attenuation that can be obtained by the intro- 
duction of loading coils on air-line circuits, even under theoretically 
perfect conditions, is less than can be obtained on cable circuits. 
This difference in the effectiveness of loading between the two 
classes of circuits, as far as attenuation is concerned, can be 
explained by the fact that on a cable circuit the capacity is large 
and the inductance of the circuit itself is practically negligible, due 
to the proximity of the two wires of the pair. On aerial circuits, 
on the other hand, the distance between the outgoing and return 
wire is such as to make the capacity of the circuit much less, and 
its inductance much greater. This larger self-induction of the 
open-wire circuit operates to decrease the attenuation, and, as it 
were, to rob the loading coils of part of their usefulness. Again, 
the insulation of an aerial circuit cannot be maintained as high as 
that of a cable circuit, so that the added inductance due to the 
introduction of loading coils upon the line tends to increase the 
losses due to leakage. 

Moreover, there is not the same improvement in the quality of 
transmission on а loaded aerial circuit as compared with a similar 
circuit unloaded, as is found between loaded and unloaded cables. 
Initially, open-wire circuits are practically free from distortion, 
whereas the distortion on cable circuits of long length is consider- 
able. The addition, therefore, of loading iol to aerial circuits 
cannot be expected to effect any improvement iu the quality of 
transmission. whereas in the case of cables the introduction of 
the additional inductance renders the circuits practically distor- 
tionless and effects à marked improvement in the clearness of the 
iransmitted speech. 

In presenting this brief summary of the operation of loaded tele- 
pons circuits, it is desired to make acknowledgment to Mr. Н. 5. 

arren and Mr. E. H. Colpitts for the solution of the many 
problems involved in the design of suitable coils for use in carrying 
out this invention, and to Mr. W. L. Richards and Mr. A. N. 
ee for the careful tests upon which the curves above shown 
are А 


CORRESPONDENCE. 


—— — 


A CHRISTMAS APPEAL. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: It having been pointed out in many quarters that the 
Electrical Industry, although very wide reaching and giving 
employment and occupation to many thousands of individuals 
in all grades of life, has in connection with it no means of 
supporting any of those unfortunate members who fall into 
temporary or permanent need, an influential committee of 
gentlemen actively connected with various branches of elec- 
trical work has been constituted to organise a Benevolent Fund 
for the industry. 

This committee has authorised me to announce to you that 
insufficient time has elapsed to prepare a full scheme of opera- 
tion, but that, as we dre approaching the Christmas season, 
when, doubtless many connected both directly and indirectly 
with the industry are giving gifts in kind and cash, I would ask 
you to make a preliminary notice in your esteemed journal so 
that they may earmark or retain some important percentage 
of these gifts for the Fund. 

As soon as a sufficient sum is available, this Fund will even- 
tually be used for the purpose of providing pensions and 
donations for deserving cases in the Electrical Industry, voted 
for by the subscribers. 

Further details will shortly be announced, but in the interval 
the organisation is being rapidly proceeded with. — Yours, &c., 


London, Dec. 10. JUSTUS ECK. 


'for April 3, 1903) of ihe 


was to be paid on certain findings of the arbitrator. 


LEGAL INTELLIGENCE. 


Harrop v. Ramsden. 


At the Leeds (West Riding) Assizes last week (before Mr. Justice 
Darling and a jury), plaintiff, а journeyman painter, sought to recover 
from Mr. N. Ramsden, painter, Dewsbury, damages for personal 
injuries. It appeared that defendant had contracted to paint the Dews- 
bury tramway poles and plaintiff had been engaged on the work from 
February to June last year. According to plaintiff, he had been told by 
Mr. Ramsden that there could be no danger unless the trams caught the 
ladder. One day as he was reaching over the tramway arm with his left 
hand, his right holding the ladder, he accidentally touched the wire, and 
received an electric shock. Не fell from the ladder and sustained а сот. 
pound fracture of both arms and was rendered permanently deaf. He 
believed if his employer had supplied him with indiarubber gloves the 
accident would not have happened. 

For the defence, Mr. RAMSDEN denied that plaintiff had asked him if 
there was any danger in the work. Each morning as plaintiff and the 
other men left the shop he warned them to be careful not to touch the 
wires. He had never heard of indiarubber gloves being necessary until 
after the accident, and then he provided them. 

The jury found that the injury occurred by reason of want of proper 
care on the part of plaintiff, and that defendant neglected to supply 
plaintiff with appliances proper to the work ; that defendant did not know 
it was dangerous for a carefal workman to do such work without gloves ; 
and that it was negligent of defendant not to have made himself aware 
that it was dangerous to do the work without wearing gloves, and found 
for plaintiff £75 as damages. 

Upon the findings, however, his LORDSHIP first entered judgment for 
defendant, but on the following day he said he had since considered the 
| pia and he would like to hear counsel for defendant on the point. 
There was no dispute (said the judge) that if plaintiff had been supplied 
with rubber gloves the accident would not have happened. The jury 
found that defendant was negligent in not supplying such gloves. 
That would have entitled plaintiff to judgment, but it was contended that 
the accident was due to the contributory negligence of plaintiff, since the 
accident would not have happened if plaintiff had not taken hold of the 
live wire or of the ear to which it was attached. 

Defendant's counsel. now submitted that his lordship's judgment was 
quite in order. When the plaintiff put his hand on the wire nothing 
that the defendant could have then donecould have prevented plaintiff from 
being injured. He maintained that plaintiff had been guilty of that want 
of care which brought about the injury to himself. | 

His LORDSHIP said he thought there was a difficulty in the case, and 
he still thought there was an argument for plaintiff. But on the whole 
he thought that the case came within the rule, If plaintiff had not taken 
hold of the wire the fact that he had no gloves on would not have mattered, 
and that obliged him to enter judgment for defendants, but he stayed 
execution pending an appeal. 


Aspden v. Steam Engine Makers’ Society. 


At Liverpool Assizes on Saturday, before Mr. Justice Walton and a 
special jury, a case was tried which involved a question as to the liability 
of trade unions. Plaintiff, an engine fitter, met with an accident to his 
left hand whilst employed by Messrs. Yates & Thoms at the works of 
Messrs. Vickers, Son & Maxim at Barrow. He received compensation 
from his employers under the Workmen’s Compensation Act, 1897, and 
also drew sick pay from the defendant society and was still in receipt of 
such pay. In April, 1903, it was discovered that the plaintiff’s injury was 
more serious than at first supposed and that he would probably b» per- 
manently incapacitated. He gave notice of total disablement to the 
society and claimed £100 under its rules as having been a member for 
over five years. His claim was refused unless he refunded certain sums 
received from the society as sick pay. | 

Мт. HORRIDGE, K.C., submitted that tho Court had no jurisdiction. 
The society was essentially a trade union, and existed for restriotin; 
irade. If the action had been brought before the Trade Union Act, 1871, 
it could not bave been maintained, as it was illegal. 

For plaintiff it was argued that the rules of the society were severable. 
A great part of them were those of a benefit society, and such rules as 
related to the restraint of trade could not make the benevolent department 
illegal. 

His LORDSHIP held that one of the main objects of the society was 


restraint of trade, and that although that object no longer made the 


society illegal or its rules void, the old law still remained to the extent 
that an action could not be brought now any more than it could have been 
brought before the Trade Union Act, 1871, was passed. Judgment would 


be for defendants, with costs. 


City Ohurches Arbitration. 


Yesterday, in the House of Lords, before the Lord Chancellor and Lords 
Macnaghten, Lindley and Robertson, this appeal, arising out of the 
arbitration proceedings between the City & South London Railway Co. 
and the rector and churchwardens of the united parishes of Bt. Mary 


Woolnoth and St. Mary Woolchurch Haw, London, E. C., was heard. 


The company appealed from a judgment (reported in T'he Electrician 
1903) of Court of Appeal, affirming a decision of Mr. 
Justice Wright as to the basis upon which compensation by the company 

In 1898 the com- 
pany obtained an act empowering them to purchase (for their un ertak- 
ing) the site upon which the church of St. Mary Woolnoth stands, and 
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in March, 1896, they served a notice to treat upon the rector and 
churchwardens for the purchase of the church and adjoining lands. 
The same year they deposited a bill for an extension of time to construct 
the railway. The bill was passed with the insertion of clauses designed 
to preserve the fabric of the church. By the terms of the act, ‘ the 
amount of purchase money or compensation to be paid by the company 
for the portion of so much of the surface as was not occupied by the 
church as shall be required by them, and for the subsoil and crypt, and 
for the temporary occupation of the church and all other matters of 
differences" were to be determined by arbitration. In 1900, Mr. R. 
Vigers was appointed arbitrator, and the most important questions he left 
for the court were whether the compensation payable by the company 
was to be assessed (1) upon the basis that all [the lands taken were the 
site of the church of St. Mary Woolnoth, and that the same could never 
be used for any other purpose; or (2) upon the basis that although the 
lands were at present extra commerctum, they might by Act of Parliament 
at some future time become available for building, and that the arbitrator 
might draw his own conclusion as to when that time, if ever, would be 
likely to arrive ; or (3) upon the basis that the site of the church and the 
rest of the land could immediately be made available for buildings other 
than achurch. On basis (1) the sum payable was assessed at £90,628, 
on basis (2) at £136,421 and on basis (3) at £143,548. Mr. Justice Wright 
decided that basis (2) was the true basis, and that decision was affirmed 
by the Court of Appeal. The company now appealed to their Lordships’ 
ouse. 

At the conclusion of the arguments, 

The LORD CHANCELLOR said he agreed with the judgments given 
in the Courts below, and he came to the conclusion, and for the reasons 
there stated, that the view taken by Mr. Justice Wright that the true 
basis of compensation was that stated in finding (2) of the award. The 
appeal must, therefore, be dismissed. 

The other noble and learned lords having concurred, the appeal was, 
accordingly, dismissed with costs. 


—— ———— — 
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LIGHT RAILWAYS. 


During the past month 18 applications were lodged for Light 
Railway Orders (against eight in May, 1904), and in 10 of 
these electric traction was scheduled. Five of the latter are, 
however, for orders for extensions of time or amendment of 


pus &c. Particulars of the electrical projects are set out 
ow :— 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 

The Rhodes Electrical Mfg. Co., 70-71, Bishopsgate-street 
Within, London, E.C., require a capable commercial engineer to 
start a branch office in Manchester. See also an advertisement. 

Worcester Corporation require an electrical engineer. Salary 
£400, rising to £500 per annum. Applications by 19th inst. 

A general manager is required for Newcastle-upon-Tyne Corpora- 
tion’s electric tramways. Salary £700, with increases of £50 per 
annum to £800. Applications by Jan. 7. 

Elland District Council require a working electrical engineer for 
combined refuse destructor and electric lighting station. Appli- 
cations to Mr. James Clarkson by Dec. 17. 

Blackburn Corporation require a car shed superintendent. Appli- 
cations by 22nd inst. 

Croydon Corporation require a head for their publicity depart- 
ment. Salary £150. Applications by 27th inst. 

A lecturer in electrical engineering is required at Queen’s College, 
Galway, early in January, 1905. Salary 4125, with class fees. 
Applications to the registrar, Mr. Edward Townsend, M.A., by 
3lst inst. See advertisement. 

An assistant, with factory experience, is wanted in the electrical 
engineering department of the City and Guilds Central Technical 
College, Exhibition-road, London, S. W. Salary £150. See adver- 
tisement. 

The Council of Victoria University, Manchester, propose to appoint 
а professor of engineering. Total income not less than £1,000 per 
annum during the first three years. Applications by Feb. 15. 

À chief assistant is required in the mechanical engineering depart- 
ment of Northampton Institute, St. John Street-road, London, E.C. 
Applications to principal by Jan. 3. 


Battersea (London) Council have appointed Mr. J. H. Fooks Bale, 
resident engineer of the Mersey Railway Co. (for the British 
Westinghouse Co.), to the position of borough electrical engineer, at 
а commencing salary of £400. There were 108 candidates. 

Mr. J. Galbraith Westlake, of Peterborough, has been appointed 
shift engineer at Battersea out of 131 candidates. 

Mr. W. F. Endean, chief inspector of Devonport and District 
Tramways has been appointed manager of the Middleton tramways. 

Mr. Percival Herbert Powell, of Stafford, has been appointed 
lecturer and demonstrator in electrical engineering at Canterbury 
College, Christchurch, New Zealand. 


EDUCATIONAL NOTIOES. 

The annual distribution of prizes and certificates to the students 
of the engineering and architectural sections of the Regent-street 
Polytechnic took place on Tuesday. 

Mr. A. H. Gilkes, M.A., headmaster of Dulwich College, distri- 
buted the prizes to the students at the South-Western Polytechnic 
(London) on Saturday. 


American Railways and Telegraphs.—It is announced that the 
Supreme Court has given judgment for the Pennsylvania Railroad 
in a case involving the right of that company to remove the telegraph 
poles of the Western Union Telegraph Co. from its right of way. 

Argentina.—The ‘‘ Review of the River Plate" says the elec- 
tricity supply &t San Martin was recently inaugurated. 

The Rosario Electric Co.'s electricity supply undertaking, which 
was established in 1890, has now a total connection to the mains of 
the equivalent of 51,260 8 c.p. lamps, taken by 983 consumers, 
including 260 н.р. for motors. Electric tramways will probably be 
in operation in Rosario in 1905. 

Extensions of the lines of the Buenos Ayres Electric Tramway Co. were 
opened on Nov. 14. 


(Montgomery) 


| ЕГИ 
Title. Promoters, . Engineers. | Pes 159 9 Agents. 
Ackworth & Lindsey (W. R. Yorks. & Lincs.) ...... |R. E. C. Shann, W. F. F. H. E. Shipton & 537 | Electric Allen, Tennant & Co. 
Tempest and others M. N. Ridley | or steam 
Bath Elec. Trams (Lt. Rail. Extensions) (Somerset) | Bath Electric Tramways .. G. Hopkins & Sons 1$ | Electric | Paines, Blyth & Huxtable. 
County of Maales- z (amendment and lands —exten- | County Council H. T. Wakelam .. | .. Electric | Sir Richard Nicholson. 
sion of time, &c. 
Knutsford & Warrington (Cheshire)... .......... | Cheshire Lt. Railways (Ltd.) R. Н. Scotter .... | 104 | Electric | Baker & Co. 
Maidstone Corporation (Extension) (Kent)... ..... Maidstone Corporation.... | 8. Sellon ........ 44 'Electric | Sharpe & Co. 
Mansfield & District (Extensions) (Notts,)......... . | Mansfield & Dist. Lt. Rly.Co. | Bramwell & Harris | 4} Electric W. & W. M. Bell. 
Newark & District (Notts.)....... t каба ache Seca H. R. Holland, G. L. Adden- | Bramwell & Harris 5 | Electric) W. & W. M. Bell. 
Е brooke & H. Riiffer 
New Quay (Cardigan) ....... ‚· . .J. C. Harford, E. J. Davies S. W. & A. L. 8 Electric | Young, Janes & Co. 
and others Yockney | or steam 
Portmadoc, Beddgelert & S. Snowdon Railway (to | Portmadoc, Beddgelert & P | Paines, Blyth & Huxtable. 
construct and work as light railway) S. Snowdon Railway Co. | 
Welshpool & Llanfair (further capital powers) | Welshpool & Lianfair Light T | Electric | Bircham & Co. 
| 


Railway Co. 


mE OTRAS CM ESNE — M—————————————————————————————————————— 
The total milegge of the whole of the schemes ig 140} and the estimated cost £1,307,994, 
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We referred in our last issue to a decision in the local courts ordering 
the Compañia Alemana Transatlantica de Electricidad to pay the Muni- 
cipal Council $25,363:57 (gold), representing arrears of a tax of 5 per 
cent. on the company's gross receipts from the tramways. The municipal 
director of public lighting has followed up this victory by а discovery that 
5 per cent. is inordinately low, as he caleulates that the gas companies 
pay 9:5 per cent. of their gross receipts, and he now proposes an increase 
to the latter figure of the tax on the electricity supply company as an 
equitable way to put the matter right. The “ Review" points out that 
the public are the ultimate victims, 

According to a Buenos Ayres municipal decree of 1899 the tramway 
companies are bound to light the routes of their lines where the lighting 
is defective, and the public lighting department now recommends that 
this obligation be enforced in regard to a large number of streets. 

Messrs. Lacroze Bros. are about to convert to electric traction their 
tramways in the centre of Buenos Ayres, and also the steam tramway 
which runs to San Martin. 

Buenos Ayres Municipality have entered into a two years contract with 
the Cia. Alemana Transatlantica to take current, for purposes other than 
street lighting, at 9c. (gold) per unit for lighting and 44c. for power. 

Barrow-in-Furness.—From April 1 the period for which elec- 
tricity for lighting, other than dwelling-houses, is charged 6d. per 
unit, and for motive power at 8d. per unit, will be reduced from 
14 hours to 1 hour, and places of worship will be supplied at a flat 
rate of 44d. per unit. 


Battersea (Gondon).—It was reported to the Council on Wed- 
nesday that the model prepayment electricity meter submitted by 
the British Thomson-Houston Co. had been thoroughly tested and 
found satisfactory. It was decided that all meters for the town 
hall and the workmen's dwellings on the Latchmere estate should 
be of this type. 


Bethnal Green (London).—The Council are applying for a loan 
of £75,000 for electricity works and 43, 200 for arc lamps. The 
total cost of the site taken at Marion-square is £25,000 and it is 
intended to allocate £10,518. 12s. 2d. of this tothe lighting undertaking. 


Birmingham Electric Olub.—Mr. J. Inniss presided at the 
meeting of the members of this club on Saturday last. 

Mr. Inniss said that as the club membership included all departments 
of the electrical industry he hoped the papers to be read at their meetings 
would be as practical as possible. Like other professions, that of the 
electrical engineer was somewhat crowded in some of its departments, 
but there were satisfactory openings for good men, such as designers of 
machines. In this connection he stated that he knew of more than one 
electrical firm which had to go abroad for their chief designers. There 
were aleo great possibilities in other directions, and in support of this, 
Mr. Inniss pointed with satisfaction to the remarkable development of 
electricity during the past decade, to the electrification of railways, to the 
cheap, reliable, and moderately rapid means of locomotion in and around 
large cities ; and to the improved facilities for lighting by electricity and 
for distribution of power. 

Bridlington.— The Council have decided to supply electric current 
for private lighting at 5d. per unit, with a reduction to 44d. if 500 
units are taken per quarter and to 4d. if 1,000 units are consumed. 

Burgess Hill.—The Council recently decided to ask the Board of 
Trade to extend the period for complying with the terms of the pro- 
visional order, 1901, as tenders had been obtained for the works, 
but the Council has not so far been prepared to meet the capital 
expenditure. 


Barslem.—The Town Council have received sanction to loans of 
£21,000 for electric lighting and £9,984 for a refuse destructor. 
'Tunstall Council have decided to support the Council's application 
for a provisional order to supply electrical energy in Tunstall on the 
same terms as in Burslem, subject to the insertion of a clause pro- 
viding for the purchase by Tunstall Council of such part of the 
undertaking as might be within their own area at any time on 
giving Burslem six months’ notice. 


Chesterfield.—On Tuesday the Council declined to take a poll 
of the ratepayers on the Sunday tramway question, as they are 
satisfied a limitcd Sunday service is necessary. 


City of London.—The Charing Cross & Strand Electricity Supply 
Corpn. intend to apply to the Corporation for approval to alter the 
standard pressure of supply to consumers from 100 to 200 volts in 
the company’s distributing mains. 


Colonial Preference.—For many years past we have devoted a 
section of Тһе Electrician" Electrical Trades’ Directory and 
Handbook to a list of Colonial firms and persons engaged in elec- 
trical occupations and in the manufacture and sale of electrical 
goods. This section has been a costly one, but has been kept well 
пр to date with a view to placing manufacturers and dealers at 
home in close touch with buyers and users of such goods, actual and 

tential, in the Colonies. This year we have dealt with the matter 
as usual, and have despatched our printed circulars for correction, 
&c., in the regular way. We find, however, that the Government 
of the Commonwealth of Australia, which we are told in the 

political papers is crying aloud for preferential treatment from the 
Motherland with regard to their produce, &c., has put a spoke in our 
wheel by imposing a tax which subjects each 207. of printed matter 
sent from Britain to Australia to a charge of $d. This the addressee 


in the Commonwealth, very naturally we think, declines to pay, not 
perhaps on the score of the amount of the surtax, but on principle. 
It is therefore, we fear, probable that the Colonial Division of 
the * Big Blue Book " (so far as it relates to the Commonwealth) 
will, in common with similar matter in other publications, be 
less complete and reliable than in former years. At a time 
when the question of “ Colonial Preference looms large in the 
political world, when we are invited to look to Britain beyond 
the seas for assistance in matters commercial against the pro- 
hibitionists of foreign countries, the imposition of such a vexatious 
and self-stultifying tax will, we think, strike the commercial com- 
munity at home as a singularly inopportune example of how 
not to impress the British public with the merits of a policy of 
* Colonial Preference." If our own kith and kin, who can send 
practicaly just what they please to this country without tax or 
impost of any kind, treat us in this way, we may reasonably say 
* Save us from our relations and friends." Even the benighted 
trades unionists of the Commonwealth cannot urge that Australian 
trade can be injuriously affected by such printed matter as we send 
in, for it has to be returned to us, and so the Commonwealth is 
pecuniarily benefited through its postal department. 


Customs Decisions.—The Customs Department of the Australian 
Commonwealth has recently decided that electric chain mining 
machines, with self-propelling trucks, shall be classed as electrical 
machines and appliances, and bear a 12$ per cent. ad val. duty. 


Dunfermline.—At the Council meeting on Thursday last Mr. 
Harley urged that the Fife Electric Power Co. should not be allowed 
to lay mains in the streets until the Corporation had had advice 
from an electrical engineer, and it was decided to consult Mr. 
W. B. Sayers. 


Dungannon.—The Council have asked for an extension of time 
to carry out the provisions of their electric lighting order, 1901. 


Bast Barnet.—The revised terms of the North Metropolitan 
Electrical Power Distribution Co. for the supply of electricity in 
this district have been submitted to the Council, and after discussion 
it was decided to apply to the Board of Trade for an extension of 
time tocomply with the terms of the Council’s provisional order, 1899. 


Electricity on Battleships.— The Britannia,” which has a 
length of 454ft. overall, and will be ready for launching from Ports- 
mouth Dockyard early in 1906, is to be equipped with wireless 
telegraph apparatus, the gaff for the aerial wire being carried at the 
mainmast head: where a semaphore for long distance signalling 
will also be fitted. Electrical generating plant will be installed on 
board consisting of four dynamos capable of giving 600 amps. at 
105 volts. Electricity will be used for lighting and for driving the 
ventilating fans, motors for ammunition hoist winches, coal hoist 
winches, and the after capstan. A complete installation of electric 
bells will also be provided. 


Epsom.—It has been decided to reduce the charge from Jan. 1 
for electric current for private lighting from 64d. to 54d. per unit. 
For current supplied to arc lamps for outside lighting the charge 
will be reduced to 4d. 


Exhibition. Under the auspices of the Edinburgh Merchants“ 
Association a meeting was held at Edinburgh last week, and а pro- 
posal to hold an exhibition at Edinburgh in 1907 was approved. 
The opinion was expressed that, although foreign exhibits would be 
eligible, the exhibition should be illustrative of the progress made by 
Scotland since the Union. Further meetings arato be held and 
Edinburgh Town Council are to be asked to give the project 
financial aid. 

Fiji—Telephonic communication exists between Suva and 
Lautoka, a distance of 125 miles, via Nausori and Ba. 


Glasgow. The Corporation approved on Thursday last the draft 
tramways provisional order, which provides for the construction of 
extensions of the ‘tramways from Maryhill to Canniesburn Toll, 
from Barrachnie to Baillieston, from Toll Cross to Uddingston and 
from Spiers Bridge to Barrhead. 

Gorton.— The Council last week considered an offer from Man- 
chester electricity department to supply arc lamps, standards, &c., 
for lighting Hyde-road and to supply current for same and include 
the cost of the lamps, &c., in the charge for current. A deputation 
was appointed to interview Manchester Electricity committee and 
report. | 


Guatemala.—It is stated that a line of electric street tramways 
is to be established here, current being obtained from water-power 
plant. The power station is to be situate about 30 miles from 
Guatemala. The 7 miles of single-track line which now exist are of 
& primitive character and the cars are mule-drawn. Senor Ricardo 
Echeveiria is general manager of the tramway company in this city. 

Hammersmith (London).—The borough surveyor has been 
instrueted to carry out by direct labour, at an estinated cost of 
£100, the excavations for the foundations of the boiler house exten- 
sion of the electricity works. 

Hornsey.—The Council will oppose the power bill of the Char 
Cross & Strand Electricity Supply Corpn. 
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Hove.—Last week the Council resolved to oppose any application 


for an electric lighting order for any portion of the borough. 


Islington (London).—The Finance committee have approved 


estimates for £4,000 for providing and laying high-tension distri- 


buting mains in the Newington Green district, £1,050 for extending 
lighting and power mains principally to supply current for lighting 
tube stations in York-road and Gillespie-road, and £220 for main 


extensions in Highbury-crescent and Caledonian-road. 
Highgate public library is to be wired for the electric light. 


Kilmarnock. — On Saturday last the electric lighting and electric 
tramway undertakings of the Corporation were inaugurated, the 
ceremony being performed by Lord Howard de Walden. It is over 
five years since movementwas first made in the direction of supply- 
ing electric light and power in Kilmarnock. The Town Council in 
1898 were asked to give their consent to a private company’s appli- 


cation for ко to supply the burgh with electrical energy. 
After consulation with Mr. Wm. Arnot, of Glasgow, the Cor- 
poration decided themselves to undertake the supply of current, 
and a committee was formed to take the matter in hand. Mr. 
W. A. Bryson was subsequently appointed engineer to the Corpora- 
tion, and plans and specifications were prepared ; but in consequence 
of the outlay involved the scheme did not find favour at the time. A 
proposal for combined electric lighting and tramways subsequently 
came under discussion by the Corporation, and Dr. A. B. W. 
Kennedy was called in to advise. After full consideration the joint 
undertaking was proceeded with, in spite of much local opposition. 
Public electric lighting was actually inaugurated at Kilmarnock on 
Nov. 5, and now that the electric tramways are in operation the 
Corporation’s project may be said to be complete. Mr. A. H. 
Burbidge was appointed by Messrs. Kennedy & Jenkin, the con- 
sulting engineers to the Corporation, as resident engineer for the 
work, and he has been eminently successful in pushing matters 
forward and securing the completion of the contracts in record time. 
Early in the progress of the works Mr. Burbidge was appointed by 
the Corporation to the post of burgh electrical engineer and manager 
of the tramways, and continues in that position. The combined 
lighting and power station and tramcar sheds are situate at Riccar- 
ton, on the river Irvine, and have been erected from the plans of 
Mr. Stanley Peach, who has been responsible for many similar 
groups of electricity buildings in various parts of the Lee ue 
Associated with Mr. Burbidge in the engineering portion of the 
works on Messrs. Kennedy & Jenkin's behalf were Mr. B. Raikes 
and Mr. B. Pugh, the latter acting as permanent way inspector. 
The contractors for the works include :— 


Buildings: Mr. C. Fairweather, jun., Kilmarnock, with Mr. C. Stewart 
as clerk of the works. E 


Track work: Dick, Kerr & Co., with Mr. J. E. Tarling in charge. 

Overhead equipment: R. W. Blackwell & Co., with Mr. H. L. Davis as 
representative engineer. 

Cables (both lighting and traction): Callender's Co., with Mr. A. O. 
St. John Dixon a8 representative engineer. 

Station and car-shed lighting : Cox-Walkers, Darlington and Edinburgh. 
The total cost of the electric lighting portion of the scheme is 
estimated at about £37,000, and of the tramways at £42,000. The 
plant comprises Belliss engines coupled to dynamos of Dick, Kerr 
& Co.'s make, the condensing plant. being of the Mirrlees Watson 
Co. s manufacture. А battery of Tudor accumulators, comprisin 
254 cells of a total of 360 ampere-hours' capacity, is installed, an 
the plant includes a 192-tube Green economiser, and two Weir 
direct-acting pumps. The pipe work has been supplied by Aiton & 
Co. (London), the cars by Hurst, Nelson & Co. (Motherwell), and the 
mctor equipment for the cars by Witting, Eborall & Co. (London). 
11 out of 12 of these cars on order have been delivered. The 
inauguration was carried out without hitch of any kind. 

Kirkcaldy.—On Monday the Town Council agreed to increase 
the salary of the burgh electrical engineer (Mr. O. F. Francis) to 
£800 per annum, with permission totake pupils. The recommenda- 
tion of the Tramways committee was that the salary be increased 
to £400 per annum and that the premiums paid by pupils be paid 
to the town treasury. 

A portion of the tramway in Wemyssfield is to be doubled. The 
agreement with Mr. Wemyss for the construction of tramways from 


Leven to Kirkcaldy has been adjusted with the exception of two 
minor matters. 


Liverpool.—A special meeting of the City Council was held on 
Monday to consider the general powers bill to be presented to Par- 
liament next session. Among the clauses is one dealing with 
repayment of moneys borrowed for tramway purposes, and pro- 
viding for the application of the sinking fund principle, already 
adopted for the Corporation electric lighting undertaking. 

The tramways bill for the construction of electric tramways in 
Walton-on-the-Hill, West Derby, Bootle, Fazakerley, &c., was 
approved. 


| коро no (Spain).—An interesting plant for lighting and power 
distribution is being constructed in Logroiio by Messrs. Jackson & 
Phillips, and will be ready for opening about February next. The 
works are owned by the Electra Recajo Logrotio, and are on the 


| Corporation auditor (Mr. T. Bowden) states that 


alternating-current system with three-phase generation. The new 
three-phase plant now being erected 22 kilometres distant from the 
supply station in Logrofio, is turbine-driven, the head of water 
available being 165ft. 


London County Council.—At Tuesday’s meeting, on the recom- 
mendation of the Education committee, an expenditure of £494 
was sanctioned in respect of the installation of electric light and the 
provision of electrical fans for Shoreditch Technical Institute. 

Tramways.—The Highways committee submitted a lengthy report 
dealing with the contracts for continuous-current and three-phase elec- 
trical plant. The committee stated that under the terms of the specifica- 
tions for the engines supplied the contractors were entitled to a bonus at 
the rate of £300 per 1b. for every pound or fraction of a pound by which 
the steam consumption of each engine fell short of 24lb. per kw.-hour. 
It had been found that the engines supplied by Messrs. Dick, Kerr & Co. 
consumed 22:85lb. per kw.-hour at full load, and the contractors were 
therefore entitled to a bonus of £495 on each of the four engines, making 
a total of £1,980. A small unexpended balance was available for paying 
part of the bonus, and the Council agreed to the payment of the bonus. 

Б ‚оў Covers for Cars.—The Highways committee recommended the 
expenditure of £8,500 on 100 ''Mengarini"' roof covers to the tramway 
cars from Milnes, Voss & Co., owners of the patents. A royalty of 
£4. 10s. for each cover would have to be paid to that firm, the actual work 
of construction being done by the Council's own staff. —Consideration 
adjourned for a week. 

London Electric Lighting Areas Act, 1904.—A report of the Board of 
Trade upon the agreement under this act made between Battersea Council 
and the County of London Electric Lighting Co. was submitted by the 
Highways committee. The Board of Trade had confirmed the agreement. 


Louth.—On Tuesday the Electric Lighting committee recom. 
mended the Council to acquire the James-street site for electricity 
works, and to put down steam-driven plant. The matter is, however, 
to be dealt with by the Council in committee. 


Ludlow.—The Town Council will consent to the grant of a 
provisional order to a company provided the Corporation have the 
option of purchasing the undertaking in 20 years, that the opening 
of the streets be done by the borough surveyor at a fixed charge, 
that the company consult the Corporation as to the position of the 
cables, &c., and not to erect any overhead wires without first obtain- 
ing permission of the Corporation ; the price to the Corporation for 
electric current for public lighting to be 4d. per unit, but should the 
price be reduced to 5d. for the general public, then the price to the 
Corporation to be reduced in proportion. 


Metropolitan Asylums Board.—On Saturday the Board decided 
to adopt for lighting the Eastern Hospital and Ambulance Station 
the alternative system of charging offered from Jan. 1, 1905, by 
Hackney Council—viz., 7d. per unit for first hour’s supply per day 
at the maximum demand, and 1d. after. The engineer-in-chief 
reported that the adoption of this scale would save 40 per cent. on 
the amount spent at present for current ata flat rate of 4d. per unit, 
subject to 10 per cent. discount. 

It was resolved to invite tenders from six selected firms for winng 
Belmont Asylum. 


Mexico.— Senor T. E. Ramos, who has obtained а concession for 
the construction and working of a narrow-gauge railroad from 
Hunucma (Yucatan) to Sisal, has also, under the same concession, 
been granted public telegraph and telephone privileges. 


Municipal Telephony.—At Glasgow City Council meeting on 
Thursday last, 

Mr. Gray moved approval of clause 78 of the Corporation’s draft pro- 
visional order, 1905, which reads as follows :— 

The annual value of all underground or overhead lines, pipes, cables, 
or apparatus belonging to the Corporation for the supply of telephonic 
communication or electrical energy in the City, and in any burgh in or 
through which the Corporation have laid, or may be entitled to lay, such 
lines, pipes, cables, or apparatus shall, for the purposes of all assess- 
ments leviable in the City or such burghs, be held to be one-fourth of the 
En value thereof as entered on the valuation roll for the City or such 

urghs. 

Bailie Murray opposed, on the ground that the clause subsidised from 
the rates the telephone and electricity departments to the extent of three- 
fourths of their proper taxation. 

Mr. Gray’s motion was, however, carried by a large majority. 

Musselburgh.—The local electric tramways and electricity works 
were opened for traffic on Monday. The electricity supply station 
and the tramways have been erected and equipped by the National 
Electric Construction Co. 

New Malden.—A resolution of the Council, passed on Nov. 1, 
directing the Electric Lighting committee not to further consider 
the subject of electricity supply until the Council should have 
decided upon its policy in regard to the matter has now been 
rescinded. At the last meeting of the Council Mr. Glenn, on whose 
motion the former resolution was rescinded, said that several electric 
lighting companies were interesting themselves in the district, and 
it was time the subject should be taken into serious consideration 
by the committee. 

Newcastle-on.Tyne.—For the half-year ended Sept. 29 the 
the balance of 


^ &ceccount. 
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tramway income over expenditure was £3,414. 5s. 5d., subject to 
adjustments. 

Rolling stock should be adjusted by writing off to revenue such expendi- 
ture under that head as could not reasonably be considered to have 
increased the value of the asset, and in regard to depreciation no pro- 
vision has been made. The total receipts were £102,239. 3s. 1d., and 
after paying all expenses the balance was £34,814. l7s. ld. Interest 
absorbed ar ш 13s. ld. and sinking fund £14,595. 18s. 7d., leaving 
£3,414. 5s. 5d. 


Northampton Institute.— We give elsewhere a report of the pro- 
ceedings at the annual conversazione and distribution of prizes at 
the Northampton Institute on Friday last. Amongst other in- 
teresting items on the programme on the occasion was a demon- 
stration in the swimming baths of the Middleton system of 
submarine navigation, the salient feature of which is that vessels 
are propelled, impelled, directed, controlled and governed by fins 
connected by prime movers (engines or motors) in such fashion 
that they can move in any way in the fluid in which they are 
immersed. The fins are a new instrument of impulsion, invented 
for the purpose of enabling a vessel to be navigated in tri-dimen- 
sional space, the screw being only fitted for motion in two dimensions. 
It is claimed for the Middleton system that vessels constructed on 
this principle are completely navigable under water, can move in 
any direction, and can be of any required size. Other particulars 
were available on the occasion, and the demonstration proved 
extremely interesting. 


Obituary.— Mr. Wm. Ashmore, who 40 years ago founded the firm 
of Ashmore, Benson, Pease & Co. (Ltd.), electrical and mechanical 
engineers, of Stockton-on-Tees, died on Dec. 8 at the age of 78 years. 

The death occurred on Saturday of Mr. Robert Watson, National 
Telephone Co.'s inspector for Blackpool district, who was formerly 
manager of the Lytham Exchange. 

The death is announced of Mr. Norman E. Bowtell, M.Sc., on 
the technical staff of the Castner-Kellner Electrolytic Alkali Co. 
Deceased was only 26 years of age. 

The death is also announced of Mr. J. M. Irvine, telegraph engi- 
neer at Inverness since 1896. 


"Pal Mall Magazine."—This famous publication has now 
joined the list of 6d. magazines, and will commence the new series 
with the January, 1905, issue, which will contain, amongst other 
valuable contents, a contribution from Mr. F. Lees on ** M. Marcelin 
Berthelot, Scientist and Philosopher.” 


Police.— At Marlborough.street (London) on Wednesday the St. 
James’ and Pall Mall Electric Light Co. was summoned for per- 
mitting water heated to 170 F. to flow into the public sewer. 

Mr. Morse, who defended, did not dispute the facts, but urged that as 
the company had now arranged to prevent any recurrence of the trouble 
& very small fine should be inflicted. Fines amounting to £5. 19s. (on 
20 summonses), with 20 guineas costs, were imposed. 


Prerentation.—The members of the staff and employés of the 
Cardiff electricity and tramways departments have presented the 
deputy electrical engineer (Mr. J. E. Teasdel) with a gold watch, a 
case of cutlery, &c., on his departure to take up the position of chief 
engineer and manager of the electricity supply and tramways depart- 
ments at Pontypridd. 


Rubber Substitute.—Several of the Mexican journals refer to 
the value of a plant called guayule for producing a substitute for 
rubber, and Senor L. C. Aguirre states that the company with 
which he is connected (La Anglo Mexicana S.A.) have made 
numerous experiments in extracting the gummy substance which 
this plant contains and in transforming it into rubber. Patents have 
been obtained and а small factory established at Jimulco (Coahuila’. 
The erection of other similar factories in some of the frontier states 
of Mexico is under consideration. Considerable capital is said to 
have been invested in this enterprise, and large contracts for the 
supply of the product froin guayule have been entered into. 


Seveno1ks.—At the last meeting of the Council the chairman 
(Mr. A. Laurie, J.P.) announced that the local electric lighting 
company required about £7,000 to make a start, and he and another 
citizen had guaranteed £1,000 each, provided two others would 
guarantee a like amount. Не was sure electric lighting must come. 
The Board of Trade have extended the time for making of the deposit 
prescribed by sec. 8 of the Sevenoaks (1908) order, for six months. 


Sheffield.— The Tramways committee have decided, as an experi- 
ment for one year, to treat the Accident sub-committee as an 
insurance company in matters of accidents to employes, 6s. per 
cent. being paid by the committee on the department's total wages 
It has also been decided to meet all claims by third 
darties out of tramways revenue. 

At Wednesday's mee ting of the Corporation, on the presentation of the 
minutes of the Tramways committee, Councillor Whiteley moved an 
amendment that a conductor be paid on joining the service 5d. per hour, 
and after 12 months’ satisfactory service 54d. per hour. The recom- 
mendations of the committee were that on joining the service the amount 
should be 41d. per hour, after six months’ satisfactory service 5d. and 
after a further 12 months’ satisfactory service 5}d. per hour. 


Ald. CLEO said there was a point beyond which the tramway under- 
taking could not go in the matter of wages if it was to be a commercial 
success, and they had now got to the straining point. If increased 
financial responsibility were placed upon the department they must con- 
sider their position. In Sheffield passengers were carried longer distances 
than АЕ in the country for the same money. The amendment was 
rejected. 

Councillor Bennett has been elected chairman of the Electric Light 
committee in place of Ald. Styring, who has been chairman for a number 
ef years. 

St. Pancras (London).—The special committee appointed to 
deal with matters arising out of the action Calwell and others v. 
St. Pancras Council" have reported that they are unable to 
acquire outstanding interests of property in Great College-street 
abutting on the Тоону works, as the owners ask excessive 
prices. 

Salford.—The Heaton Park extension of the Corporation’s electric 
tramways was opened for traffic on Friday last. 

South Africa — Pietermaritzburg electric tramways were formally 
opened fortraffic last month. 

South Shields.—The Town Council have resolved to municipalise 
the local tramways, and will commence the work of reconstruction 
at an early date. Tenders are to be invited. 

Straits Settlements.—In a report on the trade of the year for 
1908 of the Straits Settlements, the Governor (Sir John Anderson) 
states that all telephone materials used in Singapore are imported 
from Belgium, the service being the property of the Oriental 
Electric & Telephone Co. The telephone service in Penang (167 
miles in length) and in Malacca (186 miles) is owned and worked 
by the Government. 

Tramway rails and tramway materials in use in Singapore are of 
German manufacture. The value of the imported metal manu- 
factured goods for 1903 was nearly £1,000,000 sterling, an increase 
of £272,000 for 1902. 

The Singapore Tramways (Ltd.) have constructed a considerable 
portion of their track. Standards have been erected in many of the 

rincipal thoroughfares, and the work of erection of the power station 
18 proceeding. 

Penang Municipality has made good progress with a scheme for 

the lighting of George Town by electricity. 


Stratford-on-Avon.—The Birmingham Installation Co. have 
completed an agreement with Stratford-on-Avon Corporation for 
the transfer of their provisional order and powers to the company, 
and this now only awaits confirmation by the Board of Trade, 
which was applied for in November. Mr. C. D. Falcke will be in 
residence in Stratford-on-Avon for carrying out the undertaking, 
and the company will have offices in Stratford-on-Avon. It is not 
expected that the specifications for the plant required will be ready 
before March. . 

Swansea.—At the end of November there were 589 customers of 
the electricity department and the equivalent of 58,860 8 c.p. lamps 
was connected, Motors represented 478} н.р. The specifications 
for lighting Morriston district are completed, and supply will be 
given on the high-tension single-phase system. 

At a special meeting of the Council on Tuesday the Corporation 
approved the General Powers Bill which is being promoted for the 
acquisitien of the local tramways, &c. 

Switzerland.—In a report on the trade of Switzerland for 1903 a 
list of articles is given in which it is considered by the British com- 
mercial agent in that country (Mr. J. C. Milligan) that greater scope 
exists for British trade. Amongst these articles are electrical appa- 
ratus, glassware and domestic machinery. There has been a 
stationary demand for electrical apparatus from the United King. 
dom for the past five years in Switzerland. 


Train Lighting in Iudia.—At a meeting of the Great Indian 
Peninsula Railway Co. on Monday, the chairman (Sir Andrew 
Scoble) said the company had at last succeeded in obtaining the 
sanction of the Government for a trial of the electric light on some 
of the mail trains. They also had on the stocks a motor car, which 
they intended to try experimentally on some of their feeder lines. 


Tramways in the City of London.— The Streets committee of 
the City Corporation have decided to adjourn until the New Year 
the further consideration of the application of London County 
Council for sanction to their proposal for connecting the present 
tramway termini in Blackfriars road and Westminster Bridge-road 
by the construction of double track tramways over Blackfriars and 
Westminster Bridges and along the Victoria Embankment 

Upton.—-On Wednesday the chairman of the Birkenhead Elec- 
tricity committee (Mr. M'Gaul) announced that the cables had been 
laid to Upton and the equivalent of 812 8 c.p. lamps were connected. 
The following scale of charges has been fixed for electric current :— 

Oct. 1 to March 31, 8d. for first 14 hours, 6d. for second 14 hours, and 
24d. after. April 1 to Sept. 30, 8d. for first 4 hour, 6d. for second 4 hour 
and 24d. after. 

Village Lighting. Electricity supply was inaugurated at Brox- 
burn and Uphall (N.B.) on Tuesday. 
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Waipori Falls (N.Z.) Electric Power Scheme.— We announced 
some time ago that the Waipori Falls Electric Power Co. had 
secured the support of all the local authorities, except Dunedin City 
Council, in the districts which they proposed to serve. 

These districts include counties of Taleri, Bruce, Tuapeka and Wai- 
kouaiti, the boroughs of Milton, Moogiel, Green Island, Caversham, South 
Dunedin, St. Kilda, Mornington, Roslyn, Maori Hill, North-East Valley, 
West Harbour and Port Chalmers, and the road districts of Peninsula, 
Tomahawk and Portobello. 

Dunedin Corporation opposed the company’s bill in Parliament, but 
the parties have now provisionally agreed upon the transfer of the com- 
pany’s rights and obligations to the Corporation for £31,000 and about 
£18,500 to cover the company’s expenditure (exclusive of amount paid 
for water rights and £5,500 for promotion of the company’s bill). 

Mr. R. Hay, consulting engineer for the Corporation, has submitted a 
report, in which he estimates the cost of the Waipori scheme for the 
supply of 2,000 н.р. to Dunedin at £94,237. Mr. Hay’s estimate of the 
cost of the Lee Stream scheme is £104,000, so that, even after paying 
the company's demands, adoption of the Waipori project will save the 
Corporation £9,763. | 


Wednesbury.—Application has been made for sanction to a loan 
of £1,000 for extensions of the electric lighting mains. 


West Ham.—A return showing that electric current is now being 
taken for 51 different classes of buildings in the borough was pre- 
sented at the Council meeting on Tuesday. 

35 public buildings were the largest consumers (222,343 units used 
during the year), 38 public houses came next (196,036 units), followed by 
70 drapers (150,694), two theatres and music halls (80,065), 49 butchers 
(76,294), seven co-operative society buildings (71,561), 113 private houses 
(62,682), 39 grocers (62,428), 12 restaurants (41,396), 23 bootmakers 
(37,729:, 14 pawnbrokers (36,731), 22 tailors (35,980), 17 bakers (22,059), 
20 tobacconists (21,368), five oil and colour shops (20,828), 14 watch- 
makers (20,397), 12 factories (18,295), two public halls (16,890), and six 
clubs and institutes (16.531). 

The electrical engineer (Mr. W. J. W. Bullock) reported that although 
under the scale of 7d. and 2d. per unit the average price received was not 
excessive, there was an outcry against the maximum demand system, 
and he believed a large number of consumers would prefer to be charged 
a fixed rate. It was resolved (a) that the present rates of 7d. and 2d. be 
maintained, and that an alternative flat rate of 4d. be adopted ; (b) that 
for arc lighting the rates be 4d, per unit for a consumption of 700 units 
per annum, 34d. for 1,400, 34d. for over 1,400; (с) for factory lighting 
21d. per unit up to 5 p.m., the ordinary rate after; (d) that no change be 
made in the rates for heating and power. 


The income of the Corporation tramways department for the 
half-year to Sept. 80 is returned at £30,748. 1s. 2d., including 
£3,000 estimated revenue from the horse cars worked by the North 
Metropolitan Tramways Co. 

Working expenses totalled £17,350. 9s. 8d., leaving a balance of 
£13,397. 118, 6d. to meet interest on capital (£4,510. 5s. 9d.) and bank 
interest (£38. 10s. 11d.), leaving £8,848. 14s, 10d., out of which 
£2,162. 19s, 7d. has been appropriated to the sinking fund, £4,000 trans- 
ferred to the borough rate and the balance (£3,016. 7s. 9d.) carried to 
reserve or renewals fund. "Total capital expended is £196,538. 5s. 3d., an 
increase of £57,515. 188. 6d. for the half-year. The electric car-miles 
run were 561,832. 7,632,601 passengers were carried and 498,603 units 
of energy consumed (0°88 units per car-mile). The percentage of wor k- 
ing expenses to receipts was 59 and the average traffic revenue per car- 
mile 1ll:64d. The average working expenses per car-mile, excluding 
power costs, were 5:665d. and including power 7:035d., the average fare 
paid per passenger 0:85d. 


West Hartlepool.—The Corporation have sealed the agreement 
with the National Telephone Co., whereby, in consideration of the 
Council granting the company permission to lay underground wires, 
the latter undertake to effect certain reductions in charges to sub- 
scribers. The revised rates are :— 

A uniform charge of £8 for the first instrument, and £6. 16s. for the 
second, additional connections to be available to any member of a firm 
having the first connection ; £7 to cover 1,200 calls per annum (receiving 
an unlimited number), £6 for 900 calls, and £5 for 600 calls; calls in 
excess of this number to be still at 1d. per call. 

Àn inquiry was held here on Tuesday into the application of 
the Corporation for sanction to borrow £18,861 for electricity 
extensions. 


Wolverhampton.—For the six months ended Sept. 30 the total 
receipts of the tramways department were £18,678, against £12,460 
in the corresponding period last year. 

Receipts per car-mile 11:85d., against 11:24. For maintenance and 
renewals the total cost was £869, average cost par car-mile 0°55d., against 
£825 and 0-74d. last year. The total cost of the Lorain equipment is put 
at £379, against £244. Total general costs £1,204, compared with £1,101; 
total working costs £9,911, against £7,799. The profit on the six months 
is £1,442, compared with a loss of £262. 


Workington.—The Council have applied for an extension of time 


for carrying out the provisions of their electric lighting order, 1901. 
Yarmouth.—The Corporation have decided to grant a rebate of 


4d. per unit on the present charge of 24d. per unit for the supply 


of electric energy to the Tramways committee after а consumption 
of 100,000 units. 


Dinners.—On Friday last the second annual dinner of the New- 
castle branch of the Electrical Contractors’ Association was held, 
Mr. Wm. Cross presiding. The guests included Mr. Harford 
(Liverpool), Messrs. Giepel and Prescott (W. Hartlepool), Mr. W. P. 
Steinthal (Bradford), Mr. Eugene Brown (Newcastle), Messrs. 
Gowdy, Usher and R. Robson (hon. sec.), members of the committee, 
and other gentlemen. 

The chairman gave a concise report on the work of the association 
during last year, and referred to the great amount of work the incorpora- 
tion threw upon the leading members. Mr. Steinthal said he was glad 
to propose the toast of the pioneer association, and was pleased to see 
four of the original five members present that evening. 


The members of the staff of Sunderland Corporation electrical 
department and their friends (to the number of 94) dined together 
on the 7th inst. 

The chief engineer (Mr. John F. C. Snell) presided, and among those 
present were the mayor (Councillor Foster), the town clerk (Mr. F. M. 
Bowey), the chairman of the Electricity and Lighting committee (Ald. 
Bruce), Dr. T. C. Baillie and Mr. А, R. Dayson (tramways manager). 

The Mayor, in responding to the toast of The Mayor and Corporation 
of Sunderland,” said the Corporation was now one of the largest employers 
of labour in the town, and one of their chief money-making concerns was 
the electricity department. He paid a high tribute to the services 
rendered by Ald. Bruce and to Mr. Snell their chief engineer. 

In replying to a toast of the guests, Dr. T. C. Barrie remarked that at 
present there was far too great a tendency to supply electric power at 
almost cost price. He hoped lighting consumers would be considered 
first, because it was owing to their demand that the generating plant wa; 
first laid down. In regard to educational matters he foreshadowed the 
day when Sunderland would be equipped with a univereity. Their 
technical college was not a dividend-earning department. They spent 
money; and although the returns were not quick he felt sure that the 
rising generation of the town would some day look back upon their time 
spent in the college as having been a genuine blessing in their life. 

Ald. Rruce responded to the toast of The Electricity Department," 
and announced that as soon as the accounts for the current year were 
produced the Electricity committee hoped to make a material reduction 
in the charge for current, both to light and power consumers. In Mr. 
Snell, he added, they had one of the ablest electricians that could be found 
in England. Ald. Bruce also quoted figures showing the marvellous 


growth of the department. 


The annual dinner of the employés of Messrs. J. H. Holmes & 
Co. took place at Newcastle on Friday last. 

Mr. G. Cook (a workman) presided, and urged his fellow employés to do 
their best to maintain the highest possible standard of character. Much 
(he said) that was bad in the workman’s character was due to the absence 
of helpful conditions of work. 

Mr. ALrrED HoLMES, who replied to the toast of The Firm,“ said the 
firm were proud of their workmen. A few years ago things were pros- 


perous and prices were high in the electrical business, but all that was 


changed. They had, however, made arrangements which had decreased 
the cost of production all round, and the result was that they had prac- 
tically shut out the Americans, and he did not think German competition 
was nearly so serious as it had been, 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Sunderland Corporation invite tenders for one wooden cooling 
tower, capable of cooling the circulating water for & surface con- 
denser dealing with 30,000lb. of steam per hour. Specifications, 
&c., from the borough electrical engineer (Mr. John F. C. Snell) and 
tenders (addressed chairman of Electricity and Lighting committee) 
to the town clerk (Mr Fras. M. Bowey), Town Hall, Sunderland, by 
noon Dec. 30. See also advertisement. 

Neath Corporation invite tenders for supply and delivery of watt- 
meters. Forms of tender, &c., from the town clerk (Mr. Edwin C. 
Curtis) or from the consulting engineer (Mr. Herbert E. Sully), 
Scottish Widows'-buildings, Baldwin-street, Bristol. Tenders to 
town clerk by Wednesday, Dec. 28. See advertisement. 


The agents of the Municipal Corporation of Port Elizabeth (South 
Africa) are prepared to receive tenders for the following works in 
connection with the Corporation electricity undertaking :—(a) boiler 
house plant, (b) engine room plant, (c) electricity supply mains, (d) 
accumulators and boosters, (e) switchboard and instruments, (/) 
crane, (g) public lighting, (A) meters, (i) workshop equipment. 
Further particulars are given in an advertisement. Specifications, 
&e., from the agents (Messrs. Davis & Soper), 54, St. Mary-axe, 
London, E.C., to whom tenders by noon, Jan. 16. | 

The Directors of the Great Western Railway Co. invite tenders 
for the supply and delivery of the following material required in 
connection with the electrical equipment of the Hammersmith and 
City Railway, &c,: Steel conductor rails, cast-iron and steel ramps 
and fastenings ; porcelain insulating supports and their fastenings 
for conductor rails; copper bonds, insulated cable connections, 
cable terminals, bonding presses and accessories for connecting up 
connector rails. Tenders to the Secretary of the Company, Pad- 


§ dington Station, W., until Tuesday, Jan. 8, 
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Cardiff Corporation invite tenders for the following plant for the 
extension of their power station on the extra high-tension three- 
phase system—viz., two 1,600 H. v. slow speed vertical engines, two 
1,100kw. three-phase alternators, four Lancashire boilers, with 
accessories, steam and other piping, switchboard gallery and stair- 
case, extensions to central service gangway, extra high-tension 
three-phase feeder cables. Tenders to the town clerk (Mr. J. І. 
Wheatley) by Dec. 19. 

Bradford Corporation invite tenders for miscellanous stores 
required by their tramways department during year ending Dec. 31, 
1905, including electrical accessories, paints, varnishes, &c., asbestos 
and insulating materials, armature repairing material, lamp fittings, 
Ke. Tenders to the town clerk (Mr. Fredk. Stevens) by Dec. 17. 


Rochdale Corporation invite tenders for the supply, delivery and 
erection of high-tension three-phase switch gear and extensions to 
low-tension continuous-current switchboards. Tenders to the town 
clerk (Mr. W. H. Hickson) by 27th inst. 


Southend-on-Sea Corporation invite tenders for additional plant 
for their generating station, comprising two boilers, one steam 
dynamo, one fuel economiser, and two electrical feed pumps. 
Tenders to the town clerk (Mr. Wm. H. Snow) by Dec. 21. 

Fulham (London) Council invite tenders for supply and erection 
at their generating station, Townmead-road, of a 3,000-volt steam 
alternator of 1,000kw. capacity coupled to Belliss engine. Tenders 
to the town clerk (Mr. R. M. Prescott) by noon 20th inst. 


Tenders are invited for steel and iron work of a two-storey ware- 
house at the electric works, West Strand, Preston. Tenders to Mr. 
Mott (Dick, Kerr & Co.), Abchurch-yard, London, E.C., by noon 
26th inst. 

Erith Urban District Council invite tenders for overhead-line 
equipment, &c., underground feeder cables, &c., rotary converters, 
transformers and motor booster, main high and low-tension switch- 
boards, cable connections, ke. Tenders by noon, Jan. 9. 

Belfast Public Health committee require tenders by 11 a.m. of 
Jan. 12 for boilers and independent electric lighting plant at the 
new infectious diseases hospital, Purdysburn. 

East Ham Council invite tenders for the supply of physical and 
chemical apparatus, &c., for their new technical college and 
secondary day school. Tenders by noon Dec. 29. 


Glasgow Corporation require tenders by 19th inst. for an electric 
light installation, &c., at Bridgeton District Library. 


Manchester Tramways committee want tenders by 20th inst. for 
motors and gearing for their machine shops. 

The Christiania (Norway) electricity works require tenders for 
1,000 tons of Cardiff coal delivered by Feb. next. "lenders to the 
works, Tordenskjolds-gade, Christiania, by Jan. 10. 


TENDERS REÓBIVED AND AOOEPTED. 


14 tenders were received by Yarmouth Corporation for 800 tons 
of straight steel rails, 25 tons of curved rails, 50 tons of fish-plates, 
18 tons of sole-plates, 21 tons of tie-bars, and 10 tons of bolts and 
nuts, for the Gorleston tramways. Тһе tenders received were:— . 


Jacobs Bros. & Co. (Belgian rails) (accepted) .... £4,685 16 0 
Walter Scott (Ltd.) (English).............. . . . . 5,651 10 0 
North-Eastern Steel Coo. — M УР 5,00 2 6 
Bolckow, Vaughan & Co. (English) .......... .. 5,257 12 6 
Barrow Steel Со. (English) ..................... 5,174 2 6 
MacClellan & Co. (not вёаќей).................. 5,141 0 0 
A. Penny & Co. (Belgian) .................... 4,919 7 6 
Le Bas & Co. (Belgianꝶzʒ ) . 4.749 8 2 


The Surveyor reported that the lowest tender was £4. 17s. per ton for 
rails, against £5. 18s, 6d. per ton paid for the last work, and all the other 
items were proportionately low, the total saving working out at upwards 
of £950. 

Мг. F. ARNOLD said it was important that a tender should be accepted 
that day, and to expedite matters he moved that the lowest tender (Jasobs 
Bros. & Co.) be accepted at £4,665. 

Mr. Goons said it was a matter of principle, and whether the difference 
was £500 or £600 it meant employing English workmen. He moved that 
the lowest English tender (MacClellan & Co.) be accepted at £5,141. 
Why should there be such a draining away of English money to pay for 
Belgian or other foreign materials ? 

Mr. Saul said the lowest English tender came below the surveyor's 
estimate. 

In reply to questions, the Surveyor said he adopted a specification 
drawn by probably the most practical men in the country. It was the 
standard adopted by English makers of rails, and this the Continental 
manufacturers promised to abide by. They gave the constituent parts of 
the steel, and there was no difference. 

After discussion, the resolution to accept the lowest tender was carried 
by & large majority. 

Salford Council have accepted the following tenders for supplies 
to the electricity and tramway departments :— 

W. Smith & Co., ironmongery ; Sturtevant Engineering Co., largo 
motor starters; Veritys Limited, double-pole main switches ; Electro- 
motors Limited, electric motors (4 H. p. to 3 B. p.); Lancashire Dynamo & 
Motor Co., electric motors (5 н.р. to 30 н.р.) ; Chamberlain & Hookham, 


motor meters (25 to 100 amperes); General Electrio Co., steel insulated 


screwed tubing, electric fittings, &c. ; Hartcliffe, Lee & Malkin, bra:s and 


gunmetal castings. 

Blackpool Council have accepted the following tenders in con- 
nection with the new promenade tramways :— 

Walter Scott (Ltd.), tram rails, fish plates and anchor joints; Guest, 
Keen & Nettlefolds, tie bars; Edgar Allen & Co., points, connecting 
boxes, crossings, manganese steel rails and drain boxes; Bayliss, Jones 
& Bayliss, bolts, nuts and washers. 

Weare informed that Messrs. Merryweather & Sons have recently 
obtained orders from the Admiralty for several of their portable 
electric pumps for dockyard use at Devonport and Portsmouth, the 
outfit consisting of a “ Hatfield " pump driven by an electric motor 
on a light carriage. 

Stalybridge, Hyde, Mossley and Dunkinfield Tramway and Elec- 
tricity Board have accepted the tender of Underwood & Bro. for 
joining the tramway with that of the Ashton-under Lyne system ; 
that of Dick, Kerr & Co. for overhead equipment; and of Cook & 
Son for heating apparatus for the car shed, stores and fitting shops. 


Hammersmith (London) Council have accepted the tender of the 
Western Electric Co. for joint boxes at £59. 15s. and for road draw- 
box frames and covers at £33. 6s. For path draw-box frames and 
covers the tender of the Imperial Engineering Supplies Co. at 
£31. 10s. was accepted. | 


The British Electric Plant Co., Alloa, N.B., have obtained ап 
order from the Alloa Coal Co. for a complete electric power plant on 
the direct-current system for Bannockburn Collieries, together with 
engines for same. 

Leith Town Council are recommended to accept the tender of the 
North-Eastern Steel Co. for rails and fishplates required for the 
reconstruction of their tramways. The price is stated to be below 
£5. 10s. per ton. 

Lowestoft Corporation have accepted the tender of Callender's 
Co. for the supply of about 4,000yds, of feeder cable, and have also 
placed an order with W. F. Dennis & Co. for 1,500yds. of cable at 
£28 per 100yds. 

Ferrybridge Council have accepted the tender of the Wheldale 
Coal Co. for providing and erecting electric lamps and supplying 
electric current for public lighting at Frystom. 

Canterbury Council have accepted the tender of the Iteason Mfg. 
Co. for meters for one year, and that of Mr. J. S. Dadds for exten- 
sions of electricity station building at £358. 16s. | 


Deptford (London) Council have accepted the tender of the Hart 
Accumulator Co. for additions to and alterations of the existing 
battery at New Cross public baths. 

Yarmouth Town Council received four tenders for the supply and 
laying of cables to Gorleston, and the lowest (that of Callender’s Co.) 
at £259, 4s. was accepted 

Swansea Electric Lighting committee have accepted tho tender 
of Herbert Morris & Bastert for a hand travelling crane, for £106, 
the Jowest tender submitted. 


Mr. P. Dewhirst has secured the contract for the erection of a 
switchboard at Blackpool Corporation destructor works. 

East Ham (London) Council have placed an order with Dick, Kerr 
& Co. for top covers for 10 electric tramcars at £85 each. 

Battersea (London) Borough Council have placed an order with 
the General Electric Co. for 50 arc lamp globes at 6s. 9d. each. 


Woolwich (London) Councilhave accepted the tender of Callender's 
Co. for high-tension cable at £8,493. 


BUSINESS NOTICES. 


We understand that Mr. Carter, late managing director of the 
Cross Electrical Mfg. Co. (now in voluntary liquidation) has joined 
the staff of E. P. Allam & Co., 11, Hatton-garden, London, E.C. 
Messrs. Allam have purchased the bulk of the stock and plant of tho 
Cross Co., and to deal with this increase in their business will 
remove their offices and works to 11, Red Lion-street, Clerkenwell- 
road, London, E. C., as soon as the necessary alterations are completed 


Messrs. Shippey Brothers, 18 and 14, King- street, Cheapside, 
London, E.C., notify us that they have been appointed sole agents 
for the sale of the Gordon battery, of which various sizes will be 
stocked. A catalogue is available. 2 

After the 23rd inst. the general offices of the Great Northern 
City Railway Co. will be remoyed to 8, Highbury-place, N. Tele- 
phone, 858 North. 


BANERUPTOIBS, LIQUIDATIONS, &c. 

Claims against B. G. Hodges, electrical engineer, 20 and 21, St. 
Luke's-street, and 28, Crown-street, Derby, by 23rd inst., to Mr. D. 
Sibbald, 23, St. James's-street, Derby. 

The estate of Jobn Hill, electrical engineer, Glasgow, has been 
sequestrated. 

W. H. L. Watson and G. Huntington, electricians, 83, Battersea- 
rise, S.W., and Dering.street, Dond-street, W., London, have been 
adjudicated bankrupt. 
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A meeting will be held on Jan. 18, at Boardman’s-lane, Parr, St. 
Helens, to receive an account of the winding-up of the Electro- 
Chemical Co. (1900) (Ltd.) 


The first meetings of creditors and contributories of the Sir Hiram 
Maxim Electrical & Engineering Co. (Ltd.) will take place on 
21st inst., at the Holborn Restaurant, London, W.C. 


Electric Fittings for Sale.—Messrs. J. G. Statter & Co., Corn- 
wall-buildings, Birmingham, are offering for sale a large stock of 
Admiralty, Post Office and other standard pattern lampholders, 
ceiling roses, tumbler switches, &c., all suitable for 220-volt circuits. 
See advertisement. 


Business for Sale.—Messrs. William Rock & Son, 25, Lord- 
street, Liverpool, have for sale a small electrical manufacturing 
business. See advertisement, 


Blectrical Exhibition.—The Metropolitan Electric Supply Co- 
are organising an exhibition of electrical appliances for lighting, 
power, heating, &c., to be held at Paddington Public Baths, Queen’s- 
road, Bayswater, London, from March 27 to April 1, 1905, and 
intending exhibitors are invited to communicate with the company. 
Some further information is given in an advertisement elsewhere. 


Engineers’ Stores.—At the recent Smithfield Club Show there 
were few exhibits of special interest to our readers, but we may 
mention the display of Messrs. W. H. Willcox & Co., of Southwark- 
street, London, S.E., who make a special feature of cylinder oils, 
injectors and ejectors, water lifters, and other specialities for use 
with traction engines, road locomotives, and all classes of fixed and 
portable engines and boilers. The firm also exhibited a great variety 
of patent wire-bound hose for traction-engine work, and a large 
assortment of rotary and semi-rotary pumps, together with an 
infinite variety of general engineers’ stores, tools, belting, &c. To 
their branch of general engineering supplies Messrs. Willcox & Co. 
are paying increased attention, and the number of articles of this 
class now listed by the firm is of a very varied character to meet 
the larger requirements of the engineering industry. 


A Fault-Localising Bridge.— With regard to the brief descrip- 
tion of Mr. Trubie Moore’s bridge published in our last issue, Mr. 
Moore writes us that he has found it possible to locate a fault within 
0:4 per cent., and that it is quite possible to balance the bridge in 
less than one minute. 


New Terminal.— We have received from Ross, Courtney & Co. 
a sample box of terminals designed for use with wires affixed to 
binding screws or under nuts. Wires which have to be frequently 
fixed to and removed from terminals soon break, and there is 
always the danger of an imperfect contact. This terminal obviates 
these difficulties in an ingenious manner. A small brass disc, 
having its edge cut radially and turned up all round, receives the 
end of the wire, and a washer is then placed on the top of the latter. 
The edge of the disc is then turned down over the washer and the 
binding screw inserted through a hole in the bottom of the disc. 


Japanning Stoves.—Mr. E. Gibbs, of 184, Edgbaston-street, 
Birmingham, has issued a new list of japanning stoves, the point of 
special interest in these stoves for electricians being a special long 
stove and carrier for 
japanning conduit tubes. 
The illustration shows a 
conduit-tube blacking 
stove and carrier for 
tubes 10ft. to 12ft. long, 
the carrier holding 250 
tubes. Everyone is 
familiar with the japan- 
ned conduit tubes, but 
not with the way these 
tubes are japanned. It is, 
of course, necessary that 
the tubes should be well 
coated both inside and 
out, and yet be put on the 
market at a low price. 
The illustration of stove 
and carrier shows how 
this work is expeditiously 
done. The tubes are 
dipped into a vat of 
japan, stood up on end 
9 on the carrier to drain, 
and the carrier is then run upon rails into the japanning stove, where 
the heat is brought up to 380 F. for 14 hours. A second carrier is 
loaded and drained, and the work of drying proceeds. By this 
simple method a competent workman can japan 20,000ft. of tubes 
per day. 

Oatalogues, &c.— Messrs. Dick, Kerr & Co., have forwarded 
two publications containing general technical descriptions of their 
standard continuous-current and alternating-current dynainos res- 
pectively. These particulars are very artistically got up, and 
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include a number of fine illustrations from photographs. The con- 
tinuous-current generator book is a revised issue of a former edition. 
After a brief historical introduction, the process of manufacture and 
the component parts of the well-known “ Preston " generator are 
déncribad: A short chapter at the end of the book relates to the 
method of testing adopted by Messrs. Dick, Kerr & Co. The second 
book, which is new, deals with alternators, motor-generators and 
rotary converters. It is on similar lines to the continuous-current 
book, and will be appreciated by the profession to the same extent. 
The Electrical Company, 121 to 125, Charing Cross-road, London, 
W.C., are issuing two pamphlets, which contain much technical and 
commercial data with regard to their continuous-current serie’, 
wound motors for intermittent service (type W.D.) These motors 
are especially suited for rolling mills, turn-tables, capstans and 
cranes, but may be 
used for many other 
applications which are 
enumerated їп the 
pamphlet. The motors 
are supplied either 
with or without a re- 
duction gear, to suit 
particular cases. All 
W.D. motor cases are 
divided horizontally 
in line with the shaft, 
The lower half is pro- 
vided with cast motor 
feet, and carries the oil 
wella for ring lubrica- 
tion and the terminal 
block. Openings with 
easily removablecovers 
are provided to permit 
of an inspection of the 
commutators while the 
motor is in operation, 
and to afford a ready 
access for adjusting or 


ELECTRICAL Co’s ToTaLty-ENCLOSED CoN- exchanging 5 
TINUOUS-CURRENT Motor, W. D. Tyre. These motors are fit 
with ring bearings. 


The oil rings may be 
observed through an opening on the upper part of the bearing ; but 
this is not intended for filling the oil wells. The openings specially 
provided for this purpose are so arranged that the oil will flow out 
when the wells have been filled to the proper level, in this way 
preventing the oil from flowing into the motor houging. Carbon 
brushes are used throughout. Intending purchasers and users of 
these motors will find in the pamphlets many valuable hints 
regarding the choice and treatment of motors to suit given cases, 
and tables give complete information with regard to dimensions, 
weight, speed, torque, prices, &c. 

The Electrical Co. have also ready a new list of sw.tches, des- 
eribing and illustrating Tumbler and Royal switches. 


Ernest F. Moy (Ltd.) issue a list dealing with automatic battery 
switches, an example of which is shown in the illustration. This 
switch automatically closes the circuit when 
the E.M.F. of the dynamo exceeds that of 
the cells, and.opens in the event of the 
charging volts falling below the battery 
volts. As shown, it has only two terminals, 
which can be utilised for back or front con- 
nections. 


Lessing dry batteries and other goods are 
listed in a set of illustrated sheets issued 
by Messrs. Krupka & Jacoby, 61-62, Wat- 
ling street, London, E.C. 


The Dominion Belting and Mill Furnish- 
ing Co., 12, Colonial-avenue, Minories, Lon- 
don, E.C., have prepared for publication a 
pamphlet relating to their improved woven 
belting, to which the attention of electrical 
and general engineers is directed. Among 
the company's manufactures, besides belting 
fire hose 1nay be mentioned. 


" Cyclone " engines are described in a 
new pamphlet issued by Matthews & Yates, 
Swinton, Manchester. 


The American Lava Co., of Chattanooga, Tenn., U.S.A., have 
prepared & pamphlet describing the use of lava in electrical and 
mechanical work. It is claimed for this material that, being baked 
at a temperature of 2,000 F. it is unaffected by any subsequent 
temperature short of that heat, and, for this reason, is valuable 
when employed in the construction of arc lamps, rheostats, electric 
heating apparatus, &с. In the construction of instruments requir- 


THE Moy AUTOMATIC 
BATTERY SWITCH. 
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ing a fixed relation of their parts under all conditions the company 
claim that lava is of great value as its coefficient of expansion with 
temperature is negligibly small. The pamphlet illustrates a variety 
of articles manufactured of this material. 

A pamphlet dealing with air compressors and vacuum pumps is 
issued by the Clayton Air Compressor Works, Liberty-street, New 
e FF illustrations of this class of machine are included 
in the 


Calendars, Diaries, &c.—The Direct United States Cable Co., 
of Winchester House, Old Broad-street, London, E.C., publish a 
handy hanging or standing desk calendar, which has the merit of 
being compact and provides room for daily memoranda. 

From Messrs. G. Street & Co., 80, Cornhill, London, E.C., we 
have to acknowledge the receipt of the usual well-printed framed 
and glazed calendar for 1905. Copies of this calendar have reached 
us with unerring regularity for many years, and a place is always 
found for it. 

Petrol Motor Car for Railways.—To meet the exigencies of 
intermittent traffic on short branch lines of railway, for which it 
has been found steam traction is too costly, some railways have been 
carrying out experiments with steam automobiles, others have 
adopted petrol cars, and in cne case a combined petrol and electric 
has been employed. But there are certain conditions which the 
automobile cannot meet. It is essential that such a vehicle should 
deal with traffic under periods of abnormal demand, and yet be 
capable of economical operation when traffic is light. To cot this 
particular condition, the Great Northern Railway Co. have during 
the past four months been carrying out some interesting experiments 
with a petrol car. This car possesses certain features which con- 


stitute it a distinct advance in this type of vehicle. The car has 
been specially designed by Messrs. Dick, Kerr & Co. The 5 
of applying two electric motors to a tramcar has been copied 


the employment of two petrol engines. In all probability the car 
will be utilised on one of the branch lines running from Hatfield. 
Its seating capacity is 82 passengers. The whole of the machinery 
is assembled upon a frame, which is directly supported from the 
axles, so that even while standing at rest the noise and vibration 
from the engines is imperceptible to the passengers. The engines 
are not connected independently to the axles, although both axles 
are driven, but in normal circumstances they drive on to a common 
longitudinal shaft, which is connected to the axles by bevelled gear- 
ing. To overcome the difficulty of one axle over-running the other, 
owing to any possible inequality in the diameter of the wheels, a 
special form of differential gear is introduced, and combined with 
this special gear is the reversing mechanism. The engines are con- 
nected through independent clutches to a common change speed 
box, from whith the power is transmitted, by means of the longi- 
tudinal driving shaft referred to above, into gear boxes suspended 
on each axle, and at this point the engine speed is reduced as 
required on the axles by means of single reduction gearing, very 
similar to that used in їсс tramway motors. Standard Daimler 
type engines are employed, each capable of developing 86 н.р. 
when running at full speed. The complete car weighs something 
under 16 tons, including its full complement of passengers, and 
although the normal speed for which it is designed is 30 miles per 
hour, it has on several occasions attained a speed of over 50 miles. 
It is lighted by electricity from storage batteries, which also supply 
current for the ignition and magnetic clutches. The patents cover- 
ing the arrangement are neum da controlled by Messrs. Dick, Kerr 
& Co. The design of the car and its experimental operation have 
been under the personal supervision of Mr. Oliver Bury, general 
manager of the Great Northern Railway Co. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which 4s not separately specified) from Dec. 7 to 18, with the ports 
of destination :— 

Africa—Alexandria, £408; Cape Town, £528 (including £270 telegraph 
material); Durban, £3, 379 (including £981 telegraph material); East 
London, £96 ; Port Elizabeth, £709 (including £51 telegraph material) ; : 
Argentina— Buenos Ayres, £244. Australasia—Adelaide, £15 ; Auckland, 
£299; Brisbane, £690; Fremantle, £785 ; Hobart, £553 ; Launceston, 
£370; Melbourne, £147; Otago, £267; Perth, £2,781 ; Sydney, £8,574 ; 

Wellington, £896 (including £179 telegraph material). Belgium —Ostend, 
£97. Brazil—Bahia, £10,311 (submarine cable). British Guiana—Ber- 
bice, £8; Demerara, £36. Canary Islands, £20. China—Shanghai, 
£394. Denmark—Copenhagen, £30. France—Le Treport, £45; Mar- 
seilles, £15 (telegraph instruments). Germany—Bremen, £1,138 (includ- 
ing £1,125 (telegraph material); Hamburg, £445 (telegraph material). 
Gibraltar, £394. Holland Amsterdam, £703 ; Flushing, £44. Hong 
Kong, £594. India—Bombay, £737; Calcutta, £888 (including £407 
telegraph material). Japan — Tokyo, "£3, 180. Java—Batavia, 28, 410 
(submarine cable). Malta, £51 (telegraph material). North ‘Atlantic, 
£19,680 (submarine cable). Norway—Christiania, £38. Russia — Odessa, 
£70 (telegraph instruments). Spain—Bilbao, £50. Straits Settlements— 
Singapore, £969. Sweden—Stockholm, £69 (telegraph material). Total, 
£74,137, against £10,190 in the corresponding week last year (Dec. 9 to 15). 


PATENT RECORD. 


— — 


The following List of Applications етен Patents and Specifications published 
has been compiled for this Journal by MSS. Mswsurn, ELLIS & PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Nore.— The undermentioned Applications аге мо not open to public inspection 
until after acceptance of Complete Specification. The names within parcntheses 
are those of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is 

Unless otherwise stated, the application is made in London, 


November 8, 1904. 

24,101 A. D. Barty. Prescot. Automatic machinery for winding wires, 
cables, &c. 

24,102 PRIX Dynamo Mra. Co., W. OzrLsoHLAGER and F. Happock. 


ee and connections for conductors, especially for collecting 


es. 
24,158 w. T. LE FEUORE and F. А. GREENE. Cable junction disconnecting 
ſuse boxes. 
24,142 G. E. Johnson. Interrupters for high frequency currents.“ 
24, 165 J. W. GRIFFIN. Automatic fire alarm.“ 
24. 166 F. MovTERDE. Accumulators. 
24,177 and 24,178. J. Y. Јонквом (A. Wolf, Jun., & Co., 
Thermo- electrio batteries. 
24,180 B. T.-H. Co. (G. E. Co., U.S.). 
transmission systems. 
24,181 B. T.-H. Co. GE E. Co., U.S.). Systems of electric distribution. 
24,187 С. W. MAUNSELL and Е. R. Burr. X-ray shield. 
24, 190 V. A. Fynn. Alternating-current motors, also relating to gene- 
ratore and direct-current machines. 
24,192 S. G. Brown. Telegraphy. 
24,200 P. L. Crank. Switchen.“ 
November 9, 1904. 
24,225 E. NicHOLsON. Carlisle. Wheel guards and obstruction removers 
for electric vehicles. 


Germany). 


Protective devices for electric 


24,267 G. R. HiweBLBERG, D. G. Jones and Е. L. Вкввү. Sheffield. 
Electro-mechanical typewriters. 

24,276 V. А. Етник. Alternating-current motors. 

24,286 S. О. CowPzR.CoLms. Anodes. 

November 10, 1904. 

24,510 G. WIIXNSON. Harrogate. Lighting by Nernst lamp». 

24,516 À. EcksTEIN and A. E. ANGOLD. Manchester. Arc lampe. 

24,595 J. Ввквеск. Bradford. Electric traction. 

24,541 O. D. Lucas. Switches. 

24,342 Е. J. GRERN.  Carbons for arc lampe. 

24,545 J. HEINBMANN. Electric signs.“ 

24,551 M. WALKER. Dynamos and other rotary electric machines. 

24,558 G. D. Мамтік. Carbon- feeding mechanism for arc lampe. 

24,569 F. BRANDT. Arrangement of electric emergency lampe in buildings. * 

24,584 J. S. D. MacCoRMAC and Drall Mra. Co. Combined mouth gag 
aud electric light. 

24,388 B.T..H. Co. (G.E. Co, U.S). Circuit brakes. 

24,589 B.T..H. Co. (G.E. Co. U. S.). Controlling devices for electric motors. 

24,390 О. ERLANDS. Insulators for live rails. 

November 11, 1904. 

24,599 P. ScHiEMANN, Glasgow. Electric tools.“ 

24,423 CHAMBERLAIN & Ноокнлм and S. Н. Ногреах. Birmingham. 
Electricity meters. 

24,429 W. AITKEN. Liverpool. Telephone systems. 

24, 432 B. BONNIKSEN. Coventry. Eleotro- mechanical e 
apparatus. 

24,448 J. KLoPrENsTEIN. Multiple filament incandescent lamp. 

24,464 A. Е. Ніша, D. UnquHART and A. E. Hongy. Field windings of 
series-wound dynamo-electric machinery. ' 

21,466 S. O. Сожркв-Согив. Electrical conductors. Я 

24 470 P. C. Hewitt. Electric, gas or vapour apparatus. (Date applied 
for, Nov. 24, 1903, date of application in U.S.)* 

24,477 F. M. Lewis, G. W. L. Case and Reason Mra. Co. Arc lamps. 


24,485 B.T..H. Co. (G. E. Co., U.S.). Electricity meters. 
SPECIFICATIONS PUBLISHED. 
Nots.—All specifications can be obtained at the uniform price of 8d. each, 
1904. 

12,097 Акт. Ggs. Brown, BovERI & Ciz. Regulating apparatus for auto- 
matically maintaining electric accumulator charging currenta 
constant. 

12,645 MÉaRoz. Control of continuous current for electric motors for 
electric traction. (Date applied for June 4, 1903.) 

14,526 Влвветт. Electric-motor controllers. 

15,582 BriRNBAUM and Warte, Sub- station connecting arrangement for 
telephone systems. 

15,952 Berc. Electrode for accumulators. 


1903.) 

16,581 BovcHzT. Electrical binding 
Feb. 15, 1904.) 

17,006 MARSHALL. Electric traction for railways and tramwaya. 

17,243 Keita. Fenders for electric and other vehicles. 

17,600 Baumer. Relays. 

18,021 Kitszz. Insulating conductors. 

18,098 DwoNp (Ges. für drahtlose Telegraphie, m. b. H.). 


telegraphy. 


(Date applied for July 18, 


screws. (Date applied for, 
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COMPANIES' MEETINGS AND REPORTS. 


BRITISH THOMSON-HOUSTON CO. (LTD.)—At the ninth ordinary 
general meeting of this company, held yesterday, the chairman (Mr. 
W. A. McArthur, M.P.) moved the adoption of the following report of 
the directors for the year ended March 31 :— 

The additions to the factory and office buildings at Rugby have been 
completed and the number of hands employed, excluding the office staff, 
amounted at March 31 to 1,704 and has since increased. The electrifica- 
tion of certain local lines of the North-Eastern Railway in the Newcastle 
district has been completed and is in satisfactory operation. During 
the period under review the company secured contracts for the electric 
equipment of the trains of the Underground Electric Railways Co. of 
London, the system of control being the multiple-unit system, similar to 
that of the Central London, the Great Northern & City and the North- 
Eastern Railways, with satisfactory results. Tbe manufacture of the 
Curtis steam turb ines has progressed satisfactorily, and those machines 
in operation are giving excellent results. The directors believe that the 
company has good value in the lighting and traction enterprises in which 
it has investments. The usual practice has been followed in providing 
for depreciations of buildings and plant, patents and stock in hand, 
besides making reserves sufficient to cover risks in connection with bad 
debts, depreciation of shares held by the company and other contin. 
gencies. The profits, after deducting general and technical expenses, 
discounts and interest, amount to £55,713. 83. 1d. The excess costs of 
manufacture incidental to the establishment of the manufacturing busi- 
ness of the company to date amount to £63,326. 15з. 6d., of which 
£20,000 is now written-off, and further amounts will be written off until 
finally disposed of. 

The report and statement of accouuts were taken as read, and the 
chairman said the directors had, as usual in their treatment of the 
accounts, adopted a fairly drastic method of valuation, and the figures in 
these accounts were a fair representation of the actual values of the pro- 
perties which they represented. The period of development was happily 
nearly past, and they would soon be entering upon what he hoped would 
be a long and profitable career. The report and accounts were adopted. 


INDIA RUBBER, GUTTA PERCHA & TELEGRAPH WORES CO. (LTD.)— 
The directors' report for the year ended Bept. 30, to be presented at the 
meeting of shareholders at the company’s offices, 106, Cannon-street, 
London, E.C., on Dec. 20, at 12 noon, states thai after provision for 
doubtful debts, there is a net profit of £11,343, 19s. 3d. Adding 
£66,930. 78. 10d. brought forward, and deducting £12,500 interim divi- 
dend paid in June, there is a disposable balance of £65,774. 7s. 1d. The 
directors recommend the distribution of a dividend of 5s. a share, tax 
free (requiring £12,500) making a total of 5 per cent. for the year, and 
leaving £53,274. 7s. 1d. to be carried forward. The general business of 
the company shows an increase when compared with last year, but, 
unfortunately, the sales have been made on a rapidly rising market for 
raw material, and the selling prices of manufactured goods have not pro- 
portionately increased. Moreover, the revenue for the year has been 
charged with amounts expended on the development of a new business 
which has not yet reached a remunerative stage. These two causes 
account for the serious falling off in revenue, but the directors think that 
the revenue for the current year will not be injuriously affected to a like 
extent. The cable steamers “ Dacia" ard ‘‘ Buccaneer” have been 
employed in cable repairing work during the year, and both vessels are 
at present under charter. The works at Silvertown and Persan have been 
maintained in their usual state of efliciency, and extensions continue to 
is ieri In April last the directors made an issue of £100,000 second 

ebentures. 


ISLE OF THANET ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)— 
In moving the adoption of the report at the meeting on Wednesday, the 
chairman (Lord A. Butler) said that examination of the traffic statement 
disclosed the fact that, although they carried a much larger number of 
people, a considerable number of these were short-distance passengers. 
The passengers carried numbered 4,673,611. In the electric lighting 
department the income had increased from £901 in 1903 to £2,291. 
There was a steady growth in the demand for electricity for private 
lighting, particularly at Margate, and as the directors had lately intro- 
duced a lower rate for current, it was hoped that the consumption would 
be increased. 


: LANCASHIRE POWER CONSTRUCTION CO. (LTD.)—The report to 
Sept. 30 states that £90,000 remains to be called up on A shares, and 
£116,000 of B shares to be issued. The directors anticipate that further 
calls on A shares will require to be made and the В ғһаге to be issued 
(to contractors) during the next few months. Satisfactory progress has 
been made with the construction of the power station at Radcliffe, which 
is likely to be ready early in 1905. Negotiations are proceeding with a 
number of local authorities for giving a supply in their respective dis. 
trict, and an agreement has already been entered into with Swinton and 
Pendlebury. A report of the progress of the works by the company's 
joint consulting engineers (Mr. H. F. Parshall and Messrs. Lacey, Sillar & 
Leigh) accompanies the report and is, in abstract, as follows :— 
Considerable difficulty was experienced in obtaining satisfactory 
foundations for the buildings, and that somewhat delayed progress in the 
early stages of the work. The difficulty has been overcome, and the only 
work remaining to be done is of a nature which is dependent upon the 
delivery of the generating plant. The whole of the plant is either erected 
or in course of delivery, with the exception of the four main generating 
sets. It is anticipated that the first of these generating sets will be ready for 
delivery during February, and by this time the whole of the other work 
on the power station will be finished, and all that will remain to be done 


will be to erect and connect up this generating set, so that there is every 
prospect of its being ready for service some time in April. So far as the 
works have progressed the expenditure has been well within the estimate 
contained in our report of Feb. 17, 1903, and there will be a substantial 
eaving on this part of the contract. Orders have been placed with 
Callender’s Co. for nearly 10 miles of cable, to serve the districts of 
Kearsley, Clifton and Pendlebury. A second cable will serve the districts 
of Bury, Tottington, Ramsbottom and Haslingden. We have had under 
consideration the design of the several types of sub-stations needed to 
meet the requirements of the different local authorities, and this matter 
is now so far advanced that the company will be in a position to order the 
necessary sub-station plant immediately agreements are concluded, With 
reference to cost of distribution, we are glad to be able to report that the 
demand for power so far has been in such form as is most advantageous 
to the company, both as regards capital cost and working expenses. 


SOUTH &$TAPFORDSHIRE TRAMWAYS CO.—At the meeting on Wednes- 
day the chairman (Mr. W. 8. L. Schuster) said that for the last 10 years 
they had had a difficult task. They had been in conflict with various 
bodies, but he was glad to say they had come to a settlement with the 
lessee company. The offer made by the latter had been accepted by a 
majority of the proprietors. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.— On Friday 
a resolution was passed authorising the directors to raise £50,000 
additional debenture stock. At present the company are under contract 
to supply 10,400 K. p., are in negotiation for an additional 11,700 U. p., and 
have inquiries for 23,000 n.r. In Cwmbran area the company are 
extending their mains to Abersychan, Crumlin and Risca, and in the 
Pontypridd area to Caerphilly, Aber, Senghenydd and Mardy. 


W. R. SYKES’ INTER-LOCKING SIGNAL CO. (LTD.)—At the meeting on 
Friday the chairman (Major-Gen. Hutchinson) said that new workshops 
had been erected out of revenue. The orders received during the year 
were greater in number and in value than those of the previous year, 
and if the cost of the works extensions had not been debited to revenue it 
would have been possible to increase the dividend beyond 6 per ent. 
The signalling installation at St. Enoch's Station, Glasgow, had proved 
successful and had been the means of bringing in large orders from 
Scotland. Russia was the only European country which had given 
them an order. 


NEW COMPANIES, STATUTORY BETUBNS. 


NEW COMPANIBS. 


MARLBOROUGH ELECTRIC SUPPLY CO. (LTD.) (82,810.)—Reg. Dec. 8, 
capital £1,000 in £1 shares, to carry on the business of suppliers of elec- 
tric light and power, electrical engineers, electricians, contractors, tram- 
way and railway proprietors, &c., and to enter into an agreement with 
Bristol Trust (Ltd.). 


MORS LIMITED. (82,811.)—Reg. on Dec. 8, capital £15,000 in £1 
shares, to acquire English patents relating to motor cars of the Socicté 
Anonyme d'Electricité et d'Automobiles Mors, or others, to manufacture 
and sell in United Kingdom and British colonies and dependencies motor 
boats and accessories in accordance with such patents, to deal in motor 
cars and accessories made by the Compagnie Francaise des Voitures 
Electromobiles, and to carry on the business of garage proprietors, motor 
car and vehicle manufacturers, agents and merchants, electrical and 
general engineers, &c. First directors L. Carle (ch.), D. Singer (man. 
dir.), G. de Wilde, L. Haarbleicher, F. Kerr, L. Auscher, M. Drummond 
and C. Banbury. Reg. office, 55-9, Shaftesbury-avenue, London, W.C, 


STATUTORY RETURNS. 


CHLORIDE ELECTRICAL STORAGE CO. (LTD.)—Return to Aug. 31 gives 
capital as £135,250 in 62,000 preference, 33,250 ordinary and 40,000 
undenoted shares of £1 each, of which 62,090 preference and 33,250 ordi- 
nary shares have been taken up. £1 per share has been called up on 
48,750 preference and 16,250 ordinary, and £65,000 has been received. 
£30,250 is considered as paid on 13,250 preference and 17,000 ordinary. 
Mortgages and charges, £20,000, 


EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD.)—The return 
to Oct. 31 gives the capital of the company as £941,090 in 150,000 A 
shares of £5 each, 26,436 B shares of £5 each and 23,564 B shares of 
£2. 10s. each, of which 99,261 A, 17,139 £5 B and 23,564 £2. 10s. B shares 
had been taken up. 10s. per share has been called up on 89,261 A shares 
and £44,630. 10s. bas been paid. £3 per share is considered as paid on 
10,000 and £2. 10s. per share on 89,261 A shares, and all the B shares are 
issued as fully paid, making £397,757. 10s. considered as paid. Mort- 
gages and charges, £443,023. 


MATHER & PLATT (LTD.) In return to Sept. 7 the capital is £1,000,000 
in 50,000 preference and 50,000 ordinary shares of £10 each, of which 
40,000 preference and 40,000 ordinary have been taken up. £10 per 
share has been called up on 29,200 preference and 2,500 ordinary, and 
£317,000 has been received. £483,000 is considered as paid on 10,800 
preference and 37,500 ordinary. Mortgages and charges, nil. 


SS 
—— — 


HEN DER SONS TRANSVAAL ESTATES (LTD.) —In the directors’ report it 
is stated that the Delagoa Bay Development Corpn., in which the com- 
pany was interested, had opened for traffic their electric tramway system 
in Lourenco Marques. "XN 
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CITY NOTES. 


MEMORANDA (Dec. 15).—Bank rate 3 per cent. (since April 21, 1904), 
Price of silver 27:54. per oz. Consols 874—88 for money, 88—884 for 
account; 24 per cent. annuities 874—882. Consols Pay Day, Jan. 5. Stocks 
and Shares Continuation Days, Dec. 28 and Jan. 11; Ticket Day, Dec. 29; 
Pay Day, Dec. 80; Mining Share Carry-over Days, Dec. 27 and Jan. 10. 


AFRICAN DIRECT TELEGRAPH CO. (LTD.)— The coupons on this com- 
pany's 4 per cent. mortgage debentures to bearer, due Jan. 1, will be paid 
on Jan. 2 at Parr's Bank, Bartholomew-lane, London, E.C. Interest 
warrants wil be sent out on Dec. 81. The debenture register will be 
closed from 27th to 31st inst. inclusive. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. CD.) The transfer 
books and register of holders of debenture stock will be closed from 19th 
to 31st inst. inclusive, preparatory to payment of interest due Jan. 1. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The transfer books 
and register of holders of the 5 per cent. first and 44 per cent. second 
debenture stock will be closed from 17th to 31st inst. inclusive. 


COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)—The transfer 
books and reyister of holders of first debenture stock will be closed from 
19th to 31st inst. inclusive, preparatory to payment of interest due Jan. 1. 

EASTERN TELEGRAPH CO. (LTD.)—Payment will be made on Jan. 15 
of dividend at the rate of 34 per cent. per annum (less tax) on the prefer- 
ence stock of this company for the quarter ending 31st inst., and an 
interim dividend of 1] per cent. on the ordinary stock, tax free, in respect 
of profits for the quarter ended Sept. 30, 1904. The transfer books of the 
ordinary stock will be closed from Jan. 7 to 14 inclusive. 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. 
(LTD.)—The directors have declared an interim dividend for the quarter 
ended Sept. 30 of 2s. 6d. per share, tax free, payable Jan. 14. Theshare 
register will be closed from Jan. 6 to Jan. 13 inclusive. 


PROVINCIAL TRAMWAYS CO. (LTD.) The directors recommend a final 
dividend of 3s. on the ordinary shares, making 6s. per share for year 
ended Sept. 30, placing £7,000 to depreciation and carrying forward £3,400. 
The net revenue for the year was £26,359. 

RAWORTH'S TRACTION PATENTS (LTD.)—An abridged prospectus of 
this company, which has been formed with a capital of £30,000, divided 
equally into preferred ordinary and deferred ordinary shares of £1 each, 
will be found set out on another page. Subscriptions are invited for the 
15,000 preferred shares, payable 2s. Gd. per share on application. 78. 6d. on 
allotment, and the balance as required. These preferred shares are 
entitled to a fixed cumulative dividend of 6 per cent. per annum, and, 
after a like dividend in any one year has been paid on the deferred shar 
will participate In any sorplus profits. Both the preferred and deferr 
shares rank pari passu as regards capital. The company has been formed 
{о acquire the British patents granted to Mr. John S. Raworth for a 
system of automatic regenerative control of electrically-propelled vehicles, 
and for a patented ‘‘one-man” car. Our readers are acquainted with 
the principles of these inventions and with their merits and utility in 
electric tramway working, and from the favourable reception which both 
patents have received from the technical press it may be said that the 
public are offered an unusually favourable opportunity to take a share in 
& promising enterprise. The price which анон’? Traction Patents 
(Ltd.) will psy to the vendor for the patents is £18,600, of which £3,600 
is in cash and the balance represents the 15,000 deferred ordinary shares, 
fully paid up, which will receive no dividend until the ordinary share- 
holders have first heen satisfied. For this purchase money the vendor 
transfers to the company all uncompleted orders as from Oct. 1 last, and 
receives as part of the purchase money £100 for the goodwill of the 
business up to that date. Eight British patents in all are acquired by 
the company, dated 1903 and 1904. It is stated that the work of the 
company will include the conversion of existing tramway cars to regene- 
rative control and granting licences to electrical manufacturing com- 
panies for the manufacture of the company’s patented system. The 
regenerative control system acquired by the company is also applicable 
to electric railway trains and to electric vehicles. The prospectus states 
that 15 tramway cars are already in active service equipped with this 
regenerative control system, and that the cquipments for 65 further 
cars are on order. Some of these are repeat orders. Mr. Raworth acts 
as managing director of the company for the present, and his co- 
directors are all ponent men in the electrical industry, and 
engaged in practical electrical work. It will be seen from the pros- 
pectus that no part of the capital is underwritten, there being no 
intermediate profit, апа nothing is being paid for financial assistance 
in the exploitation of Raworth's Traction Patents (Ltd.) It may, 
perhaps, be added that Mr. Raworth has endeavoured, in connec- 
tion with the patents acquired by the new company, to express his 
view of the manner in which patents should be treated when they are 
handed over to a joint stock enterprise—the patentee receives a good share 
of the business without making any undue protit out of his shareholders. 

We may add that since the issue of the prospectus new installations of 

regenerative control have been made at Birmingham, Bournemouth and 
Havre, in each case with a pattern of motor which has not previously 
been tried—i.e., a Brush 1,002 B motor and a Westinghouse 19 B and 
and G.E. 1,000. We learn, further, that an order has also been received 
to fit up a car for the Corporation of West Ham. 
f STOCK EXCHANGE NOTICES. —The Stock Exchange Committee have 
appointed Dec. 21 a special settling day in and have ordered to be 
quoted a further issue of 20,000 ordinary £5 shares (£3 paid) of the 
Calcutta Electric Supply Corpn. (Ltd.) The committee have been asked 
to grant quotations to £200,000 43 per cent. redeemable debenture stock 
of the Birmingham С Midland Tramways (Ltd.) and a further issue of 
£85,100 5 per cent. redeemable first mortgage debenture stock of the 
Auckland Electric Tramways Co. (I. td.) 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECKIPTS. 


2 
AGGREGATE. 
Line. he E er Dee, M 2 
6) о. of, Amoun Inc. or 
озго weeks. ^ t | Dec. (а) 
| £ ё 2 2 
Aberdeen Corporation ...... Dec. 10 1,0868 44 28 4064 |+ 5.728 
Airdrie 000000000000 999099009009 | э” 2 189 | III 43 | 8,658 
Ayr Corporation............ » 12 165 бя 4 | 80 , 14,286 |+ 489 
о eeneseee! „ 21 ИТ ͤ б 48 | 8,4 |- Ges 
Barrow 2090909909 зоосоо 0099000 099* озо | [T] 2 180 | e | 48 | 8,5 4 ° 
Bath Electric Trams, Lid. „ 7 520 | . | 49 31, 107 . 
Bexley District Council. . | sss ejt e] ie’ “ 
Birkenhead ..................-- » 11 989 | - 86, .. | M У 
Birmingham Чоп. „„ 10 325 m 86 | 14,784 ‘ae 
Birmingham Tramways Co.. „, 10 | 5,054; + 100 28 | 124,295 |+ 6,749 
расата ti 09692 | "978 0 81 86 eve eee 
ackpool OD ...... бо 2 t 42,887 ＋ 5,931 
Blackpool and eet wood... »9 10 157 | 2 | 28 | 90,768 + 88 
Blackp’ |o» 1:8 ' - 71 45 780 |- 145 
Bolton tion %%% % % 97 11 1,626 | = 34 | 87 | 68,295 + 488 
Bo Corporation. » 7 702 | - 8 Ics 86 40,570 |+ 2,035 
Bradford Corporation ...... „ 10 | 8,585 {+ 284 | A ! 165.733 + 26,717 
Brighton Corporation .....| „„ 11 719 - 3, 86 | 87,937 |+ 3, 
Bristol Trams & » 9 4,584 + 225 18 | 149,119 + 1,570 
Buenos & Belgrano.. sai 888 sis Dx 8 
Burnley Corporation........ „ 10 943 | + 198 | 10 | 10,124 om 
Celcutta Tramways Oo....... „% 10 |а43,100 | --&7,468 , 24  а969,720 |t 294,765 
Camborne- » 1 - 98 6 636 | - 211 
Oardiff Corporation ......... „ 101.81 + 58, 80 74 684 i- 1,595 
Carlisle Tram Co. ..... 18 | 166 | — 8 49 9,671 | t 110 
Central London way. 10 | 7,09 + 16 23 ! 146,183 |- 154 
Chatham & Dist. Lt. Rys....| „„ 8 1733| — 18! 49 28.5 8 |e 2.107 
Ону & South London Шу] „ 1 | 8812|- 146) 2i | 62833 |- 89,06 
Colchester Corporation ... 15 8 159 808 | 19 , 5,017 T 
Cork Electrio Trams OOo. " 8 431 | + 46, 49 22.948 2,4 6 
Darwen Corporation ......... "P EP - | NT - 
Derby Corporation sé wes e.. | р | Ad 
Devouport & Dist. Trams. „ 2 415 | - 5 48 93517 |+ 38,253 
Do tion..........-- ,9 lo 172 M 4 | 87 8,461 | - 190 
Dune ucan Railway.. ‚з : 100 т 0 [oe 2,924 j|- 16 
uthern " 818 
Dublin United... . „ 9] 8608 | + 198 | j 5 | 117,818 i 2478 
Dudley —8Stourbridge......... » 2 707 | - 26 | 48 41,685 + 1,843 
Dundee tion » 1 8s | + 40 928 94512 |+ 60 
Bast unoll............ » 10 534 | + 2 36 | 9648» |e 1.45 
Gateshead & Dist. Trams „ 32 887 | + 2, 48 43,75 |+ 1,858 
Glasgow Corporation......... „ 10 13,419 - 164 28 | 323,161 |+ 20, 115 
Gravesend—Northfieet...... 5» 2 165| - 98 | 48 12,065 t 1400 
„ы 3 а: PA Rly... js 3 1,882 ane е 43 44,502 А 
reenock w. 465 | + 48 £7,744 1,898 
** Halifax on = = F 
marten Tramways ...... 5-2 236 | + 2 48 14.105 {+ 10.1 
Hull Corporation ............ „ 10 9087 | + 214] 86 79,605 |+ 10,803 
Ilford District Council » 10 8401 + 27 | 436 6,828 |+ 19 
eston Corporation......... a. E 93 | - 17 | 10 1,170 |- 161 
Ipewich Corporation......... » lv, 814 | + 145 56 17,965 
Isle of Thanet Oo. ............ „ 10 201 | - 12 10 275 — 146 
Keighley Corporation ...... — 12 „ a 
Kidderminster & District..“ „ 2 | 88 | - 1l | 48 6,186 i+ 6 
Kirkoaldy Co „ 7, 196] + 6 49 11,116 "T 
Lanarkshire O. „ 8i  68|- 75 49 1.967 '4 19,181 
Leeds d „ 10 6,150 | + 141 87 | 915,047 |+ 123,097 
Leicester Corporation ... „ 10 1,889 |  .. | 80 44,88 " 
Liverpool Oorporation ...... » 8 9,691) + 874 | 49 | 66,870 ＋ 14.096 
Liverpool Overhead Ry. „, 11 | 1834 | - 128 24 37.70 — 7,09: 
London County Co | oof 8 11,876 | + 8,604 $35 452,668 ＋ 97,804 
*Lowestoft................. rix Su. » 10 183 | - LI = . 
Maidstone Corporation .. A 8 ex 21 8,181 А 
Manchester Corpora - „ 1›| 11400| + 663 16 | 444.725 |+ 18,944 
Mersey Railway ............... » 10 1,555 | + 181] $8 54,083 |+ ,072 
FFV MEE - 16 - 16 | «8 9.602 i+ 40 
Metropolitan Klec. Tram,, 9 | 1,877 | + 9900; 23 | 43011 |+ 12,409 
Middieton ............... АА 2 828 — 12 48 16,605 + 585 
Nelson Corporation ......... » 10 № | + 8 | 87 4400 i+ 1v 
Newoastle-on-Tyne Corp. » 10 8,431 | – Q' 923 84,63. |+ 3,969 
Newport (Mon.) ............... , 10 498 | + 70 10 4,953 | + 595 
daham, Ashton & Hyde Е 2 445 | - 49| 48 26,806 — 1,108 
Oldham Corporation......... a iss as ss xn 
Perth (W. A.) Elec. Trams. „, 9 1,4511 + 81 119 608,8 j+- 6,898 
Peterborough .................. n * 98 | – 7: 48 7,1993 — 2:9 
Poole and District. 5» 2 194 | - b 48 14,625 + 86 
Portsmouth ied „ 10 1,883 | + 46 +36 73,035 |+ 65,729 
Potteries ........................ EET. 1,629 | - 19 , 43 | 82,00; i+ 65,926 
Oo On... ... „ 8 643 | + 55 poe - 
Bochdale Corporation ...... 8 is -— — eas 
W „„ 2 „„ 1 18 684 l: 6 
Salford Corporation „ 12' 8749 | + 8 86 149,651 i+ 7.877 
eer ness Nov. t0 48 + 2 45 5,085 — 416 
Bheffield Corporation . bec. 11] 4874 | + 181 387 | 178,428 + 8,586 
Southampton Corp'ation..| „ 8 dos — 55 88 86,015 — 2337 
Southend Corporation ...... n: 7 107 | + 26 86 | 15.700 ' 1,883 
Southport Tramways ..... „ 2 asi! — 14 48 15.577 + 442 
В. Stafurdshire Trams. . „ 2 619 - 831! 48 | 26,766 |— 7.855 
Stockport Corporation ...... » 9 400 + 65, 3 | $0,886 + 17,89 
Sunderland Corporation ...| „, 11 1,053 + 170, 96 46,668 + 1,043 
Swansea Tram 2s 2 414 | - 88 | 48 | 26.000 — 934 
Taunton Trams . . „ 2 977 — 6 18 | 2612 |- 304 
Tynemouth and District „ 2, 162 — 13 48 14.064 — 9⁴⁰ 
eside Trama Co. ......... „ bs 827 | + 74 | 49 | 19,012 ‘+ 3,160 
allasey District Council „ 10 6.0 | + 47 $86 27.767 + 1, 778 
Walsall .. ...... ... 101 4288 «7 | 23,653 
Warrington Corporation... ИЯ " EE E Е | 
West Ham Corporation „„ # 1,023 А 11 88,761 
Weston-euper-Mare ......... Nov. 80 28 - 8 48 6,162 + 498 
Wigan Corporation is A m D | 
Wolverhampton District ...| Dec. 2 821 | - 6 68 | 18,720 — 88 
Чї огсевфег........................ „ 2 227 + 192 43 13,598 J. 6,593 
РУТА a 83, - 27 48 5.235 961 
Yorkshire Woollen District} „ 2 463 | + 8. 48 27,989 + 8,823 


— 


(a) These comparisons are with the corresponding period last year. 
ә Partly electrical. t Minus 8 days. t Minus 2 days. f Plus 2 days. I Plus 8 days 


376 THE ELECTRICIAN, DECEMBER 16, 1904. 
ELECTRICAL COMPANIES’ SHARE LIST. 
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3 Ё рес. 14 E DUE | реси. || B Dec. 1 E Е 
а 
" ELEGTRIG RAILWAYS, TRAMWAYS, 0 & s. а. eat. 75 zi : AAEN bei Á mets 4 а. est. | est, 
МЕСА 71— 4 0 732 ournemou oole в — өө [е 
в io Do. 5% Cum R 6, 4911 күн 515 si 10 HE Do. 4j per Cent. Cum. P eese] 98—20 | 610 0 ё ers 
Bt. 6 Do. ermanent 6% рер эшо, TUN 14s —146 4 2 9 = zog ИУ 10| 6/0 | Do. 6% Cum. Second Pref. ............| 1E —12 5 0 0 - — 
5 Auckland Elec. Trams р (өй) 106 —107 | 415 8 а 1—63 ice St. 4 Do. per Cent. Deb. Stock (red.) ... 104 —106 | 4 5 9 = T 
0 MA Baroelora Tramwa eee 104—171 2и Е - 103 10 а i Bromley (Kent) EL 1 Lt. & Power Shares 45-5. : Н Í Е ES 
Cum. e900090000990 cesses { mi 2 = ee eo am - ve 
100 De. dx Deb. Stock (төд.)...............| 98 0 414 9 = МК RES: 6| 4/6 | Brompton & Kensington Elec.Sup.Ord.| 1043—11 | 4 10 11 vs 
и 6 b per Cent. Debs. ее ое 2 „ „%% „% %% 98 —101 4 19 6 ee ne ee 6 20 PR 5 бта лла. 171 108 : 4 ^ 
ee Iram 8909209000 S ee ee ee ee ceu u e.o.. а 
i s Es Do. 6 Gum put 5 zx E x n] Шве. 47 Central Elec. Bup.0047Guar.Db.Stook| 104 —107 | 8 14 9 
е Brisbane Electric Trams. Invest. Ord.| 14-2 = " . ЕТЕК: Cross & Strand Electrio Вор... в-ар | 4 11 6 
5 Do. 6 per Cent. Cum. Pref. 9«092009089 b 17 8 ев ee ee b 2/8 Do. per Cent. Pref.. 000000000 000 000 2500008 57, —5 1 8 17 5 
Bt. Do. per Cent. Deb. Prov. Сегіз. .. 96 —1 4 11 9 ee 983 9&3 8t. 4% Do. | Deb. Stock (red.). *990000099990090 103 —108 8 17 8 
10| 8 Bristol Tramways and Carriage Ord. ... 19 —20 |4 0 1 . 4% |Б a Do. City Un be. 44% On. Pret. @—5 |4100 
Cum. с paid 9090990000006 0 = ee ee oe TITTEN - ee 
Aa 67 ы ritish dorus Seb, E а 107 Tio ч 15 Feb, Aug Pra А 5 a8 Chelsea Elect Bu лу Ord. cet : ot, 4 : : 
00 —1 1 as 1 ee 2 en ә еј eee — 
St. 5 fumble Eiee ek Кіну. bet. Ord. 100 —103|417 2 а С " 1 oh City Perl кем Electric Lichdng Ord. 103—11 | 4 10 11 
POESIE t Ane Е НИТЕ КЕ SEITE 
— 4 6 9 E s s. b . б per n eb. eevee -— 
ma E Wei RE ive 1598 o 411 0 ae 100} | .. s as Do. „ and Deb. Stock (red.) ........ | 1(3 —105 4 6 4 
10 4% | British Electelo Traction 0rd... 93-101 | 517 8 . 10 99 10 4/0 | County of London Elec. Supply о 0; |44 2 
10 бю | Do. 6 per Cent. Cum. Pref, ............ 1023—11 |5 9 1 | Feb, Aug | 11 | 1012} 10 6/0 | Do. 6 per Cent. Cum. Fref..... 12 —174 | 4 16 0 
B*. Бо | Do: Б per Cent. Perpetual Debs ......| 117 —119 | 4 4 3 = 83 .. st. 47 Do. 47 Deb. Stock (ali paid) fred.) 107 —110|4 8 8 
PU 43% | Do. per Cent. 2nd Deb. Stock.. . 95 —97 | 41219 А ое | 953 St. 4 | Do. Second Deb. Stock Prov. Certs..| 101 —108 4 7 6 
6 1/6 | Buenos Ayres and Be o Ord........| 811—311 | 6 18 0 Е 3:3) 3% [st. 57 | Elec. Ltg. & Trac. Со. of Aust. 5% Debs.| 88 —98 |6 7 6 
5! 8/0 | Do. 6 per Cent. A" Cum. Prei. 4 5 4 4 pi B a. 6| 2:0 | Folkestone Electricity Suppl Оті 6—6 |41 9 
o niurerie iisi, —b& |511 6 — 5,%| st. 43% Do. 4j 1st Deb. Stock m 102 —106 | 4 7 0 
Bt. 5* 50. 5 Cent. Debs. Oe ry) 106 —1 4 19 8 = ee ee 10 ee Havana Electricit Co. M ese 9920 10j e 
EE 5% | Do. 57 2nd Deb. Stock Prov. Certs. | 103 —106 | 4 15 9 2 FEAT MESS 5 86 | Hove Electric Lighting Ord....... — 7 5 6 8 
Bt 57 Buenos Ayres Elec, Trams (1901) Ltd. St. 44% * ste pec Ht 5 УББ; Bt.(red.)| 100 ay 48 9 
Deb. Stk. .... . 496 —99 |5 2 6 is ie lH s orlie Elec. Power CmPrf.| р, АР 
b 8/0 sicuti Tram Е e099092520690206900090€ 71—84 8 13 11 pe 8, 713 5 5/0 a gin & Knghtsbdge 2 0 0 „ „% 12 —184 4 8 ll 
" {4% | Do A lst Pataki —— 107 M 4 A С ER 19, ii b Э PAL gent ia ig ET 1 469 
%%% T 1 Т 6 ee 32 St 
St. 4K Cape EI London ubl | 19 4 6 0 | June, Dec 91 Co. (Joint Station) 47 Deb. Stck.(red.)| 102 —104 | 8 17 8 
Bt. 4X Do. 4 per Cent. Pref. Stock. 101 —108 | 8 17 9 Ка 10)4 |101 8| .. | London Electric Supp yore — HA - 
Bt. 4X Do. Deferred Stock 6 6 6 6% %%% %%% „ gegers 81 —86 4 13 6 81 * 5 8/0 Do. 6 per Cent. Pref. 006000000000 000 58—54 Б 9 1 
10 ¢ Do. 4 per Cent. Debs.. ................... 108 —110 | 818 4 — - .. St.] 4% Do. 4 per Cent. 1st Mort. Deb. ess| 97 —99 |4 2 0 
5| 2/6 | City of ham Trams.6%Om.Pri| 4j-tà 4 17 6 = 100 9% Metropolitan ElectrioSup.Ord, . nou 164-17 5 5 11 
100 4% | Do. 4 per Cent. 1st Mort. Debs. ...... 98 —101 3 10 3 99 | 5 98 | Do. 4} per Cent. Cum. Prei. 5 —5½ 4 0 10 
n. 57 City and South London Rly. Сор. Ога.) 46 —47 | 4 15 8 Feb, Aug | 47 |46} ||Bt.| 44% Do. per Gent. Deb Tort ia x ni = 8 18 0 
" = . x : / е r Cen — 
Bt 57 | ро үн Pup ie ( SEM еру. doo |i 7 Midland Hlec. Corp. for P. D. ist Mort. Db. 98 —96 | 4 18 9 
Bt.) Б Do. (1 eee ee. 116 —119 4 4 10 i i .. Д 10| 54° | Newcastle & Dist. Elec. Ltg.Ord.£9 paid] 194—133 | 5 12 3 
Bt. 45 Do. 1 8 Perpetual Debs .. 104 —107 | 3 14 9 | May, Nov | · к 6| 57 | Newcastle Elec. Supply Ord. ........] &,—€4 | 4 17 6 
Bt.) 5 Colombo TramsáLitg jit Mt Db rd.) 101 —104 4 16 8 : n]. | gles | Do. 4 per Cent. Мор. Cam. Pref. 65,— 3 10 1 
10 6/0 Dublin, United Trams. (1896) L 18—14 4 5 8 ue К да 1 8% | Northern Counties Elec. Sup. Wi: paid 15љ%—161013 6 8 
10 6% т Cent. Pref. ..................... 15 —16 |316 0 ki . | 10 60 | Notting Hill Electrio Ога...................] 144-15 |4 0 0 
10 3,04 Northern & City Rly. Pri. Ord. (4%)| 51—6 ү = .. [100 4% | Do. 4 per Cent. Ist Mt. Debs. . 101 —108 | 3 18 2 
10 at. s. y oo % та е 6 9 2 
4/0 Gt: Northern, Piccad y & re 6 26 Оос PE cart е 0000000 0000000 Ss 00000000. | 0-6) [ 0 0 
10 0 Ord., Bpeyer Bros. Sorip Ф [IIT] 84—04 ee ioe Ld ее 86. 4% Rio dd tock 9909595000000900002909 808 1 -u 
10 1 t Im Tramwa Ord 900 %%% % %% % „ 6 „ „ 19 — 20 4 0 0 Mar, Sept ee ee 1 * eotric. 6% %%% %%% — se 
t Do. 6 per Cent. e 143—153 | 8 18 4 ar, Se is .. 111100 44% Ro al Elec., Montreal 4 ] Y 1st Mt. Deb] 100 —102 4 8 9 
Bt. t Do. 4j per Cent. Debs. rM ve M 110 —112 | 4 0 0 Jan. J y ae ee 6| 5,0 | St. James & Pall Mall . Ord.......| 14 —143|5 0 0 
Isle of net 5 Trams & Lt. 5 Pt. 6 6 0 "i a к b| 3/6 ро, 1 рег Cent. Pref. .....................1 846-9 817 9 
St. 4 Do. 4 per Cent. Deb. Stock 3 90 —98 |4 7 8 s sa .. Ust.] 83% ч per Cent. Deb. Btock (red.) ..| 99 —101| 810 0 
10] 1 Liverpool Overhead Railway Ord . 211—831 | 813 0|Feb Aug | -- 64% Ө Markets Electrio 8up. Ord...| 2-84 4 8 1 
* Do. 5 per Cent. Pref......... . . 0 . . . . . . 10 —104 | 415 8 Feb. Aug МА St. 4% Do. 4 рег Cent. Deb. Stock. ......... 83 —87 |419 6 
Bt. 4 Do. A Por Gent, Deb. 2*09000509 009 ооо Oboes 99 —101 8 19 3 Jan. July ee ee 6 8, Bouth London Electric Supply Ord..... 4i - 4i 8 8 8 
10g London United Trams. 5% Cum. ү. 104—1 412 0 an X1! .. 11 .. | South e Lt. & Power Ord.| {#— {3 sa 
БЕ 4% | Do. 4% let Mort. Deb. ВїооК............‚ 163 —100|317 4 ae 104 |184 1 0/83 | Do. 7% Pref. . . . . )j$—1,,| 416 9 
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100 Е y Do. 47 De b. Stock ee 105 —106 . m 1031. |104} 6| 2/6 | Do. б ре Eo Cura. Bre e „e“ 006—7 811 6 
St. Ry. St g 5 Mrt. Dbs.(1908 100 —103 4 17 8 Ms 2 
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ONE of the next steam railways to follow the lead of the 
North-Eastern and the Lancashire & Yorkshire will be the 
London, Brighton and South Coast Railway, the directors of 
which, with the assistance of their consulting engineer, Mr. 
PHILIP DAWSON, are now preparing specifications for equipping 
a trial section electrically. In following this course the directors 
have been influenced by one of their board, Major CARDEW, 
who, needless to say, appreciates thoroughly the advantages 
of electric traction. The most important feature of the scheme 
is the decision to employ an overhead conductor in place of 
a-third rail, and in conjunction with this it is practically 
certain that a single-phase alternating-current system will 
be employed. Only a comparatively short length of the 
line will be equipped at the outset—viz., the section of the 
South London Railway from Battersea Park to Peckham Rye, 
a distance of about five miles, with stations at Wands- 
worth-road, Clapham, Brixton and Denmark Hill. The 
electrical equipment cannot be carried into Victoria Station on 
account of the reconstruction that is now being carried on 
there. The experiment is to be made rather with a 
view to obtain experience on technical matters of design and 
working than as a test for financial results. We have reason 
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to believe that the overhead wire will be supported more or 
less on the principle adopted on the line of railway recently 
running between Niederschóneweide and Spindlersfeld, near 
Berlin, described in The Electrician a year ago (Vol. LI, 
p. 1,039). In this system two steel suspension wires run the 
whole length of the track, and the conductor is suspended 
from them by pairs of wires at about 10ft. intervals. The 
line will probably be fed directly at a pressure of about 
3,000 volts single-phase, and each locomotive or motor car will 
carry a transformer to reduce the pressure sufficiently for a 
single-phase motor with a commutator. We look forward with 
interest to the progress of this scheme. 


— o 


WE are confirmed in our view, that the mishap at Bradford. 
was chiefly due to serious faults of long standing in the design 
of the network, by the City Electrical Engineer's report 
published on another page. During Mr. BLACKMAN'S short 
occupancy of his present position, he has had to deal with a 
continuous series of troubles, those at the generating station 
having been of almost equal importance to those on the net- 
work. An investigation into the state of the network had just 
been concluded before the disaster, and this examination had 
been greatly retarded by the absence of proper plans and data 
concerning the position of the mains, and lack of system in 
the method of joining them up. 


rem mc 


INTERRUPTIONS, happily of a less serious nature, have been 
reported from other towns during the past two weeks, and we 
repeat once more the warning we gave to mains engineers a 
few months ago that a thorough examination and test of their 
networks should be made without delay, the conditions for 
the development of faults having been accelerated by a hot 
and dry summer followed by a wet autumn. 


A CASE of considerable interest came before a Divisional 
Court on Tuesday, when the Yorkshire (Woollen District) 
Electric Tramways (Ltd.) appealed against à conviction by the 
Dewsbury justices for using a conveyance to carry passengers 
within the Borough of Dewsbury without having made appli- 
cation for a licence. The action had been taken by the Dewsbury 
Corporation, who contended that the tramcar was really an 
omnibus according to the Town Police Clauses Act, 1889, and 
therefore came within the definition of а “ hackney carriage 
in sections 37 and 45 of the Town Police Clauses Act, 
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1847. The appellants disputed this, and, in addition, claimed | system, there should be no necessity for his taking over the 


exemption under the Light Railways Act of 1896. Fortu- 
nately the LORD CHIEF JUSTICE and his judicial colleagues 
held that the legal aspect of the matter coincided with the 
commonsense point of view, and upheld the appeal, quashing 
the conviction of the local magistrates. As His Lordship 
pointed out, the decision of the lucal justices meant that every 
carriage, driver and conductor of a light railway would have 
to be licensed, and this was nothing short of an absurdity. 
Everything went to show that the law never intended a light 
railway to be anything but a railway, and that its vehicles did 
not come within the legal definition of a “hackney carriage” 
or a “tramcar.” The anomaly will remain, however, that 
while a tramcar running on a line built under the Light Rail- 
ways Act need not be licensed, the same type of car may have 
to be licensed by the Local Authority if it is to run on a line 
authorised under the Tramways Act of 1870. We trust that 
this antiquated Act, passed long before the advent of the 
electric tramway was contemplated, will be replaced by more 
suitable legislation next session. 


THE Dublin Corporation have gone a stage further towards 
a solution of the difficulty which has arisen in connection with 
the Pigeon House Fort electricity works since Mr. HAMMUND’S 
period of supervision expired on July 31st. Without too much 
recapitulation we may remind our readers that in consequence 
of certain criticisms which were levelled at Mr. HAMMOND as 
to the soundness of his estimates, and also concerning his advice 
with regard to the future prospects of the undertaking, he made 
two offers to the Corporation by which he would manage the 
electricity department, guaranteeing a certain low cost of pro- 
duction, and offering to place himself under substantial financial 
guarantees to carry out an agreement based upon either offer. 
Eventually these offers were referred to a committee of the 
whole. Corporation to consider and report upon. This com- 
mittee met on Friday last week, and after a short dis 
cussion, in which some digressions were made to persona] 
matters and motives, Mr. HaAMMOND's proposals were re- 
jected. The resolution which was carried called upon the 
Lighting Committee to furnish to the next meeting of the 
Corporation a report as to the exact financial position of the 
undertaking, and recommended that no further or additional 
constructional works be undertaken until the consulting engi- 
neer had reported that the works covered by his agreement 
with the Corporation, dated September 22nd, 1899, were 
finally completed. ^ After being put to the meeting, an 
addition was made that this resolution should not interfere 
with any addition to consumers or extensions to mains, &c. 
This will have the effect of giving the city electrical engineer, 
Mr. MARK RUDDLE, a free hand, if the Lighting Committee 
see fit, for carrying out the extensions to mains which he 
recommended in his report including the laying of three 
new trunk mains. Previously to passing the above resolution, 
the Committee considered for three hours a statement by the 
town clerk as to the amount of money already borrowed, 
paid off, outstanding, &c. We trust that the undertaking 
will now show better financial results, for Mr. HAMMOND’s 
recommendations having been followed throughout as to 
the building of the new works and the reconstruction of the 


management of the whole concern as a speculation. When а 
consulting engineer builds a municipal electricity works and 
prophesies that it can be run upon a paying basis, there 
should be no necessity for him to act as manager of it when 
it has been completed in accordance with his specifications. 


Tue electrical engineer who sets out for Australia with the 
idea of making a fortune rapidly, or revolutionising the elec- 
trical industry of that country will meet with a severe disap- 
pointment оп his arrival. Mr. C. L. REMINGTON, a prominent 
Australian engineer, now on a visit to England, has been good 
enough to place before us a few of his impressions, and some 
of these are of considerable interest. It appears that the great 
colonial Continent is severely handicapped by its restrictive 
labour laws, which prohibit the importation of all persons 
Naturally, the effect of this extreme Protec- 
tionist policy is to discourage private enterprise and inci. 
dentally to restrict the growth of population, which is so 
greatly needed. Regarding the electrical industry in par- 


under contract. 


ticular, it seems that competition is very keen indeed, all the 
large British, Continental and American firms being repre- 
There is room, 
however, for a few consulting engineers of high standing, not 
interested in any manufacturing concern. The men wanted 
are those of unquestionable ability and experience to whom 
local authorities and other clients can turn for advice. At 
present the best technical experts in Australia are those inter- 
ested in one or another of the great engineering firms, and 
At the 
same time, any engineer familiar with British or American 
practice will experience considerable difficulty in falling into 
Australian ways, and success must depend largely on ability to 


sented, in addition to Australian firms. 


their opinions can scarcely be classed as unbiassed. 


abandon some preconceived notions of how things ought to be 
done and to swim with the tide. As Mr. REMINGTON put 1t: 
“Tt is easier and quicker for a man to be converted to 
Australian notions than for him to convert the whole of 
Australia to his own." 


—P——— 


Ir has been an object with electro-chemists in many 
industries to secure the deposition of metals in a reguline state. 
The precipitation of metals as sponge is generally to be avoided. 
But there are some purposes for which spongy metal is useful. 
An excellent example is given by Mr. GELSTHORP, who in а 
Paper read at the recent, meeting of the Faraday Society dis- 
coursed on tin paste. That quaint material, correctly known 
as silver paper, not to be confused with the “silver paper " of 
one's childhood, which is really tinfoil, is made by painting a 
mixture of glue and finely-divided tin on paper and burnishing 
the product. The preparation of tin in a proper state of 
division may be accomplished (а) mechanically by shaking 
melted tin in a box; (b) chemically by precipitating stannous 
chloride with zine, and (c) electrolytically by depositing tin at 
so high a current density that the metal contains hydrogen 
and is not reguline. In fact, it is thrown down in the required 
form by observing those conditions which should be avoided 
if coherent metal is required. The author laments the low 
current etliciency, but clearly if he has his hydrogen he cannot 
burn it. 
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Faraday Society.— Lord Kelvin has consented to be nomin- 
ated as President of the Faraday Society in, succession to Sir 
J. W. Swan, F. R. S. 

L. C. O. Trams and Iron Hoops. — A boy has succeeded in 
short-circuiting the conductors within the slot of the L. C. C. 
trams by means of an iron hoop. The daily newspapers report 
that the hoop was fused but that the boy was not killed. Pre- 
sumably no member of the L. C. C. engineering staff was near 
at the time to do the deed. 

Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
‘Cayenne—Pinheiros ........ Aug. 13, 1902 .. — 
Вебзаї. Лова (Yemen)—Camaran Oct. 22, 1902 2 
‘Tarifa—Tangier ............ Jan. 18, 1904 — 
'Cayenne —Paramaribo ...... July 13, 1904 — 
Sitka—Valdez (Alaska)...... Nov. 11, 1904 = 
Falmouth —Bilbao .......... Dec. 14, 1904 Dec. 21, 1904 


Dec. 20, 1904  .. 

Society of Arts.—Among the Papers down for reading 
before the Society of Arts during January, 1905, are the fol- 
lowing :—Wednesday, January 18th, at 8 p.m., “Wireless 
Telegraphy and War Correspondence,” by Capt. Lionel 
James; Wednesday, January 24th, at 8 p.m., ** The Manu- 
factures of Greater Britain: I. — Canada,“ by C. F. Just; 
Wednesday, January 25th, at З p.m. “London Electric 
Railways,” by Hon. К. P. Porter. 

Crystal Palace School of Practical Engineering. On Friday 
last week Mr. Charles Hawksley, Past President of the 
Institution of Civil Engineers, distributed the certificates 
gained by the students of the above school during the 1904 
winter session. The Wilson Premium, for the best Paper 
read before the Crystal Palace Engineering Society, was 
awarded to Mr. L. H. C. Palmer for his Paper on “ Railway 
Practice and Construction in India." Тһе report of the 
examiners was of a satisfactory character as regards the 
mechanical, civil and electrical sections of the school. 

Efficiencies of Various Gears. — According to M. К. Lacau, 
in L'Eclwirage Electrique, the efficiencies of various forms of 
gearing, as used for motor-car purposes, are as follows :— 
Efficiency %. 


New. Worn. 

Spur gearing, steel on steel, greased, exposed to 

rr. 80 
Spur gearing, steel pinion engaging with fibre gear 

)) 8 88 80 
Spur gearing, leather pinion engaging with cast- 

iron gear wheel ............................ 88 80 
Spur gearing, steel on steel, oil bath ............ 92 .. 90 
Ditto, but with grease lubrication .............. somewhat lower. 
Bevel gearing, steel on steel, oil bath ............ 88 82 
Universal joint аиа ERA EE IUE E 95 — 
Roller chain, lubricated and exposed to theair.... 94 92 


Life of Tramway Axles and Wheels.—In a recent lecture 
before the Dundee Society of Experimental Engineers, Mr. 
J. S. Shepherd quoted some interesting figures regarding the 
life of axles and wheels used for the electric tramears of 
Dundee. In 1,000,000 miles, representing approximately 
the aggregate distance travelled by the Dundee electric cars, 
they had only had one broken axle.  Touching on the 
question of wheels, the lecturer remarked that the life of a 
chilled wheel (which cost about one-third of a steel.tyred 
wheel) was from 30,000 to 35,000 miles, whereas the life of 
wheels with steel tyres was much longer. One steel-tyred 
wheel on the Dundee tramways was taken off only the other 
day, after having run 60,397 miles. 

Long-distance Telegraphy.— Direct Wheatstone working 
over the full length of the Indo-European Telegraph Co.’s 
route has now been in successful operation since January 1, 
1903. The total distance is about 3,800 miles, London being 
at one end of the line and Teheran at the other. During the 
last few weeks, however, messages arriving in London from 
Teheran have been relayed in London direct to Liverpool and 
Manchester respectively, instead of the slip being gummed up 
in London and re-transmitted by Morse. It is found that the 
signals arrive in those places as clearly as they were formerly 
registered on the slip in London. Transmission from these 
stations to Teheran has proved equally successful, and the 
Manchester and Liverpool stations now exchange their mes- 
варез direct with Teheran. We hope to publish an illustrated 
description of the method of working in an early issue. 


LL rr re cS ————————ñ—Äxĩ—ñEA ͤP 


The Cost of Lighting Cigars by Electricity. According 
to the Electrical World of New York, an ingenious electric 
cigar lighter has recently been pes on the market, consisting 
of a metal box, perforated and mounted upon a standard an 
supplied with 110-volt continuous current from the lighting 
mains. Inside the box are two carbon pencils, which are 
brought in contact by the depression of a thumbpiece or button 
on the outside, and then separated by a spring mechanism 
which holds the carbons just far enough apart for an arc to be 
formed. Ву inserting a cigar in an orifice in the front, its 
unlighted end becomes ignited by contact with the arc, the 
whole operation taking scarcely 5 seconds. Our contemporary 
calculates the cost of lighting a cigar on the basis of 10 cents 
per kilowatt-hour. The current consumption is approximately 
9:5 amperes, so that the energy consumption in a single 
5-second contact comes to 0:000382kw.-hours, which cost 
0:00382 cents. In other words, some 500 cigars may be lighted 
at the cost of one penny. Taking into account interest and 
depreciation, therefore, the new lighter will not bea formidable 
competitor of the safety match, except perhaps in France. 


Report on the Electrical Iudustry in the United States and 
Canada.— A report has been compiled by Mr. S. E. Fedden, 
city electrical engineer of Sheffield, as a result of his recent 
visit to America. Mr. Fedden visited New York, Montreal, 
Quebec, Ottawa, Toronto, Niagara, Chicago, St. Louis, 
Schenectady, Pittsburg and Boston, and he draws some 
interesting comparisons between the condition of the electrical 


industry in those cities and that in English towns, Among 
other things the report deals with the electric lighting problem 
of New York, the new Rapid Transit Subway, and the St. 


Louis Exhibition. Considerable space is also devoted to the 
great power plants at Niagara and the General Electric Co.'s 
works at Schenectady. The author calls attention to the fact 
that the cables of the New York lighting network are very 
carefully racked, and that most of the manholes are ventilated, 
and, in many cases, drained. One special point is that the 
main feeders which supply each sub-station follow different 
subway routes, so as to ensure continuity of supply in case of 
any burn-out or trouble in the subway or manholes. A still 
more important point is that the insulation resistance of each 
high-tension feeder is tested every week, as required by the 
rules of the Subway Company. This, of course, enforces the 
laying of spare cables to enable continuous supply to be given 
during the disconnection for testing and repairs. 


The Tramways and Light Railways Association.—A party 
of members of the Tramways and Light Railways Association 
paid a visit last Friday to the Great Northern and City and to 
the City and South London electric railways. The party was 
conducted over a portion of the G.N. and C. Railway and 
over the generating station at Poole-street by Mr. R. P. 
Brousson, engineer and traffic manager of the railway, who 
courteously explained all technical features. Of special interest 
was the siding at Moorgate-street station, the construction of 
which was rendered somewhat complicated on account 
of the acute angles obtaining there, and of the fact 
that there are two live rails—one positive, the other 
negative—the running rails not having been made use of 
as return path for the power current. Another interesting 
feature was the automatic electric signalling system, with 
which the greater part of the line is already equipped. In this 
system the track rails are divided up into sections which are 
sufficiently insulated from one another to allow of a pressure 
of a few volts being maintained between them. The signalling 
is automatically done by the train entering and passing out of 
a section, and the arrangement is such that the signal at once 
points to danger if the signalling current should fail for any 
reason. A visit was next paid by the party to the City and 
South London Railway and to its generating station at Stock- 
well. The carriages of this, our oldest electric tube railway, 
were lately beginning to look rather dismal, and the interior 
appearance especially had lost much of its former brightness. 
We were, therefore, pleased to note that a number of car- 
riages have been thoroughly refitted and redecorated recently 
This work was done by the company’s own men, and we are 
informed that all the cars are to be gradually overhauled in 
this way. 
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Utilising the Magnetic Pull of Dynamos for Adjustment 
Purposes.—Mr. К. Klasson, of Baku, mentions in Elektrische 
Dahnen an instructive case where the air-gap of a 2,400kw. 
three-phase generator was adjusted by utilising the magnetic 
attraction between stator and rotor. The generator is driven 
by a horizontal steam engine, and from the very beginning 
it appears the gap on the steam engine side measured only 
44mm. (0°177in.) while the gap at the opposite side was 
54mm, (0:216in.). In the course of two years the one-sided pull 
resulting from these conditions had the effect that the bearing 
brushes (diameter of shaft 19°65in.) wore away rapidly on one 
side, and the rotating part shifted 2mm. (0:03in.) towards the 
engine. Short-circuits occurred now more and more frequently, 
and one day it was found that the stator frame had shifted 
bodily, and that the rotating part touched the stationary 
part. The generating set was stopped at once, but was 
required to run again as soon as possible. As the weight 
of the stationary portion was 51} tons, and the travelling 
crane of the station was designed for 25 tons only, it was 
necessary to find other means for shifting the huge magnet 
frame. The expedient of shifting it by means of jacks 
backed against the wall of the station building was considered, 
but abandoned, as it was feared it would lead to distortions 
of the frame. It was then decided to utilise the magnetic 
pull to equalise the air-gap. A one-sided pull was obtained 
by sending current through one-half of the rotor, the direction 
of the pull being upwards at an angle of 45deg. to the hori- 
zontal. With a current of 80 amperes through the rotor, the 
frame began to move, and, by cautiously varying the current, 
it was possible to obtain a fine adjustment. The whole 
adjustment occupied but 14 hours. 


On the Experimental Determination of Train Resistance.— 
In ropying to the discussion on his Paper, entitled Some 
Notes on High-speed Electric Railway Work " (The Electrician, 
December 16th, p. 361), Mr. F. W. Carter referred to the 
inaccuracies in the determination of train resistance which 
were unavoidable when the train experimented upon was 
either drawn by or pushed by a locomotive. He also pointed 
out the deficiency of the *' retardation " method for obtaining 
train resistances. In the case of electric trains, however, we 
could obtain an accurate value for the train resistance if we per- 
formed the experiment properly. We simply had to measure 
the input of the motors when the train was running at uniform 
speed, and to deduce from the characteristic curves of the motor 
the corresponding speed and tractive effort. At free running 
—1.е., the steady state which was reached by an electric train 
on level track—the tractive effort was generally small, and 
a small error in the reading of current at this point might 
result in à considerable error, both in tractive effort and speed. 
Moreover, on account of the slope of the speed curve, free 
running was approached very slowly, so that, unless one could 
arrange to run down grade and strike the level at free running 
speed, a long straight level stretch of track was needed to 
permit of this speed being reached. It was, therefore, prefer- 
able to use for experimental purposes a train much too heavy 
for the motors, so that when the train had attained a steady 
speed on the level the tractive effort of the motors was never- 
theless large, and a small error of the current readings of 
correspondingly less importance. Moreover, as the speed curve 
of the motor was more nearly horizontal at lower speeds, free 
running was approached rapidly, and a satisfactory test could 
be made on a comparatively short piece of uniform track. 
Where there were several motor coaches in a train it would be 
preferable to run up to a suitable speed with all motors work- 
ing and then to switch off all but perhaps one pair on the 
foremost coach. By making several tests in which free running 
was approached both from above and below it was possible to 
obtain consistent values for train resistance. 

Wireless Telegraph Notes.—It is reported that the De 
Forest Company has established wireless communication from 
Kansas City to Cleveland, a distance of about 800 miles. 
This, continues the correspondent, is the longest overland 
wireless communication on record. 

We are informed by Marconi's Wireless Telegraph Co. that, 
as the result of the adoption by the Admiralty of the latest 
type of Marconi apparatus for use in the Channel Fleet, the 


“Cesar,” flagship of Vice-Admiral Lord Charles Beresford, 
equipped with the Marconi system, succeeded in keeping in 
touch with the Marconi Company's station at Poldhu during 
practieally the whole of the passage home this week from 
Gibraltar. By this means the vice-admiral commanding was 
able to transmit to the squadron news of the principal events 
of public interest from day to day. It is expected that the 
“ Victorious,” flagship of the second in command of the 
Channel Fleet, will be fitted with similar improvements to 
those made in the Cæsar’s ” wireless installation. | 

We also learn from the same source that the system of 
wireless telegraphy employed by the Post Office authorities to 
maintain communication between Penzance and the Scilly 
Islands during the breakdown of the submarine cable was the 
Marconi system, the Post Office having requested the Marconi 
Company to make arrangements for carrying on the service 
for the department. The wireless stations used were the 
Admiralty station on the Scilly Islands (fitted with Marconi 
apparatus) and an ordinary Marconi shore station on the coast 
of Cornwall. It may be mentioned that the cable service was 
resumed and the wireless service discontinued on Friday last. 

The Western Morning News states that rumours have been 
current at the Lizard respecting the transfer of the Marconi 
telegraph station to Lloyd's Signal Company. The transfer 
actually took place a few days ayo, and Lloyd’s signal men at 
the Lizard station were duly installed at the Marconi station, 
most of Marconi’s assistants leaving the Lizard for other 
spheres of duty. The Marconi Company have, however, 
resumed operations, Lloyd’s men retiring. Some of Marconi’s 
assistants have already returned. 


Brighton Municipal School of Science and Technology.— 
The new engineering department of the Brighton Municipal 
School of Science and Technology was formally opened by 
Sir W. H. White on Wednesday. In addition to the usual 
lecture and class rooms, there is a mechanics laboratory, engine 
room, boiler house, engineering workshop, electrical engineer- 
ing laboratory and electrical testing laboratory. Amongst the 
more important machines in the mechanics laboratory are a 
large horizontal testing machine, made by Messrs. Green- 
wood & Batley, for carrying out either tension, compres- 
sion or bending tests, a Bailey wire-testing machine and a 
cementtester. The engineering workshop contains a number 
of different lathes, ranging from a 10in. centre lathe down- 
wards, a Herbert capstan lathe, and machines for milling, plan- 
ing, shaping, slotting and drilling. A 1 2 H.P. Tangye gas engine 
drives the counter-shafting of this workshop. The heat engine 
laboratory contains а Marshall 30 н.р. compound steam 
engine, a 22 H.P. Crossley gas engine and a 22kw. turbo-gene- 
rator of the De Laval type, built by Messrs. Greenwood & 
Batley. At a steam pressure of 1501Ы. to the square inch, 
the turbine runs at & speed of 22,000 revs. per min. This 
speed is reduced to 2,200 revs. per min. by: means of a double 
helical gearing, the continuous-current dynamos being placed 
side by side. These generators, which may be connected in 
series or parallel, supply current both for experimental pur- 
poses and for the three-wire 230-volt lighting system of the 
buildings. The B. & W. boiler in the boiler house is capable 
of producing about 1, 300lb. of steam per hour at a pressure of 
1601Ь. per square inch. The principal machines in the elec- 
trical engineering laboratory are:—One 22 H.P. motor, one 


» 


15 H.P. motor, one 5kw. Fynn rotary converter, two 6 kw. 


230.-volt dynamos, one 4kw. 50-volt dynamo with shunt and 


compound-winding, one 2kw. balancer set, one 5kw. revolving 
field-alternator generating single-phase, two-phase or three- 
hase current, and one 3 H.r. single-phase induction motor. 

hese machines are of the following makes: Lancashire 
Dynamo & Motor Company, Royce (Ltd.), Easton & Ander- 
son, the Electric Construction Company, British Westing- 
house Co. and Crompton & Co. There is also the 
necessary switch gear (supplied by Messrs. Ferranti Ltd.), 
the British Thomson-Houston Co. and Messrs. Nalder Bros. 
& Thompson), and the wiring of this laboratory appears to 
have been done on sound lines. The electrical laboratory 
contains the usual series of testing and measuring apparatus 
and instruments, including a Kelvin quadrant electrometer 
and a D’Arsonval galvanometer. | 
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THE METROPOLITAN RAILWAY. 
(Continued from page 344.) 


The condensing plant is of the barometric type, and was 
made by the British Westinghouse Company at their Trafford 
Park works to the designs of the Alberger Condenser Com- 
pany. This is a form of condenser that is little known in 
England, but it was chosen because it is particularly adapted 
to maintaining the high vacuum at all loads that is such an 
important feature in the economical working of the steam 
turbine. Condensers are installed for each main generating 
unit, and they are separately capable of dealing with 66, 500lb. 
of steam per hour at normal full load and 110,0001b. per hour 
at maximum overload for a period of one hour. At normal 
load a vacuum of 27in. is obtained, and the above overload 
reduces this only by lin. Under the former condition the 
velocity of the steam at no point exceeds 270ft. per second or 
the maximum temperature of the circulating water 85°F. 


Fic. 9.—View or CONDENSERS. 


A steam-driven rotative dry vacuum pump is provided with 
each condenser, and its engine when working at full load 
develops 55 Н.Р. with а steam consumption of 1, 375ʃb. 
per hour. By what is termed the two-stage arrangement 
of this pump, it is enabled to effect a vacuum of 29in. 
in the condenser when this is shut off from the engine. 
The chief feature of this two-stage method is that it 
. makes it possible for the condensing plant to maintain a 
very high vacuum at all loads, even with a temperature of the 
circulating water considerably exceeding the normal. As may 
be seen from Fig. 9, each condenser consists of three vertical 

ipes terminating in a spacious chamber at the top. The 

ttom of the middle pipe leads directly into the hot well, the 
smaller pipe on the right-hand side, next to the ladder, conveys 
the cold or circulating water to the condensing chamber and 
the large pipe on the left-hand of the middle pipe is for exhaust 
steam. ater enters the chamber in finely divided spray and 
meeting the steam, whose velocity is considerably reduced, 
condenses it. Condensed steam and circulating water then 
fall together down the middle pipe and are brought into con- 
. tact with steam from the exhaust before entering the hot well. 


Thus the temperature of the water in the hot well is almost 
equal to that of the exhaust. 

The three-phase alternators are of the revolving field type, 
and have a normal output of 3,500kw.—viz., 184 amperes per 
phase at 11,000 volts with a non-inductive load. The fre- 
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quency is 335 per second, and the speed 1,000 revs. per min. 
A laminated ring with slots on its inner surface constitutes 
the fixed armature shell, and the ring is supported in a 
massive cast-iron frame which is divided horizontally. The 
revolving field core, which carries four poles, is made of a 
solid forging, which is pressed upon a high carbon shaft. 
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This forging is of special steel, which combines strength with 
good magnetic permeability. It is of Whitworth fluid pressed 
steel, which is manufactured from the best Swedish iron. 
The latter is melted in a Siemens-Martin furnace and after- 
wards run into extra strong specially prepared steel mould 
boxes, and then subjected to hydraulic pressure whilst in a 
fluid state. By this means a much greater soundness is 
obtained than is possible when the metal is cast in the 
ordinary way. The material is afterwards taken and re-heated 
and forged under a powerful hydraulic press (10,000 to 12,000 
tons), this ensuring the metal being thoroughly and uniformly 


Fie. 11.—SELECTOR AND Group SWITCHES. 


worked. Lastly, the pieces are rough machined and carefully 
annealed before the finished machine work is dc ne. 

Flexible claw couplings are employed for connecting the tur- 
bine rotor to that of the alternator. These are of forged steel, 
and run in oil, and they are arranged to allow for any inexacti- 


water circulating pumps, each driven by a slightly larger but 
otherwise similar engine ; two surface heaters, each containing 
1,000 sq. ft. of heating surface ; one Alberger surface condenser 
of 700 sq. ft. cooling area, for condensing the exhaust steam 
from the exciter engines and the 100kw. auxiliary generating 
set; two Cole, Marchent & Morley grease extractors ; two 
20-ton overhead electric travelling cranes by Higginbottom & 
Mannock, fitted with Westinghouse motors. 

Following the now-prevailing fashion, all high-tension switch 
gear at Neasden is of the remote-control electrically-operated 
type, and its construction certainly warrants the opinion that 
it is about as nearly perfect as human 
skill can make this class of apparatus. 
Referring to Fig. 10, which is a diagram 
of connections, it will be seen that the 
generator is excited from the exciter bus 
bars at 125 volts.’ These bus bars are 
situated on a low-tension white marble 
switchboard on the top gallery, and are 
in duplicate. Exciting current is taken 
through two main double-pole single- 
throw quick-break switches to the gene- 
rator field. These switches are electri- 
cally operated by means of a solenoid 
controlled from the main operating 
bench-board ; they may be used either 
singly or in parallel, and they also act 
automatically on overload ог reverse 
current. In connection with them the 
usual discharge resistance is provided, 
and a field ammeter and an electrically- 
operated regulating resistance completes 
the equipment for each generator exciting 
circuit. The opening of each switch 
closes a small auxiliary switch, which 
in turn connects the resistance across the field-winding, 
allowing the discharge to die down automatically. Electrical 
control is also applied to the field rheostats, which are motor- 
operated. The contacts are arranged on a face-plate, and are 
connected to the rheostats, which consist of cast-metal grids 


tude in the alignment of the two shafts. The bearings are of ! supported by an iron framework. A cut-out switch is pro- 


the spherical type, of cast iron, with babbitt metal linings. An ' 


efficiency of 96°5 per cent. at full-load is guaranteed for the 
generators, 95°5 per cent. at three- 
quarters, and 93°75 per cent. at half- 
load. Six coils are employed in the 
armature winding, and these are star- 
connected, with the middle point earthed 
through a resistance. For conveying 
the exciting current to the field magnets 
bronze slip rings are employed, in con- 
junction with carbon brushes, each ring 
having five brushes. There are two 
exciter units, each of which consists of a 
Westinghouse  single-acting compound 
engine, running at a speed of 275 revs. 
per min., directly coupled to a 100kw. 
125-volt continuous- current compound- 
wound generator. One such unit is 
sufficient to supply all the generators 
with exciting current at full-load. 

The auxiliary plant is of a very exten- 
sive nature. Wherever possible induc- 
tion motors have been employed for 
driving the auxiliary plant, such as 
economiser scrapers, coal and ash conveyors, &c. 
operated from a special three-phase 440-volt generating set 
of 100kw. capacity, which is driven by a directly-coupled 
single-acting compound Westinghouse engine. As an 
alternative source of power for this purpose four 50kw. 
transformers are installed, connected through oil switches 
to the high-tension switchboard ’bus bars. In addition, 
however, to such other auxiliary plant as has been pre- 
viously mentioned, there are installed three 18in. centrifugal 
Gwynne cold water circulating pumps, each driven by a West- 


They are 


vided on the face-plate to open the motor circuit when the 
contact arm reaches either of the limiting positions. A device 
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Fic. 12.— VIEW or Сохтко:„ Boarp лхо Bres Bars, 


is also provided on the face-plate to indicate to the operator by 
means of a signal lamp whether the contact arm is between or 
fully on the contact. 

As the potential of the current on the main switchboard is 
11,000 volts, fireproof construction, safety and convenience of 
working have been the leading considerations in its design, and 
all these conditions are amply met by most efficient means. 
The 'bus bars and other conductors are supported on heavy 
porcelain insulators and, where a difference of potential exists, 
are separated by means of fireproof and insulating walls. АП 


inghouse compound engine; three 16in. Worthington hot | conductors are placed soas to offer the least risk to the switch- 
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board attendants, but at the same time they are arranged to 
be readily accessible if necessary, and fully in sight. In the 
lower gallery the 11,000-volt generator and feeder main- circuit 
oil switches are placed, and in the gallery above them the 
selector switches (Fig. 11). The top gallery contains the main 
alternating-current bus bars and the various instrument and 
control boards. The latter (Fig. 12) is of the now very general 
desk type with an inclined top. On this is fixed the remote 
control apparatus for operating the main alternator, feeder and 
field switches, and the electrically operated resistances and 
turbine governors. On the top of the desk is drawn a diagram 
of the connections, showing the generators, 'bus bars and 
switches, and thus the attendant has always before him a clear 
representation of the conditions under which the station is 
working: a very commendable feature, and one that might be 
adopted with advantage in all stations of any considerable size. 

On the control board are a button and signal lamp for each 
generator which indicate to the attendant the condition—open 
or closed—of each generator main oilswitch. Indication as to 
the position of a selector switch is given by a button only. 
There are also 5 for synchronising, in addition 
to a synchroscope. 1 these lamps, it should be observed, аге 
sunk below the level of the surface of the marble and the 
apertures are covered with wire guards. Thus although they 
are plainly visible yet.they are quite out of harm's way. Facing 
the attendant and behind the control board are the instrument 
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panels. On each generator panel there are: one voltmeter, 
three ammeters, a direct-reading wattmeter, a power-factor 
indicator, an exciter ammeter, a recording wattmeter, and a 
reverse-current ‘relay indicator. The function of the last- 
named is to determine the amount of reverse current which 
has to pass through the main generator oil switch before it is 
opened automatically. This amount may be predetermined 
and the indicator set accordingly. There are three panels thus 
equipped, and the fourth carries the two main ’bus bar volt- 
meters. On the fourth panel of the control board are six 
feeder switches and four group switches. Each feeder is pro- 
vided with an ammeter, a recording wattmeter and a poly- 
phase overload time-limit relay. To indicate the position of 
each feeder oil switch there are a lamp and a button, but a 
button only for each group switch. 

Starting now from the generators, three lead-covered paper 
insulated cables are taken down through the bed-plate of each 
machine and carried along under the floor in concrete conduits 
to three separate brick compartments on the engine room floor 
level. Here they pass through porcelain sealing chambers and 
emerge as rubber-covered paper-insulated cables. They are 
next tapped, the tappings being taken, through high-tension 
fuses, to the floor below, where the potential transformers are 
situated. They then pass through the wall by means of 
earthenware tubes to the electrically-controlled oil-break 
switch designed to break the full load of the generator—viz., 
3,500kw. at 11,000 volts. А full description of these switches 
was given in The Electrician, Vol^EIIL, p. 595. They are next 
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brought back through the wall and continued, still in separate 
brick compartments, through series transformers. Subse- 
quently each cable is divided into two by means of a copper 
bar with thimbles bolted on. The two cables then proceed 
upwards, through the floor of the next gallery, to the selector 
oil switches. These switches are placed back to back, with a 
gangway about 6ft. in width between. The next break in the 
cable is effected by an isolating switch, consisting of a simple 
copper blade, which may, of course, only be opened when no 
energy is passing through it. By the opening of these switches 
cleaning and inspection is fendered perfectly safe and easy. 
After passing through the floor of the next gallery the cables are 
taken straight to the generator 'bus bara, housed in separate 
brick cells and separated by a gangway (Fig. 12). It will be 
observed that the 'bus bars are in duplicate, and that the 
selector switches, previously referred to, make it possible to 
connect any generator on to either or both sete. Each 'bus 
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Fic. 14.— LIGHTNING ARRESTERS, 


bar consists of four strips of bare copper, 3in. by 4in., sup- 
ported on porcelain insulators. From the generator 'bus bars 
on the top gallery, connections are taken down through the 
floor to isolating switches, and from thence to group switches 
which are electrically operated, the break taking place in oil. 
From these switches the cables proceed downward through the 
next floor to the feeder bus bars which are suspended hori- 
zontally on china insulators in separate compartments, the 
dividing partitions consisting of a special kind of cement. 
Cables are attached to these 'bus bars and led to ver- 
tical brick compartments in which they are supported 
on insulators. Here they pass through the instrument 
transformers, then through the wall to the feeder oil 
switches, back again, and through isolating switches. Lastly, 
they are taken through the engine-room floor, now no 
longer rubber insulated, asbestos covered, but paper insulated, 
lead covered. In the basement are the lightning arresters 
(Fig. 14); these it will be observed are connected on the sub- 
station side of the isolating switch, so that the feeder is never 
unprotected at any time. They consist of metallic cylinders 
connected to earth in series with a resistance. ^ Earth“ is 
obtained by a tinned copper wire of very large section running 
all over the building and connected to proper earth plates. 
After passing through the floor, the three cables enter a trifur- 
cating box and emerge as a three-core paper-insulated lead- 
covered cable armoured with galvanised steel wire, then 
proceeding straight to the sub-station. 


To be continued.) 
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TESTS OF THE NEW YORK CENTRAL ELECTRIC 
LOCOMOTIVE. 


The most important public electric railway tests ever made in the 
United States were conducted on November 12, by the New York 
Central and Hudson River Railroad Co., when the new high-speed 
electric locomotive built by the General Electric Co. and the 
American Locomotive Co. was given its first public trial. It is 
remarkable that only a bare year has passed since the New York 
Central authorities began active measures to inaugurate the régime 
of electricity on that great system. Such swiftness of decision and 
celerity of movement promise well for the abridgment of the inter- 

* vening period of change, innovation and revolution before the New 
York terminal has been perfected on its vaster scale of magnitude 


Fic. 1.— ELECTRIC LocoxuorivE oF THE NEW York CENTRAL anb Hupson River RAILROAD Co. 


and the electric locomotives are plying regularly 40 miles in and 
out of the city. The New York Central and Hudson River Railroad 
Co. is now electrically equipping its terminal network for a distance 
of 84 miles on the main line from the Grand Central station to 
Croton, near Peekskill, and for 24 miles on the Harlem Division as 
far as White Plains. It is the intention to handle all the traffic 
within this district or zone electrically, and the locomotive just 
tested is one of 30 to 50 which will be used in the haulage of the 
through passenger trains, the heaviest of which reach 875 tons in 
weight, and will travel at a maximum speed of 60 to 65 miles per 
hour. By the use of the Sprague-General Electric multiple-unit 
system of control two or more locomotives can be coupled together 
and operated from the leading cab as a single unit. A single electric 
locomotive will be able to maintain the schedule with a 450-ton 
train, two locomotives being coupled together for heavier trains. 
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service far beyond that which depends upon the present steam 
schedule. | 

The first locomotive (Fig. 1), which was tested on the special section 
of track laid with third-rail between Schenectady and Hoffmans, 
consists of four driving axles on each of which is mounted, without 
intermediate gearing, the armature of a motor having & normal 
rating of 550 н.р. (Fig.2). For short periods a considerably greater 
power may be developed, making it more powerful than the largest 
steam locomotive in existence. Hitherto gearless locomotives have 
been built with the armature of the electric motors mounted on 
quills and spring suspended from the driving wheels. In the new 
locomotive the use of spring-suspended quills is dispensed with, the 
armature being mounted rigidly upon the axle, thus reducing the 
bearings to those of the pony trucks and the main journals, all of 
which are outside the driving wheels. The motor has two poles 
with flat faces so as to permit a large relative vertical movement 
between armature and poles as the latter move 
up and down with the riding of the frame upon 
the springs. 

The general dimensions and data applying to 
the locomotive are as follows :— 


Total weight of locomotive ...... 95 tons 
Weight on drivers ............ 69 tons 
Rigid wheel base .............. 18ft. 
Total wheel base .............. 27ft. 
Length over buffer platforms .... 87. 
Extreme width ................ 10ft. 
Height to top of cab ............ 14ft. 4in 
Diameter of drivers 44in. 
Diameter of pony truck wheels . Збір. 
Diameter of driving axles ...... 8:біп. 
Normal draw bar pull. 20,4001b. 
Maximum starting draw bar pull 32,000lb. 
Speed with 500-ton train........ 60 m.p.h 
Voltage of current supply ...... 600 


Maximum full-load current...... 4,900amps. 


A longitudinal section of the locomotive frame 
is shown in Fig. 8. The main frame is of cast 
steel and forms not only the mechanical frame 
of the locomotive but also part of the magnetic 
circuit of the electric motors. It will be seen that 
the armatures are arranged in tandem, the end 
pole pieces being cast as part of the end frames 
and the double pole pieces between the armatures being carried by 
heavy steel transoms bolted to the side frame and forming part of 
the magnetic circuit as well as cross braces for the truck. The field 
coils are wound upon metal spools, which are bolted upon the pole- 
pieces. Proper distribution and division of the weight of the loco- 
motive among the axles has been &ccomplished by suspending the 
main frame and superstructure from a system of half-elliptic springs 
and equalised levers of forged steel, the whole being so arranged as 
to cross-equalise the load and to furnish three points of support. 
This construction, besides being strong and simple in design, 
greatly facilitates repairs and renewals, as an armature with its 
wheels and axles may be removed by lowering the complete element 
without disturbing the fields or any other part ofthe locomotive and 
a new element inserted in its place. All parts are also especially 
accessible for inspection and cleaning. 

The pony trucks are of the radial type and are pivoted by means 
of radius bars to the end frame of the main truck. The frame of 
the locomotive immediately above the trucks is supported by means 
of suitable links, so that the truck is free to swing about its centre, 
and is self centreing on a straight track. This design is similar to 
the standard construction adopted by the New York Central and 
Hudson River Railroad Co. for its steam locomotives. 

The brush holders are mounted on insulated supports attached to 
the spring saddle over the axle journal, thus maintaining a fixed 
position of the brush holder in relation to the commutator. These 
brush holders are made adjustable so as to allow for wear of the 
commutator and journal bearings. The dead weight on the axle is 
not materially greater than is customary with steam locomotives 
and in addition there is no unbalanced weight to produce vibration 
with attendant injuries to track and roadbed construction. The 
actual reduction in the expense of maintaining the rails and roadbed 
due to the absence of pounding and rolling will have an important 
bearing on the up-keep of the permanent way. 

The superstructure consists of a central cab for the operator con- 


Fic. 2.—ARMAIURE oF 550 H. P. MOTOR, MOUNTSD DIRECTLY ON THE AXLE. 


. taining master controllers, engineers’ valves and switches and valves 
| required for operating, sanding, whistling and bell.ringing devices. 


One step in the change of motive power has been the erection of | This apparatus is furnished in duplicate, one set on each side of 


D 


two large central turbo-generator power plants, one on each flank of 


the district served—namely, && Yonkers on the Hudson and Port 
Morris on Long Island Sound. Each of these plants, already 
designed and in embryo construction, is to have an ultimate 
capacity of 80,000kw., with an auxiliary system of sub-stations and 
storage batteries and an interconnection that will enable either 
plant to do the whole duty and carry the entire load of a train 


the cab, and is arranged so as to be easily manipulated from the 
operator's seat, while at the same time a practically unobstructed 
view to front and rear may be obtained from the windows. "The air 
gauge, meters, &c , are located so as to be as easily read by the 
driver. There is a central corridor extending through the cab so 
as to permit access from the locomotive to the cars behind, and the 
contactors, rheostats and reversers are arranged along the sides of 
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these corridors in boxes of sheet steel, which are sheathed on the 


inside with fire-proof insulating material. All of these appliances 


are, therefore, easily accessible for repairs or inspection. 

The control system permits three running connections—namely, 
four motors in series, two groups of two in parallel series and all 
four motors in parallel. The motor reverser, contactors, rheostats 
and other controlling appliances are all of the well-known Sprague- 
General Electric multiple-unit type. The master controller (Fig. 4), 


simultaneously when running double-headed, and likewise when 
the air pressure has been raised and any one air compressor is closed 
down the other will be cut out of service. The locomotive is equipped 
with Westinghouse air brakes. 
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Fic. 3,— SEcTIoN or ЁкСТВ1С Locouorivk. 


however, is fitted with & special operating lever about 24in. long 
and capable of being moved through an angle of about 75deg. A 
current limiting device is provided in the master controller and 
consists of a friction clutch operated by an electric magnet, which 
is energised by the current passing through one of the motors, the 
arrangement being such that when the current exceeds & pre- 
determined amount the cylinder cannot be rotated further until the 
current has fallen sufficiently to allow the rclay to drop. As long 
as the current does not exceed the desired limit, the automatic 
feature is not in operation. 
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F:s. 4.—MasTEÉER CONTROLLER. 


In the operator's cab there is placed a General Electric motor- 
driven air compressor having a capacity of 75 cubic ft. of free air 
per minute and consisting of a twin vertical cylinder compressor 
driven by two 600-volt direct-current series motors. The com- 
pressor is controlled by a governor which automatically cuts the 
motors in and out of circuit when the air pressure falls below 1251b. 
or rises above 135lb. A reduction in air pressure sufficient to 
actuate any governor starts up the air compressors in both locomotives 
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Ев. 6.—MAaAGNETIC-RIBBON FUSE. 


Current is collected from tbe third-rail by multiple-contact, spring- 
actuated third-rail shoes (Fig. 5) whose supports are carried on 
channel irons attached to the journal box. There are four of these 
shoes on each side of the locomotive. Part of the third-rail is left 
exposed and part of it is protected by a hood. The region around 
Hoffmans is noted for heavy snow and high winds. In the yards 


Fis. 7.—Cunris Tunso-GENERATOR AT THE Power HovusE. 
2,000kw., 25 ~ per sec., 11,000 volts. 


at the terminals the large number of switches and crossings neces- 
sitates an overhead construction in places, and additional contacts 
are, therefore, mounted on the top of the locomotive for collecting 
current when the locomotive is passing over these points. This 
device may be raised and lowered by air pressure controlled from 
the engineer's cab. A magnetic ribbon fuse (Fig. 6) is placed in 
circuit with each shoe and overhead contact device, so as to secure 
protection in case of accidental short-circuit. 
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Current for operating the locomotive is furnished by the General 
Electric Co., and for this purpose there has been installed in the 
new power house at Schenectady & 2,000kw. three-phase 25-cycle 
Curtis turbo-generator (Fig. 7) delivering 11,000 volts to the line. 
A special high-tension transmission line ne been constructed from 
the power station for a distance of 5 miles to the sub-station at 
Wyatts. This sub-station contains a 1,500kw. 650-volt 25-cycle 
General Electric rotary converter with three static air-cooled trans- 
formers for reducing the line potential from 11,000 to 460 volts, and 
а switchboard consisting of a 600-volt direct-current rotary converter 
panel, an alternating-current starting panel and a high-tension 
panel with electrically-operated type-H oil switch. The rotary 
converter is self-starting from the alternating-current end, thus 
requiring no synchronising or other complications when throwing 
the machine into service. The step-down transformers are provided 
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Fic. 8.—СНАВАСТЕВІВТІС CURVES or G. E. 84 Moron 600 Vorrs, 
DIM. OF WHEBLS 44in. 


with taps giving one-third, two-thirds and full voltage for starting 
the rotary converter, these voltages being applied successively by 
means of double-throw lever switches. The machine starts freel 
and easily without sparking and without drawing more than full. 
load current from the line. The apparatus in the sub- station, the 
location and arrangement of same, the width and dimensions are in 
general as proposed for the sub-stations to be built within the elec- 
tric zone at the New York City terminal, so that practical experience 
with the plant may be obtained while the locomotive tests are being 
made and in advance of construction. 

Owing to the fact that only a portion of the 6-mile track to be 
used for testing is available as yet—about 4 miles—no complete 
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Fic. 9.—STAnRTING TEST. 


60 80 


locomotive tests have been made. There has been installed in the 
cab a full set of recording instruments, and records have been 
obtained of some of the preliminary runs made to test the bearings 
and running qualities of the locomotive. The curves of Figs. 8 to 11 
relate to an eight-car train weighing 886 tons, and a four-car train 
weighing 170 tons, both exclusive of locomotive. The total weight 
of train, including locomotive and passengers, was 481 and 265 tons 
for the eight-car and four-car trains respectively. 

Two sets of curves are shown, two running tests reaching as 
high à maximum speed as possible with the length of track avail- 
able, and two sets of starting tests showing the more rapid rate of 


near the sub-station. The maximum speeds reached were 68 miles 
per hour with an eight-car train and 72 miles per hour with a four- 
саг train. It will be noted that the trains were still accelerating at 
these speeds, but the length of track so far equipped did not permit 
attaining higher speeds. 

In the starting tests a speed of 80 miles per hour was reached in 
60seconds with an eight-cartrain weighing, including the locomotive, 
481 tons, corresponding to an acceleration of half a mile per hour per 
sec. During certain periods of the acceleration the increase in speed 
amounts to 0°6 miles per hour per second, calling for a tractive 
effort of approximately 27, 000lb. developed at the rim of the loco- 
motive drivers. This value was somewhat exceeded with the four- 
car train, where a momentary input of 4,200 amperes developed a 
tractive effort of 81,000lb. at the drivers with a coefficient of traction 
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of 22:5 per cent. of weight on drivers. The average rate of accelera- 
tion with the four-car train, weighing, including the locomotive, 
265 tons, was 80 miles in 37} seconds, or 0°8 mile per hour per 
second, calling for an average tractive effort of 22,0001b. 

The maximum input recorded, 4,200 amperes at 460 volts, or 
1,985kw., gives an output of the motors of 2,200 н.р. available at the 
wheel. With 4,200 amperes and a maintained potential of 600 volts 
there would have been an input to the locomotive of 2,520kw., 
corresponding to 2,870 н.р. output of the motors. Reference to the 
motor characteristics shows a maximum efficiency of approximately 
98 per cent., this value being fully 4 per cent. better than possible 
with motors of the geared type. This gain is especially noticeable 
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&t the high speeds, the efficiency curve remaining above 90 per cent. 
even at the free running speed of the locomotive alone, in contrast 
to the 86 per cent. or less which would be a good showing. for a 
locomotive provided with geared motors. 

Compared with existing steam practice, it is interesting to note 
that the heaviest “ Atlantic ” type locomotive of the New York 
Central Co. weighs approximately 150 tons, including the tender, 
on which but 47 tons are on two pairs of drivers. It will, there- 
fore, be seen that for every pound of effective drawbar pull the 
steam locomotive has a weight of over 12lb., as compared with but 
6lb. with the electric locomotive. Therefore, in & single electric 


acceleration possible with the higher maintained voltage available | unit, over 25 per cent. greater weight is available for traction than 
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with the largest steam passenger locomotive now in use, 
with 87 per cent. less dead weight and with 28 per cent. 
less weight on each axle. 

A question that arises in connection with the appli- 
cation of electricity to the heavy service of the New 
York Central is that of heating. It is expected that in 
the majority of instances sufficient heat will be retained 
in the trains delivered to the electric locomotive at the 
end of the steam run to carry the cars to the terminal 
without any additional heat from the locomotive. To 
meet an emergency or contingency of this kind, how- 
ever, it is probable that a flash boiler of the automobile 
type will be used on the electric locomotive, occupying 
but a small space in the operator’s central cab, where 
at present a good deal of room is available. It will be 
understood that for the ordinary suburban service of 
the company within the electrical area, the usual 
electric heating equipment now familiar on street cars 
will be installed. But, of course, at this early stage, 
all kinds of passenger cars will be coming in as usual 
over the New York Central from foreign systems 
where electric traction has not yet been abopted, and 
for these at least some such provision as that noted 
above is in contemplation. 


THE COMBINATION OF DUST DESTRUC- 
TORS AND ELECTRICITY WORKS 
ECONOMICALLY CONSIDERED.* 


BY W. P. ADAMS. 
(Continued. from page 350.) 


_ I will now proceed to lay before you the results of 
investigations I have recently had occasion to make 
while preparing a large scheme for combined works. 
While gathering information as to the actual quantities 
of electricity generated from refuse over a period of one 
ens from the larger London and provincial instal- 
ations, it became apparent that the average figures 
recorded in Table B, column 21, did not represent the 
ultimate value of the refuse. To take an instance, the 
eleetrieity works at Fulham are alternating, and the 
day load is small even in winter. In summer the 
load is still smaller, and the peak load of short 
duration. Where some 190 tons of refuse are burnt 
per diem, any substantial increase in the rate of 
burning during the peak is, as I have indicated, 
inadmissible ; at Fulham there is no increase. 
It was therefore plain that if an all-the-year-round 
figure of some 26 units per ton was obtained, this 
value must at times be largely exceeded, for it was 
certainly not reached in summer and on the small day 
load. I therefore set to work to plot out curves so as 
to gather some indication of the ultimate value to be 
anticipated. One curve led to another, and I have now 
to show you quite a representative collection. I shall 
only have time to deal with the five London combined 
undertakings and one or two provincial. 

Specially arranged tests of steam generation give as 
а rule from IIb. to 2lb. of steam per pound of refuse, 
and on the assumption that these figures could be 
maintained in practice, various ingenious estimates 
have been made showing fine values; but so many 
factors come into play under working conditions that 
are non-existent in tests, that such calculations may 
well be received with some scepticism. Under ordinary 
working conditions from 20 to 40 units per ton are often 
obtained, and occasionally claims are made that better 
values are being secured and from 50 to 60 units per 
ton are mentioned with diffidence, as figures that will 
probably be received doubtfully. 

Shoreditch.—The Shoreditch Vestry adopted the 
first combined destructor and electricity works to 
supply more light, more power to the inhabitants. 
Their wisdom has often been called in question. 
Besides the awkward arrangement of the accounts, 
another matter which gave rise to no little controversy 
was the impression gained, how I know not, by some 
vestrymen and others, that the works would be able to 
supply all the requirements of Shoreditch without the use 
of;coal—a very evident absurdity. I hope it is now gene- 
rally recognised that only in the case of new works 


* Abstract of a Paper read before the Institution of Elec- 
trical Engineers Dec, 15. 
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Table B.— Electricity obtained from Refuse. 
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starting on a small load, can a combined works be expected to run 
without coal, and that the second year of running is almost certain 
to bring a larger load than the destructor can cope with unaided. 

As to the results obtained in the generation of electricity from 
refuse.raised steam I have little to add to Mr. Russell's figures of 
1899 given to the Institution of Civil Engineers, for under the con- 
ditions of working it has not been possible to separate between 
refuse and coal-generated units. I have one curve, however. that 
is of interest; Fig. 2 shows the output for December 16, 1903, and 
is & typical winter day load. Below is plotted Mr. Russell's his- 
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torical curve of a day's test in 1899; it will be observed that the 
maximum value of the refuse was 55 units per ton, and that during 
the test the full value of the refuse was not obtained owing to the 
smallness of the load for the greater part of the day. The dotted 
line shows the rate of burning now in vogue throughout & winter 
day, assuming a value of 55 units per ton. It will be seen that the 
load has enormously outgrown the capacity of the refuse, and that 
therefore its full value should now be obtained. The summer load 
is also considerably beyond the capacity of the refuse. At the time 
of Mr. Russell's test all steam was being used for generating elec- 


annum, it will be seen how inadequate £248 per annum is for 
Shoreditch. 

I have endeavoured to arrive &t some idea of the true value of 
the electricity generated in the year from refuse. I do not think, 
in the light of Mr. Russell's figures for the test year, I should be 
justified in taking the average coal consumption per coal-generated 
unit at more than 91b.—8 was the figure in the test year. Allowing 
£700 as the value of steam given to the baths, and accepting £15 
for library heating and £39 for pumping as fair allowances, some 
6,376 less 676 tons of coal will give 1,420,000 units generated leav- 
ing a balance of 633,958 (out of a total for the year of 2,053,958) as 
generated from refuse, or 21 units per ton net i. e., after deducting 
units supplied to fan motors: this result was exceeded i in the test 
year by some 7:5 units per ton. 2s. per ton is allowed by the 
Scavenging Department for destroying the refuse; adding this to 
other receipts and deducting the total from the total cost of des. 
truction, a balance of £3,755 remains, and this was debited to the 
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electricity works as the coal value of the refuse. At 91Ь. of coal per 
unit generated the coal cost is 1°04d.; £3,755 represents 1:424. per 
refuse generated unit—a considerable ov ercharge. 

If 1:044. be correct, the total charge would be £2,750. which is 
equivalent to 25:64. per ton of refuse burnt; on this basis the 
Scavenging Department should allow Mr. Russell 2s. 44d. per ton 
instead of 2s. Assuming also that the baths should pay £700 per 
annum instead of £258, and adding £201 for the disposal of trade 
refuse, the revenue without credit from the Scav enging Department 
would be £3,705, or 34°6d. per ton of refuse burnt; should the 


tricity, while this is not the case now ; in fact, a large and unknown | library heating and deep-well pump credits be inadequate, this 
figure should be increased. 


quantity is supplied to the baths and washhouses, heating apparatus 


Water Scale. 
“6 


F 


| [тїз A] 
C 


Stepney.—Stepney does not present the 
same difficulties as Shoreditch, as the 
whole of the steam available outside the 
destructor is supplied to the electricity 
works. The destructor at Stepney is 
independent of the electricity works and 
is under the management of the surveyor, 
Mr. Jameson. The buildings are on the 
same site, and the steam main between 
them is about 200ft. in length. The des- 
tructor furnaces are of the same type and 
general arrangement as at Shoreditch— 
12 Manlove Alliott ceils and six Babcock 
boilers. The blest is from steam-driven 
fans and there are no economisers, the 
boiler feed is therefore cold; besides the 
fan engines and a steam-driven clinker 
hoist there is no other machinery at the 
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Units and Steam Seale. 
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Water eve porated ‚18,150 gallons, Coal, nil. 
Units generated, 3,124. 


| s Night. 
Five Poilers, viz., Nos. 1, 2, 3, 4, 5. 
9 inch Steam Main. 


in the library, and to a deep-well pump. The whole of the exhaust 
steam is supplied to the baths gratis, and live steam, which is sup- 
plied ad libitum, is credited at £248 per annum. Steam for 
library heating is credited at £15 per annum; and that supplied to ' 
the deep-well pump at the baths at 1s. per hour. 
eredit for these purposes amounted for the year ending March 81, 
1908, to £302. When it is remembered that the Shoreditch Baths are 
amongst the s in London, and that the average coal con- 
sumption at the baths at Islington, Camberwell, St. Mary's, West- 
minster, and St. George's, Hanover-square, amounts to £700 per 


Water e 18,560 gallons. 
Units generated, 3 240. 


Fia. 3.—Chart showing 24 hours run at Destructor, water evaporated, steam and units generated. 
Ten Furnaces, viz.. Nos. 1, 2, 8, 4, 5, 6, 7, 8, 9, 10. 


The whole ! 


the exhaust steam is partially utilised by 
feel heaters, and separate steam mains 
are provided for the destructor steam ; 
generally one generating set із run 
throughout the day (24 hours) on destructor 
steam alone. A small battery only is in use. 

The whole of the steam available from the refuse is not utilised at 
present, owing to the system of running on one generator. During 
hours of light load this takes the whole output of the works, and as 
the load varies the steam generation is varied to suit ; when the 
load is light the surplus heat from the cells is bye- passed to the 
chimney. It will be seen that in course of time this waste should 
cease, as the generator will always be running at full load ; even then 
some waste may occur, as often the available heat at the destructor 
is considerably in excess of the capacity of the one generator. 

On January 12 and 13, 1904, Mr. Jameson took a set of readings 


Coal, nil. 
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at the destructor and set them out in the form of а curve (Fig. 8), 
which I am privileged to reproduce. The upper line gives water 
evaporation per hour, the middle-line kilowatts, and the lower 
steam pressure, Seeing that for several hours during the day the 
heat from the furnaces had to be bye-passed to prevent blowing off, 
the regularity of the steam pressure is very credit- 
able, the extreme variations being from 185lb. to 
20010. The variations in the supply of feed water 
are very considerable, and would appear to confirm 


in the London combined stations, and it is of interest to observe 
that the costs at the old destructor on the same site came to about 
Зв. 6d., or about 1s. per ton more. The present credit by the elec- 
tricity works to the destructor is 0*5d. per unit generated. During 
the year 1902-3 the charge was first 0-8d., and then 0:5d., the average 
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80,000 f- | 
my opinion that with larger load and a more elastic 
method of utilising the steam higher results would „| = 
be obtained electrically. Тһе results, however, i | 
are fairly satisfactory in view of the manner 60000 | _ 
of working, and bearing in mind that economisers | 
are not used, that the feed is cold, and that ¥ 50 000 | 
the engines are run non-condensing. The out- Ў ' | 
put for the 24 hours gives 40°2 units generated N zie x 
per ton, the water evaporated 1:05lb. per pound 30:09 | 
at a feed temperature of about 50°F., and a8 h | | _ 
water consumption of 58°7lb. of water per unit © 50, = "р | 
generated. This figure of water consumption YO mst 
includes boiler feed pumps, fan engines, clinker 000 77777 7 
hoist, and also condensation in the 200ft. of steam HYyyyy 
main. The water consumption in the electricity 10.000 |7 , 


works averaged about 48lb. per unit generated, 
including steam to boiler feed pumps, in the same 
week—the various losses therefore represent 27 per 
cent. of the total steam generated; assuming that 
the fan-blast could be run on 10 per cent. and the 
clinker hoist 5 per cent., the remaining 12 per cent. 
represents condensation losses. Mr. Tapper states that the steam | 
is often very;wet. The water evaporated by the destructor during 
the year gave an average figure of 72:5lb. рег`иріё generated. 

To illustrate the relation between the refuse value and electricity | 
works load I have prepared a diagram for January 12th (Fig. 4) ; 


Kilowatts. 
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the uniform value of the refuse throughout the day is noticeable, 
and it will be seen that only during the small hours of the morning 
and the dinner hour can the refuse steam be counted upon to 
carry the station output. It would appear from this diagram that the 
ultimate value of the refuse had been realised, but 
with a different system of running I think we may 
fairly conclude from Mr. Jameson's figures that 
a better result may be anticipated; in summer 
also there are several big gaps in the load, as the 
curve for June 18th (Fig. 5) will indicate. The 
solid line is the station output, and the dotted 
line the approximate value of the refuse under 
the present arrangements. The quantity of refuse 


R 


destroyed and its quality in summer and 380, 00 

winter is unusually uniform, and Mr. Jameson 8 

considers that its average value all the year rouud 4 25,000 

may be taken at 1:210. per pound from and at = · ЖЕ 
212°F. The load curve for the year (Fig. 6) is 220,со0 
remarkably like the day curve for its uniformity; ^ Te 
the small difference between the summer and сою 

winter values is readily accounted for by the gaps | — 
in the summer load referred[to. It would appear 1 00 f 
that the present value of 28:5 units per ton would ' 

жат rise to 40, e ultimate value estimated соо [—1—3 

y the engineers, and if improved methods are BM 

adopted this might easily reach 50. ГР 


It is a convenience to the electricity works 
when the whole load of the station is being 
carried by the destructor to be able to rely upon 
the supply of steam, and, when variations in 
the load or quality of the refuse result in a 
shortage of steam, coal is burnt in the destructor boilers; in 
the year under review 290 tons were so burnt, and prob- 
ably with better economy than if steam had been kept up in 
coal-fired boilers The destructor costs come out second best 
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working out at 0°408d.; seeing that the cost of coal per unit gene- 
rated during the same period was 0°8d., the credit was hardly 
adequate, as the committee has recognised by fixing the price at 
0°54. The capital charges on the destructor installation, including 
boilers, pumps, steampipes, &c., amount roughly to 02d. per unit, 


| so the benefit of the destructor steam is divided equally between th 


destructor and the electricity works. 


As the two works are, to all intents and purposes, independent 
undertakings, there are no savings in capital сові; on the contrary, 
assuming that one boiler would have been required in any case for 
the destructor and two of the remaining five have been saved to the 
electricity works, three extra boilers have been put down; there is 
also some extra cost in the steam mains between the works and 
in the pumps and water-softening apparatus. The old destructor 
chimney stack, though a source of saving at the first, is not so now, 
as a second stack has been built for the electricity works. 


Fulham.—These works were started in December, 1900, and the 
first supply of steam from the destructor boilers was given in 
February, 1901. The electricity works plant is two-phase alter- 
nating, the engines are horizontal by Musgraves, and, so far as 
possible, are run condensing. In addition to three 800kw. gene- 
rators there are three 100kw. direct-current exciters, used largely 
for lighting the works and driving motors on the works. There are 
five 20 н.р. electrically-driven centrifugal pumps, one deep-well 
20 н.р. electric pump, four 10 н.р. motors for driving .mechanical 
stokers and coal conveyor, two 5 H.P. motors for driving economiser 
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scrapers, and there has recently been added а 30 н.р. Bellis engine 
operating a fan at the base of the chimney stack for assisting the 
draught; this runs continuously, sometimes non-condensing. The 
destructor consists of 12 Horsfall cells in two groups of віх, 
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arranged back to back in threes. Between the two groups there are | begins on Monday generally about 9 a.m., and ceases about mid- 


six Babcock boilers. Mechanical stokers are provided, and much 
care has been taken to render the fronts of the boilers airtight when 
under steam from destructor gases. The main flue is of consider- 
able length. Blast is provided to the destructor cells by steam jets 
of the usual Horsfall type, and on test the steam consumption was 
17:8 per cent. of the total steam generated. Economisers are pro- 
vided in the main flue. At the outset the six destructor boilers were 
the only boilers installed; three marine-type dryback have been 
added. In addition to the electric generators, a supply of steam is 
given to & steam disinfector some 40yds. away, also to a clinker- 
crushing and brick-making plant. The clinker crusher is driven by 
an 8 B. H. p. simple vertical engine. This engine is run 54 hours per 
week, and is supplied through 80ft. of 1jin. steampipe not lagged ; 
it probably does not take less than 501Ь. of steam per brake-horse- 
power-hour. Тһе bjiick-making plant takes an unknown quantity 
of steam; the disinfector is generally in use some hours every day, 
and, although not liberal, £150 per annum is a fair charge for steam 
supplied. Тһе Bellis fan engine is supplied through 100ft. of branch 
piping, and probably takes 80lb. of steam per brake-horse-power on 
the average; this plant was started in October, and has been running 
continuously since November, 1908. 

I have gone into some detail with regard to the plant installed, as 
this has an important bearing upon the results. The steam-raising 
test when the plant was newly installed gave 1'15lb. of steam per 
pound of refuse. The load was absorbed electrically, and an average 
of 60 units per ton was obtained throughout & day's run. 

The water consumption is not often measured, a large part being 
taken from a deep well in the works, but a test was taken in 
October, 1908—when the destructor was not running—from 2 p.m. 
on Saturday to 9 a.m. on Monday, and the average water con- 
sumption was 59lb. per unit generated. The steam disinfector, the 
brick-making plant and the егеп engine were shut down 
during this test, but the Bellis fan engine was in use. 
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In the case of Fulham my investigations began with a curve for 
the year 1902-3 (Fig. 7). The average units per ton given me by 
Mr. Fuller over the year ending March, 1908, amounting to 25:5, 
aroused my curiosity as to the relative figures obtained in summer 
and winter. I judged from the arrangement of the plant and the 
smallness of the day load in summer that probably the 25:5 units 
would be largely exceeded, and when the curve was set out and the 
carefully-estimated coal value filled in, my suspicions were amply 
confirmed. I have taken great pains to obtain correct coal values, 
and although the average works out at 91Ь. per unit generated, I am 
satisfied that this is correct. In the earlier part of the year—from 
June to September—I have ample evidence to show that 191b. of 
coal were used per unit generated. From September to November 
the condensing plant was out of use, and the coal consumption has 
been taken at 10lb. per unit; from November onwards 8lb. is the 
ascertained figure; and, in view of the water-consumption test in 
October, 1908, I have taken this value in all the later day-load 
curves. I wish to draw special attention, while this annual curve is 
before you, to the increasing value obtained as the output grew. 
It is also important to observe that the whole of the coal consumed 
on the works has been plotted, and that steam supplied to the 
clinker, brick plant, and disinfector is not accounted for in the 
dingram. The Bellis fan engine had not been installed at that 
period. The large dip in December is caused by the Christmas 
holidays; the big rise between January 15th and 22nd is due to the 
switching on of 100 extra arcs for the street lighting. This increased 
public lighting load has doubtless some bearing on the fine results 
now obtained. In view of the undoubtedly very heavy water con- 
sumption when the destructor is working, 58 units per ton through- 
out the week is a very fine record figure. | 

Ав the refuse is delivered it is tipped on to a platform above the 
cells and burnt steadily throughout the 24 hours, no attempt being 
made to burn extra refuse during the peak. The delivery of refus? 


eS —— 


day Saturday. The destructor is generally entirely shut down from 
11 p.m. on Saturday until the early hours of Monday morning ; 
before the new refuse begins to come in, the cells are started on 
such refuse as was left over from Saturday. It has been the prac- 
tice since the works started to weigh carefully the coal used on each 
shift, so the values of the refuse are readily obtainable on each shift. 
It will be seen from the diagram (Fig. 8) for Monday, December 15, 
1902, that the day load is small, the early morning load large com- 
paratively, and, of course, the peak shift the heaviest. On this day 
the cells were started at 1 a.m., and the greater part of the load was 
run on coal during the first shift; on the second shift no value 
appears to have been obtained from the refuse, as the coal works 
out at about 9lb. per unit generated; 10 cwt. of the coal, however, 
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was used for banking, and no account is taken of steam supplied to 
the disinfector from 9:80 to 4°45. In all the curves no allowance is 
made for steam supplied to the disinfector, brick-making plant, &c., 
and the coal is worked out at 8lb. per unit throughout. On Mondays 
& poor value is obtained for the refuse, as the whole of the cells and 
flues have to be heated up from cold, and on Tuesday full value 
does not usually seem to be obtained, although (Fig. 9) December 16, 
1902, shows an almost record value. Bearing in mind the maximum 
of 55 units per ton obtained by Mr. Russell at Shoreditch on test, 
this figure of 91:5 units per ton is not a little remarkable, as it was 
obtained under ordinary working conditions, and until I drew out 
the curve such a result was not even suspected. I may say that 
most of the curves from Fulham were selected almost at random 
from the log-books, and had never been plotted before with the coal 
and refuse values filled in. 
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A second series of curves taken a year later showed very similar 
results, but the highest value obtained on the peak is 78 units per 
ton; the average value, however, is some five units per ton higher, 
notwithstanding the addition of the Bellis fan engine and of the brick- 
making and clinker plant. On both first and second shifts the load 
has largely increased, and a better value is obtained in consequence. 

To bring the diagrams up to date I have prepared a series in 
January this year, and in these were found the best results; the 
average obtained for over three days—50°4 units per ton—is good, 
but the record value on the peak load of January 9th (Fig. 10) of 94 
units per ton is very fine, and in view of the small day load an 
average for the day of 52:3 units is highly satisfactory. After 
studying these curves the first question that will be asked is, why, 
if such splendid results are obtained on the peak, are not better 
figures recorded on the two first shifts ? Air leakages, I am given 
to understand, are largely responsible for this; troublesome cracks 
have been developed in the flues through the shrinkage of the soil 
upon which they are built, and, notwithstanding the care taken to 
make the destructor boiler fronts tight, considerable quantities of air 
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ass into the flues, thus cooling the destructor gases. When the 
oilers are coal-fired this air is utilised in combustion in the usual 
way, and thus, the larger the load f. e., the more coal burnt, the 
better the value obtained from the refuse. The air leakages are 
without doubt serious, and are engaging the attention of Mr. Fuller. 
In addition to this, a fairly large proportion of the coal is used for 
banking spare boilers; this would appear to be a necessity in an 
alternating station where a convenient battery is not available in 
case of necessity. In course of time, with 9 day and early 
morning load, I can see no reason why the fine values obtained on 
the peak load should not be maintained throughout the day, and, if it 
were at all possible to avoid shutting down on Sundays for cleaning 
purposes, throughout the week. Under existing conditions, but with 
‚а large day load, I consider that some 70 to 80 units per ton ought 
eventually to be obtained in winter and some 50 to 60 units in 
summer. In defereuce to Mr. Fuller’s wishes, I have given in 
Table B 52 units per ton as the ultimate all the year round average. 
As I have nothing at stake in the matter except perhaps my repu- 
tation as a prophet, I should have put the figure some 25 per cent. 
higher ; the average value obtained on the peak on the 10 curves I 
have plotted is 75, and tbis at the present high water consumption. 
During the year 1902.8 the clinker obtained was some 50 per cent. 
of the refuse burnt. Mr. Fuller tells me he has now reduced this to 
about one-third, and sometimes he gets as little as 28 per cent. This 
clinker is now being sold at a profit, so that on the present year's 
returns the rather heavy item for cost of disposal will disappear. 
The credit for electricity is about 20 per cent. less than the ascer- 
tained coal value. The costs, after deducting revenue, amount to 
26:34. per ton; this deficiency is met by a credit from the Health 
Department. The ultimate value of the steam based on the present 
coal costs amounts to about £5,000; it is probable that the cost of 
repairs will increase, but after making a reasonable allowance in 
this connection the figures would seem to justify one in concluding 
that when the full heat value of the refuse is utilised the Fulham 
destructor should earn a profit of approximately £1,000 a year after 
all costs of destruction have been paid. Such profit as results from the 
sale of clinker should be added. Fulham at present holds the record 
for lowest total costs of destruction in the London combined works. 


( To be concluded.) 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. ] 


Size of Molecules. There are five ways in which it is possible, 
in theory, to determine the size of molecules. "These are 
observations: (1) on the viscosity of gases, (2) on the conduc- 
tion of heat by gases, (3) on the diffusion of gases, (4) on the 
deviations from Boyle's law, and (5) on the volume occupied 
by matter in the solid and liquid states, The quantities which 
can be deduced from these five classes of observations depend, 
however, not only upon the size of the molecules, but also 
upon the constant N, which measures the number of molecules 
per cubic centimeter, in a gas at normal temperature and pres- 
sure. If we regard all molecules as spheres of diameter с, we 
find that any of the first three kinds of observations give us 
No, while either of the last two give us Ne’. The best 
experiments of either class are those on viscosity and on Boyle's 
law. The value deduced from the viscosity of air is 4:92 x 10!9, 
The electric methods based upon the ionic charge give some- 
what lower values. As regards the diameter of molecules of 
various gases, the author gives the following mean values 
among others, from the viscosity, conduction, diffusion, and 
Boyle’s law experiments: Hydrogen 2:03, helium 1:81, water 
vapour 3:39, ethylene 3:81, air 2:84, oxygen 2°73, carbon 
dioxide 3:36, ethyl chloride 4:68, and chlorine 4:11. The fact 
that all molecules are assumed to be spheres introduces a large 
possibility of. error, especially in dealing with the solid state. 

Ve cannot be surprised, therefore, at some difference between 
the values obtained by the consideration of the solid state and 
those obtained by the other methods. 

(J. M. Jeans, Philosophical Magazine, December, 1904.] 


Relative Motion of Earth and Ether.—A. A. Michelson points 
out a flaw in the method recently proposed by W. Wien for 
the measurement of the drag of the ether with the earth. The 
essentials in the proposed method are two Foucault mirrors 
or two Fizeau wheels, one at each station, revolving at the 
same speed. The synchronism is to be controlled by the con- 
stancy of the transmitted light. There lies the flaw, for the 


impulses differ in no essential from light. 


effect which it is proposed to measure is exactly the same as 
the effect on the light which is to furnish the test of 
synchronism. 
essentially different from the foregoing, except that the 
control of i eoep was to be furnished by electrical 


In 1887 the author proposed a method not 


methods. is was before Hertz showed that electrical 


Hence the same 
objection applied. It remains to devise a mechanical control, 
which might possibly not be influenced by the earth’s motion. 
Suppose it were possible to transmit two pencils of light in 
opposite directions round the earth parallel to the equator, 
returning the pencils to the starting point. If the rotation of 
the earth does not drag or entrain the ether, one of the two 
pencils will be accelerated and the other retarded by a quantity 
roportional to the velocity of the earth’s surface and the 
ength of the parallel of latitude. But it is not necessary to 
have so wide a circuit to obtain measurable results. The 
pencils need only be sent in opposite directions round 1 sq. km. 
in order to produce a displacement of several fringes in the 
interferometer. A control is furnished by introducing another 
pair of mirrors in the path, so as to make the area of the 
circuit so much smaller that the displacement would be negli- 
gible. To apply the same principle to the revolution of the 
earth about the sun would require a circuit of 40km. 
[A. A. Мїснктвох, Philosophical Magazine, December, 1904.] 


Relative Motion of Earth and Ether.—To determine the dra 
of the earth upon the ether, A. Schweitzer describes a method 
which requires the measurement of a difference of intensity of 
two patches of light to within 1 per cent. if the distance 
between the stations is some six miles. The apparatus is sketched 
in the diagram, where Z,Z, are two toothed wheels as employed 


** Ed 
in Fizeau's method, BiB, bolometers, $5,5,5,5, are mirrors, and 
SM,, SM, are two synchronous motors which drive the wheels 
in synchronism. The beam of light from J, divided into two 
parallel beams by the diaphragm D, passes between the wheels 
in two opposite directions. The common axis of the wheels 
being in the direction of the earth's motion, it is supposed 
that one of the beams will experience an acceleration, and the 
other an equal retardation, and this difference would appear 
as a difference in the intensity of light striking the two bolo- 
meters, and hence also as a deflection. The author has not 
carried out the experiment on account of the cost, but he 
calculates the limits of accuracy attainable with modern 
experimental means. The difference of intensity being as 
high as 1 per cent., it would be easily measurable. The speed 
of revolution of the wheels, if they had a diameter of 50cm. 
and 2,500 teeth each, would have to be 300 per second. 
(A. Scnwerrzer, Physikalische Zeitschrift, Dacember 15, 1904.) 


The Michelson-Morley Experiment. —– E. W. Morley and D. C. 
Miller have endeavoured to eliminate the source of error 
ointed out by Fitzgerald and Lorentz in the Michelson- 
orley experiment on the relative motion of the carth aud 
ether by using a different material for the support of the 
mirrors. It will be remembered that the negative result of the 
experiment was attributed to the possibility of the dimensions 
of the stone slab having been changed by its drift through the 
ether. If the Fitzgerald-Lorentz effect exists, it may affect all 
materials to the same amount, independently of the nature of 
the material. But the effect may also depend on the physical 
properties of the material, so that pine may be affected more 
than sandstone. The author, therefore, repeated the original 
experiment, with the proviso that the distance between the 
mirrors depended only on pine-rods, while all other dimensions 
depended on steel. The result of the experiment was, how- 


ever, again negative, the observed effect being only one- 


hundredth of the theoretical effect. — 
[MonrEY and Мишкв, Philosophical Magazine, December, 1902.) 
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. These sets are very scarce, and early application should be made. 
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ELECTRIC TRACTION IN NEW YORK AND 
LONDON. 


Recent progress in electric traction in different directions 
is illustrated by the article in this issue of The Electrician 
describing the first electric locomotive built for hauling main- 
line trains on the terminal divisions of the New York Central 
Railway, and the publication this week by the London County 
Council of Mr. J. ALLEN BAKER's report of his inspection of the 
Rapid Transit Subways of. New York. Our readers will now 
be familiar with the principal engineering features of the last. 
mentioned great piece of work. We rather wish to consider 
now how far it can be held to serve as a model to be followed 
in dealing with the London traffic problem. As the chief 
engineer of the New York Subway is one of the technical 
advisers called in by the Royal Commission on London 
Traffic, it is quite certain that this question will be ade- 
quately considered by the Commission. Mr. BAKER'S report 
is enthusiastically favourable, and he suggests several 
London routes as valuable and probably profitable, but 
apparently with the idea of forming connections with the 
surface tramways, and working the whole as one system. 
There are some very important differences ljetwcen the traffic 
problem in New York and in London, and equally important 
differences affecting the relative cost of construction in the two 
cities which make a direct application of the New York example 
to London hardly possible. "There is one matter, however, 
in which the New York example ought to be followed. The 
subway has been constructed under the direction and to the 
plans of a body created for the purpose by a special Act and 
invested with very considerable powers to enable it to perform 
its duties. Besides planning and entering into contracts for 
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the construction and operation of the subway, the Board of 
Rapid Transit Commissioners were authorised to grant additional 
powers to companies already operating railroads within the 
city. Subject to a vote of the ratepayers, the cost of the sub- 
way construction was to be borne by the City of New York. 
Certain powers of approval and two seats out of six upon the 
board were granted to the New York Corporation. The work- 
ing of the subway is to be carried out by the contracting com- 
pany for a long term of years, at a rent covering the interest 
on the construction capital, and something more. It is the 
provision of an ad hoc body with extensive powers to deal with 
transit problems in the whole Metropolitan area that we hope 
will be applied to the London case. 

The relative merits of surface tramways, deep or tube lines 
and shallow subway lines admit of no absolute pronouncement. 
Fach has its place and its own duty to perform. For short- 
distance traffic, which forms the great bulk of the movement 
in the central area during business hours, the surface line is 
the only useful agent. Neither tunnel nor subway lines will 
attract the short-distance traveller even from the omnibus, and 
no endeavours to reduce street congestion in central London 
will have any great effect excepting such as will substitute 
quicker, less bulky, quieter and cleaner vehicles for the 
horse-drawn bus. Statistics have made it abundantly clear 
that neither the tube lines nor the shallow lines, such 
as the District and Metropolitan Railways, carry any appre- 
ciable proportion of short-distance passengers. For example, 
the District Railway on a certain day carried fewer 
than 700 third-class passengers between Charing Cross and 
Westminster Bridge and Victoria stations in the two direc- 
tions, whilst the omnibuses between those points carried about 
23,000. That there would be great difficulty and heavy expen- 
diture in making surface tramways through central London is 
obvious enough, as extensive street widenings would be 
necessary ; thus it might be preferable for financial reasons to 
adopt shallow subways for short distances ; but the subways are 
at a clear disadvantage by reason of the stairs, and man’s natural 
Preference for daylight. We may say that in this matter the 
Boston Subway is a closer parallel to London's needs than 
anything in New York. The conditions have a great similarity, 
although on very different scales. 

When we come to the long-distance traffic, the morning and 
evening journey between suburban homes and central work, 
or the getting across London, which is now so great a vexation, 
the case is altered. Time stands first, and no vehicle on the 
street can compete with the car or train in subway or tunnel. 
The shallow subway is preferable for ease of access, ventilation, 
some occasional daylight, and lower operating expenses. The 
points against it relate to the cost and inconvenience resulting 
from the wholesale disturbance of sewers, and all pipe and 
duct works along its course, the opening up of the street 
surface, or its efficient under-pinning, and the acquisition of 
private property whorever the route is away from a street line. 
This latter item will probably make the construction of shallow 
subways financially impracticable in London excepting upon 
the lines of main thoroughfares and across the parks. And 


unfortunately this restriction is a very serious one, especially 


as regards the provision of north and south lines. It will, in 
any case, be very difficult to make an accurate estimate of the 
cost of such lines, owing to the impossibility of accurate survey 
of all the underground structures affected. The County 
Council engineers have suggested .£400,000 per mile of double 
line as a probable figure. 

The cost of deep tubes is now pretty well known, and 
thanks to the uniformity and thickness of the London clay 


and the admirable suitability of the Greathead shield to its 
perforation, the engineering of such deep lines is fairly 
straightforward and tho construction cost calculable; whilst 


the absence of interference with underground works and surface 


property much more than compensates for the capital expendi- 
ture on lifts and ventilation appliances. For the long-distance 
traffic then, we hold that, as between subways and deep tubes, 
the choice is mainly an economic question, but that the sub- 
way should have the preference where the difference of cost is 
not great, and regard should always be paid to the addi- 
tional working costs due to lifts, ventilation and lighting of the 
tubes. It is disappointing to hearthat travellers on the New York 
Subway are complaining of imperfect ventilation and other 
discomforts which wore not anticipated, but we cannot suppose 
that these early troubles are inherent to subways or incapable 
of prompt remedy. Our readers may be reminded that 
Londoners need not look abroad for examples of either 
subway or tube lines. The Metropolitan was the first subway 
line built for city traffic, and that and the District together do 
not take a back place yet for extent. Their virtues have been 
sadly obscured by the incidents of steam haulage, Lut, 
purged as they shortly will be, there is good reason to hope 
that we may yet be proud of them and find them more useful 
than ever. 

In the other direction of handling main-line traffic the great 
locomotive we describe represents an advance chiefly in power 
and dimensions. It is a direct descendant of the electric loco- 
motives built to work the Baltimore Belt line, but designed 
for a much higher speed and greater hauling power. It has, how- 
ever, some very interesting novelties in design worthy of study, 
Like those engines, it is intended for quite special conditions, 
and probably does not indicate the general direction of future 
progress in electric traction for long-distance work. As is well 
known, the New York terminus of the New York Central 
Railway is approached through lines in tunnels and cuttings, in 
which the smoke and steam of locomotives are highly objec- 
tionable and dangerous. The traffic is very heavy, and widen- 
ing of the lines hardly practicable. Under these conditions 
there are very obvious advantages in the substitution of electric 
for steam locomotives. It is clearly desirable to make the 
change of locomotives on the long-distance trains at a place 
well clear of the heavy suburban traffic. Hence the electrifi- 
cation of the New York Central Railway for 34 miles 
on the main line and 24 miles on the Harlem branch. 
It was obviously necessary to give the locomotives at least 
equal speed to those they are to replace; indeed, if the 
time lost in changing engines is to bo made up they 
must run faster, and from the tests given it is probablo 
that they will prove fully equal to the task. This example 
has one point of interest as showing how it may be possible to 
run both main line and suburban trains on an electrified ter- 
minal section without mixing the methods of haulage, but 
whether this will hasten the electrification of our London 
suburban lines we rather doubt. 

Mr. CARTER’S Paper, printed in last week's Electrician, 
appears to be confirmed by this Schenectady monster; but 
there was no choice before the railway company. If the New 
York terminal had to be electrified the steam-drawn trains had 
to be electrically drawn. We do not think, however, that the 
general problem of main line passenger traffic will be put 
as a question of hauling long, heavy, infrequent trains. The 
advantages of electric traction will include that of much more 
frequent service (without increase of operating expenses in 
relation to earnings), which will certainly induce greater traffic 
and benefit both railway passengers and shareholders. 
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THE CHARGING OF A CABLE THROUGH A 
CONDENSER AND RESISTANCE. 


BY OLIVER HEAVISIDE. 


In vol. 2 of ‘Electromagnetic Theory’’ I have described in 
considerable detail how waves are sent along a cable, and how to 
calculate them. Also how to find the voltage and current impressed 
upon a cable by an impressed voltage in the terminal apparatus at 
its beginning, from which the waves mentioned are derived. There 
is a good deal of numerical work to be done to determine the curves 
of voltage and current in specified cases. It is not difficult, though 
sometimes laborious. Ina recent article (The Electrician, vol. LIII., 
pp. 905, 954, 994 and 1,019), Mr. W. Gaye has done some of this 
work in à way that ought to be interesting to some of the many men 
all over the world who ought to be interested in this subject. The 
object of the present article is to promote the study of special cases 
numerically and graphically, especially as regards the inclusion of 
the self-induction of the cable, which is by no means a negligible 
quantity even now, whilst it ought to be & paramount agent. If it 
is love that makes the world go round, it is self-induction that 
makes electromagnetic waves go round the world. 

But it is well io beri with simple cases, and then go on to the more 
difficult. So, first, considering no self-induction, the current sent 
into а cable at its beginning through a resistance 7 and condenser s 
by the impressed force e is 

R\3 
y (г>) e 


where the denominator under e is the sum of the resistance operators 
of the terminal resistance, condenser, and cable, the last being 
necessarily very long, since no allowance is made for the effect of 
terminal reflection at the far end upon the state of things at the 
beginning. R and S are the resistance and condensance of the 
cable per unit length, and p is the time-differentiator d/dt. I am 
here using condensance on trial for the electrostatic capacity of a 
condenser, because people do not seem to care much about per- 
mittance, which I think a good name. Along with condensance goes 
condensivity, of course. It is by trial and error that terminology 
becomes established. International Conventions and Committees 
are not much good. 

If s=% , the condenser is equivalently short-circuited, and if r=0 
the resistance is similarly cut out. In either case only one curve 
requires to be calculated, as exhibited in a table by Mr. Gaye, 
because by altering the time-scale all other cases of a resistance 
alone or a condenser alone may be included. But it is different 


(1) 


when the resistance and condenser are both on at once. Thus, put 
22.18 = (. a y (2) 
rs’ 4 rep/ ' 
ihen 
„ (3) 


e 1+9+2-14? 
We see that by varying the constant z we change the type of the 
curve. Mr. Gaye has drawn the curves for several values of z ; if 
he had given the sets of numbers as well, it would have been better 
still. Not to repeat too much methods described in ** Electromag- 
netic Theory," vol. 2, it may be said that in these cases of simply 
formed operators, the way of algebrisation is merely to divide the 
numerator by the denominator, and so obtain a power series in 
terms of p, and then turn p^" to /n. 
Now there is a certain range for z in which we may make use of 
the table referred to to calculate C in the present more advanced 
case. This can be shown very simply. 
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In (1) we have resistance z,, no condenser, and impressed force 
f. In (2) the resistance is changed to æz, else the same. In (3) the 


impressed force is e, the resistance r, and the condenser s is put in. 
Let C,, C,, and C be the currents in the three cases. Then 


и 
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and in the third case 
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By inspection it can be seen that the constants can be adjusted 


во ав to make C2 C, ~ C,. We require 
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Any two values of x being given, the corresponding r and s become 
known. So the required curve of current through the condenser is 
the difference of the curves of current in two cases of terminal 
resistance only. We also have 


2 (а +т„)* (8) 
түт, 

It follows that the least value of z is 4, or this reduction to simplicity 
ranges from 2 4 to z . Or thus, 


e 1. 4M z 2 f (1-5! 
FD aral iN) 9) 
The range from z=0 to 4 requires imaginary z's and f. 
Example, 
х, = 100, е _ } 
x= 200, f : 
Since z means Rs/rS or (R/S)/(r/s), the ratio v /s must be less than one- 
fourth of the cable ratio. So, with a fixed s, we may range r from 
О up to a limiting value; or, with a fixed r, we may range s from © 
down to a limiting value. 

The principal utility of the condenser is to curb the signals. The 
curbing is increased by reducing the condensance. But as this also 
reduces the charge and the strength of the signal, compensation by 
increased battery is needed. So a practical compromise has to be 
made. 

The above being & practical simplification, what follows next 
relates to the general theory to exhibit the effect of z above and 
below the critical value and connect with other matters, Go back 
to equation (3). The roots of the denominator equated to zero are 


r= 665, $244. 
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didi J- 2 М4, 4 2— NI 42). 
We may therefore write 
„ От 
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The result is algebrisable at sight, as the difference of two conver- 
gent series. Now, when z is greater than 4, it represents the already 
described differential problem. Or, which is the same, 


zt ty 3 5 
rC 2 [4 Шу 
e qi—-q4, 72 d; 72 ds 
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By pairing terms, and using the values of qi?" — q.?», this form шау 
be converted to the convergent series used by Mr. Gaye, obtained by 
division. But as the table has been calculated to suit this case, with 
any two positive values of x, and z,, which mean real negative 
values of gi and q,, it is not necessary to transform further. If, 
however, z « 4, it is possible that this form may also be useful, noting 
that it is only the real parts of the two series that are effective. The 
value of q” is 


(12) 


(2) 
— 12 
. "8 

q (5) — — 


(13) 
mp) qe 
When we transform (12) to divergent form, it makes | 
(14) 
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This is done by using the generalised exponential formula, remem- 
bering that q, and д, when real, are negative. It goes equally well 
when they are imaginary, with real parts negative. 

It is remarkable that the series in (12), involving the odd powers 
of q, contain an oscillating part when z4. For we may write 
(12) thus :— 


. c -9)t 2 . t К 
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But since there is no self-induction, there can be no oscillations in 

.So the second line really involves an oscillating part which is 
the negative of the first line, the remainder being non-oscillatory. 
It is by conversion to the divergent form (14) that we get rid of the 
redundant mutually cancelling oscillations. Furthermore, by pair- 
ing terms to get rid of the powers of q, and ду, (14) may be converted 
to the divergent series used by Mr. Gaye. | 

The singular case 2=4 makes g,=q,, and а, There ів 
another case of simplification, viz. 22. Then gj2 —1+1; = 
21 -qj; 41 41 4 q =8i= qs; 94216 
—89 == — д.10 and so on. Also 4; — 92 21. These reduce (15) to 
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Now this special formula is an interesting example of the generalised 
cosine series, namely 


q 110 = 
where 
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the series to be made complete both ways, z being real positive and 
^ any number from — о to +æ. We are concerned at present 


with the value n=. It makes 
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This transforms (16) to 
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Finally, this is what (14) reduces to when 2-2. Half the terms 
cancel out. 

The cosine transformation occurs in a variety of physical pro- 
blems. It is not fancy work, as some ignorant people have 
supposed, to use divergent series, but is highly practical in general, 
and is sometimes the only way to work. Here is an example— 
deep water plane waves. Given the initial state of vertical dis- 
placement at the surface to be Do condensed at the origin, and every- 
where at rest, what is the vertical displacement D at time ¢ on the 
surface at distance х= from the origin? The usual theory when 
worked out gives 


% ЕТ 
= ala СИ +107 it~} (21) 


where /- ati. The constant а means «/g. Although mathe- 
matically perfect, the result is only directly calculable within a 
small range. Proceeding from z=@ towards the origin, D rises 
from zero up to a hump at a certain distance, depending upon the 
value of y. Going nearer, the hump becomes a hollow. After that, 
the labour of calculation is too great. But by the look of the 
formula there is an infinite series of alternate humps and hollows 
between the outermost hump and the origin. Now the above 
generalised cosine formula (which may be obtained from 
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(22) 
(s. 
by z-ai, where a is real positive), when applied to (21) above, 


turns it to 
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The second part is divergent, so the formula is only closely cal. 
culable when y is large enough to make the second term in the 
divergent series small compared with the first. Now this is just 
when the previous formula is unusable. So the changed form allows 
us to calculate the oscillatory region. 

Although this is the fundamental solution in the usual incompres- 
sible theory of deep water surface waves, it must be taken with 
much salt, being physically absurd. Nor do we arrive at intelligi- 
bility by allowing for the compressibility of the water. In the 
incompressible case the wave speed varies as the square root of the 
wave length. It is infinity for infinitely long waves. This is why 
the initial disturbance is immediately communicated to any dis- 
tance. It is also zero for infinitely short waves. This is why there 
is such a packing of infinitely rapid vibrations close to the origin, 
where there was initially a discontinuity in the vertical displace- 
ment. Now, allowing for compressibility, the relation between 


2 (28) 
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and vibration frequency is exhibited in the periodic 


D=A ein I +) | , 
v at 


where v is the speed of sound in water. 


solution 


(24) 


So the wave speed w is 
(25) 
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As n goes from 0 to ©, w goes from v to O. There is a remarkable 
improvement in so far as the long waves are concerned. The 
greatest wave speed is v, so there is a real proper wave front 
at distance vt, at time ¢ after a disturbance begins at the origin. But 
still the shortest waves have speed 0, во we do not get rid of the 
infinitely closely packed vibrations by the improvement. We must 
go deeper, and see what happens underneath the surface. Define a 
рош: by the coordinates r, G, where rz4/z!4-233 is its distance 

om the origin, and & the angle between r and the vertical down- 
ward. Then if D; is the vertical displacement 
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ів the convergent solution corresponding to (21). There is а similar 
formula for D, the horizontal displacement. Both are contained in 


А 2 2 at 8 46 
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where R=re¢‘. This shows the helical nature of motion. There 
is nothing unintelligible about it, except at the surface, where : 20, 


or ф=фя. It is a limiting surface of absurdity. It is therefore the 
boundary condition assumed in this theory that is imperfect. The 
condition 38 

D, = g d 3 (28) 


is indeed approximately true at the plane z=0, when this is under- 
neath the surface, but is not true at the surface itself. But if we 
give z a small finite value the initial state of vertical displacement 
will be the hump represented by 
a Do 
b. — y (29) 

and now the initiation, growth, and decay of the wave trains to 
right and left can be followed. 

It is also interesting to see that in the vertical plane x=0 the 
generalised ä formula turns up. That is 


gr 


€ 5 cos rr =S (80) 
u 
when z is positive. For put -= in (26). Then 
1 ai 2 atts 3 а 
-—l———-4-—.-—i---4T...P 
D, zi Es tu = Bt) (81) 


This is the convergent result. As increases from 0 upward, D 
falls to zero, reverses itself, and then rises again. Is there any 
oscillation? It appears not, but calculation becomes difficult. 
Now, the generalised e formula turns (81) to 


" 2D, [8 2 (5 gi ) 
н salti . 0 ahr. 
and this shows the subsidence to equilibrium from the negative 
maximum without oscillation. The vertical plane z=0 must be 
uniquely non-oscillatory. By actual numerical calculation it may 
be shown that the convergent and divergent formule join properly 
in the middle region where both are calculable. The effect of 
surface tension does not appear in the deep water wave theory ; 
only gravity. 

Returning to the submarine cable, I have, in “ Electromagnetic 
Theory,” vol. 2, pp. 846, 848, &c., given a general method of ex- 
panding the required formule when the self-induction is taken into 
account (and a leakage if desired), which saves a great deal of 
experimental work, and puts the results in the form suitable for 
showing the progress of the waves along the cable. Thus, with a 
condenser and resistance at the beginning, to illustrate, if there is 
no leakage the current entering the cable is given by 


(82) 


C 1 
= . 38) 
R+ Ly. ( 
©. og: 1 +( у) 
8p Sp 
Let R/2L o, LSv?=1, then 
NR ERR (84) 


Д ++ +1 pt 2o! 
р _ P 
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Introduce the prefactor e- „t. То do this, change p to p-, and | 


put on the postfactor evt or р[(р- с). So we get 
p 
— = K PPC = ° (85) 
ý r+ 1 + {к =» ) 
| (- -\p-e 
Expand this in I, (ot) functions. To do this, put 
| p»; (a а=), (86) 


and introduce the postfactor (1—a?)/(1--a?). See Electromagnetic 
Theory," vol. 2, p. 848. We come to 


C tot 1— а? 


J) ee 37 

e r TL 11/0 Lo- 1 2 en 
12221 — a 
r+Lv Lvt+r 

Or „„ (88) 


e rtLvl-ma-mna* 
This is, in a condensed form, the algebraical solution of the problem. 
To exhibit fully, expand in powers of a, and then turn a" to I, (G). 
The expansion is easily done. Thus, 


2 = EU — a?) [1 +a(m+na) an + 2mna+ na?) + 
a3(m3 + 8m2na 4-81n?a3-4-a3) J-a*(1n* + 4m?3na -- 6n? n?a? + 
Amna + n*a*) -- ...] 
= a: Md 1--am +a*(2n?-+ 2) + (m3 -2 mn H-a* (m* gm -n) +... 


sg — —ai(m?+n) wer] 
(89) 
Or, finally 
—ct | 
А T Rppltem + ал+ n — 1) - a*(m? F2mn m) 
raf (m* 48m!*n т n- n. ) (40) 


To carry this on to the extent desired for calculation, all that 
is wanted is the law of the coefficients. It is easiest to do it arith- 


metically thus, 
1 
1 
1 1 
1 2 
1 8 1 
1 4 8 
1 5 6 1 
1 6 10 4 
1 7 15 10 1 
1 8 21 20 5 
1 9 28 85 15 1 
1 10 86 56 8 6 1 


The first two columns explain themselves. All the rest follow this 
rule: The sum of the first n terms in any column=n* term in the 
next column. Taking the figures in the rows, they are the 
coefficients, as in the first line of (89) above. 

Another way of expounding (88) is similar to (11) above, in terms 
of a, and ag, the roots of : 

1— та — па?==0), 

thus making a difference problem, meaning the same ав (40). 

For small values of of the convergent formula is 


a^ Lot) 00" 4 Gott? (% (41) 


Dr aer eee 
But for larger values, 
1 1? - 4n? 8? – 4n? 5? — 4н? ) 
-ot Nil Ill ll sou 
dido d сер +55 ( +580 ( МЕ: (1+ | 


(42) 
So the problem is brought to complete numerical realisation. 
There are tables of I, (ot) in Gray and Mathew up to cf=5 or so. 
But the divergent formula may be used for much smaller values in 
some cases. 
To find V, the potential, go thus :— 


VRT PV oe pu - Ife. (43) 
Sp 1-а 
= ele Кола (44) 


The net result is that the multiplier 1—a? in the C expansion 
becomes (1 ＋a)2. See how equation (89) is constructed from the 
preceding one. Do similarly with the changed multiplier to find V. 

Details of these processes will be found in the work referred to. 
Also how to include the influence of leakage by having є? instead 
of є—9 as factor. Also more primitive methods, obtaining power 
series directly. But the systematic development is best in advanced 
work. How to turn the terminal solutions into progressive waves 
need not be considered here, 
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The values of m and л are 

| т — 1/80 _Lv-r 
TL  Iwł+r 
They may be positive or negative. One or other of them may be 
zero. When both are zero we have a remarkable reduction to 
simplicity. We require. 


m=2 n ; (45) 


Tr = Lv (sc) 1. (46) 
These give the values of r and s in terms of the cable constants. 
The terminal resistance r equals the initial impedance of the cable, 
and the terminal condensance s is 2L/Rr. That is, the time 
constant of the condenser and resistance on short-circuit equals 
twice the time constant of the cable itself on short-circuit when 
supporting & current of uniform strength, meaning C uniform all 
along the cable, varying with the time as «—Bt/L, 
The terminal potential and current are 


V=$hee-ot(I, 4- 2I, + I.) (o), (46) 
EM e —gt —1. zm e gs сё Tot) 4 
C DTN (I,—I.)(ot) Mu v (47) 


Now, if the cable were direct to earth, 720, 8= 20, we should have 


C= 15 -st] (ot) ; (48) 

and if, further, L=0, this reduces to 
wef. \, 49 
=e 2) e 


Now these formule are all very easily calculated and graphed. 
So the influence of the L of the cable, and also the influence of the 
terminal resistance and condensance in a special case are easily 
obtainable. For example, comparing (48) with (47), the effect of r 
and s is to turn I,(ct) to I (o. / ot, or 


a, (% Gets „% 3/14 Bet? ( . J. 650 
Lee) Tr E es to +( “Tet pet (50) 
The factor $ comes in because = Lv. The current is halved at the 
first moment. But of course the curves are not otherwise similar. 
Introducing the factor є- 9, we may write 


е { 5 7 9 11 
5 == РЕН E rot (1— ... V, 51 
Cay 1 ot( IC 1550 a" (1 s" ( | (51) 


ог 
a е (1.9 1 5 1 21 1 45 1 \ (59 
С ОРДЕН. "E +4 501+ 6 8 8 E s is 
Use the first when сё is small and the second when work by the first 
becomes too long. Or, the tables may be used in the first case. 
E. g., ct=5 makes the first sum very long; so use the second, and 
a short sum makes rC[c—:0832. The value of=2 seems about the 
neutral place; by both formule, rC/e=°108. My general practice 
is to count half the smallest term in the divergent series. 

But let us see if the critical values of 7 and s are practical. Say 
R= 2 X 10, or 2 ohms per kilom., and S=2 x 10-?!, or { microfarad 
per kilom. Then 


r= А/ D x 100 = 1004/ 2 ohms. 


Giving L values from 2 to 100 for example, it is seen that the 
values are practical. Also 


2L 


= 201. JL microfarads. 


It is certainly striking that the 
There is a 


This again gives practical values. 
values of r and s should be just in the proper region. 
Providence in these things. 

It would be possibly of interest to cable electricians if someone 
would work out the curves for various values of L; say, 0, 2}, 5, 
10, 20, etc., to show the effect of L on the sent currents, not 
merely with the critical values of r and в, but with various values. 


The general effect is not difficult to see. 
If leakage is allowed for, Sp becomes К + Зр in (33). Then let 
e=R/2L+ K/2S, o = R/2L - K / 28. (53) 
This makes 
172 
FF (54) 
е id 1 Tw ( ER 
„ e 
which by the a transformation leads to 
Che. 350 (1 — «)(1— а?) (55) 


€ A, T À,a 4- AtA a” 
where 
A,=4s80(r+ Lv), A, =1—ps(r+ Lv) Lo- 7), 
A,=480(r+ Lv) - 1— sc(Lv - r), A,=480(Lv - г). 
Here (55) is the complete solution, on expansion in rising powers 
of a. But it is very complicated in general. An exception, of 


(96) 
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course, is the distortionless case, which should not be done through 
a at all; but direct from the primitive operational solution, making 


(57) 


Nevertheless a great simplification of (55) occurs in the critical 
case. For А„=0 when 71 Lo; and thus A,=0 if rse—1 as well. 
But we cannot make A,=0 with possible values of cable constants. 
In this critical case, | 


С р 1 EDS l-a if =20_1 58 
rx 270 а са TAM с * e) 
= IL Te- To (e- e - Dat . . . (59) 


Although making an infinite series of I,(c!) functions, the coeffi- 
cients are very simply formed. 


STUDIES IN MAGNETIC TESTING.* 


BY G. F. C. SEARLE, M.A. 
(Cavendish Laboratory, Cambridge.) 


(Concluded from page 361.) 


INFLUENCE ON PaRTIAL DEMAGNETISATION ON THE PERMEABILITY 
OF VIRGIN IRON. 

§ 23. As the experiments described in Ў 22 showed that effective 
demagnetisation causes a very considerable increase in the permea- 
bility of virgin iron for small magnetic forces, it seemed of interest 
to trace the effect of a gradual increase in D, the maximum force 
used in the demagnetisation, upon the permeability for some con- 
stant small magnetic force. Mr. T. G. Bedford kindly assisted me 
in these experiments. 

The alternating current for demagnetising was obtained by con- 
necting the magnetising solenoids with a secondary coil wound upon 
an ebonite tube together with a primary coil, which was supplied 
with current from the laboratory mains. The effective value of the 
alternating current flowing through the solenoids was measured by 
a sensitive electrodynamometer. To obtain any definite value of 
D, we first calculated the corresponding deflection of the dynamo- 
meter and then slowly inserted iron rods into the ebonite tube 
until the deflection reached the calculated value, 


© 
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In these experiments we used four fresh strips of Schultz iron, and 
tested them in the magnetic square, the induction being found for 
the standard force of 1:5 gausses. 

The strips were put into the square when no current was flowing. 
The circuit was then completed, and a force of 1:5 was applied. 
After this had been reversed 100 times the ballistic effects of & pair 
of reversals of the force were observed, and from them the value 
of B' for H - 1:5 was found. The connexions were now changed, во 
as to allow the alternating current to flow through the solenoids, 
and an iron rod was slowly inserted into the tube transformer until 
the dynamometer indicated that D, the amplitude of the magnetic 
force, had reached 0:5 gauss. The rod was then slowly drawn out 
of the tube, and the current was further reduced to zero by means 
of the liquid resistance slide (S9). The connexions were next 
re-arranged, and the force of 1:5 was applied and reversed 100 times 
before the observations for B' were made. The iron was again 
demagnetised, this time with 0 0:75, and then B' was found 
for Н — 1:5. This process was repeated, D being increased step by 
step up to 5:8. The resulting B'-D curve is shown in Fig. 7, where 
(for this curve) the abscissa represents D and the ordinate the value 
of B' for H=1°5. 


ы oR te read before the Institution of Electrical Engineers on Dec. 8th. 
Specially abridged for The Electrician by the author. 


DECEMBER 23, 1904. 397 


Observations were then made for the normal permeability curve 
in the manner described in $ 11, the iron being demagnetised with 
О 4:48. The resulting 0-H curve is shown in Fig. 7, where (for 
this curve) the abscissa represents Н and the ordinate pp. 

The B'-D curve shows that the course of the phenomenon maybe 
divided into three stages. In the first stage, from D=0 to 0 1:0, 
the demagnetisation has no effect, the apparent induction B' retain- 
ing the virgin value 775. In the second stage, from D »1:0 to about 
8:2, B' increases with D, the rate of increase becoming smaller as D 
approaches 3:2. In the last stage, from D —8:2 onwards, B' remains 
constant and is equal to 1,240, the value of the normal induction Bo. 
Since p, attains its maximum value when Н —8:25, we see that the 
demagnetisation brings the virgin specimen to the normal state as 
soon as D reaches M., the critical force for which uo is а maximum. 


CONSTANCY OF THE SPECIMENS. 


$ 24. As my experiments extended over several months, I thought 
it would be well to take the opportunity of testing whether the 
normal permeability of the specimens had changed appreciably with 
lapse of time, and two specimens were tested for this purpose. One 
specimen consisted of 16 strips of Tagger Plate," and two per- 
meability tests were made on October 7, 1902, and on August 10, 1908. 

The results of the experiments on the Tagger Plate are given 
in the following table : — 


н. | ue 1902. | ш. 1903. | 
| 
| 
| 
| 


0:4 905 876 
0:8 1,974 1,929 
1-6 4,919 4,243 


It will be seen that the numbers of 1902 and 1908 are practically 
identical. 
THE PREPARATION OF SPECIMENS. 
§25. In the practice of magnetic testing the preparation of speci- 
mens for testing has naturally a very important place. It seemed, 
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therefore, profitable to examine how the normal permeability curve 
is affected by mechanical operations of the kind that naturally occur 
in the preparation of specimens for testing. In these experiments I 
employed two brands of iron—viz., ‘‘ Schultz and“ Sankey,” and 
I examined the effects arising from the process of cutting the iron 
into strips, as well as the effects due to roughly handling the strips 
after they had been cut. It was found that bending the strips had 
the effect of causing & large decrease of permeability. 

To study the effects of cutting the iron, I first cut, by means of 
hand shears, four strips 4cm. wide out of two strips, each 10cm. 
wide. A piece lem. wide was cut off each edge of the 10cm. strip, 
and the remaining 8cm. strip was cut into two equal portions. The 
four strips so obtained were then tested for normal permeability. 
For each value of Н the iron was demagnetised with D=16°4, and 
was then subjected to 50 reversals of Н. The strips were next taken 
out of the square, and one cut was made along each strip to within 
8em. of one end. The strips were then straightened only just 
enough to allow them to be replaced in the square. The strips were 
then re-tested for normal permeability, and the process was repeated 
for each successive cut. The Sankey strips were cut twice, each 
cut being 1icm. from an edge. 

The resulting no- Н curves for the Sankey iron are shown as 
continuous lines in Fig. 8. 
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Each fresh cut lowers the normal permeability. In the case of 
the Sankey iron, when H exceeds 8 gausses, each cut has about the 
same effect. It thus appears that with this iron the disturbance 
arising from the cutting does not extend to a distance of §cm. from 
the cut. 

If we assume that the effects of cutting do not extend to a dis- 
tance of 4em. with the Sankey iron, we can use the curves of Fig. 8 
to enable us to find the true form of the y, — Н curve. We have only 
to add to the value of д, for the highest curve the difference between 
that value and the value of uo for the next lower curve. The cor- 
rected uy, —H curve is shown in Fig. 8 as a broken line. The 
experiment shows that the process of cutting the sheet produces & 
serious change in its permeability. 


WANT OF UNIFORMITY OF SPECIMENS. 


$ 26. I have examined a large number of strips of Tagger 

Plate,” of Schultz, and of Sankey iron for uniformity of magnetic 
uality. 

Е As each strip was cut off a number was stamped upon it, and the 
strip was then placed in one solenoid of the square, the magnetic 
circuit being completed by three other strips of the same brand. 
These last three strips remained unchanged during each set of experi- 
ments. Only one secondary coil was used, and this, of course, 
encircled the strip under test. After effective demagnetisation, a 
suitable magnetic force, H, was reversed several times, and then the 
ballistic effects of a pair of reversals of H were noted. As this pro- 
cess was repeated for each strip it was found that the ballistic effects 
varied considerably and far more than could be accounted for by the 
slight variations existing among the masses of the strips. It is 
evident, moreover, that the association of the three auxiliary strips 
with those under test tends to diminish the variations in the ballistic 
effect for that strip. 
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By this examination it was easy to select, from the strips tested, 
the four of highest permeability and the four of lowest permeability 
for each brand. The four most permeable strips were then placed in 
the magnetic square and were tested for normal permeability, and 
the process was repeated for the four least permeable strips. The 
resulting до — Н curves for the Schultz iron are shown in Fig. 9, where 
the o- Н curve for а set of Schultz strips of intermediate quality is 
also shown. These curves show that very serious differences of 
uci quality may exist among transformer plates of the same 

rand. | 

Each set of curves possesses the feature that the higher the 
maximum value of py the smaller the critical magnetic force M, at 
which the maximum occurs. Indeed, the product of the maximum 
value of р, by the value of M, is nearly constant for any set of 
curves, and thus the critical value of B,, the normal induction cor- 
responding to the maximum of ду, is nearly constant for each set of 
curves, as the table shows. 


Tagger Plate Schultz. Sankey 
Maximum ш i ws | 4,570, 2,870 2,880; 2,290 1,920, 3,335| 2,075 
Critical H(=M,) .. 1:60 | 275 | 2°75 | 3°65 | 440 | 2-00 | 2:50 
Critical B,(=u,Hy).. 7,310 7,890. 7.920 8,360 8,450 6,670 6,690 
APPENDIX. 


Mn. CAMPBELL's EXPERIMENTS. 


Mr. Albert Campbell has kindly furnished mo with some results 
obtained by him at the National Physical Laboratory. The effect of a 
strong magnetic force in reducing the apparent induction subsequently 
found for a small force was noticed by him in May, 1902, while I did not 
begin the work described in the present Paper until July, 1902. My own 
experiments on this point were, however, completed before I knew of Mr. 
Campbell's result. We compared notes in October, 1902, and since then 


he has verified some of my results. Mr. Campbell has also been so good 
as to read the Paper in manuscript and to give me the benefit of his 
criticism. With respect to his own work he writes as follows :— 

“« Whilst testing some ring-stampings of transformer sheet iron at the 
National Physical Laboratory during May, 1902, I noticed that the results 
were much affected by the previous magnetic history of the iron. I found, 
however, that perfectly consistent results could always be obtained by 
thorough demagnetisation, by reversals, starting from a sufficiently high 
value of H. An ordinary commutator, worked by hand, was employed in 
this process. The following instance will show the general nature of the 
effects observed. After the ring had been demagnetised, H — 1:240 gave 
B,—2,500. The ring was then cycled a number of times with H=27°5; 
after 10 cycles at Н = 1:240, B' had the lowered value 1,950. After 100 
cycles at Н = 1:240, B' had fallen to 1,910. The ring was again demag- 
netised, when (after 100 cycles) H—1:240 gave the original value 
By = 2,500. It will be seen that these effects are similar to those described 
by Mr. Searle." 

„In 1902 Mr. Searle told me he had found that virgin iron is magneti- 
cally improved by demagnetisation. I have since tested the point fora 
number of different specimens of iron sheet, which, so far as I know, had 
never been magnetised before. The specimens were in the form of rings 
and were tested by the ballistio method, the hysteresis loop being obtained. 
Tn all cases the demagnetisation increased the permeability for moderate 
values of B and decreased the hysteresis loss for loops in which both 
before and after the demagnetisation B had the fixed limits + 2,500 or 
+ 4,000, In one case, with + 2,500 as the limits of B, demagnetisation 
increased the permeability from 2,030 to 2,130, and decreased the 
hysteresis loss by about 3 per cent." 

Since reading the manuscript of Mr. Searle's paper in September, 
1903, I have made a few experiments upon a ring of steel piano wire in 
its commercial state, the procedure being practically that mentioned by 
Mr. Searle in $ 18. The ring was demagnetised, starting from 40 gausses, 
& value much exceeding 20 gausses, the critical magnetic force found for 
this specimen. The »’—H curve found after the application of a large 
magnetic force of 60 gausses differed from the normal curve in a manner 
similar to that shown in Fig. 3 ($18) which refers to material of widely 
different magnetic quality. The following table shows the results; in it 
шо denotes the normal permeability and A the apparent permeability 
after the application of the force of 60 gausses.“ 


H|2]l4 12 I4 16 | 18 20 | 22 


117 | 152 | 233 457 | 597 | 630 | 625 


— — | — —— —b: | ——— M — — 


81 | 114 192 424 | 596 633 


[The numbering of the sections and figures in this abridged version of 
Mr. Searle’s paper is not the same as the numtering in the full paper.— 
Ep. E.) 
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The following is an abstract of the discussion which took place at 
the Institution of Electrica] Engineers on Thursday, December 8th, 
in connection with the above Paper : — 


Dr. R. T. GLAZEBROOK, F.R.S., thought that the magnetic square 
devised by the author was at once useful and simple. It was a great 
advantage to be able to test the material in rectangular strips instead of 
having to cut it into rings and having to wind each one separately. In 
this instrument the magnetising coils were permanent fixtures and 
nothing was required to be done, except to place the specimen in position. 
Of course, various questions arose as to the leakage at the corners. Mr. 
Searle had shown, however, that within the limits that were desirable in 
practice, the form of apparatus exhibited was satisfactory and sufficient. 
At & very early stage in the Paper the author had spoken of the very grave 
uncertainties that were introduced into the ordinary methods of testing 
by the ballistic method. It would be interesting if in the reply we were 
told what kind of uncertainties were introduced by the neglect of the pre- 
cautions described in the Paper. It was, of course, known in a general 
way that care had to be taken with regard to the previous magneti:3 
history of the iron if accurate results were wanted, The author had 
referred to a Paper by Prof. Callendar and Prof. Ewing, but he did not 
think that there had previously existed such a careful and elaborate 
investigation as that described in the present Paper. 

Mr. ALBERT CAMPBELL said that Mr. Searle had put into his 
appendix practically all he himself could say. He had made a few experi- 
ments in corroboration of the interesting discovery which Mr. Searle had 
made with regard to the behaviour of virgin iron. No one apparently 
had noticed before, that if one took a piece of iron that bad not yet been. 
acted upon by magnetic forces and tested it and then demagnetised it 
thoroughly, a great improvement in the magnetic quality was effected. 
Its normal permeability was much better than the apparent permeability 
before it bad been demagnetised. The other experiments of his showed 
а verification for the harder kinds of irons of what Mr, Searle had shown 
for softer iron—viz., that if demagnétisation took place from a point 
above the critical point, the previous history was wiped out, and, if this 
were not done it was very possible that erroneous results would be obtained 
for the permeability curve. 

Mr. F. HOLDEN asked what would be the effect of the substitution of 
а make-and-break switch for the alternator giving approximately a sine 
wave, His opinion was that it would change the value of the critical 
magnetising force very considerably. 

Mr. W. M. MORDEY thought the Paper was more valuable to physicists 
and instrument makers than to people who used transformer iron in large 
quantities. The flux-densities employed by Mr. Searle seemed to be low, 
and in transformer, dynamo and alternator work very different conditions 
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ndeed were encountered. However, it seemed very clear from the Paper 
that iron with a “ past must be avoided if accuracy was to be obtained. 
His own objection to the ballistic method was that, however useful it 
might be, it required very great care and skill. The Paper showed, indeed, 
that it required even greater sare and skill than had hitherto been sup- 
posed in order to obtain accurate results. Rut he would go further 
and say that the method did not give in most cases what was required 
to know— viz., the total amount of energy that was being dissipated in the 
iron when used in transformers. He had recently read a Paper before the 
British Association, in conjunction with Mr. Hansard (see The Electrician, 
Vol. LIIL, p. 790), pointing out the limitations of the ballistic method 
for engineering purposes relating to transformer work; their opinion 
was that it gave, so far as the energy losses were concerned, often consider- 
ably less than half the true values. In their Paper the authors had advocated 
the use of wattmeter methods rather than galvanometer methods, and 
had given curves which were plotted from results obtained by wattmeter 
tests. He would give one or two figures from the tabulated results, which, 
he thought, showed the importance, at even comparatively low densities, 
of measuring the 1оваез with alternating currents at ordinary frequencies 
and in working conditions. One of the objects of the Paper in question 


and therefore some tests were made with three thicknesses of iron—viz., 
0:0136in., 0 0189in. and 0°0254in. With even such very low densities as 
2,500 lines per square centimetre the losses due to eddy currents were 
from 36 per cent. to 57 per cent. of the total iron losses. With B= 4,000 
the percentage loss due to eddy currents varied from 39 to 60 per cent., 
and at B = 6,000 from 43 to 64 per cent. These results were obtained with 
100 ^o per second. At B=10,000 and 50 ~ per second, the percent- 
age losses due to eddies were from 36 to 56 per cent. He mentioned these 
figures to show that however interesting the ballistic galvanometer 
methods might be for the study of certain physical conditions in iron 
they were quite useless when it was desired to deduce the very serious 
Josses of energy that occurred in transformers or dynamos in working 
conditione. 

The PRESIDENT asked Mr. Searle to send in his reply in writing 
on account of the lateness of the hour. 


ELECTROLYTIC PREPARATION OF TIN PASTE.* 


BY F. GELSTHARP. 


Tin paste is used for the production of metallic or silvered paper, 
having the appearance of tin or lead foil, and it is also used for 
ornamental purposes. Ав I believe members are interested in any 
process in which electro-chemistry advantageously takes the place 
of the older chemical methods, I beg to bring before the Faraday 
Society the following description of a process for manufacturing tin 
paste which was specially designed for a firm of paper makers. The 
oldest method of making tin paste was that carried out by the 
natives of India. They melted block tin at a high temperature, and 
poured it into a wooden box, which was then shaken vigorously ; 
the tin was thus converted into very fine shot and dust. "The finer 
particles which they used for the paste were separated from the 
coarser granules by gravitation by means of water. It was after- 
wards dried and mixed with & weak solution of glue, and in thia 
state it was ready for use. This they used as a paint, the article to 
be ornamented was coated with it, and after being dried it was 
burnished. 

The chemical process for making tin paste as generally carried 
out in this country is as follows. 'The commercial ingot is reduced 
to what is known as feather tin by melting it and then allowing it 
to fall some distance. The tin in this form is dissolved in strong 
hydrochloric acid, with the aid of heat, in copper vessels, and a con- 
centrated solution of stannous chloride thus obtained. The liquid 
is diluted and the tin precipitated in the form of paste by introducing 
metallic zinc. The process is troublesome on account of fumes, and, 
moreover, docs not give the whole of the precipitated tin in the form 
of paste, but partly as bright metallic feathers and crystals, which 
have to be worked over again; whereas in working the electrolytic 
process about to be described there are no fumes, and the paste is 
perfect in every respect. Further, the process is not so costly and 
can be worked continuously, the deposited paste being removed at 
intervals without stopping the current. | 

The oleetrolytic process is similar to the electro-refining of metals. 


Anodes of tin are dissolved in an electrolyte of dilute hydrochloric | 


acid and the tin is deposited in the form of a sponge or paste on 
cathodes of the same metal. The spongy deposit is lighter than the 
electrolyte on account of the hydrogen it contains, and consequently 
floats on the surface of the solution after being detached from the 
face of the cathodes, so that it can be conveniently removed without 
breaking the current. 

An apparatus capable of producing 20 cwt. of tin paste per week 
consists of a generating plant giving 1,500 amperes at 8 to 10 volts. 
There are five vats, which are worked in series and are made of 
slate or pitch-pine wood 106 x 106 x 91:5em. deep (8ft. 6in. x 3ft. біп. 
x 8ft. deep), each containing four anodes and five cathodes coupled 
in parallel. The anode plates are about 256m. (I in.) thick, roughly 


* Paper read before the Faraday Society, December 19, 1904. 


cast from commercial ingots of tin ; the surface exposed to the elec- 
trolyte being 91:5 x 76cm. (8ft. x 2ft. 6in.). The cathode plates are 
of block tin or tinned iron, the active surface being 91:5 x 76cm. 
(8ft. x 2ft. 6in.). The anodes are supported at the two top corners, 
and in each vat are all connected to one conductor. The cathodes 
are supported by and soldered to copper conductors, which are all 
connected to & main conductor. 'These main conductors are of 
circular copper bars 8:2cm. (1]in. in diameter). The electrolyte is 
a dilute solution of hydrochloric acid in 5?Tw., which must be free 
from arsenic. The current density is 270 amperes per square metre 
or 25 amperes per square foot of cathode surface. | 
As the anodes are dissolved away they are removed before they 
crumble and fall to pieces, and what remains of them is melted up 
with fresh ingots and cast, to form new anodes. The electrolyte is 
kept in circulation by means of a small turbine or plunger pump of 
lead or block tin driven by a small motor; the liquid is drawn from 
the bottom of the vats and discharged into the top; this is found 
necessary, as otherwise the electrolyte at the bottom of the vats 


was to find out how these losses were affected by the thickness of the iron, would soon become very rich in tin, and instead of tin paste at the 


lower parts of the cathodes there would be crystal or leaf tin 
deposited. 

When the deposited tin sponge has grown to about an inch in 
thickness it is detached from the cathodes by means of a T-shaped 
scraper, which is pushed down the face of the cathode plates; the 
floating, spongy tin is removed from the surface of the vat by means 
of a perforated scoop to prevent short-circuiting of the current 
through the floating tin; the cathode plates are varnished or painted 
with a non-conducting material from беш. to 75cm. (дїп. or Bin.) 
below the surface line. The tin paste is allowed to drain, and is 
then thoroughly washed with water and dried to make it ready for use. 

This may not seem to be an efficient way of utilising the electric 
current, because the current-efficiency is only about 50 per cent. ; 
but any attempt that I have made to produce tin in the form of 

aste or sponge at a higher efficiency has been futile; it appears to 
be necessary to have hydrogen deposited along with the tin, for 
when no hydrogen is deposited the tin comes down in а crystalline 
or bright leaf-like form. 


— — ͤ —— 
SOME NEW SWITCHES AND FUSES. 


Messrs. Dorman & Smith have issued a new catalogue of switches, 
fuses, fittings and similar apparatus. Among the various devices 
described is a liquid motor starter (Fig. 1) recommended for 


Fig. 1.—Reversine LIQUID Motor STARTER. 


cranes, hoists and similar purposes, where it is required to start, 
control or reverse continuous-current motors more or less con- 
tinuously. The insulation is porcelain throughout, and the liquid 
resistance is metallically short-circuited in the last position of the 
handle. The reversal of current in the motor armature is obtained 
by either one or the other of the two cast-iron plates dipping 
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nto the solution, and the simple arrangement of cranks by which 
these desired movements are obtained is clearly shown in the figure. 
A solution of caustic potash or of washing soda is used as electrolyte, 
Fig. 2 is an iron-cased distributing box for 250-volt supply. It is 
fitted with sliding porcelain switches and damper replacement fuses 
(Fig. 8). The cast-iron case has a hinged lid with indiarubber 
joint. The switches are single-pole, but the fuses can be either of 
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Fic. 2.—InoN-caskD DisTRIBUT.NG Box ror 250.vorT SUPPLY. 


the single or double-pole type. Fig. З is an illustration of the damper 
replacement fuse, referred to above. It is characterised by a very 
quick blow-out action, and is claimed to be absolutely reliable up 
to 250 volts. As shown, there is a solid wall of porcelain between 
the fuse terminals, and since, moreover, the arcing passage is com- 


ASBESTOS PAD 


Fic. 5.— SECTION OF “DAMPER” FUSE. 


pletely blocked for a short length by a soft asbestos damper (a 
patented device of the firm), it is next to impossible for an arc to 
be maintained. "These fuses are made in three sizes, the distance 
between the inside edges of the spring clips being jin., 1}in. and 
2}in. respectively. 


THE BRADFORD BREAKDOWN. 


Further particulars with regard to the cause of the total breakdown on 
the supply network at Bradford last week are given in a report which 
Mr. Alfred S. Blackman, the city electrical engineer, has presented to the 
Electricity committee, We have been unable to obtain a full copy of the 
report, but are indebted to the Yorkshire Observer for the following 
extracts, As mentioned in our last issue, the cables that were the cause 
of the mishap were laid between 84 and 16 years ago, and were burned 
through in many places at old-fashioned cast-iron straight-through joint- 
boxes, fitted with rubber glands, the cables having lead sheaths and 
hygroscopic insulation. The mains have, until the last few months, 
consisted wholly of single-core cables, and there are no fuses upon these. 

Various faults have been discovered and remedied during the present 
week, but the work has been carried on under difficulties which could not 
very well have been foreseen. ‘ The work of restoring these cables has 
been exceedingly difficult owing to the fact that the maps «re incorrect, 
and as the whole of the work is very old, and has undergone several 
alterations, the cables now appear to be arranged in an erratic manner." 
lastances of this state of affairs are quoted, one being in Hustlergate, 
where two pairs of cables cross the road in such a manner as to make it 
difticult to determine which is which. The report continues :— 

This will serve to show the difficulties that have had to be contended 
with and why so many openings have been made in the town. Six holes 
had to be opened in Hustlergate to ascertain what had been done, and 
we, of course, can only now surmise the position of the cables between 


these six points. In other cases, where the cables were shown under 
the pavement upon the plans, they were ultimately found under the road- 
way, and vice versa, and in still other cases, shown upon one side of the 
street, and after holes had been opened to no purpose, afterwards found 
upon the opposite side of the street. This state of affairs also necessitates 
great caution, because cables found in any trial hole cannot be counted 
upon as being those one would assume they are, so that when dead cables 
are being followed up there is always a chance of cutting into a live cable. 
Another difficulty in tracing cables was inadvertently discovered in Kirk- 
gate, where in sinking a trial hole a 9in. stoneware drain pipe was broken 
and found to contain two cables. It is true we were not looking for these 
at the time, but had we been doing so, and had the drain pipe not been 
accidentally broken, the hole would probably have been closed in again, 
under the impression that the cables were not there. These matters are 
mentioned in justification of the electricity department against criticisms 
that have been made in regard to the opening of the streets in so many 
places, and in explanation of the present state of affairs. 

It has in the first place to be remembered that the Bradford network was 
probably the first low-tension network of any size laid down, and the 
portion we have been working upon is one of the oldest parts of it. The 
mains have also undergone several alterations, the supply having been 
first commenced as a two-wire parallel system at 115 volts, and the two 
small lead-covered cables just mentioned would have been the original 
Bank Street parallel network. Subsequently a change was made to the 
three-wire system, which meant that an additional cable had to be intro- 
duced everywhere, and finally the system of supply was changed from 115 
volts and 230 volts to 230 and 460 volts, and each of these changes would 
necessitate alterations, which, while requisite and necessary, and well 
understood at the time, are now very confusing. 

The cause of the trouble in both cases is undoubtedly due to electro- 
lysis, and in the case of the general supply mains a contributory cause 
has been the manner in which the joints have been made. The faults 
occurred at old-fashioned joint-boxes with rubber glands, the свз of which 
in many cases resulted in an imperfect contact, or none at all, between 
the lead sheath and the joint-box. As no special means for preserving 
the metallic continuity of the sheath were adopted, corrosion took 
place at these points, ultimately breaking the cables down, and either 
causing a leak to earth adjacent to the spot or raising the potential 
of the sheath to the potential of the core of the cable. This caused 
arcing at adjacent joints before finding a way to earth, and in this 
manner a fault, once started, may lead to many others, as in the pre- 
sent instance. At the time these cables were laid the importance of 
this matter was not generally recognised. All joints in feeder cables, for 
both lighting and traction purposes, have been sleeved with lead, or the 
electrical continuity of the sheath otherwise pressed, for the last three 
years. Electrolysis is popularly accredited to the fact of the tramways 
being operated with many of the conductors earthed, but it must not be 
understood that the tramways system is the only one capable of causing 
electrolysis, and it is possible to have this trouble upon general supply 
mains, owing to leakages, &c., in places where there are no electrical 
tramways, as occurred in your engineer's experience in Aberdeen before 
the adoption of electrical traction there. The fact of the sheaths not 
being electrically continuous past the joints would be sufficient to account 
for trouble from this cause, even though no electric tramways existed. 

The stray currents from the trams are, however, an additional and 
serious element of danger, but your engineer desires that this should be 
understood in view of the fact that it is quite possible that cables may 
break down from electrolysis after the proposed augmentation of this 
service. Such breakdown may be due either to trouble commenced before 
or after the carrying into effect of the proposals referred to, It is also 
quite possible that trouble may have been caused last week which has 
not yet had time to develop. In view of the present condition of affairs, 
your engineer would advise that his recommendations with regard to the 
augmentation of the tramway distribution system be put into operation 
with all speed, and that the following modifications be made to the single 
core general supply system :— 

The most important section of the mains are the five 1-6sq. in. inter- 
connector cables between the Valley and Bolton-road works, which were 
laid about eight years ago. There are probably about 50 joints upon 
these cables, and when one of them was opened it was found that no 
1 had been made for preserving the electrical continuity of the 
sheath. 

Your engineer would advise that the whole of the joints be partly 
re-made and sleeved—that is, a lead sleeve placed over the joint and 
attached to the lead sheath upon either side by a plumber's wiped joint. 
Those cables at present terminate in the Bolton-road works, where they 
are bolted to the 'bus bars, and feeders run from thence to different parts 
of the town, Your engineer would advise that an underground brick 
chamber be constructed in the private road at the back of the Bolton-road 
works, the inter-connectors carried into it and fused, and that the feedera 
to the town be also taken into itand fused. The internal construction of 
the Bolton-road premises is of a highly inflammable nature, and under 
existing arrangements a fire there might most seriously disorganise the 
town supply. Fuses should also be inserted at the feeding points, and 
also at all points where feeder cables divide into two or more branches. 
The town network should be divided into four districts, and for this 
purpose approximately 50 network fuse and disconnecting boxes will be 
re juired. 

Your engineer estimates the cost of this work at £2,970, and it should 
be pushed to completion as soon as possible. Your engineer also con- 
siders it necessary to use and separately switch each feeder and inter- 
connector at the works, and has made provision for doing this upon the 
switchboard now under course of erection, and upon the completion of 
this board, together with the recommendations of this report, a repeti- 
tion of the catastrophe of last Thursday will be impossible. Cables may, 


THE ELECTRICIAN, DECEMBER 23, 1904. 


and no doubt will, from time to time go wrong, but when the new arrange- 
ments are completed they will automatically disconnect themselves from 
the system with the minimum amount of disturbance and of cost for 
feinstatement. 
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dington, St. Pancras and all the City of Westminster except Strand and 
St. Martin-in-the-Fields districts. The bill also allows agreements with 
authorised undertakers in neighbouring districts, and at the same tims 
authorises such undertakers to take supply. Provisions as to conssnt and 


Your engineer has all along recognised the necessity of what is herein 
proposed, and arranged to carry out the first and most important instal- 
ment of the alterations 12 months ago, when the new switchboard was 
proposed. Designs have been prepared for additional main disconnecting 
boxes, and some of these are now in use, and partially prepared for main 
fuse boxes. Had it not been for the delay caused last summer by the engine 
breakdown in the works, and the demand upon the time of the staff from 
other sources, come of these at any rate would have now been in use. 

The proposals contained herein do not cover the cost of all it is desir- 
able to do to the mains, as the introduction of fuses should be continued 
until the distributing mains are separated into sections corresponding 
approximately to the different feeders, and only inter- connected through 
fuse boxes, and the carrying out of this work may necessitate alterations 
in the disposition of certain cables. Your engineer has, however, not had 
time to go into this matter in detail. The cost of these breakdowns will 
amount to approximately £900, and with reference to the cables in the 
culverts, it is proposed to run these in solid with pitch, and fill up the 
spaces not thus occupied with sand, with a view to preventing as far as 
possible the accumulation of gas. The gas main in Forster-square and 
the liquor pipe in Canal-road are also being diverted. 


BILLS IN PARLIAMENT NEXT SESSION. 


In our issues for Nov. 25 and Dec. 2 we gave brief particulars of 
the Parliamentary bills for next session, taken from the notices. 
Now that the period for depositing the bills themselves has 
expired, we are able to give more complete particulars of the various 
bills of electrical interest, together with their financial proposals, 
&c. We deal this week with the electric supply and power bills 
and the combined electric lighting and traction bills. Next week we 
hope to conclude by giving the traction bills and some miscellaneous 
measures of more or less direct electrical interest. 


Electric Supply and Power Bills. 

Bolton Corporation, in & general powers bill, make further provision with 
regard to their electsicity supply undertaking, such as accepting transfers 
of electric supply undertakings io adjoining districts, &c. 


Metropolitan Electric Supply Со. seek the authorisation of an agreement 


arrived at with the Acton Urban District Council for a supply of electrical 


energy. 


Metropolitan Electric Supply Co. (Various Powers) Bill gives ро ver to 
supply electrical energy for all purposes in St. Pancras, Hampstead, Ham- 
mersmivh, Holborn, Kensington, Paddington and Fulham; in bulk to the 
St. Marylebone Borough Council and to authorised distributors and persona 
requiring a eupply for power in the following districts: Acton, Hanwell, 
Southall-Norwood, Greenford, Uxbridge, Hayes, Chiswick, Brentford, 
Heston and Isleworth, Twickenham, Teddington, Hampton, Hampton 
Wick, Sunbury-on-Thames, Fel.ham, Staines and Uxbridge. Existing 
generating stations will be used. Power is alao taken to divide amorgat 
the shareholders, within twelve months, the revenue from the sale of the 
Marylebone undertaking not exceeding £250,000, the ordinary share 
capital being reduced accordingly. 

Woolwich Borough Council seek power to enter into agreements with 
neighbouring bodies for the supply of electricity in bulk, and also wish 
to make provision with regard to stand-by supply. 

Great Berkhampstead Gas Bill provides for the incorporation of a company 
with powers to apply for electric lighting provisional orders. 

The Charing Cross d Strand Electricity Supply Corpn. eeek powers 
to supply in bulk and tor power purposes in the followiog districts : 
St. Martin-in-the- Fields and Strand districts of the City of Westminster, 
High Holborn and St. Giles districts of the Borough of Holborn, the City 
of London and the liberties thereof, the Metropolitan Boroughs of Islington, 
Stoke Newington, Hackney, Finsbury, Shoreditch, Bethnal Green, Stepney 
and Poplar, the County Borough of West Ham, the Borough of East Ham, 
the Urban Districta of Barking Town, Ilford, Romford, Wanstead, Leyton, 
Walthamstow, Woodford, Buckhurst Hill, Chingford, Edmonton, Totten- 
ham, Hornsey, Wood Green and Southgate, and the parish of Dagenham 
in the Rural District of Romford. A supply їз only to be given to author- 
ised undertakers and to persons requi:ing energy for power purposes. 
The consumption of energy by the latter for lighting purposes is not to 
: exceed 20 per cent. of the amount used for power. The Board of Trade 

is to be appealed to in the event of an authorised distributor unreason- 

ably withholding consent to a supply to a power consumer. The under- 
taking under this bill is not to be purchased under the Electric Lighting 
Acts. Land for additional generating station is scheduled at 85, Com- 
mercial-road, Lambeth. 


Chelsea Electricity Supply Co. propos3 to acquire powers for the extinction 
of their founders' shares and the issue of ordinary shares in lieu thereof. 

County of London Electric Supply Co. apply for powers to supply ele:- 
tricity in the City of London, the Metropolitan Boroughs of Hackney, 
Storeditcb, Southwark, Lambeth and Battersea, and a portion of the 
-Urban District of Tottenham. Supply is to be given only in Lulk to 
authorised distributors and for power purposes, similar provisions as to 
consent, &c., as in the Charing Cross bill applying. 

Central Electric Supply Co. propose to supply in bulk to authorised 
distributors and for power purpeses in Hampstead, St. Marylebone, Pad. 


Board of Trade appeal same as in Charing Cross bill. 

Andover Lighting d: Power Co.’s Bill seeks to incorporate a company for 
the supply of electricity and gas in Andover with an original capital of 
£28,000 and additional capital to the extent of £35,000 with one-third 
borrowing powers. The gas and electrical undertakings are to be kept 
separate. The bill schedules land for an electric generating station. 

City of London Electric Lighting Co. seek to extend their area of supply 
by taking in а large area in the south-eastern portion of the County of 
London on the south side of the River Thames, and a portion of the 
County of Ken“. Supply to be given in bulk to authorised distributors 
and for power purposes. No supply for lighting, except that a power con- 
sumer must not use for lightiog a quantity in excess of that used for 
power purposes. Overhead wires to be used and consents not to be 
unreasonably withheld. In that event an appeal is to be made to the 
l'oard of Trade. Powers аге also taken to lay cables over or under the 
river Thames, at heights or depths determined by the Board of Trade. 
The company ‘may use ita existing power staticn, take transfer of pro- 
visional orders, apply for provisional orders and supply to authorised dis- 
tributora beyond the area scheduled in the bill. Powers cease if no supply 
is given within four years. . | 

Administrative County of London d District Electric Power Co.'s Bill 
proposes to iacorporate a company with the capital of £5,009,090 ia £10 
shares and one-third borrowing powera for the erection of three generating 
stations for the purpose of supplying electrical energy in an area, com- 
prising large portions of the Counties of Middlesex, Surrey, Essex and Kent 
and the whole of the administrative County of London. The subscribers 
to the scheme include the Right Hon. W. H. Armstrong, Right Hon. G. D. 
Taubman-Goldie, Sir James Joicey, Bart., Sir Andrew Noble, Bart., Mr. 
J. H. Armstrong, Mr. Philip Wigham Richardson and Mr. A. F. Jarrow. 
Supply is to be given in bulk to authorised distributors and for power pur- 
poses. The company also take power to supply to othera than authorised 
undertakers and power consumers, and also to supply in bulk to neigh- 
bouring authoriced distributors. The dividend is never to exceed 8 por 
cent., any surplus to be invested to form an irsurance fund. The powers 
under the bill cease after thies years. Interest on capital during construc- 
tion at the rate of 3 per cent. The bill alo provides for the transfer of 
provisional orders to the company and for the exemption of their generat- 
ing stations from the London Building Act“. 


Aylesbury Gas Co, seek powars to apply for electric lighting provisional 
orders. 


South Wales Electrical Роме" Distribution Co ask for the transfer of the 
Carmarthenshire Electric Power Co., authorised in 19035, an agreement 
baving been entered into between the parties by which the South Wales 
Company pay £1.000 in cash and £18,000 iu fully paid-up thares. The 
Carmartheushire Company are then to be dissolved. The South Wales Com- 
pany also ask for the repeal of the section of their Act of 1905 which 
prohibita them giving a supply in Llanelly, and for authorisation to supply 
there. An extension of time for carrying out the powers of the Car- 
marthenshire Act is asked for. It is also proposed to give the company 
the right to take а tranfer of provisional orders without the operation of 
any purchase clause which might be contained therein. The capital powers 
of the Carmarthenshire Company are to be conferred upon the promoters, 


Southend Corporation General Powcrs Bill includes provision for the 
extension of the generating station upon lands to be compulsorily ac. 
quired, the supply of electrical energy outside the borough to authorised 
distributors, and to deal in e'ectrical fittings by contract or otherwise. 
£16,000 is to be borrowed for the acquisition of land for the generating 
station, repayable in 60 years. 

Rathmines and Rathgar Urban District Council ask for powers to par- 
chase the rights of the National Electric Construction Co. ia that district 
under agreement by notice within two years of the passing of tre act. 
Power is also taken to deal in electrical fitting». 


Morley Corporation in an omnibus bill include powers for the compul-o-y 
acquisition of lands for the purposes of extending the generatiog station, 
and to make provision for the laying of electric light mains in private 
streets. 

Shropshire and Worcesterhire Electric Power Co. wish to include the 
Boroughs of Lichfield and Tamworth, the Urban Districts of Brown Hills 
and Cannock, avd the Rural Districts of Cannock, Lichfield, Seisdon, Tam- 
worth, and Walsall, within their area of supply, and to change the name of 
the company to the Shropshire, Worcestershire and Staffordshire Electric 
Power Co. It is also proposed to pay interest out of capital during con- 
struction at the rate of 3 per cent. per annum. Transfers of undertakings 
of local authorities are proposed, but avy purchase clause contained therein 
is to be inoperative. Certain amendments of the company's Act of 1905 
are alao proposed. 

East London and Lower Thames Power Bill seeks the incorporation of 
а company with this name. The subscribers and first directors are ©. 
Herring, J. B. Braithwaite, F. W. Reynolds and P. D. Tuckett. The 
capital is £2,000,000 in £10 shares, and land for the generating station is 
scheduled in the Counties of London and Еєвех. The area of supply 
includes the Metropolitan Boroughs of Hackney, Bethnal Green, Stepney, 
Poplar, Deptford, Woolwich, Greenwich and Bermondsey, the Urban 
Districts of Ilford, Woodford, Wanstead, Leyton, East Ham, Barking, 
Romford, Grays Thurrock. The Rural District of Romford, parts of 
the County Borough of Weet Ham, and parts of the Rural District 
of Oraet. It is proposed to use overhead wires aud, if consent is unreason- 
ably withheld, the Board of Trade is to be called upon to arbitrate. 
Power is to be supplied only to authorised distributors and persons 
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of the electric supply works in Rawmarsh and Swinton, the provisional 
orders for which the company have acquired. 

Oldham d Saddleworth District Tramways Co. ask for powers to con- 
struct a tramroad in the urban district of Springhead to join up with the 
tramways authorised by the Saddleworth and Springhead Tramway Act 
of 1902. This line is to be completed within three years, but the company 
is not to be bound to fence the tramroad. An extension of time for the 
remaining powers of the Saddleworth and Springhead Act of 1902 are also 
asked for, deferring the commencement of the Saddleworth and Spring- 
head Electric Light Orders of 1902, which the company took over with the 
other powers of the Saddleworth & Springhead Co. Additional capital is 
to be raised to the amount of £15,000, and 3 per cent. interest out of 
capital during construction is to be paid. 

Heckmondwike Urban District Council have deposited an Improvem:nt 
Bill, Part III. of which deals with refuse destruction and electricity supply. 
It confirms an agreement with the British Electric Traction Co. made on 
December 1, 1902, and gives the Council power to supply electricity ia 
parts of the urban district of Liversedge and the Borough of Batley, and 
also to supply electricity outside its district to authorised distributors, 
Power is also taken to supply electricity for traction purposes and to pur- 
chase electricity ia bulk. Fittings are also to be dealt with and powers 
are taken to manufacture and sell slabs of artificial stone bricks from the 
clinkers of the dust destructor. It is proposed to borrow £15,000 for the 
purpose of the electricity undertaking and £7,500 for the electrical fittings, 


both repayable in 3) years. 


requiring a supply for power purposes, with the usual limitations. It 
is also proposed to supply energy outside the area scheduled, but only 
to authorised distributors. Applications may be made for provisional 
orders. A substantial commencement must be made with the works 
within two years, and works must be in operation before four yeara, 
otherwise the powers under the bill will cease. 3 per cent. interest out 
of capital will be paid during construction. 

North Metropolitan Electric Power Supply Co. ask for an extension of 
their limits of supply so as to include Isliogton, Stoke Newington and 
Hackney. Power is also asked to make agreements with the County of 
London Electric Supply Co. as to a mutual supply of electricity, and to 
supply electricity to the trustees of Alexandra Palace Trust. The con- 
ditions of the company’s ‘original act are to apply to the increased areas. 
Further borrowing powers are also sought, and it is proposed to take 
transfers of other undertakings. 


Combined Lighting and Traction Bills. 


Aberdare Urban District Council propose, inter alia, to construct new 
tramways, but not to carry goods, animals, &c. Power is taken to lease the 
tramways for which borrowing powers to the amount of £66,800 are 
asked. The bill also proposes the erection of an electric generating station 
and refuse destructor, and the supply of electricity outside the borough t» 
authorised distributors. £14,500 is the amount to be borrowed for this 
latter purpose, both thisand the tramway loan being repayable іа 50 yeara. 
The Council also desire to deal in electric fittings. 

Croydon Corporation seek powers to construct additional tramways, to 
run omnibuies for a distance of 1 mile beyond the borough boundary, and 
to supply electricity in bulk to neighbouring authorities who are authorised 
distributors. The bill also takes powera to promote and hold electrical 


CORRESPONDENCE, 


mg iiis 5 „ in five years. Borrowing powers: — 
or tramway purposes £152,142 for 30 years; omnibuses £12,000 for sever 
years. These sums may be augmented at the discretion of the Board of LONDON BOROUGH 1 8 AND THE L. C. C. 


Trade. 

Bury Corporation (Various Powers) Bill seeks the repeal of the Rams - 
bottom Urban Distriet Council Tramways Order 1903, the partial repeal of 
the Radcliffe Tramways Improvement Act 1904, and to give the Bury 
Corporation power to make theze and additional tramways. Powers to 
borrow £144,000 for new linea are sought repayable in 40 years; £50,000 
for the electrical equipment of existing lines repayable in 30 years, and 
£50,000 for the purchase of the Bury portion of the Rochdale, Bury & 
Oldham Tramways repayable in 40 years. Power is also taken to supply 
electricity in bulk to outside bodies authorised to distribute. 

Colne Corporation seek powers, inter alia, to deal in electrical fittings, 
to alter the date for filling up the aczounts, to supply electricity in bulk 
to neighbouring authorities who are authorised undertakers, and also to 
supply electricity for traction purposes within the Corporation boundary 
or in adjoining districts, 

Accrington Corporation, propose the construction of new tramways 
and the reconstruction of existing lines, the running of omnibuses, 
to enter into agreements with neighbouring authorities as to running 
powers, &c. The lines are to be completed within five years. Power is 
also taken to lease tramways. Part VI. of the bill authorises the Corpo- 
ration to supply electricity in bulk outside the borough, for tramway pur- 
poses, to deal in electrical fittings, and also to take transfers of other 
electrical undertakings. The borrowing powers are as follows :—Tram- 
ways £86,060, repayable in 40 years ; electrical equipment of reconstructed 
lines £35,555, repayable in 20 years; and £5,000 for fittings, &c., repay- 
able in 15 years, 

_ Wigan Corporation Bill revives powers for tramways and their comple- 
tion within five years. The bill also empowers the Corporation to supply 
electrical energy to tramways outside the borougb, to accept leases of 
tramways outside the borough and to enter into working agreements. A 
portion of the South Lancashire Electric Tramways Co.'s undertaking 
authorised by the South Lancashire Act of 1900 is to be purchased. Рго- 
vision is also made for taking the transfer of provisional orders and for 
the supply of electricity to outside authorities in bulk. It is proposed 
to borrow £31,000, repayable in 30 years, for the construction of new 
tramways and a sufficient sum for the purchase of the portion of the South 
Lancashire Company’s lines. 

Wellingborough District Tramroads and Electricity Supply ВШ 
empowers the British Electric Trastion Oo. to construcb new tramroads or 
tramways and to erect generating stations and to supply electricity in the 
poor law unions of Wellingborough and Kettering, and to supply in bulk and 
for power purposes in the whole of the counties of Northampton, Bedford 
and Huntingdon. Works to be completed within three years. An exten- 
tion of time is asked for for the construction of tramways under 1900 Act, 
and it is also proposed to abandon certain portions of the lines sanctioned 
by that Act. Power is further taken to deal in electrical fittings, and to 
take transfers of provisional orders. | 

West Cumberland Electric Tramways Bill seeks an extension of time for 
two years for tramways authorised in 1901, extension of time for the com- 
pulsory acquisition of land and an extension of time within which oompul- 
sory works for the supply of electricity are to be laid down as determined 
by the Company’s Act of 1903. | 

Ealing Corporation, inter alia, wish to attach brackets to buildings for 
overhead mains for lighting purposes, to supply electrical energy for 
traction purposes, and to supply electrical energy beyond ite boundaries to 
authorised distributors. Power is also taken to supply electrical fittings 
through a contractor, but not otherwise. A postponement of two years of 
the date of the commencement of repayment of loans is asked for and 
provision made with regard to persons already having an independent supply. 

Mexborough & Swinton Tramways Co. АБ for an extension of time for 
the compulsory purchase of land and for the construction of tramways as 
authorised in 1902. Also an extension of time for the construction of the 
authorised tramways in Rawmarsh, The bill also defers the commenoement, ^ 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: With reference to the opposition of the London 
Borough Councils to the trolley system of electric traction, 
may I be allowed to point out a matter which your leading 
article of 9th inst. appears to overlook. 

As you say, “The conduit line will cost twice as much as 
the overhead line . . . so it simply means that the former 
system will necessitate higher fares," and such no doubt is the 
case. But ifthe trolley system is adopted throughout a certain 
borough, and lower fares are thereby rendered possible, who is 
to receive the benefit of the lower fares? What evidence is 
there that the L.C.C. will not use the surplus revenue obtained 
from trolley lines in one borough to reduce fares on conduit 
lines in others? This is where the difficulty comes in. 

Self-interest and rivalry are very common failings—if, 
indeed, they can be termed failings when business matters are 
involved—and it is but natural that a Borough Council should 
object to the trolley system while other boroughs have been 
and are being indulged with the conduit until they are ensured 
some counterbalancing advantage. If the London County 
Council, in inviting the consent to the trolley system, were to 
agree to one-half the saving over the cost of the conduit being 
allowed as a rebate against the Borough's contribution to the 
necessary street improvements ; or if, alternatively, the L.C.C. 
guaranteed that the fares charged upon the trolley lines should 
at all times be lower than those upon conduit lines to the 
full extent justified by the lower capital expenditure, then I 
think there can be little doubt but that the opposition of the 
Borough Councils to the trolley system would largely vanish. 
And surely this is not an unreasonable attitude for Borough 
Councils to take.—Yours, &c., Ержр. V. CLARK. 

Pontypridd, Dec. 16, 1904. 


BENEVOLENT FUND FOR THE ELECTRICAL 
. INDUSTRY. B 
TO THE.EDITOR OF THE ELECTRICIAN. 

Sin: Whilst fully sympathising with the efforts of. Mr. 
Justus Eck and his friends to promote a benevolent fund for 
the benefit of necessitous members of the electrical industry, 
may I be permitted to point out that there is already in 
existence a Benevolent Fund in connection with the Institution 
of Electrical Engineers for the purpose of assisting members, 
or the families of members, in temporary or permanent need. 
Efforts are now being made to improve the position of this 
fund, and I shall be pleased to forward the rules to any 
member who muy desire to have a copy.— Yours, &c., 

G. C. LLovp, 
Hon. Secretary to the Benevolent Fund of the I. E. E. 

92, Victoria-street, London, S. W., Dec. 21. 
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LEGAL INTELLIGENCE. 


ee, 


Yorkshire (Woollen Distiict) Electric Tramways (Ltd.) v. Bllis. 


This case came before the Lord Chief Justice and Justices Kennedy 
and Ridley on Tuesday on an appeal from a conviction under the Town 
Police Clauses Act, 1847, by the Dewsbury Justices. Appellants, who 
were working under an order under the Light Railways Act, 1896, were 
summoned by the town clerk of Dawabury (Mr. Н. Ellis) for allowing one 
of their cars to ply for hire in the borough without a licance. Respondent 
contended that under the act the vehicle must be regarded as a hackney 
cirriage. Themagistrates upheld this contention, hence the present appeal. 

Mr. DANCKWERTS, K.C., said the decision that a carriage running 
upon a light railway was a hackney carriage carried with it this absurdity, 
that a light railway must get a licence from every local authority through 
which the line ran, and there might b» а great number of them. Con- 
sequently, although t':e railway company was bound to run such a number 
of cars as was necessary to meet public requirements, each one of the 
local authorities would have the discretion of saying how many of these 
carriages there must be. 

Mr. MACMORRAN, K.C., on technical grounds arising out of several 
act3 of Parliament connected with tramways and other vehicles, supported 
the conviction. 

The LORD CHIEF JUSTICE said the point involved did the greatest 
credit to the ingenu.ty of the people who raised it. The Court, however, 
could not come t» the conclusion that that which was in substance a rail- 
way was to ba subject to the provisions of the Town Police Clauses Act 
in regard to the licensing of hackney carriages. The absurdity of the 
thing was too great. The appeal, therefore, must succaed. 

The other judges concurring, the app2al was allowed with costs and 
the conviction quashed. 


Horasey Tramwaya. 


At the Guildhall, Westminster, on Monday, Sir Colin Moncrieff sat as 
arbitrator upon the claim of Hornsey Borough Council against Middlesex 
County Council for the recovery of £2,000. 

It appeared that in connection with the construction of the Middlesex 
electric tramway system the County Council required the Borough 
Conncil to carry out certain alterations to a number of sewer manholes. 
The plan proposed by the former was regarded by the latter Council as 
dangerous, and accordingly the Borough Council carried out the work 
themselves and sought repayment of the cost from the County Council. 

The arbitrator reserved his award. 


Brimlees v. Mersey Railway Co. 


On Wednesday Mr. Justice Lawrence delivered a considered judgment 
in this action (reported in our issue of Aug. 12) for a declaration that an 
agreement (dated May 4, 1831) with defendants employing him as chief 
engineer with Sir Douglas Fox was still existing, and to recover damages, 
roughly est:mated at £10,000, for the refusal of the company to engage 
him in connection with a contract for about £250,000 given to the British 
Westinghouse Co. for the electrification of the line. 

His LORDSHIP said the point was whether the agreement was con- 
fined to the then existing state of things, and did it cease to have effect 
when it was decided to employ electric power. In his opinion, neither 
party having contemplated any change from the original system of 
working, this contract was not binding upon the company, but came to 
an end when electricity was adopted. He therefore gave judgment for 
defendants with costs. 


Tramways Purchase. 


Mr. Justice Bray delivered reserved judgment on Wednesday in the 
special case arising out of the purchase by London Coun'y Council of 
tue London, Deptford & Greenwich Tramways Co. Before the arbi. 
trator appointed to ascertain the purchase price the company contended 
that the present value of the tramways was enhanced by reason of their 
being freed from liability to contribute to the widening of some streets in 
which the tramways were laid. The arbitrator found that the conten- 
tion of the company was unfounded, and fixed the purchase price at 
£91,363. 7s. 6d , but assessed the additional compensation, if ће. com- 
pany's contention were valid, at £22,773. 63. 8d. 

His Lordship now held that the company's contention was unsound, 
and that they were only entitled to receive £91,363. 78. Gd. 


— — 


" Workmen’s Compensation. 
On Monday, Mr. Justice Phillimore had before him a special case arising 

cut of the arbitration between the Tees-side Bridge Co. and the Life & 
Eealth &c., Association. 

In 1903 the Tees-side Co., whose works are at Middlesbrough and 
Leeds, took out а policy with respondents to iasure themselves against 
injury or death claims by their workmen under the Workmen's Com- 
pensation Act. Certain c'aims were made, but the association refu:ed to 
pay, on the ground that there had been misrepresentation in the proposal 
form. The question was whether there had been misrepresentation, and 
whether or not, under the circumstances, the appellants were not entitled 
to recover their premium. The association did not, however, dispute the 
latter point. At the solicitation of an agent of the association negotia- 
tions were entered into for workmen’s insurance by the secretary 
ofthe Bridge Co. (Mr. Lewis) and the agent filled in the answer 
had form from Middlesbrough statistics as to compensation which 


been paid by the company to their employés at the same time 
stating that he knew nothing as to what had been paid in Leeds. 
On finding that the percentage of accidents was higher among the com- 
pany’s men there than at Middlesbrough, the association, on a claim 
being made upon them, disputed the validity of the policy which was 
subseguently entered into. It was admitted by respondents that the 
misrepresentation on which they relied arose through a mistake, but 
their contention wasthat the premium accepted and paid in consequence was 
an inadequate one and that the policy ought to be made void accordingly. 

Mr. Justice PHILLIMORE held that though the mistake on the part of 
Mr. Lewis had been quite unintentional as to the number of accidents in 
Leeds, which he apparently took to be quite small, and hardly worth 
mentioning to the asscciation's agent, yet that could not stop the insurance 
company from setting out the incorrectness of the answer. Therefore 
the arbitrator was right in finding that the employers could recover 
nothing. The parties were agreed that the employers were entitled to 
recover their premium. Therefore the award would stand. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— 


APPOINTMENTS VACANT AND FILLED. 


A Telegraph Inspector is required for service in the Postal Tele- 
graph Department of Southern Nigeria. Salary £300 per annum, 
with free single quarters or camp equipment, and free first class 
passage out and home on satisfactory termination of engagement. 
Further particulars in an advertisement. Applications to the Crown 
Agents for the Colonies, Whitehall-gardens, London, S.W., up to 
Dec. 81. | 


Hanley Corporation require an electrical engineer to take entire 
charge and management of their electricity undertaking. Salary 
£300, rising, by annual increments of £10, to £850 per annum. 
Applications to the town clerk (Mr. Arthur Challinor) by Jan. 10. 
See advertisement. 


The Rhodes Electrical Mfg. Co., 70.71, Bishopsgate-street 
Within, London, E.C., require a capable commercial engineer to 
start a branch office in Manchester. See also advertisement. 

A lecturer in electrical engineering is required at Queen’s College, 
Galway, early in January, 1905. Salary £125, with class fees. 
Applications to the registrar, Mr. Edward Townsend, M.A., by 
8lst inst. See advertisement. | 


An assistant engineer is wanted for Mexico City. Salary £200 
per annum, on three years’ agreement. Applications to Mr. E. 
Bartlett, 15, Bishopsgate-street Within, London. E.C. See adver- 
tisement. 


An electrician. accustomed to Eisemann ignition, wiring of 
patrol cars, &c., is required. See advertisement. 
An engine driver is wanted for Dover electricity works. Applica- 


tions to the borough electrical engineer (Mr. L. W. Woodman), 
Park street, Dover. See advertisement. 


A general manager is required for Newcastle-upon-Tyne Corpora 
tion’s electric tramways. Salary £700, with increases of £50 per 
annum to £800. Applications by Jan. 7. | 


The Council of Victoria University, Manchester, propose to appoint 
a professor of engineering. Total income not less than £1,000 per 
annum during the first three years. Applications by Feb. 15. 

A lecturer and demonstratorin engineering is required at Woolwich 


Polytechnic. Commencing salary £150. Applications to Principal 
by 81st inst. 


A chief assistant is required in the mechanical enginecring depart- 
ment of Northampton Institute, St. John Street-road, London, E.C. 
Applications to principal by Jan. 8. 


The East Indian Railway Co. require a signal inspector, not over 
35 years of age, and with sufficient knowledge of electric fittings to 
put in and maintain electric slots, &c. Salary К.850 to R.460 per 
month. Applications by 81st inst. to the secretary (Mr. C. W. 
Young), 28-80, Nicholas-lane, London, E.C. 


Nr. A. Zoller, of Croydon, has been appointed shift engineer at 
Fulham. | 

Мг. Н. Н. Heayberd (late with R. W. Blackwell & Co.) has been 
appointed outside equipment assistant by Hull Corporation tramways 
department. | 

Mr. T. Lewis, permanent way inspector nt Leicester, has been 
appointed permanent way inspector at Belfast. 

Mr. L. D. Coulesant, B. Se., senior lecturer in engineering at the 
South-Western Polytechnic, London, has. been appointed lecturer 


in mechanical and civil engineering at the Municipal Technical 
College, Sunderland. 


Fuerza Motriz de Cordoba has 
been supplying electrie current since November, 1897, to а popula- 
tion of about 75,000, At Noveniber, 1901, there was an equivalent 


Argentina.—The Cia de Luz y 
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of 86,000 8 с.р. lamps connected, including 780 н.р. for motors. 
The number of consumers has reached 2,000. The price charged 
per kilowatt-hour is 20 cents (gold) for lighting and 5 cents (gold) 
for power. 

Australia.—The Redfern (N. S. W.) Corporation electricity under- 
taking, which has been established since 1892, has a total plant 
capacity equivalent to 8,000 8 c.p. lamps. There are 10,118 lamps 
connected. The charge for current is 54d. per unit for lighting 
with 55 per cent. off the lighting charge for power. | 

Penrith (N.S.W.) Municipality started their system of supply in 
1890, and have now a total connection of 1,100 8 c.p. lamps. The 
charge forlighting is 25s. per annum per 16 c.p. lamp by contract. 
There is, so far, no motor load on the Penrith mains. 


Australasia.—At the annual dinner of the Engineering Associa- 
tion of New South Wales at Sydney last month, Prof. W. H. 
Warren urged the advisability of supporting local industries if 
possible, and Mr. W. H. German said he thought this might most 
easily be effected by combination. He considered the Engineering 
and Electrical Associations should join together. Mr. T. H. Hough- 
ton urged federation, and Prof. Warren preferred amalgamation. 

The Borough Council of The Glebe, а suburb of Sydney, are promoting 
a bill to sanction the borrowing of money for lighting the borough 
electrically. | то 

Fremantle (W.A.) Electric Tramways Board have been invited by the 
Harbour Trust to quote terms for the supply of current for lighting the 
wharves and operating cranes, but the board have intimated that they 
are not at present in a position to give a quotatior. 

The contractors for the equipment of the tramways and power station 
at Fremantle (W.A) have placed a trial order for cars with a local firm. 

The Victorian Premier (the Hon. T. Bent) will support a proposal for 
an electric tramway from Purt Melbourne to Brighton to connect up with 
the proposed electric street railway between Port Melbourne and St. Kilda, 
for which a bill is being promoted, as announced in our issue of Dec. 9. 
Mr. Bent, at a recent public meeting, urged the Prahran and Malvern 
(Victoria) Councils to formulate a scheme for an electric tramway between 

their districts to connect up with the railways. 

At the recent meeting of the East Greta Coal Mining Co. at Newcastle 
(N.8.W.) the general manager (Mr. A. Thomas) said their electric coal 
cutters were doing good service in the hardest and most difficult seams 
in the mine. They were the most suitable type for working in places 
with a bad reef, and the cost was about the same as for coal won from the 
most favourable places by hand. The use of such machines, the extended 
‘use of which was under consideration, also seemed (he said) to be the 
solution of the labour problem. CN 

The electricity supply works of the Hawera Electric Lighting Co. at 
Hawera, New Zealand. were recently inaugurated. Messrs. Steuart & 
Fenn, of Dunedin, were contractors for the supply and equipment of the 
station and laying distribution system. Power is obtained from the 
Waingorgora River. Two turbines develop 230 н.р. at a speed of 600 revs. 
per min., and each drives a 65kw. three-phase gene . Current is gene- 
rated at 5,500 volts. The company supply current to he towns of Hawera, 
Manaia, Normanby and Okaiawa, and have contracts for lighting the 
streets of the three first-mentioned places. Further power can be obtained, 
and the works have been built in such a way as to permit the increase of 
the plant up to 700 н.р. | 

A “ Financial Times correspondent says a proposal is on foot to solve 
the problem of the disposal of the accumulated “tailings” on the 
Kalgoorlie gold field by erecting a plant for the treatment of 5,000 tons of 
residues per day on the outskirts of the field, and conveying the residues 
to it by means of electric tramways to be constructed for the purpose. 

The Corporation of Launceston, Tasmania, have now а lamp connection 
to its electricity undertaking of the equivalent of 42,300 8 c.p. lamps. 
The plant capacity is 40,000 lamps. There are now 2,440 consumers 
connected for a population of 23,000. Supply is now wholly on the 
alternate-current system. 

Ayr.— The accounts of the Corporation tramways department 
for the year ended May 15 last show total capital expenditure 
£77,259. 10s. 11d., or an increase of £3,578. 18s. 8d. during the year. 

Traffic revenue was £13,957 and other receipts made the total 
£14,221. 18s. 9d. The total working expenses were £7,621. 14s. 8d., 
leaving £6,600. 4s. 1d. gross profit. The addition of £106, 3s. 9d. interest 
made the disposable balance £6,705. 17s. 10d., of which interest on 
capital required £2,297. 103. 3J., £623. 198. 3d. was devoted to repayment 
of loans and £267. 1s. 114. to sinking fund. £1,367. 2s. 5d. was placed 
to reserve and £2,151. 4s. to depreciation and renewals. 353,945 car- 
miles were run and 3,316,380 passengers carried. Theaverage consump- 
tion of energy was 0:91 unit per car-mile and the average receipts were 
9:44d. per car-mile. There are 17 passenger cars in use, of which 10 are 


fitted with tyred wheels, though the latter have not the life that was. 
expected, running only from 20,000 to 30,000 miles although not touched 


by the brake shoes. In December, 1903, an increase in speed of two 
miles an hour on nearly every section of the system was authorised, the 
maximum now being 12 miles. 


Bermondsey (London).—The electrical engineer (Mr. W. H. 
Vincent) has reported to the committee that 

At 4:30 a.m. on 3rd inst, a short-circuit occurred on a distributing 
main in Bermondsey-street, by Messrs. Christy’s, followed by an explosion 
in the brick chamber, opposite the Prince William Henry public-house. 
The force of the explosion raised the cover from the chamber and caused a 
slight upheaval of the roadway, the next chamber (in the dire-tion of the 
parish church) was also badly cracked and a piece forced off the cover of 
а fire hydrant close by, and a large number of windows were broken. On 


finding that steam pressure could not be maintained to supply the power 
necessitated by the short-circuit before it cleared itself, the switchboard 
attendant on night duty at the station promptly disconnected the feeders 
sapplying the Bermondsey area (the Rotherhithe supply being still main- 
tained), and in the meantime sent for the second assistant who arrived 
at 4:55. More power was shortly after available, and the fault cleared by 
7 a.m. and the supply reinstated. On examination of the faulty section 
of the cable it was found to have completely fused between the chamber 
in which the explosion occurred and the service box to Messrs. Christy’s. 
This box was found to be resting on a cast-iron water service to a fire 
hydrant, both being pitted by electrolytic action, causing a small hole in 
the pipe from which water issued. Mr. Vincent is of opinion that the 
short-circuiting occurred through the pitting having extended to the lead 
covering of the cable, causing the insulation to break down, this being 
accelerated by the water from the damaged pipe finding access to the 
cable. He is also of opinion that the explosion occurred through an 
accumulation in the chamber of gas given off by the melting of the pitch 
used for the solid filling in of the cables, which would become ignited by 
the fusion. 

The Electricity committee intimated that they would bring up a report 
at the next meeting. 


Birmingham.—The Traction Corpn. (Ltd.) have made an offer to 
the Council to equip 4 or 5 miles of tramway track on the Kings- 
land surface-contact system at a price to be agreed, and if it fails to 
pass the agreed tests and fulfil fhe agreed conditions, the company 
will substitute the overhead system without further charge. 


Blackburn.—At a recent inquiry into the application of the Cor- 
ЕЕ for sanction to borrow about £9,000 for the erection of new 
aths, the inspector (Col. Coke) asked the cost of the electric lights 
for baths. and was told 1s. each. He explained that, in accordance 
with special instructions from his board, the amount of the loan 
would have to be decreased by £15, the cost of 300 lights, because 
they could not possibly last as long as the building. 


Ohesterfield.—The municipal electric tramways were officially 
inspected by Major Pringle and Mr. A. P. Trotter on Tuesday, and 
the lines were afterwards opened for traffic. 

Dublin.—An adjourned meeting of the Corporation was held on 
Friday to consider various reports on electric lighting, including one 
on the offer of Mr. Robert Hammond to take over the electric light- 
ing undertaking on terms already published in T'he Electrician. 

The report referring to the offer stated that, If it would pay Mr. 
Hammond or his syndicate to work the undertaking, surely it will pay 
the Corporation of Dublin." Loans to the extent of £392,747 had already 
been sanctioned by the Local Government Board for electric lighting, and 
two further loans, amounting to £49,000, had been inquired into, to which 
was to be added the amount of consulting engineer’s estimate to meet 
further expenditure to Dec. 31, 1906, £60,000; total £501,000. 

The chairman of the Electric Lighting committee (Mr. J. Irwin) made 
а statement, and, after discussion, it was decided that the electric lighting 
scheme and its working be kept in the hands and under the control of 
the Corporation. i | 

Ald. Bergin's motion—'' That the committee undertake no further or 
additional constructional works until the consulting engineer has reported 
that the works covered by his agreement with the Corporation of Sept. 2, 
1899, have been finally completed " was adopted, with an addendum that 
the passing of same should not in any way interfere with the present 
scheme or any additions to consumera or extensions or mains, &c. 

The letter of the city electrical engineer (Mr. M. Ruddle) was also dealt 
with, and the committee decided that the adoption of the first resolution, 
which retained the control and management of the undertaking in the 
hands of the Corporation, covered Mr. Ruddle'a report. 


Dundee.—In consequence of representations made to them by 
the National Telephone Co.'s officials regarding the difficulty of 
modernising the Dundeetelephone service if the committee’s proposed 
restriction of the company's facilities for laying underground lines 
were adhered to, the committee have decided to reconsider the position. 


Baling.— The increase in revenue of the electricity department 
for the half-year ended Sept. 30 is £939. There are 2,253 con- 
sumers, representing an equivalent of 84,459 8 c.p. lamps connected. 
A scheme for the construction of a light railway from Ealing to 
Brentford will come before the next sitting of the Highways com- 
mittee. Councillor Farr has also given notice of a motion in favour 
of the Council applying for powers to construct a light railway from 
the north and along Ealing road. | = 


Edmonton.— On Friday the Council again considered the offers 
recently made by four companies for the supply of electricity in 
this district. It was considered that the terms offered by the North: 
Metropolitan Electrical Power Distribution Co. were the most 
favourable. It is therefore probable that, provided details can be 
settled, a definite agreement will be entered into between the 
Council and that company for a supply of electricity in bulk. 

Electiic Traction Notice.—Liverpool Corporation give notice 
of intention to ask leave to insert in their bill in Parliament pro- 
vision for the construction of an additional tramway along Hill- 
street, Upper Hill.street, Selborne street, Beaumont-street, Earle- 
road, Lawrence-roadand Wellington-road, terminatingin Picton-road. 

Брвот. — From Jan. 1 the charge for electric current for private 
incandescent lighting is to be reduced from 64d. to 54d., and for are 
lamps for outside lighting to 4d. per unit. 
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Floating Exhibition.—It is announced that on Nov. 15 the ss. 
** Ohio " sailed from Seattle to the Orient as a floating exhibition of 
the goods which the United States has to offer to Far Eastern 
buyers. The Ohio” carries no passengers but the exhibitors, 
whose exhibits are each given deck space of from 100 to 500 sq. ft. 
The trip is to Yokohama, Kobe, Hong Kong, Shanghai, Mauritius, 
Manila, Ceylon, Singapore, Cape Town, Delagoa Bay, Melbourne, 
Adelaide and Sydney ; returning via Honolulu, across to the Chilian 
coast, Santiago, Valparaiso and Callao. The programme is, all 
things permitting, to have the exhibition on view in the harbours of 
these ports of call for from two to 10 days, according ав circum- 
stances necessitate. The Ohio is expected to return to the States 
in about eight months. | 


German Telegraphs.— The Kölnische Zeitung" (Berlin) last 
week gave its readers the benefit of a re-hash of recent statements 
regarding telegraphic grrangements between Germany and the 
German colonies in Africa, which (according to the Zeitung) 
© will make Germany independent of the British cable companies.” 
First, it is stated, Germany intends to construct a telegraph line 
along the route of the Bagdad Railway from the Bosphorus to the 
terminus on the Persian Gulf. But, so far as we have been able to 
ascertain, no concession for this line of telegraph has been, or is 
likely to be, granted by Turkey. Our German contemporary pro- 
ceeds to state that subsequently the cable will be laid from the 
Persian Gulf to German Fast Africa. It is, perhaps, too much to 
say that this cable is an impossible one, but we can go so far as to 
give the opinion that it is a most unlikely one. The Zeitung pro- 
ceeds to inform us that France will then probably seize the oppor- 
tunity of liberating herself from the British cable monopoly by con- 
structing a cable from German East Africa to Madagascar." ! As 
France has already a cable from Portuguese East Africa the pro- 
bability of this new line is, on the face of it, somewhat remote. We 
are then told that а Belgium ‘cable’ already connects Libreville 
with the Congo Free State" This is, of course, wholly inaccurate, 
as the line is a French land.line. As the Standard " (London) 
considers the particulars published by the Kölnische Zeitung" 
worthy of telegraphic summary, we have taken the trouble to 
publish the real facts of the matter. 


Glasgow.—At the meeting of the Corporation last week the 
Tramways committee presented a report dealing with the salary of 
the tramways manager (Mr. Dalrymple). 

Mr. Darras said that in proposing that Mr. Dahl ymple's salary be 
£850, rising by £50 until it reached £1,000, he did not put forward his 

motion in any mean or parsimonious spirit. In giving him £850 they 
would practically be giving him an increase of £300 in one year. If they 
had advertised the post at £850 they would have had an unlimited 
number of suitable applicants. Whatever experience Mr. Dalrymple had 
obtained, he had got it during the time he had been in the service of the 
Corporation. There were only five municipalities in Britain which paid 
a larger salary than that suggested now. 

Mr. Huon ALEXANDER held that £1,000 was not too much to pay to the 
manager of Glasgow tramways. Glasgow had the biggest and most suc- 
cessfully managed tramway system in Great Britain, and should be com- 
pared only with departments of the same calibre. The manager of the 
London tramway system, which was about three-quarters of the extent 
of Glasgow, got £1,500. In Liverpool, which was two-thirds the size, 
the salary was £1,200, to rise to £1,500 in January, 1905. In Birming- 
ham, where the system was one-third the size of Glasgow, the salary was 
£1,500 a year, and in Leeds £1,000. Neither Glasgow nor any other city 
which had any regard for its municipal enterprises could afford to have 
any but the best men for the heads of departments. He moved that the 
salary be £1,000. 

After discussion, the Council divided, when 29 voted for the motion and 
31 for the amendment. 

On the question of the generating plant at the electricity works, 

Mr. Fraser asked the convener of the Electricity committee to state if 
the German-built generators which broke down immediately after instal- 
lation were yet in working order. 

The Lorp Provost said that from the nature of the question it would 
be reasonable that Mr. Willock should have time to consult the engineer 
before committing himself, and be allowed to give an answer at next 
meeting. 

Mr. WiLLock: It is a technical answer that must be given, and without 
consulting the engineer I do not profess to be able to answer it. 

Glasgow) Tramways.—The Parliamentary Bills committee of 
the District committee of Upper Renfrewshire recommend the 
County Council to petition against Glasgow Corporation’s draft 
order for an extension of their tramways to Barrhead on the ground 
that the width of the roads is insufficient to permit of the safe 
working of a single line with loops. The order of the Paisley 
District Tramways Co. is also to be opposed for a similar reason. 


Greenock.—An arrangement has been made between the elec- 
tricity department of the Corporation and the local tramways com- 
pany by which the latter, while not admitting that they are liable to 
pay at an increased rate for an additional guaranteed consumption 
of current, are prepared to temporarily increase their guarantee from 
500,000 to 600,000 units per annum, and to pay 14d. per unit for the 
additional 100,000, this arrangement to take effect from Aug. 1 last, 
and to remain in force until the next term for the revision of rates. 


Grimsby.—Sanction to a loan of £8,000 for extensions of the 
electric lighting mains and the purchase of additional meters has 
been obtained by the Council. 


Huddersfield-—At the Council meeting on Wednesday Mr. Brook 
took exception to the proposal of the Tramways committee to extend 
the Outlane tramways to a point opposite Gosport Mills, and to 
enter into an agreement to convey coal by tram haulage for Messrs. 
Sykes, a firm of mill-owners, at 1s. 9d. per ton for 7 years. 

The Cuarrman (Ald. Moore) said that by the arrangement the Corpora- 
tion would convey 10 tons of coal per day, and would make a profit of 
£100 а year. He hoped that other large consumers of coal would follow. 
The committee had got to the maximum of their passenger receipts, and 
it "n imperative that they should tap all other sources of revenue they 
could. 

The recommendation was carried. 

The tramcars аге to be run on Christmas Day as on Sundays, the 
employés to be paid double wages. Motormen and conductors are to be 
granted permission to place in the cars books for recording Christmaa 
gifts from passengers, &c., but there is to be no touting, and the men are 
recommended to divide the money equally. 


India.—Simla Municipality have asked the approval of the Punjab 
Government to a proposed municipal scheme for the electric 
lighting of the town hall and some of the streets at an estimated 
initial cost of R22,000. · Мг. Pook, electrical enginecr, of the United 
Service Club, Simla, prepared the estimates. 

Messrs. Crompton & Co. have secured a concession from the 
Madras Municipal Commissioners fcr the erection of electricity 
works and the supply of current in the city for 21 years. Messrs. 
Crompton have also obtained a licence under the Indian Electricity 
Act from the Government. The maximum price per unit is 25 annas 
for public and 8 annas for private lighting. 

The Municipal Buildings and the Crawford Market, Bombay 
which have hitherto been lighted from a small municipal plant, are 
in future to be supplied with current by the Brush Co. at 8 annas 
per unit. Re-wiring and refitting is estimated to cost R.16,345, and 
the cost of current is put at R.10,375 per annum, compared with 
R.11,227 under the old system. 

The Indian Government have authorised the introduction of 
“ Simplex electric punkah-pulling machines in all the Government 
offices. 

Inverness.— Edmundson's Electricity Corpn. have submitted to 
Dean of Guild Court plans for the erection of electricity supply 
station buildings, the estimated cost of which is about £4,000. 


Japan.—The Osaka Electric Light Co has been supplying cur- 
rent at Osaka since May, 1833, and has now a total connection of 
100,000 equivalent 8 c.p. lamps to 12,000 consumers out of & popu- 
lation of 800,000. The total plant capacity at Osaka is about 
120,000 8 c.p. lamps. · - 

Kensington ((ondon).--On Tuesday the Council authorised the 
Kensington & Knightsbridge Electric Light Co. to erect a Bastian 
mercury vapour electric lamp in Kensington-coutt. 


Light Railways.—The Board of Trade have granted an cxten- 
sion of 12 months for completing the lines authorised by the Durham 
and District Light Railways Order. 


London County Council.—At Tuesday's meeting the Finance 
committee reported on the application by Marylebone Council that 
the first instalment of the principal of the loan of £433,800 be repaid 
at the expiration of three years from the date of borrowing. The com- 
mittee raised no objection to the proposal and the Council agreed. 

Camberwell Tramways.—It was agreed that the junction line between 
the tramways in Camberwell New-road and those in Denmark Hill should 
be constructed by Messrs. J. G. White & Co. (Ltd.) at rates 15 per cent. 
in excess of those specified in the contract with that firm. 

Maidstone.—In a report of the Electricity and Light Railways 
committee presented at the last meeting of the Council it was 
recommended that are lamps be supplied on hire at 6s. per lamp 
per annum, including ‘rimming and keeping in repair. 

In moving the adoption of the report the Chairman (Mr. E. Vaughan) 
said that the committee were endeavouring to compete with the gas com- 
pany so far as outside lighting of shops was concerned, and he thought 
the recommendation of the committee would prove a satisfactory means 
of starting this competition with the company. 

The report was adopted. | 
Mansion Lighting.— A complete electric lighting installation i 
being put in by Messrs. Drake & Gorham at St. Michael’s Mount, 

for Lord St. Levan. | 

The generating plant will consist of two gas engines and dynamos, and 
a D. P. storage battery has also been put in. Concentric water-tight con- 
ductors have had to be designed, as the walls are often soaked with spray. 

The Earl of Dunraven’s residence at Adare (Limerick) is to be 
supplied with an electric lighting and power plant. His lordship, it 
is stated, contemplates the public lighting of the village. 


Metropolitan Pneumatic Dispatch Scheme.—The consulting 
engineers for this scheme (Sir J. Wolfe Barry and Col. Crompton, 
C.B.) have arranged to meet the Metropolitan borough surveyors 
and engineers at the Municipal and County Club at 7 p.m. on Friday 


next, to discuss and explain the details and. proposals of this scheme. 
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Munich (Germany).—The electric street tramways in this city 


are 58$ miles in length single track. The number of motor cars 


Nearly the 
whole of the public thoroughfares in Munich are’ now electrically 


cmployed is 288 and of ordinary passenger cars 281. 
lighted. 
Municipal Telephony.—At the meeting of Brighton Corporation 


last week Councillor Lintott, in moving the adoption of the minutes 
of the Telephone committee, said that a communication had been 


received stating that — 


The Postmaster-General had again given consideration to the various 
representations made to him by his licencees concerning the establish- 
ment of call offices on Post Office premises, and that he was willing to 


afford facilities of this nature wherever there was suſſicient aczommoda- 
tion for a silence cabinet and the necessary attendance could be given 
without prejudice to the business of the Post Office. Where the Post 
Office was a Crown Office certain conditions would apply, and where sach 
was not the case lincensees might establish call offices under private 
arrangements with the sub- postmaster. 

The terms set out in the letter were recommended for approval, 
and the Council agreed. 


Mr. A. К. Bennett has recently issued а group of comparative 
figures showing the terms upon which the telephone service is 


provided in Glasgow, Hull, Portsmouth, Brighton, Swansea and 


Guernsey, where the municipal system is in competition with tho 
National Telephone Co. Some statistics relating to Sheffield and 
Tunbridge Wells are also given. 

Natal.—In a report on the Natal coal trade The Times 
states that during last year 13 electric coal cutters were employed 
in two collieries and undercut 168,360 tons of coal, or 24 per cent. 
of the colony’s total output. 


P. O. Telephone Servica.—Thames Ditton Council have sanc- 
tioned the proposal of the General Post Office to erect posts on, or 
to lay a tube in, several roads in Thames Ditton, Claygate and 
Esher, for the extension of the telephone service to Claygate. 


Para (Brazil).— The special correspondent of the Glasgow 
Herald " states that the tramway system is about to be converted 
from mule to electric traction, while Manaos has possessed an excel. 
lent system of electric tramways for some years. The capital of 
the Para Tramway Co., which owns about 40 miles of line, as well 
as electricity supply works, is about £400,000. The company's 
concession runs on for over 40 years, but the company have only 
12 months in which to coinplete the electrical conversion. A new 
company is to be formed to buy the whole of the company's busi- 
ness, to be worked as an English company, the purchase price 
named being £500,000. The cost of electrification is estimated at 


about £350,000, and most of the material and plant will come from 
Great Britain. : 


Paris Undergrcund Railway Disaster.—The Eighth Correc. 
tional Tribunal delivered judgment on Saturday in the case of the 
disaster which occurred at the Couronnes station in August, 1903. 
The guard of the train and the station master were each sentenced 
to a month's imprisonment under the First Offenders Act, with a 
fine of 2,000f. damages, while the motor man was ordered to pay a 
fine of 3,000f., and another guard one of 2,000f. 

Personal.— Mr. S. Woodfield has resigned his position with the 


British Thomson-Houston Со. in order to join the staff of J. G. 
White & Co. 


Peru.— The electric railway which has recently come into opera- 
tion between Lima and Callao is the second enterprise of its kind in 
Peru, the other line being that between Lima and Chorillos and 
adjacent seaside places. The new line is constructed on the over- 
head trolley system, and is 8'6 miles in length. A 15-minute 
service has been established. Pending permission to run through 
the chief streets of Lima, the electric cars have to stop at a point 
where the horse-driven cars join the line. It is hoped, however, 
that very shortly permission will be given to the railway company 
to continue their track through the main thoroughfares. The cars 
run through the principal streets of Callao, and there is a 13 mile 
extension line down to the coast. The new railway is very popular 


Poole. The Rural Council have assented to the application of 


the Bournemouth & Poole Electricity Supply Co. for a provisional 
electric lighting order. Ay 


Presentation.—A smoker's cabinet and a slide rule were presented 
by the staff and employés of Farnworth Electricity and Tramways 
departments to Mr. J. D. Pember, chief engineer, on his departure 
for Dartford. 

Private House Lighting.—An electric lighting plant was re- 
cently installed at the house of Mr. L. A. Waterfield, Dunstable, 
by Garrett Bros. & Co., electrical engineers, Dunstable. The plant 
includes a 7 H.P. Crossley gas engine, a d. -c. Castle” dynamo capable 
of supplying 70 16 c.p. lamps. A battery of E. P. S. К” type cells 
is included in the installation. 

Provisional Order. Revocation.—The Board of Trade have 


revoked the Tadcaster and District Extension Electric Lighting 
Order, 1903. 


BRawtenstall.—The Board of Irade have decided not to revoke 
foranothersix months the Rawtenstall Electric Lighting Order, 1899. 


Redditch.— The Council are borrowing £16,000 from the Victoria 
Legal Friendly Society for the electric lighting undertaking, at 
4 per cent. for 25 years. 


Rochester.— The first section of the municipal electric tramways 
was officially inspected on Wednesday and opened for traffic yester- 
day. The new line places Rochester in direct tramway communi- 
cation with Chatham. The Chatham & District Light Railways Co. 
will work the line by agreement with Rochester Council. 


St. Austell.—On Friday last the new electricity works of St. 
Austell & District Lighting & Power Co. commenced supply. It 
will be remembered that Veale & Co. (Ltd.) were supplying current 
here for some years, and about 12 months ago the St. Austell & 
District Co. acquired their undertaking. Theequipment of thenew 
station has cost £7,000, and includes three dynamos, two 85 Н.Р. 
gas engines, gas producer plant, and there is a storage battery which 
supplies current after midnight and at other periods of small 
demand. The company have secured about 75 per cent. of the old 
consumers, and have fixed the charge for current for private light- 
ing at 5d. per unit. The resident engineer is Mr. A. Childs. 


саз borough.—The Electric Supply Co. are reducing the price of 
current for lighting froin 63d. to 6d. per unit, with discounts vary- 
ing from 5 to 15 per cent., and for power from 24d. to 2d. 

Southampton.—At the last meeting of the Council a long dis- 
cussion took place on a motion to appoint a general manager of the 
tramways undertaking. An amendment to postpone consideration 
of the matter until the next Council meeting was carried, it being 
intimated that the Tramways committee were preparing a report 
on the subject. 


Stepney (London).—On Wednesday the Council resolved to 
apply to London County Council for à loan of £10,000 for the 
eastern extension of the electricity undertaking. 


Stoke Newington (London).—The Council have been asked by 
the local ratepayers’ association to withdraw their consent to the 
adoption by London County Council of the overhead system of 
traction on the Green Lanes tramways. The Council have replied 
that they are not prepared to reconsider the matter. 

Straiford-on-Avon.—At a meeting on Monday the Council 
decided to apply for an extension of the time allowed for complying 
with their 1901 electric lighting order, which is to be transferred to 
the Birmingham Installation Co. The company's charges for public 
and private lighting are not toexceed 24d. and 5d. par unit respectively. 


Sudbury —The Mayor announced at the Corpn. moeting last 
week that proceedings had been commenced in the High Court 
against the Empire Electric Light and Power Co. and it was neces- 
sary to appoint a small committee, who might deal with matters 
which might arise. It was stated that the company had undertaken 
to give a guarantec of £2,000, but had not done so, and a writ had 
been issued to compel them to provide the guarantee or the money. 

Samatra.—The owners of the electricity works here (the Elec- 
triciteit Maatschappij Medan) commenced the supply of electricity 
in 1898, and have now a total of 140 customers, with an equivalent 
on Nov. 1 of 5,000 8 c.p. lamps connected. The supply is by over- 
head cables. The plant at the station is to be increased by the 
addition of a 100 н.р. Diesel gas engine and belt-driven alternator. 

'l'he owners of the telephone service of Deli-Sumatra are the Deli 
Railway Co., with head offices at Medan. The service has been in 
existence since 1887, and there are now eight exchanges with 269 
subscribers. The subscription ranges from EI. 5s. to £2. 10s. per 


month. A twin-wire service for the whole system is in course of 
construction. 


Switzerland.— Mr. G. Anselmier, of Berne, has obtained a con- 
cession to construct and work three electric funicular railways in 
Berne, the estimated cost of which is £16,000. 


Tramway Contracts.— Messrs. J. G. White & Co. (Ltd.), 224, 
College-hill, London, E.C., recently secured two important contracts 
for the construction and equipment of electric tramways at Belfast 
and Monte Video. "I 

The Relfast contract із divided into five sections —vi&. : Sec. 1, per- 
manent way, 284 miles d.-t., 2 miles s.-t. and 8 miles of d.-t., repairing 
and bonding only. The rails are B.S. Nos. 4 and 4C; the concrete bed 
is 7іп. thick. The special work amounts to £25,000; the paving is 
granite setts. Sec. 2, 37 miles overhead construction, mostly span wire; 
the trolley wire is 4/0 S. W.G. Sec. 3, cables, comprising feeders, tele- 
phone and test cables, the cables to be laid on the solid system in earthen- 
ware troughs, filled in with bitumen; the dielectric being vulcanised 
bitumen.’ Sec. 4, engines, dynamos, switchboards, three-phase condensing 
plant, &c. There are three 1,000kw. d.-c. steam dynamos, two 250k.w. 
three-phase motor generators, two 125kw. three-phase motor generators 
and there is also a 25-ton crane. Sec. 5, boiler house, containing super- 
heaters, mechanical stokers, condensers, coal and ash conveying plant and 
the usual piping. There are four boilers working at a pressure of 170lb. 

In the case of the Monte Video contract, there are 51 miles of per- 
manent way, with the accompanying overhead construction. There are 
100 cars. The power station will contain generating sets to the extent 
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‘of 2,000kw. The value of this contract, for which the firm are engineers 
and contractors, exceeds £400,000. 
Messrs. J. G. White & Co. have also secured the contract for the 
Mansfield and District light railways, Messrs. Bramwell & Harris 
being the consulting engincers. The value of this contract is £48,000. 


Transvaal Imports.—The value of the imports of tramway 
material into the Transvaal for the nine months ended Sept. 30 was 
£117,000, compared with £62,000 in the corresponding period of 
1903. Electric cables, wires and fittings stand for £54,000, compared 
with £53,000. 

Village Lighting.—In regard to the electric lighting of Broxburn 
and Uphall, briefly referred to in our last issue, the contract for the 
erection of the generating plant and the laying of mains, &c., was 
carried out by the Glasgow branch of Drake and Gorham. Electric 
current is generated by a d.-c. dynamo driven by a Hornsby-Akroyd 
oil engine, distribution being on the three wire system. Jandus arc 
lamps have been erected in the main thoroughfares and Nernst 
lamps in the side streets. 

Walthamstow.—It was reported on Wednesday that the number 
of 8 c.p. lamps applied for was equal to 50,338, against 89,838 in the 
corresponding period of 1903. Good progress is being made with 
the erection of the new plant at the station. 


Wellington (N. Z.).— The new overhead electric tramway service 
although not completed is now running. Single and double deck 
cars are provided, but owing to the wind storms for which ** windy 
Wellington " is famous it is not always desirable to occupy an out- 
side seat on a tramcar, and the majority of the cars are therefore 
single deck. 

Westminster (London)—The Works committee reported on 
Tuesday having come to a working arrangement with. the electric 
lighting companies with regard to access to boxes and notice of works. 

Willesden (London).— The Electricity committee recommended 
the Council on Tuesday to purchase 4 acres of land (part of the 
Neasden allotments) out of the profit of £3,300 made on the sale of 
the Taylor's-lane works to the North Metropolitan Electric Supply 
Co., as it was considered desirable to have an alternative site for a 
station should it become necessary at any time to determine the 
agreement for bulk supply. The purchase price is £800 per acre. 
This recommendation was adopted. The engineer was also 
requested to enter into further negotiations for a site for a sub- 
station on the Gibbons estate. 

The committee also reported that the time has not yet come for 
the adoption of a flat rate, either as an alternative to or in lieu of 
the maximum demand system. 


Worcester.—On Monday the Electricity committee considered 
the 95 applications received for the position of borough electrical 
engineer; vacant by the resignation of Mr. C. J. Sutherland. The 
number was reduced to the following six—viz., Mesers. H. E. N. 
Applebee (Ashton-under-Lyne), W. J. Bache (Gloucester), Н. Н. 
Denton (Crewe), S. C. Gibson (Nuneaton), E. E. Hoadley (Maid- 
stone), and C. M. Shaw (Wakefield). After an interview the com- 
mittee will make a selection of three to be presented to the City 
Council who will make the appointment. 

Worthing.— An inquiry was held on Tuesday into the applica- 
tion of the Council to borrow, among other sums, £1,600 for exten- 
sions of the electric lighting mains. The resident electrical engineer 
(Mr. G. Porter) gave evidence in support of the application. 

Dinner.— On Saturday last about 70 members of tho staff of the 
Electric & Ordnance Accessories Co. met st the Grand Hotel, 
Birmingham, on the occasion of the first annual staff dinner and 
concert of Stelliters." Mr. R. F. Hall occupied the chair and was 
supported by Mr. D. C. Bate (sales manager) and Mr. J. R. Garner 
(works manager). After an excellent dinner the tonst Success 
to Stellite" was given by Mr. Bate. Both dinner and concert 
proved the capacity of the organising committee (Messrs. Darker, 
Harrison, Pope and Robertson). 


— ———— 


с | " TRADE NOTES AND NOTICES. .— 


E Я pev E. 
E D 


t — . TENDERS INVITED. 

The Directors of the South London Electric Supply Corpn. (Ltd.) 
invite tenders for supply and erection at their works, Bengeworth- 
road, Loughborough Junction, London, S. E., of one 750kw. steam 
alternator and pipe connections and sundry iron work. Specifica- 
tions, &c., from the consulting engineers (Messrs. Kincaid, Waller, 
Manville & Dawson), 29, Great George-street, Westminster, S. W. 
Tenders to the secretary (Mr. H. H. Boyer), at the above-mentioned 
works, by noon Jan. 16. Further particulars are given in an 
advertisement. 

The Public Health committee of Belfast Corporation invite tenders 
for supply and erection at the new infectious diseases hospital, 
Purdysburn, of steam boilers, &c.; heating of pavilions and ad- 


ministrative block ; electric light installation, including engine, 
dynamos, &c. Plans, &c., from the town clerk (Sir Samuel Black), 
to whom tenders by 11 a.m. Jan. 12. 52е also an advertisement 
elsewhere. 

Johannesburg Municipal Council invite tenders for Vignoles rails, 
fishplates, angle steel guard-rails, bolts, nuts, coach-screws, and 
dog.spikes. Specifications, &c., may be seen after Dec. 80 at the 
offices of the consulting engineers (Messrs. Mordey & Dawbarn), 
82, Victoria-st., Westminster, S.W , to whom tenders by noon 
Jan. 26. See also advertisement. 

The Municipal Council of Johannesburg is prepared to receive 
tenders for 100 electric tramcars, two electric water cars, опе 5-ton 
travelling crane, one electric car traverser and various workshop 
tools, including erection at Johannesburg, to specification No. 10, of 
the consulting engineers (Messrs. Mordey & Dawbarn, 82, Victoria- : 
street, London, S. W.). The specification may be seen after Jan. 7 
at the Council's offices, Johannesburg, and at Messrs. Mordey & 
Dawbarn’s offices, where tenders are to be sent by March 6. 


The Directors of the Great Western Railway Co. invite tenders 
for the supply and delivery of the following material required in 
connection with the electrical equipment of the Hammersmith and 
City Railway, &c,: Steel conductor rails, cast-iron and steel ramps 
and fastenings; porcelain insulating supports and their fastenings 
for conductor rails; copper bonds, insulated cable connections, 
cable terminals, bonding presses and accessories for connecting up 
connector rails. ‘Tenders to the Secretary, Paddington Station, 
London, W., by Jan. 8. 


Sunderland Corporation invite tenders for ono wooden cooling 
tower, capable of cooling the circulating water for a surface con- 
denser dealing with 30,0001Ь. of steam per hour. Tenders (addressed 
chairman of Electricity and Lighting committee) to the town clerk 
(Mr Fras. M. Bowey), Town Hall, Sunderland, by noon Dec. 80. 


Neath Corporation invite tenders for supply and delivery of watt- 
meters. "Tenders to town clerk by Wednesday, Dec. 28. 


Pudsey Corporation invite tenders by 5 p in. Jan. 20 for under- 
ground electric mains, junction boxes, switchboard, &. 


The Deputy Postmaster-General, Melbourne, will receive until 
noon Feb. 7 tenders for the supply and delivery of (1) 8,500 trunk- 
line multiple jacks in strips of 20 ; (2) 1,320 yards of 64-wire wool- 
insulated switchboard cable. Specifications can be seen at the 
General Post Offices of Melbourne, Sydney, Brisbane and Adelaide. 
Tenders must be registered, and 5 per cent of the gross amount has 
to be enclosed with the tender. 


The agents of tho Municipal Corporation of Port Elizabeth (South 
Africa) are prepared to receive tenders for the following works in 
connection with the Corporation electricity undertaking :— (a) boiler 
house plant, (b) engine room plant, (c) electricity supply mains, (d) 
accumulators and boosters, (e) switchboard and instruments, (f) 
crane, (g) public lighting, (A) meters, (i) workshop equipment. 
Specifications, &c., from Messrs. Davis & Soper, 54, St. Mary-axe, 
London, E. C., to whom tenders by noon Jan. 16. 

The Public Lighting Offieo, Copenhagen, invites tenders for the 
erection and equipment of an electricity supply station at Valley 
gas works. Conditions and drawings are on view at the Ostre and 
Valley gas works, Copenhagen. Tenders to the Director for Public 
Lighting, 22g, Vestre Boulevard, Copenhagen, by noon Jan. 23. 

The Council of Porto, Portugal, have opened a competition for 
a concession of the exclusive right to work tramways in the town. 
Particulars at the town hall. The competition closes at 3 p.m., 
March 15. Senhor Manoel de Sousa Avides is president of the 


Council. 
TENDERS RECBIVED AND AOOEPTED. 


Wandsworth (London) Council received the following tenders for 
the installation of electric lighting at the Council House to the 
specificatiorr and under the supervision of Mr. W. P. Adams :— 


W. Н. McKone (accepted) E281 14 | May, Calder & Co. ..... . £890 19 
Fred Hayes ........... . 550 10 | Hooper, Neary & Co. .... 388 10 
Davidson Bros........... 540 0 Hemingway & Pritt 379 6 
F. J. Coleby & Co. :..... 525 0 Salisbury Мес. Eng. CO. 370 0 
OW Be Marin сананан 504 0 | Jackson Bros 359 8 
Tamplin & Makovski .... 500 0 J. E. Spagnoletti & Со... 355 0 
Alliance Electrical Со. 405 5 | Holmes & Cooper ...... 333 10 
Grundy & Coombe ...... 460 0 W. Wallace & Co. ...... 326 1 
D. Hulett & Со. ........ 447 11 | Bromley & Batatone .... 323 12 
Wright, Methuen & Co. .. 433 17 | E. Probert & Co....... . 915 15 
W. J. Fryer & Co. 431 8 G. Candler & Sons ...... 313 0 
Strode & Со............. 425 0 Lee & Warren 303 10 
Ward Bonn 418 0 James Wilson 295 0 
A. White & Co. 400 0 mS | 


Hackney (London) Council have accepted the following tenders :— 

General Electric Co., 50,000 pairs of carbons at £3. 73s. per 1,000, and 
10,000 pairs at £2. 5s. per 1,000. ' 

W. & T. Avery, lead-weighing machine and hopper, £117. 

Babcock & Wilcox, steel work, driving gear, &c., £111. 15s. 

Johnson & Phillips, 10 are lamps and columns at same price as 
previous contract placed with the firm. 
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Stepney (London) Borough Council received the following tenders 
for supply and delivery of conduits, troughs and covers for 12 months: 

Conduits: W. Т. Henley's Telegraph Works Co. (accepted), 
£1,807. 13s. 4d. ; J. Knowles & Co., £2,053. бв. 8d.; Albion Clay Co., 
£1,910. 163. 10d. ; Siemens Brothers & Co., £1,840. 133. 41. ; Doulton & 
Co. (informal). 

Troughs and Covers: Siemens Brothers & Co. (accepted), £1,235. 13s. 4d. ; 
do. alternative, £1,301. 13s. 4d.; J. Knowles & Co., £1.917. 13s. 4d.; 
Doulton & Co., £1,353 ; W. T. Henley's Co., £1,501. 13s. 4d. ; do. alterna- 
tive, £1,290. 12s. 4d. 

The Council has placed au order at £300 with Babcock & Wilcox for 
an exhaust stack in connection with the extension of the generating station. 

The Lancashire Dynamo & Motor Co., Trafford Park, Man- 
chester, have received an order from the Admiralty for the whole 
of the electrical equipment for Malta Dockyard, including boilers, 
engines, dynamos, motor-generators and motors, in accordance with 
the specification of Messrs. Preece & Cardew. 


Nearly 50 firms submitted tenders for the delivery and erection 
of seven cast-iron water tanks required for the first portion of the 
Greenwich generating station of London County Council, and that 
of Russell & Sons, Leicester, at EI, 173. 128. was accepted. 


Bermondsey (London) Council have accepted the following 
tenders: Babcock & Wilcox, cast-iron U-bend and valve, £5. 15s. ; 
Phillips & Co., iron ladders, £12.2s.; Hughes & Stirling. 3in. valve, 
&c., £9. 15s. 

Llandudno District Council have accepted the tender of the Hart 
Accumulator Co. for replacing the storage battery at their elec- 
tricity works with 256 of the company's standard lighting type cells 
having a capacity of 450 ampere-hours. 


Burslem Council have accepted the following tenders : — 
General Electric Co., balancer and booster, £337. 

Diek, Kerr & Co., engine and dynamos, £1,863. 

Callender's Co., cables, £9,554. 1s. 8d. 


Messrs. Watson & Co., 119, Victoria-streat, London, S.W., have 


again secured the contract for the supply of insulating compound to 
the National Telephone Co. 


Shoreditch (London) Council have accepted the tender of Heming- 
way & Pritt at £58. 8s. for rewiring Hoxton Baths and Washhouses. 
Shoreditch (London) Council have decided to purchase the follow- 
ing meters for their requirements for the next four months :—52 
5-ampere 240 volts; 64 10-ampere 240 volts; 30 25-ampere 240 volts. 


Wandsworth (London) Council have also placed an order with 
Matthews & Yatos for an electric ventilating fan for the council 
chamber at £77. 2s. 6d. 


Leeds Corporation Hospitals committee recommend the accep- 
tance of the tender of the Magneta Company, of London, for the 
supply of the electric time system to the Seaoroft hospitals. 


Blackpool Corporation have accepted the. tender of Morrison & 
Roebuck for wiring the sanatorium, 


London County Council have accepted the tender of Ward Bros. 
for wiring and fitting the fire station at the Isle of Dogs at £140. 


West Ham Education committee have accepted the tender of 
J. T. Halsey for electric fire alarm gongs at £141. 


BUSINESS NOTICES. 


Messrs. Lionel Robinson & Co. (Ltd.), of Ferry Works, Thames 
Ditton, Surrey, announce that they have made Messrs. Frampton 
& Paine, 29, Old Queen street, London, S.W., their sole selling 
representatives for all apparatus made by them, with the exception 
of those specialities for which Messrs. Monté Callow & Co. are sole 
agents. The last-mentioned firm will still continue to act, as in the 
past, asspecial agents for Messrs. Lionel Robinson & Co.’s switch gear. 

In connection with the ‘‘Clayton” air compressors and vacuum 

pumps, to which reference was made in our last issue, the Worthing- 
ton Pump Co., 158, Queen Victoria-street, London, E.C., ask us to 
state that they are agents for the sale of these machines. 


Messrs. W. H. Massey and V. S. Allpress, consulting engineers, 
25, Queen Anne's-gate, London, S.W., have dissolved partnership. 
Mr. Vincent 5. Allpress informs us that he will continue to practise 
as a consulting electrical and mechanical engineer at 25, Queen 
Aune's Gate, Westminster, S.W. 


BANKRUPTOIES, LIQUIDATIONS, &-. 


A mecting of the creditors of the Sir Hiram Maxim Electrical & 
Engineering Co. (Ltd.) (in liquidation) was held on Wednesday. 

Proofs amounting to £10,611 were lodged by 167 creditors, but the 
chairman (Mr. Cully) reported that the statement of affairs had not 
been lodged. So far as the Official Receiver had been able to ascertain 
the unsecured debts amounted to £29,804, in addition to loans on 
debenture bonds (£20,000) and interest (£305). The assets were valued 
at £57,000, showing a surplus of about £7,000. Tha company was 
incorporated on May 6, 1899, as the Maxim Electrical & Engineering 
Export Co. (Ltd.), with a nominal capital of £100,000, to acquire the sole 
rights for the sale in Australasia, Africa and Asia of the electrical 
appliances and all articles manufactured by the Hiram Maxim Electrical 
Co. (Ltd.) and J. F. Pease & Co. (Ltd.). The company was promoted by 
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Jules de Meray, who was also the vendor. In Feb., 1901, the name was 
changed to the Hiram Maxim Electrical & Engineering Co. (Ltd.), and 
the capital increased to £175,000. In Sept., 1903, a further increase of 
£15,000 was made. The present issued capital is £170,399. In March, 
1904, the company acquired from Sir Hiram Maxim his patent rights in 
captive flying machines, and another company was formed with a nominal 
capital of £30,000, and acquired those rights for £20,000, payable in shares. 

The Caatrman said he understood а reconstruction scheme was contem- 
plated, and in that case it would be desirable to appoint a liquidator 
other than the Official Receiver. 

Mr. Atrrep HARDIE, who has been managing director of the company 
since Jan. 21 last, said a considerable amount of capital had been sunk, 
but the difficulty had been in not having more capital at a time when the 
company's business was largely increasing. The company’s prospects 
were very good, and it had a valuable business and assets which ought to 
be preserved for the benefit of all concerned. 

Sir Hiram Maxra said he had put a deal of money into the company, 
and had not sold а single share. Owing to the state of his health he had 
been out of England during the greater part of the company’s existence, 
and had, therefore, little knowledga of its affairs. Hs had derived no 
pecuniary benefit from his association with the company. КИ 

Мг. A. Hardie and Mr. А. Е. Whinney were nominated for the position 
of liquidator. 

The liquidator (Mr. H. E. Abbott) in the winding-up of the Elec- 
trical Regulating & Lighting Synd. (Ltd.) has been released. 


The Rhyl & Prestatyn Light Railway Co. (Ltd.) is to be wound 
up voluntarily. Mr. W. Webb, 46, Queen Victoria street, London, 
E.C., is liqudiator. 


The Electro Institute (Ltd.) is to be wound up voluntarily. Mr. 
T. P. Wayte, 61, Elgin-crescent, London, W., is liquidator. 

The publie examination of Harry Cooke, electrical engineer, 
Normacot, Longton, took place at Stoke-on-Trent on Monday. 
Liabilities £244, deficiency £225. | 

Debtor stated that he formerly carried on business with Frederick 
Smith at Nottingham, as the Electrical Motor Supply Co., but the part- 
nership was dissolved in Sept., 1903. The concern was taken over by hii 
late partner’s son (Albert Smith), and as he neglected to withdraw А 
guarantee which he had given to the bank he was sued for £200, amount 
of an overdraft which the bank had allowed to Albert Smith. He had 
practically no other creditor but the bank. Examination close 1. 

The application of Max Margowski for an order of discharge 
again сате before Mr. Registrar Brougham on Friday at the 
London Bankruptcy Court. The Official Receiver, in his report, 
alleged as offences—insufficiency of assets to pay 10s. in the £ to the 
creditors, and bringing on the bankruptcy by rash and hazardous 
speculations. Mr. Hart, on behalf of the trustee (Mr. Salaman), 
charged fraud in connection with the bankrupt's dealings with 
shares in the Automatic Telephone Co. (Ltd.) and other matters. 
The Registrar held that the trustee must prefer specific. charges. 
giving dates and particulars. After discussion, the hearing was 
further adjourned to Jan. 31. 


The public examination of W. C. Bersey, consulting engineer, 
Arundel.street, W.C., late of 84, Queen street, E.C., took place last 
week. Total liabilities £4,871. 1s. 9d., of which £3,363. 1з. 9d. is 
unsecured; assets £22. 123. Since 1895 debtor had been engaged 
in assisting in the promotion of, and acting as manager and director 
of, the Electrical Cab, Motor Car, and other companies, most of 
which had been wound up. 


A receiving order has been made against Edward Sumner, elec- 
trical engineer, 140, Dale-street, Liverpool. 


Claims against P. J. Murley, formerly fire alarm contractor, 
18, Park-row, Leeds, and 26, Brook-strect, Manchester, by Jan. 6 
to Mr. J. Bowling, 22, Park.row, Leeds. 

Mr. F. S. Salaman, 1, Oxford.court, London, E.C., has been 
appointed trustee in the bankruptcy of W. H. L. Watson and G. 
Huntington, electricians, 83, Battersea-rise, S. W., and Dering- 
stre2t, Bond-street, W., London. 


— ~ 


Plant Wanted. The Cowburn Safety Valve Co., Aimbrose-st., 
West Gorton, Manchester, require an old type а.-с. generator. See 
advertisement. 

Plant for Sale. — West Ham Electric Lighting and Tramways 
committee have plant for sale, including a fan engine and Sirocco 
fan, steel chimney stack, condensing set, cast-iron tanks, hot well, 
piping, &c. Particulars from the borough electrical engineer, Elec- 
tricity Works, Tucker-street, London, E. See also advertisement. 


Electric Fittings for Bale.— Messrs. J. G. Statter & Co., Corn- 
wall-buildings, Birmingham, are offering for sale a large stock of 
Admiralty, Post Office and other standard pattern lainpholders, 


ceiling roses, tumbler switches, &c., all suitable for 220-volt circuits. 
Sce advertisement. 


Old P.O. Stores Sale.—Tenders are invited for th» purchase of 
about 450 tons of gutta-percha, 75 tons of copper, a quantity of 
other metals, gutta-percha-covered copper wire, tools, electric glow 
lainp tops, &c. Forms of tender from the Controller of the Stores 
department, G.P.O., 17-19, Bedford.strect, London, W.C. "Tenders 
by 10 алп. Jan. 18. See also an advertisement. 
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Business for Sale.—Messrs. William Rock & Son, 25, Lord. 
street, Liverpool, have for sale a small electrical manufacturing 
business. See advertisement, 


Premises to Let.—-Messrs. Marshall & Co., Campbell Works, 
Stoke Newington, havé to let some premises (ground floor, 2,750 
super. ft.) suitable for a general engineer. See advertisement. 


A factory in Pentonville (8,000 super. ft.) is to be let. Applications 
to Mr. H. Holme, 472-4, Caledonian-road, London, N. See adver- 
tisement. 

Electrical Exhibivions.—The Metropolitan Electric Supply Co. 
are organising an exhibition of electrical appliances for lighting, 
power, heating, &c., to be held at Paddington Public Baths, Queen's- 
road, Bayswater, London, from March 27 to April 8, 1905, and 
intending exhibitors are invited to communicate with the company. 
Some further information is given in an advertisement elsewhere. 


Bexhill Council have instructed their electrical engineer (Mr. 
W. T. Le Feuvre) to arrange for the holding of an electrical exhibi- 
tion, and a sub-committee consisting of the chairman (Councillor 
Douglas), Ald. Young and Councillors Longman and Paton has 
been formed to supervise the arrangements. 


Electrically-direct-di:iven Spinning Frames.—The Alliance 
Electrical Co. have forwarded an illustrated pamphlet describing an 
application of electric motors to direct driving of spinning frames. 
The company recently carried out an installation for the Paley 
Brake Co., and the results of tests made by Mr. W. H. Cook on this 
plant are embodied in the pamphlet. These tests showed that the 
power taken increased almost directly as the speed, and not, as 
generally assumed, as the square of speed. For two frames the 
countershaft, without belts, took 0°48 k. H.P.; with belts on loose 
pulleys, the power taken was 2°18 E. . p., this latter figure being 
equal to the power required to drive three frames of 62 spindles 
each and gearing at 5,200 revs. per min. by the direct driven 
method. Another important point was the regularity of speed of 
the spindle, which, during repeated trials, was never found to vary. 
This is quite contrary to what is found with belt-driven ring frames, 
since the tension of the belt may cause a variation of as much as 
1,000 revs. per min. The directly-coupled motor can be so arranged 
that when the cop is full the frame is stopped automatically. This 
method of driving is also claimed to be very much more cleaaly than 
older and less efficient methods. The pamphlet contains many 
interesting items relating to these tests, and will be read with 
interest by those engaged in the spinning industry. 

Catalogues, &c.— A handsome catalogue of electric light fittings 
has been published by Messrs. J. M. Doughty & Sons, 214-222, 
St. John-street, Clerkenwell, London, E.C. These goods, which are 
very varied in character and design, are manufactured at the firm's 
works at Birmingham. There is an excellent assortment of pen- 
dants, standards, hand lanıps, suspension fittings, electroliers, &c. 


Messrs, Ernest F. Moy (Ltd.), Camden Town, London, N.W., have 
issued particulars of switch fuses for pressures up to 500 volts. 
2 fitted in watertight cast-iron cases, 
as shown in the accompanying 
illustration. The boxes are fitted 
with two No. 104 switch fuses, 
separated by a stout slate parti- 
tion, the sides of the boxes being 
also lined with slate and the lid 
and ends with a thick insulating 
material to prevent the fuse from 
arcing to the case when it blows. 


Condensers, vacuum pumps and 
exhausters are catalogued by the 
Deane Steam Pump Co., Holyoke, 
Mass., U.S.A., in а new list just 
published. A mass of information 
is given in the pamphlet concern- 
ing these machines. 

Some further particulars of the wood electric fittings manufactured 
by J. S. Henry (Ltd.), 287-291, Old-street, London, E. C., are issued. 


A revised list of R.E. type continuous-current motors with new 
. type end shield and perforated enclosing cover is issued by the 
Rhodes Electrical Mfg. Co., 70-71, Bishopsgate street Within, 
London, E.C. | . 

A new telephone list (No. 216), showing further reductions in 
telephone instruments, &c., is being sent out by Falk, Stadelmann 
& Co., 88-87, Farringdon road, London, Е.С. 

Messrs. George Philip & Sons, 82, Fleet-street, London, E.C., 
have ready a new list of maps, globes, models, &c. 

The Electrical Co. have ready new sheet lists of ceiling roses, fuse 
boards, wall sockets and plugs, Ideal” candle lamps, &c. The 
sheets are illustrated. 


A comprehensive list of steel conduits, &c., is issued by the New 
Brotherton Tube Co., comprising some new designs for watertight 
work in conjunction with the company's speciality of solid dra wn 
tubes. 


Mo?’s Switch Fuse in 
Watertight Case. 


The British Thomson-Houston Co., in pamphlet No. 177 just 
issued, treat of rheostatic controllers and resistances. A number of 
effective illustrations of this type of controller are shown. 


Calendars, Diaries, &c.— The Eastern and Associated Telegraph 
Companies have again issued their neat and serviceable calendar, 
diary and memoranda, which has been published regularly for some 
years past. The chronological events set out in the calendar have 
been brought up to date, and other information given includes 
telegraph tariffs, stations where telegrams are received, and a com- 
prehensive map of the cable communications of the world. 


Messrs. Cochran & Co., of Annan, Scotland, forward a neat 
hanging-pad calendar for 1905. | 


Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from Dec. 14 to 20, with the ports 
of destination :— | 

Africa—Alexandria, £253 (including £101 telegraph material); Bona, 
£182 ; Cape Town, £2,353 (including £84 telegraph material); Durban, 
£3,038; East London, £582 (including £16 telegraph material). Argen- 
tina—Buenos Ayres, £542. Australasia— Adelaide, £24; uckland, 
£168; Brisbane, £56; Christchurch, £37 ; Lyttleton, £258; Melbourne, 
£710 (telegraph material); Otago, £99; Perth, £28; Sydney, £1,056; 
Wellington, £183. Belgium—Ostend, £18. Brazil—Rio Janeiro, £855 
(including £800 telegraph шакта), Burma—Rangoon, £17. Canada 
St. John (N.B.), £7. Ceylon— Colombo, £259 (including £20 telegraph 
material). China—Shanghai, £201. France—Boulogne, £10; Paris, 
£191. Germany—Bremen, £260; Hamburg, £189 (including £160 tele. 
graph material). Gibraltar, £24 (including £6 telegraph material). 
Holland—Amsterdam, £1,809 ; Flushing, £18. Hong Kong, £104. 
India—Bombay, £245 (including £54 telegraph material); Calcutta, 
£1,936; Madras, £31. Italy—Leghorn, £595. Japan—Hiogo, £1,155 ; 
Tokyo, £400; Yokohama, £89. Malta, £16. Mauritius, £18 (telegraph 
material) Russia—St. Petersburg, £469 (including £440 telegraph 
cable). Siam—Bangkok, £18. Spain—Huelva, £20; Madeira, £110. 
Straits Settlements—Penang, £238. Sweden—Gothenburg, £33. Total, 
£18,752, against £16,001 in the corresponding week last year (Deo. 16 
to 22). 


COMPANIES’ MEETINGS AND REPORTS. 


— — | 
India Rubber, Gutta Percha & Telegraphs Works Co. (Ltd.) 


The forty-first ordinary general meeting was held on Tuesday, Major 
LronaRp Darwin presiding. 

The CHAIRMAN (after referring to the absence of their chairman, 
the Hon. Henry Marsham, in Japan, where he was doubtless doing 
all that he could 4o forward the company's interests) regretted that 
he had to move the sanctioning of a dividend on this occasion which, 
though a fair one as dividends went, yet was about one-half of the 
amount that the company had been accustomed to distribute among 
ite shareholders during the last 26 years, and half of the average 
of the rate divided annually since 1868. The board debated as to 
whether they should pay the usual 10 per cent. in spite of the small 
available balance shown in the profit and loss account, but although fully 
realising the inoonvenience to the shareholders, they deoided that it would 
be in the best interest of the company not to do so. Several reasons induced 
them to adopt this resolution, and so far as he could, without disclosing 
trade secrets, he would endeavour to show that the decision was a prudent 
one. The present price of raw material was very high, raw indiarubber, 
amongst others, had reached quite a phenomenal price, some 30 per cent. 
higber than the highest it had ever reached before, and twice the price at 
which it has been sold at a fairly recent date. Ina market of this nature 
and in its present state it was quite impossible to predict the future, but 
if this high price should continue and show tome steadiness they would 
doubtless be permitted by their competitors to charge higher prices for 
the company's productions. The trade had some 10 days ago agreed to 
advance selling prices. This advance would not, however, suffice if the 
price of the raw material should not show a considerable lowering in the 
current year. The development of & new line of business was progressin 
and the inevitable expenses connected with such development, thoug 
diminishing—were still very heavy, and had made serious inroads into such 
reserve ав was applicable to this purpose and also on the year’s revenue. 
Moreover, increased vigilance and great prudence were necessary on the 
board's part on account of the ever-increasing though only too often 
ephemeral competition to which their productions were subjected. If one 
looked round for competitors of 30 years ago, few were to be found, and, 
while the competitors of 20 years ago were naturally more in number, 
many had gone under in the struggle for existence. Local taxation 
was another point which industrial undertakings should always have 
in view, and reference should be made to it on every occasion in the 
hope that frequent repetition might lead at least to the curbing of an 
extravagance which was undermining the manufacturing interests of the 
country. So far as the question affected them they hoped they had 
reached the limit in West Ham, where their Silvertown works were 
situated. Their rating there had reached no less than 10s. 2d. in the £. 
By the nearest estimate they could make, the board believed that the 
establishment of the works in that district. brought in from £45,000 to 
£50,000 per annum to the corporation—an amount. about equal to 
the average earnings distributed among the shareholders. This was 
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an average of years their net profit had not greatly increased but the 
amount of business they had been obliged to do in order to maintain 
this position had had to be increased at least fourfold. They could 
not allow themselves to think that they could always pick out the good 
things and leave the bad, and they could only hope to keep a good average, 
and this the board believed had been the case for many years. In the 
question of extravagance against prudence the board would certainly 
counsel the latter, but they believed that their actions proved that experi- 
ments must be made and new things tried on occasions at a loss and at 
considerable risk, but in this they must not go beyond their means. They 
were developing a new business which might prove profitable, but on the 
other hand might involve Joss. This development was within their means 
and the Board hoped for guccess or they would not undertake it. In the 
meantime, however, the board were of opinion that under the present 
circumstances it was unwise to ask the shareholders to sanction the pay- 
ment of a larger dividend than 5 per cent. for the year. He moved the 
adoption of the report. 

Mr. GEORGE HENDERSON seconded the motion. 

Mr. H. CARUS-WILSON urged the directors to pay the higher dividend 
to which the shareholders had been accustomed for so mauy years. For 
25 years the dividend had been maintained at not less than 10 per cent. 
even in yeara when that dividend had not been actually earned. He was 
afraid the directors’ action would result in a permanent reduction in the 
value of the shares. 

In reply the CHAIRMAN expressed his keen regret that the board had 
felt it necessary to reduce the dividend. The money that had been put 
into buildings, machinery, &c, had been taken out of the profits of the 
past year, and had not that policy been adopted additional capital would 
have had to be raised. Had they done s» the dividends in the past would 
have been much larger, but what would have been their position at the 
present time? Were the reserve fund represented by capital the dividend 
at the present time would probably be a 24 per cent. The shareholders 
were not in a good position to judge of what was best in the interests of 
the company. The directors had resisted the temptation to keep up the 
dividends, but after calm and careful deliberation the board had come to 
the conclusion not to pay a higher dividend than 5 per cent. The board 
had hopes for the future—but only hopes. The cost of raw material was 
now £80,000 more than last year. The golf-ball trade had been lost 
through a clever American invention, and the board were now working 
vary hard to get back that business. The shareholders must trust their 
directors. A manufacturing business must either go backwards or for- 
wards. If the directors had not followed the policy which they had 
followed, the company would nave drifted into the position of a lower- 
class concern, with the permanent payment of lower dividends. With 
regard to the future he was hopeful, provided that local taxation, the 
general trade of the country, and the price of raw material did not 
assume more unfavourable aspects. 

The resolution was then carried unanimously. 

The proceedings then terminated. 


ARC LAMPS (LTD.) —The directors’ report for the year ended July 31, 
presented at the meeting on Wednesday, stated that the gross profit was 
£5,112, compared with £5,835 for the previous year. After payment of 
all management expenses and substantially depreaiating machinery and 
plant, the surplus was £1,243, compared with £2,629. Owing to depre3- 
sion in the electrical trade during the year the turnover suffered to the 
extent of 5 per cent., but prices had been very considerably reduced, 
chiefly due to the keen competition created by the British market being 
flooded with cheap American and Continental lamps. By reason of the 
new patent referred to in the directors’ last report and other improve- 
ments of more recent date, the directors hope to considerably increase 
the profits in the current year. The construction of the lamp had been 
simplified and the cost of manufacture reduced. Business relations with 
the engineers of corporations and urban and rural district councils 
had been further extended. The action commenced in March, 

1903, against the company by the Jandus Are Lamp & Electric Light 
Co. (Ltd.) had not yet been finally disposed of. The position at the 
date of the last report was that the judge had, with the imposition of 
terms favourable to this company, granted permission to the Jandus 
Company to postpone still farther the trial to enable them to amend their 
patents. In January last they lodged a print of the alterations which 
they applied for liberty to make, and in March а Mr. Holford lodged 
objections to the amendments, which had the effect of hanging the action 
up. In May the solicitors for the Jandus Company approached the com- 
pany with a view to stay the proceedings upon terms. The board declined 
the proposed terms, and made a counter proposal to which no reply was 
received till August, when plaintiffs’ solicitors intimated that the terms 
suggested were not acceptable to their clients. In November Ate Lamps 
(Ltd.) successfully applied for the restoration of the case to the list, and 
every effort would be made to get the action fought with the least 
delay. The directors had not charged the cost of the action against 
revenue; a proportion thereof was payable by plaintiffs under the terms 
imposed. by the Court in Nov. 1903. An interim dividend at the rate of 
5 per cent. per annum was declared for the first half of the year, and, 
although there was a balance of £1,168 at credit of revenue and expendi- 
ture account, it was not proposed to pas a further dividend. 

On the motion of the chairman (Mr. C. Wiiliamson Milne) the report 
and accounts were approved. 

MANX ELECTRIC RAILWAY CO. (LTD.)— The report for the year ended 
Sept. 30 states that the рсозѕ receipts amounted to £30,818, and ex- 
penditure to £17,279, leaving a net profit of £13,538. After addinz 
balance from last year (£3,266) and paying preference share dividend 
there remains to be carried forward £780. During the year a large 
amount had been spent out of revenue in raising and ballasting the 


Douglas and Laxey track, and also the Snaefell Mountain track, and the 
whole line had been kept ina good state of repair. Upon capital account 
there had been expended during the year £20,414 in the completion of 
the new generating plant and equipment, on rolling stock, the erection 
of carsheds, goods sheds and other works. £1,000 had also been set 
aside out of revenue towards rencwal fund. 


NEW COMPANIES, LIENS REGISTERED, &o, 


— — 


NEW COMPANIBS. 

ABERAVON DISTRICT TRAMWAYS SYND. (LTD.) (82,801.)—Reg. Dec. 8, 
capital £2,000 in £1 shares, to apply for a provisional order or Act of 
Parliament authorising the construction of an electrically-equipped tram- 
way in Aberavon and Margam (Glam.) and elsewhere, to construct or 
acquire any tramways, buildings, plant and equipment and to maintain, 
develop and work same.  lteg. office, Arlington-chambers, 4-5, Com- 
mercial-street, Newport, Mon. 


AUTOMATIC ELECTRIC CO. (LTD.) (82.897.)—Reg. De». 16, capital 
£1,000 in £1 shares, to carry on the business of suppliers of light, heat 
and power, carriers of passengers and goods, manufacturers of telephones, 
telegraphs, dynamos, accumulators, lamps and all apparatus used in con- 
nection with the generation, accumulation, distribution, supply and 
employment of electricity, &c. D. L. Chalmers is first managing director. 
Reg. office, 12, St. John's-lane, Liverpool. 

CHECKOGRAM LIMITED. (82,773.)—Reg. Dec. 6., capital £42,500 in 
£1 shares, to adopt an agreement and to carry on the business of manu- 
facturers of and dealers in mechanical and electrical appliances for 
registering, indicating and other purposes, makers of turnstiles, gates, 
tickets, checks, perforating and stamping presses, contact makers, &.. 
First directors, A. Cohen, A. Collins, W. Slark and A. E. Wells. 


DORCHESTER & DISTRICT ELECTRIC SUPPLY СО. (LTD.) (82,854.)— 
Reg. Dec. 13, capital £1,000 in £1 shares, to construct, lay down, estab- 
lish and maintain cables, wires, lines, accumulators, lamps and works, 
and to carry on the business of electricians, electrical and general engi- 
neers, suppliers of electric light and power, tramway proprietors, &c., in 
Dorchester or elsewhere. Reg. office, 11, Carteret-street, Westminster. 


KRAMOS LIMITED. (82,859.)—Reg. Dec. 13, capital £4,000 in £l 
shares, to acquire business of Bach Electric Mfg. Co. (Ltd.), to adopt an 
agreement with H. von Kramer, and to carry on the business of mechanical 
and electrical engineers, manufacturers of and dealers in electric and 
other motors and engines, &c. The subscribers are H. von Kramer, 
engineer, J. H. Brown, electrical engineer, J. Wolff, electrical engineer, 
M. Wolff, engineer, Mrs. B. R. von Kramer, Miss G. C. Simons and 5. 
Parkhill. Reg. office, Locksbrook Engineering Works, Weston, Bath. 


SHROPSHIRE, WORCESTERSHIRE & STAFFORDSHIRE SYND. (LTD.) 
(82,906.)—Reg. Dec. 16, capital £10,000 in £10 shares, to carry on busi- 
ness of producers, suppliers, buyers, sellers and users of electrical energy, 
engineers, metal and wood workers, agents, railway and tramway pro- 
prietors, contractors, &c. Reg. office, 51, Victoria-street, Westminster, 


London. 
MORTGAGES AND OHARGES. ( 

CHISWICK ELECTRICITY SUPPLY CORPN. (LTD.)—Issue on Nov. 16 
of £500 debentures, part of series created Nov. 2, 1900, and covered by 
deed of March 8, 1901, to secure £50.000, charged on company's under- 
taking and property, present and future, including uncalled capital, 
Holder, W. B. Es30a. No trustzes. Previously issued of same series, 
£33,000. 


DUNDERLAND IRON ORE CO. (LTD.)—Trust deed reg. Dec. 10 for 
£200,000 6 per cent. first charge debenture stock. Trustees, Lord 
Armstrong, Sir D. Dale, Bart., and J.F. Mason. Secured on all assets 
and undertaking (present and future), including unca'led capital and 
various lands, tenements, &c , in Norway. 


FULLER, MACLEOD & CO. (LTD.)—Debenture dated Dec. 13, 1904, to 
gecure £100, charged on company’s undertaking and property, present 
and future, including uncalled capital, has been registered. Holder, J. A. 
Ekrenfest. No trustees, 


HARTLEPOOL ELECTRIC TRAMWAYS CO. (LTD.)—Pa:ticulars of a 
series of debentures created by resolution of Nov. 30, 1904, securing an 
amount equal to half issued share capital, have been filed pursuant t) 
sec. 14 (4) of Companies Act, 1900. Property charged, company's under- 
taking and property, present and future, including uncalled capital.. No 
trustees. 


LIVERPOOL ELECTRIC CABLE CO. (LTD.)—Debenture dated бе, 9, 
1904, t» secure such sum (not exceeding £6,000) as may be: for time 
being owing to holders in respect of any liability other than that for 
ordinary monthly trading account, has been registered. Properly 
charged, company's undertaking and property. present and future, 
including uncalled capital. Holders, Liverpool Rubber Co. 


FRINTON-ON-SEA & DISTRICT ELECTRIC LIGHT & POWER CO. (LTD.)— 
Issue on Dec. 8 of £500 5 per cent. debentures, part of series create 
May 7, 1903, to secure £3,000, charged on company’s undertaking and 
property, present and future, including uncalled capital. Holders, W. 
Webster and Miss A. A. Mackay. No trustees. Previously issued of 
same series, £2,500. 


VIENNA.—The undertaking of Czeija, Nissl & Co., of Kaiserstras3e, 
Vienna, has been converted into a company with a capital of 4, 000, 000k. 
It is proposed to build new works and to exploit the European patents 
which the company hold from the Western Electric Co. of Chicago, 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. | CITY NOTES. 
— — 
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Calcutta Tramways Oo.. sees ca 17 R41 618 + 26,128 а m -+ 8160,898 acquisition of & large water power at Brazil к, m үз К ЫЫ in 
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(a) These comparisons are with the corresponding period last year. In calculat/pg the yield, allowance has been made for accrued interest but no 


* Partly electrical Minus 8 days t Minus 2 days. § Plus 2 days. I Plus 8 days. for redemption. 
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TIT DER SHARE LIST. 
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THE gradual evolution of cable systems is an interesting 
study. Fifteen years ago vulcanised indiarubber was employed 
almost exclusively for electric lighting mains in this country, 
and the manufacturers of lead-covered cable had some difficulty 
in persuading customers that lead-covered cables would be 
more durable. In fact, at first the durability of indiarubber 
was hardly called in question, and thus lead-covered cables 
laid directly in the ground were introduced to compete in price 
with rubber-insulated cables drawn into iron pipes. The 
drawn-in system continued as chief favourite, however, until 
the first bad troubles occurred from explosions of gas which 
had got into the manholes and junction pits and circulated 
through the pipes or conduits. These accidents gave an impetus 
to the “solid” system, but recent events have shown that this 
system may have its defects also. On the mains of one of the 


London companies, an explosive gas was given off by the bitu- 


minous composition surrounding the cables, when faults were 
burnt out, and this gas even spread to the surface boxes 
of another company and caused explosions in them. 
A similar case occurred in Bermondsey this month, an 


Prick бІХРЕМСЕ "ngo 
Abroad Dd., or 18 cents, er 90c., or dons. 


explosion occurring some distance away from the actual short- 
circuit which was the prime cause of the mishap. This effect 
may be almost eliminated, however, by greatly reducing the 
unoccupied space in the boxes; in the case at Bermondsey, 
however, we believe that the gas travelled through some spare 
ducts which had been laid as provision for extensions. Another 
possible defect in the solid system is pointed out by Mr. 
JAMES PERRY in our Correspondence columns this week. He 
has observed cases in which the bitumen composition does not 
cling around the lead of the cable, and thus may allow a film 
of moisture to surround the lead covering in some places. 
Mr. PERRY'S suggestion that tarred sand might take the place 
It must be . 
remembered that an extremely good insulator is not needed 
for this purpose, the chief function of the compound being 
merely to protect the lead of the cable from chemical action 
of the soil and moisture. Tarred sand would also poe be 


far cheaper than bitumen. 
— — 


BOURNEMOUTH ratepayers are just now rejoicing at the 
award of Mr. Justice LAWRENCE in connection with the recent 
arbitration proceedings to determine the price which should: 
be paid for the undertaking of the Poole & District Electric 
Traction Co. It will be remembered that the numerous. 
witnesses for the company estimated about £430,000 as the 
value of the undertaking, whilst those for the Corporation. 
valued it at about £65,000. Consequently, the award of the 
Umpire, which decrees that the Corporation shall pay to the 
Company £112,000 and costs, is in the nature of a victory for 
the municipality. The huge disparity in the estimates of the 
two parties was brought about by the wording of the agree · 
ment entered into for the purchase. At an early stage in the 
arbitration proceedings this threatened to create a deadlock, 
and the Umpire offered to state a case for the Courts. As, 
however, the Umpire's view as to the meaning of the agree- 
ment did not interfere with the case prepared by either side, 
matters proceeded smoothly, and the result above given, it | 
will be seen, distinctly favours the Corporation. The full 
text of the award is not yet available, but we hope to publish. 
this at an early date. 


A — 

THAT influential ratepayers are now taking more interest 
in matters connected with municipal expenditure was 
evidenced in the Local Government Board Inquiry at Oldham, 
a report of which appears elsewhere in this issue. Application 
had been made for sanction to borrow £48,114 for extensions 
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of the electricity supply system, and it appears that a large | in a Paper on “ Insulating Materials in High-tension Cables,” 
portion of this amount had already been expended previous | read at the St. Louis Congress, does not even suggest that there 
to the inquiry. At the inquiry many awkward questions were | is the shadow of a doubt upon the most vital question of 
also asked as to the absence of any provision for deprecia- | proportionality of stress to P.D. per unit thickness, although 
tion, excessive expenditure on architectural work, and on | we are confronted with certain experiments, such as Mr. T. 
the things not included in the original estimates, including | GRAY's, which have shown that dielectric strength per centi- 
a sum of £565 on “photographs, souvenirs, &c.” Їп | metre thickness of certain insulators diminishes with increas- 
connection with the last item, presents of gold watches and | ing thickness of the substance (Proceedings of the American 
silver brooches were mentioned. The inquiry has been | Ássociation for the Advancement of Science, Vol. XLVIII., 
adjourned sine die for further particulars to be supplied to the | pP. 122, 123, 1899). Similarly, there is the almost universal 
Local Government Board, whose inspectors, we are glad to | experience that, from the point of view of resisting puncture, 
see, are now becoming more particular with regard to these | the theoretical insulation on small wires at high voltages is 
inquiries. In this connection it may be mentioned that the | gravely in excess of that which is practically needed, even 
Board now prescribe 10 years instead of 15 as the period | after making the assumption that the inner layers are broken 
of repayment for loans for motors intended to be hired out to down so as effectively to give a conductor of larger diameter 
consumers. than appears to be in use. The assumption that there is 

effectively a conductor of larger diameter than the copper is 
recognised in Mr. Jona’s Paper and exemplified therein by 
the statement that when small wires at a high potential are 
glowing in the dark they present the appearance of luminous 
cylinders of the same size. This, however, is quite satisfactory, 
and the somewhat inconclusive experiments which he appears 
to have made from the point of view of the advancement 


‘THERE is a general consensus of opinion that the greater 
the difference of potential between any two conducting sheets 
the greater is the stress to which the intervening insulator is 
subjected, and it is also usually supposed that the less the 
thickness of the insulating sheet for a given potential the 
greater is the stress. A true proportionality, however, has by 
no means been proved, and it has not yet been proved that the 
material of which the conducting sheets is made has no effect 
upon the stress. It is possible, even probable, that the character 
of the conductors does not have a large effect with ordinary | 
P.D.s. At very high electrical pressures we are completely in 
the dark. We know, or think we know, that a submarine cable 
which haslong beensubmergedand in use, if stripped of its gutta, ence (The Electrician, Vol. XLIII., р. 272). This formula— 
will show that a certain small amount of copper has apparently dV 58 E | | | 
penetrated the insulator, but we are not sure that this has dp A or log R= S t log т, wherein S is the maximum 
ever been directly ascribed to electric action, though this may, | allowable stress, r the radius of he conductor and Rothe 
of course, be the cause of the phenomenon, should it ever be 


| | oe radius of insulation for a given voltage V—was taken up and 
satisfactorily established that the phenomenon exists. If, | worked upon by Mr. O'GoRMAN in a Paper read before the 
however, copper particles are shot off from an electrified 


| | Institution of Electrical Engineers in 1901 (The Electrician, 
conductor of this metal, accumulations of years must affect the | Vol. x LVI. p. 868). A more definite acknowledgment of 


dielectric’s strength. It is remarkable that experiments in | Mr. Jona’s indebtedness to these two investigators should 
which a great expenditure of time is an important factor are but | have been made in the Paper under review 


little recorded, though their results are frequently quite well 
known to the craftsmen who meet them every day. The text 
books, for example, make very little of the fact that lead | ТНЕ writer appears to be impressed with the feasibility of 
is attacked by distilled water; most of them add that a thin grading cables so that the stress throughout the dielectric is 
coating of oxide forms upon the lead as a paint and preserves uniform according to the formula mentioned, but he claims to 
it. Since lead has been brought prominently under more | be ahead of any patent on this subject by applying paper over 
scientific investigation of later years it has become well | rubber as early as 1898, and having a cable of this kind at 
known amongst the electrical trades that very small electric | 25,000 volts during the Paris Exhibition of 1900. Whether 
currents appear to have remarkable disintegrating effects upon any properly graded cable existed at this early date is a matter 


of the science of cable-making represent an expenditure 
of vitality which would have been perhaps more advan- 
tageously’ directed to explaining the resistance to disruption 
of thin coats on small wires. He is doubtless substantially 
correct in adopting the formula which Mr. SWINBURNE 
gave on June 7, 1899, before the Engineering Confer- 


— — 


commercial lead in the presence of water which approximates which may perhaps some day have to be established in the 
in purity to distilled water. The owners of frozen meat stores law courts ; so far, we are informed, a claim for a prior date 
who have used lead-covered wires know that what is known | to 1900 has been decided in Germany against a claimant. No 
as “condensed breath has a remarkable effect upon the very Very ardent interest in this matter is to be expected in 
purest English lead used as a sheathing for working cables. this country just yet, however. Pending the more scientific 
Similarly, in the matter of cable insulations, there is a great analysis of the meaning of dielectric strength, we must for the 
dearth of well co-ordinated experimental research and well. | Present accept Mr. SWINBURNES dictum that the cable problem 
established results. is very much the same as that of a gun; but while adopting this 
IE RE view, it would appear that until dielectrics can be commercially 

THE mere fact that we constantly assume that stress is | obtained so that their own impurities do not make vastly more 
measured by potential gradient is a case in point. Mr. Jona, ! difference to their effective strength than can be provided 
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against by such elaboration as “ grading,” no serious impor- | Ipswich Corporation Electrical Engineer, who made the above 


tance can attach to the methods of designing the insulating 
shell which appear desirable from the logarithmic theory of 
stress. We must first find a dielectric for high-tension work 
which approximates in constancy of composition and purity to 
the gutta of transatlantic cables. 


ene 


IN a Paper read before the St. Louis Electrical Congress, and 
published elsewhere in to-day's issue, Мг. H. M. HOBART 
elucidates a practical and speedy method for arriving at the 
approximate principal dimensions of modern and economical 
three-phasesquirrel-cage induction motors. The author's faculty 
of tackling technical problems from different points of view is 
well illustrated in this method, which is based on two empirical, 
semi-commercial equations lacking a rigid scientific foundation. 
The first equation connects the dimensions and speed of a 
motor with its output, while the second one expresses a relation 
between motor dimensions and total works cost of the motor. 
By combining these two equations, Mr. HOBART finally arrives 
at the principal equation, from which one of the chief dimen- 
sions of an induction motor—viz., the pole-pitch, may be 
calculated if the motor output, speed, frequency and output- 
coefficient are known. This dimension conduces to the cheapest 
commercial design, and, after it is once known, the other chief 
data of the motor required are obtained without difficulty 
from a series of inter-connected equations. It will readily be 
granted that the two relations upon which this method is 
based are somewhat flexible, depending on a host of condi- 
tions, such as size of works, place of manufacture, details of 
construction and so on. The constants which the author 
suggests for use in both equations represent the mean found 
in a large number of motors of good design, and the dynamo 
designer whose products satisfy them can feel assured to some 
degree that he has designed a marketable article. If it be 
found in certain cases, on the other hand, that Mr. HoBART's 
curves for the output-coefficient and cost-coefficient vary too 
much from actual figures, then nothing is easier than to adapt 
the equations to the new results. 


— 


THERE is a tendency on the part of many electrical engineers, 
when they are disinclined to tackle a problem that is unfamiliar 
to them, to say that it is incapable of solution, in this country 
at any rate, owing to the regulations and restrictions imposed 
by the Board of Trade. This has been particularly marked in 
connection with overhead wires for electric light and power 
purposes, the adoption of which in suitable positions and with 
reasonable precautions is not opposed by the Board. Another 
case is the connection of motors to tramway circuits for power 
purposes. It was stated recently at Ipswich, for instance, that 
the laundry machinery at the workhouse could not be elec- 
trically driven, as the house was at too great a distance from 
the Corporation distributing system, and “the Board of Trade 
will not permit any supply to be given to a consumer from the 
tramway circuits." This statement is not correct, for there are 
many cases in which motors have been supplied precisely under 
these conditions, and with the knowledge and sanction of the 
Board of Trade. It would be interesting to know whether the 


statement, had first taken the trouble to apply to the Board of 
Trade or its Electrical Adviser. 


inen roa нан 


IN the first part of an article on “ The Effect of Vacuum and 
Superheat in Steam Turbines," which will be found on another 
page of this issue, Mr. J. R. BIBBINS computes the percentage 
gain in steam consumption due to vacuum and superheat, and 
he is able to confirm broadly what Messrs. PARSONS, STONEY 
and MARTIN said in their Institution Paper on steam turbines 
some time ago (The Electrician, Vol. LIIL, pp. 221, 265 and 
305)—namely, that the percentage gain in steam consumption 
due to an inerease of the vacuum by lin. is roughly from 
3 to 5 per cent. for a vacuum between 23in. and 28in., and 
that for any 10?F. increase in superheat (up to a limit of 
about 150°F.) the steam consumption is reduced by about 
1 per cent. So far, Mr. BIBBINS only confirms earlier experi- 
ences. The second part of the article touches on the commercial 
aspect of maintaining high vacua and superheat, and the author 
shows by three parallel, numerical examples, that high vacua 
and superheat may be truly economical when expensive coal 
has to be used, but that the reverse might be the case with 
cheap coal. These reflections have often been advanced in a 
general way, but it stands to the credit of Mr. BIBBINS to have 
represented the facts in a clear numerical manner, which is 
more convincing to many engineers than a general statement. 
With regard to the power required to operate a high-vacuum 
condensing plant, it is interesting to learn that the power 
necessary to maintain a vacuum of above 27in. for an actual 
400kw. plant at full load amounted to 24 per cent. only. In 
the second plant mentioned, which was exhibited at the St. Louis 
Exhibition and consisted of a 2,000kw. Curtis turbine equip- 
ment, the power consumed at full load by the condenser 
auxiliaries had amounted to 7 per cent. of the generator output. 
This high figure is partially explained by the fact that the 
speed of the auxiliaries was not regulated as closely asit might 
have been to the turbine load and that, also, the cooling water 
had an exceptionally high temperature. What is possible in 
a 400kw. plant ought, on the face of it, to be possible in a 
plant four times its size, and, given a sufficient amount of cool- 
ing water at a low temperature, the above-stated figure of 
23 per cent. certainly ought not to be exceeded. 


THE letter from Mr. Б. A. BEHREND which appears in ou 
Correspondence columns this week, and relates to Mr. SWIN- 
BURNE'S address to the students of the Institution of Electrical 
Engineers, constitutes an exceedingly apt and timely expres- 
sion of opinion by one of the leading electrical engineers 
on the other side of the Atlantic. Although, in general, 
Mr. BEHREND expresses the same opinion as we have already 
done, exception must be taken to the sentence: “ It is 
undoubtedly true that if you want to get on in the world you 
had better not study engineering or any other scientific pur- 
suit.” Of his own showing, **to get on” does not necessarily 
imply “to get rich”; there are other aims and ambitions in 
life besides the mere amassing of wealth. “ Тһе world,” to an 
engineer, is engineering ; to a surgeon, surgery; and to a. 
financier, finance. gi 
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Rugby Engineering Society.— A meeting of the Rugby 
Engineering Society will be held in the Benn Building, High- 
street, Rugby, on Thursday next, January 5th, when Mr. R. 
Watson on “ Pattern Making.” 


Röntgen Society.—A meeting of the Röntgen Society will 
be held at 20, Hanover-square, London, W., at 8:15 p.m., on 
Thursday next, January 5th. The following three items, by 
Mr. C. E. S. Phillips, constitute the agenda :—(1) Description 
of an Automatic Vacuum Pump; (2) Exhibition of a Method 
by which Strongly Adherent Films of Aluminium may be 
applied to Glass; (3) A Note on the Colouration of Glass by 
Radium Radiation. 


The Junior Institution of Engineers.— The election is 
announced of Mr. Philip Watts, F.R.S., Director of Naval 
Construction, as & vice-president of the Junior Institution of 
Engineers. On January 7th, at 2:30 p.m., the Institution will 
visit the factory of the Voelker Incandscent Mantle Co., Albert 
Works, South-street, Wandsworth. Prof. Vivian B. Lewes 
will deliver a lecture before the Institution on January 13th 
on “The Theory of the Incandescent Mantle.” 


Service Work in Sheffield.— We have received from Mr. 
S. E. Fedden, general manager and engineer of the Sheffield 
Corporation electric supply department, a photograph illustrat- 
ing some very excellent plumbing work carried out by his staff 
in a private sub-station at a large steel works in that city. 
The two-phase concentric mains are teed off into three oil fuse 
distributing boxes, these boxes being used to exhaust a stock 
instead of employing three-way boxes, as is usual. The top 
box on each side controls the spark-gaps and the lower ones 
feed the stationary transformers. 


Cable Interruptions. Date of Interruption 
Cayenne—Pinheiros .................. ee caw Aug. 13, 1902 
Reissi-Issa (Yemen)—Camaran .............. Oct. 22, 1902 
ТагИа—Талдшег............................ Jan. 18, 1904 
Cayenne —Paramaribo ...................... July 13, 1904 
Sitka—Valdez (Alaska).................. . Nov, 11, 1904 
Trinidad - Demer ara. use Dec. 20, 1904 
Assab—Perim............ Vai d ue pr p EN Dec. 26, 1904 
St. Vincent—San Thiago.................... Dec. 27, 1904 
Bathurst—Sierra Leone .................... Dec. 27, 1904 
Cap Haytien—Puerto Plata .................. Dec. 27, 1904 
Gibraltar—Tangier ........................ Dec. 25, 1904 


The Dissipation of Fog by Electrical Means.—Sir Oliver 
Lodge has written an interesting letter to The Tunes on the 
question of the electrical dissipation of fog. He points out 
that an electrical method of dissipation is not the right 
remedy for this artificially intensified evil, though it is a 
hopeful and proper method of attacking natural mist in places 
where it interferes with navigation or commerce. The proper 
remedy, Sir Oliver remarks, is the removal of the cause, 
which is imperfect methods of combustion and the habitual 
employment of crude fuel. But, although it is not the right 
remedy, any more than free meals and frce doles are a sound 
remedy for the problem of poverty, yet, like them, it may 
have to be used as a temporary palliative. The cost of 
applying such a method to a whole city is probably prohibitive, 
but there are important centres where any means of mitigating 
the nuisance would seem to be legitimate. Sir Oliver offers to 
show his method at work in Birmingham to any deputation of 
municipal or other engineers with a view to experiments being 
tried on an adequate scale. The necessary expenditure resolves 
itself into initial equipment and maintenance ; the actual run- 
ning expense being only occasional, and, moreover, quite insig- 
nificant compared with the power already expended in artificial 
illumination during daylight fog. Sir Oliver refrains from 
expressing an opinion as to whether it is worth while for any 
municipality to try the experiment ; but, he adds, it is within 
the scope of the electrical engineering profession, and his assis- 
tants are competent to vive the specific supervision and advice 
necessary to ensure its being tried properly, if any authority 

. chose to attempt it. 


Wireless Telegraph Notes.—In regard to communications 
.from the Colonial Office recommending the Canadian Govern- 
ment, in common with other British self-governing States, to 
.take over control of all wireless telegraph matters, it is under- 
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stood that a bill will be introduced in the Canadian Parliament 
to give effect to the suggestion of the Imperial Government. 

e are informed by the American De Forest Wireless 
Telegraph Co. that its development during 1904 has been 
satisfactory. The first event was the reporting of the naval 
operations around Port Arthur for The Times. New records 
were established, and distances up to 249 sea miles were 
covered with a lkw. transmitter, using an antenna less 
than 100ft. in height. In America permanent communica- 
tion was established between Buffalo and Cleveland, over 
120 miles of frozen land and lake. Five operating stations 
were exhibited at St. Louis, one of these, the 300ft. observa- 
tion tower, being used by two St. Louis newspapers. The 
long-distance station established new records in permanent 
communication with Chicago, 300 miles, and Kansas City, 280 
miles ; messages have also been sent to Cleveland, a distance of 
505 miles over land. At the close of the exhibition this long- 
distance station was moved to East St. Louis. The American 
De Forest Company has now 18 stations fully equipped, and eight 
more in process of construction in the United States, not includ- 
ing the five long-distance stations which it is under contract for 
with the United States Navy. Of these much work has already 
been done at the Key West station, and the others will be 
equipped as rapidly as the navy erects the masts and station 
houses. Three of these navy stations will be of 33kw., and 
capable of operating over 1,000 miles. A similar station will 
be commenced before the end of 1905 at New Orleans and 
one in Galveston for operation with the Havana, Panama and 
Mexican ports. The Mallory Line boats plying between New 
York and Galveston have been equipped, and this service will 
be rapidly extended to vessels of other lines. 

The Patria has stated that negotiations have been entered 
upon by the Italian Minister of Posts and Telegraphs and the 
British Postmaster-General with a view to establishing wireless 
telegraphic communication between the stations of Poldhu and 
Bari. 


St. Catherine’s Lighthouse.—St. Catherine’s lighthouse, 
situated on the south coast of the Isle of Wight, has just been 
provided with the most powerful flashlight in this country, 
in accordance with the following notice, issued by Trinity 
House in March last: —“ It is intended on or about Septem- 
ber 22nd next to alter the character of the main light at St. 
Catherine's Lighthouse from one white flash every half minute 
to one white flash every five seconds—viz., flash 0-21 second, 
eclipse 4:79 seconds." The Times publishes some interesting 
particulars concerning the new light :— 


It is immensely more powerful than the old light, being of 
15,000,000 c.p., as against 3,000,000 only with the old apparatus. The 
light from the new lens without the upper sections in position was 
exhibited on November 29th, it not being possible to fix the upper sec- 
tions until the temporary apparatus was dismantled. This was accom- 
plished on December 10th, and the full power of the complete lens 
was exhibited on that night. The flash is very intense, and must 
certainly be seen on the coast of France when the atmospheric conditions 
are favourable. Seen from the land there are three distinct beams of light 
revolving in view, one just on the point of disappearing behind the '* blank 
or shield, while the others stretch out their long arms across and pass 
rapidly over the waters of the English Channel. Viewed from the sea, 
the light is intensely white, but when the beam touches near objects it is 
seen to be made up of all the colours of the rainbow. The new lens isa 
fine piece of work by Messrs. Chance Bros., Birmingham, the whole of 
the revolving part floating in & trough of mercury, instead of being on 
rollers, which has hitherto been usual, about 8161b. of mercury being 
required to float it. The lens is rotated by a large clock driven by 
lead weights working in a solid drawn-steel tube placed in the ser- 
vice room below. A loud.tone gong is provided to sound when the 
weights are run down and when they are fully wound up. Hitherto 
chain has been used in lighthouses for suspending the weights, 
but in this case a fine steel cable, about jin. in diameter, has 
been adopted. The new subsidiary red light showing in the direction of 
the Needles is worked by reflection, & holophote being placed in the focal 
plane of the electric arc and the light projected on to a set of glass prisms ; 
the rays are then bent down, as it were, and thrown on to a similar set of 
prisms about 20ft. below and bent again in a horizontal direction through 
а ruby plate-glass screen placed in a frame immediately in front of the 
lower set of prisms. А very powerful red fixed light is thus shown down 
Channel through an opening which has been cut in the solid masonry of 
the lighthouse tower. There is no alteration in the machinery in the 
engine room. The electric current is generated by old De Meritens 
magneto-electrie machines running at 600 revs, per min., and driven by 
Robey compound steam engines of 50 І.н.р. There are duplicate sets in 
case of a breakdown. It is interesting to note that although the genera- 
ting plant has been in use for 17 years there has never been & breakdown. 
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THE METROPOLITAN RAILWAY. 
(Continued from page 383.) 


The E.H.T. cables have been supplied and laid by the 


Bouverie-street sub-station and two continuing to Gloucester- 


British Insulated & Helsby Cables (Ltd.), and consist of triple | road sub-station. There is a similar arrangement to the éast 


conductors, paper insulated and lead covered. The lead is 
«covered by insulating material, and the whole cable is armoured 


Full size. 


Fic. 15.—Section or E.H.T. FEEDER. 


by round galvanised 0:104 steel wires, the diameter of the 
finished cable being about 3in. Except in the tunnels, the 
cables are laid on the solid system in wooden troughs, being 
supported either on wooden bridge-pieces or on the iron bridge- 
pieces designed by Mr. Ruthven-Murray, and run in with 


To Main 11,000 Volt АС. 


3-Core Cable 19/14 8. W. d. 
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of Baker-street, the sub-stations being situated at Euston-road 
and Moorgate-street. The cables in the tunnels are run on 
brackets except at stations, where they are drawn into pipes. 
The sizes and lengths of the E.H.T. cables are as follows : 
9 miles of 0:15 sq.in., 14 miles of 0:20sq. in., 24 miles of 0:25q. in. 
and 25 miles of 0°10 sq. in. All cables were tested at the 
works at 30,000 volts, and after being laid were again tested 
at 22,000 volts. They are finished off in the sub-stations in 
terminal boxes, supplied and fixed by the British Insulated & 
Helsby Cables (Ltd.). 

Low-tension rubber cables are employed for connecting the 
sub-stations to the conductor rails. Similar cables are also 
used for connecting the conductor rails at crossings, &c., some 
being laid in troughs and some in ducts. This work, as well 
as all that in connection with the E.H.T. cables, was carried 
out by the British Insulated & Helsby Cables (Ltd.). 

At the present time the sub-stations are not all completed, 
but ultimately there will be nine, which will come separately 
into use ав occasion requires. Their equipment is as follows :— 
Ruislip, two 800kw. rotaries with transformers, &c.; Harrow, 
three ; Finchley-road, four; Gloucester-road, three ; Neasden, 
three; Praed street, three; and Baker-street, King's Cross 
and Moorgate-street, each three of 1,200kw. capacity. 

When extensions become necessary, Baker-street, Harrow 
and Ruislip will each be allotted another rotary converter of 
similar size to those they now contain. 

From the description of the cable work given above, it will 
be seen that Baker-street sub-station, when finished, will be 
highly important, as it will control all the Metropolitan Inner 
Circle traffic. As regards the transmission and distribution of 
power, the system upon which the railway is operated may 
now be regarded as a standard one. The 11,000 volt, three 
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Fie, 16.—GENERAL ARRANGEMENT OF Extra HIGH-TENSITION FEEDERS Frou NEASDEN Power STATION to SUB-STATIONS. 


pitch. At bridges, buildings and stations the cables are drawn 
into pipes. Nine cables leave the Neasden Power Station. 


! 


Four of them run north to Harrow, two going into the sub- 


station there and two continuing on to the sub-station at 
Ickenham, The other five cables run south, one stops at 
Finchley-road sub-station, while another is interconnected there 
and then continues with the other three to Baker-street sub- 
station, two being carried on brackets in each tunnel. Four 
cables run west from Baker-street, two of them stopping at 


| 


| 


| 


phase current is conducted to the sub-station and there trans- 
formed down, and changed to continuous current at approxi- 
mately 600 volts by rotary converters. Though the sub- 
station equipments vary in size according to their position on 
the line and the load that they will have to carry, the plant is 
identical in type and as far as possible in arrangement, having 
all been designed and installed by the British Westinghouse 
Company. The two sizes of rotary converters employed, 800kw. 
and 1,200kw., have respectively 10and 12 poles, and runat speeds 
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of 400 and 333:3 revs. per min. 
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Fic. 18.—Section or TyrticaL SUB-8TATION, 


The transformers used in 
connection with them are of 300kw. and 435kw. capacity per 
phase respectively, and are of the insulated self-cooling oil type. 
ood idea of the general lay-out of the sub-stations is соп: 
by Figs. 17 and 18. The rotaries occupy the ground 
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floor, and in some cases a railway siding is brought right into 
the building in order to facilitate the erection and replacement 
of machinery. The switchboards, oil switches and transformer 
chambers take up by far the greatest space, and are arranged 
in the manner indicated in the drawings. Each transformer 


—— 
= 


is placed centrally in a separate well-ven- 
tilated chamber with its high-tension side 
facing the door, and a large air shaft 
common to all the chambers provides for 
a through draught. The degree of ven- 
tilation may be varied by means of large 
damper plates shown in Fig. 18. These 
damper plates are suspended vertically 
on hinges, and may be opened or closed’ 
to any desired extent from the outside 
of the transformer chambers by means of 
counterweighted levers. There is one 
damper plate to each chamber. In the 
ceiling of the chambers, which is the floor 
of the upper gallery, large iron manholes 
are inserted to allow of the transformers 
being withdrawn if necessary; a hand 
power travelling crane being in most 
cases provided for this and other similar 
purposes. The entrance to each chamber 
may be closed by a rolling iron shutter. 
On the ground floor behind the trans- 
former chamber is a passage containing 
the H.T. oil-break switches, and at the 
back of this are the cable ducts through. 
which the 11,000-volt feeders enter the 
building and the track feeders leave it. 
The lightning arresters are situated here 
on the end of each cable in separate 
brick compartments. АП the high- 
tension switches are hand operated 
through gearing by means of levers 
placed elose to the edge of the upper 
gallery, and, in the case of those used in. 
the rotary circuits, are provided with. 
time limit relays, while automatic reverse 
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current relays are installed with the feeder switches. Electrical 
‘tripping arrangements are placed both on the switchboard 
panels on the gallery, and on the main levers. 

Each E. H. T. "bus bar consists of a 3in. by zin. copper strip, 
and the three are situated vertically one above the other in 
separate brick chambers, directly over the oil switches. "They 
are supported on substantial and effective insulators, and access 
is obtained to them through iron doors, which when closed 
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Ета. 19.—Di1acram or CONNECTIONS AT SUB-STATION. 


render them inaccessible. The low-tension and operating 
switch gear is contained on several marble panels placed well 
in front of the bus bar chambers on the upper gallery. They 
are quite simple in electrical design. The first panel on the 
left contains sundry measuring instruments, synchroscopes, &c., 
the next three, the rotary converter alternating-current side 
starting, motoring, and switching gear. Following these are 
three panels for the continuous side of the rotaries containing 


circuit breakers, shunt regulating resistances, &c., next is the 
11,000-volt feeder panel and finally four track feeder panels. 
The lighting of each sub-station is effected from a separate 
small transformer tapped off the 'bus bar coupling knife 
switches, mentioned later, and in addition an efficient gas 
supply is laid on to cope with the remote possibility of entire 
failure of the current. This latter point is an example of the 
great care and forethought that has been brought to bear on 
the design and construction of the sub-stations, where reliability 
has been made the essential feature, every possible accident or 
derangement apparently having been foreseen and provided for. 
Since the arrangement of all sub-stations is the same in 
principle, it will suffice if we trace out the connections for 
one. Immediately the three-core E.H.T. feeder enters the 
building it is taken through a three-way dividing box, from 
which it emerges as three separate rubber-insulated asbestos- 
covered cables. Those cables are carried vertically in separate 
brick compartments, passing through isolating switches and 
the main oil-break switch on their way to the floor above, 
where they are connected to the main bus bars. Thus far 
there is practically no difference from the arrangement of the 
outgoing feeders at the power station. It will be seen, how- 
ever, from Fig. 19, which is a diagram of connections, that 
there is a conspicuous absence of group and 
selector switches, and hence of duplicate bus 
bars also. Notwithstanding this the 'bus bars 
are so arranged that they are, to all intents and 
purposes, in duplicate. 
his desirable feature is effected (we are 
referring now to the Finchley -road sub- 
station) by means of coupling knife switches, 
which permit of the bus bars being divided 
in two distinct halves. То one of these 
halves is connected the feeder proper, and to 
the other a tapping from the feeder which supplies the Baker 
Street sub-station. If necessary, either (or both) of these 
feeders may be disconnected by its oil switch and half the ’bus 
bars only left alive. On the other hand, the coupling knife 
switches may be closed and the entire ’bus bars supplied from 
either feeder. Lastly, both feeders may be connected to their 
respective portions with the coupling knife switches closed, 
care being taken, however, to ascertain whether the feeders 
are in synchronism. Usually, of course, this will be so, but 
there may be occasions when the feeders are run on separate 
generators. From the coupling knife switches, wires are taken 
to the potential transformers situated in the basement and to 
the separate lighting panel. It should be observed that the 
coupling knife switches are not in the actual 'bus-bar chambers, 
but studs are taken through the wall, and they are, therefore, 
fixed on that side of the wall remote from the switchboard. 
Connections are taken to the transformers from the back of 
the bus bar chambers, the cables being carried in sepurate 
brick compartments. After passing downward through the 
floor, they are broken by isolating switches. They then con- 
. tinue on through the series instrument transformers to the oil 
break switches of the stationary transformers. From the out- 
going side of the oil switches, two paper-insulated lead-covered 
cables are provided for each phase. When the primary voltage 
is 10,000, the secondary is 328 ; but each transformer is pro- 
vided with an additional winding, by means of which a secon- 


ишш | dary voltage of 427 can be obtained with 11,000 volts on the 


primary. As a matter of fact, however, they are so connected 
that under normal running conditions the secondary voltage is 
360. Low-tension alternating current is taken from the 
transformers to the switchboard by means of paper-insulated 
lead-covered cables. Here knife switches are inserted in 
the cables, which are then connected to the slip rings 
of the rotaries. Middle tappings are taken off the secondaries 
of the transformers for the purpose of supplying the small 
induction motors which are coupled on the rotary shafts. A 
special starting switch is provided immediately under the three 
low-tension alternating-current knife switches for each machine. 
In starting up, the small induction motor is connected across 
the intermediate tapping, and when it has run up to its maxi- 
mum speed for that voltage the starting switch is thrown on to 
the other contact, which operation cuts out the intermediate 
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tapping and puts the full secondary voltage on to the induction 
motor. This, of course, increases the speed until the rotary 
approaches synchronism. Exact synchronous ce may be 
secured by means of a variable resistance in the shunt winding 
of the rotary. On the continuous-current side of the rotor is 
a return current cut-out together with two knife switches. The 
continuous-current ’bus bars are situated at the back of the 
switchboard, and are divided into two portionsconnected together 
through a recording wattmeter and an indicating ammeter. 
Thus by connecting the machine cables to one portion and taking 
the feeder cables from the other, the entire output of the sub- 
station is conveniently measured. Although an insulated 
return rail is provided, there is a switch on the board for con- 
necting the negative 'bus bar to earth when necessary. From 
the Finchley-road sub-station there go out four positive track 
feeders, each of which is connected to the ’bus bar by means of 
a knife switch, through an ammeter. Two of these feeders 
supply current to the up and down lines to Neasden, and the 
other two to the up and down lines to Baker-street. Since the oil 
switches are mechanically operated by levers spaced out along 
the front of the switchboard gallery, there is no panel carrying 
remote control switches. Each track feeder consists of a 


169/12 cable. 
(To be concluded. ) 


THE NEW PATENTS ACT. 


We may remind our readers that Sec. I. of the Patents Act of 
1902 becomes operative on January Ist next. The history and 
Parliamentary proceedings relating to the Act of 1902, which 
takes the form of an amendment to the principal Patents Act 
of 1883, have been fully reported in our columns; and the 
new Act itself, as finally passed, will be found in The Electrician, 
Vol. L. p. 472. It may be well, however, to recapitulate 
briefly its chief points. First of all, the period of provisional 
protection is reduced from nine to six months. Then all 
“ complete specifications are to be examined as to novelty, 
but the search is to extend only to complete English specifica- 
tions not more than 50 years old. A fee of £1 is to be levied 
for this search, but it must be borne in mind that the fact that 
the Patent Office examiners are unable to discover an anticipa- 
tion does not in itself constitute a guarantee that the invention 
under examination is new. If anticipations to the specification 
submitted are found, the patentee is communicated with and 
may amend his specification to meet the objections of the 
Comptroller-General Should this gentleman still hold the 
opinion that the specification, even in its amended form, was 
anticipated by a former patent, then he has the right to ear- 
mark the specification by a reference to the previous patents, 
which he believes anticipate the one under examination. This 
“ reference " takes the form of a stereotyped official formula 
appended to the claims. An appeal against this decision may 
be made by the inventor to the law officer of the Crown. It 
will be understood, therefore, that the inventor is granted a 
patent in any case if he desires it, and this is one of the 
chief points of distinction between the new English Patent 
law and the American and German Patent laws, which provide 
that an application may be entirely rejected. 

Mr. C. D. Abel, in a Paper receutly read before the Society 
of Arts, denounced in unmistakable terms the American and 
German patent laws and demonstrated by actual cases 
what injustices may be done by incompetent examiners. From 
this point of view Mr. Abel thought the new English patent 
law a great improvement upon that of the other two countries 
mentioned ; it would fairly satisfy the interests of the inventor 
while safeguarding at the same time those of the community. 
The one thing to be regretted was that it had taken 
the Patent Office authorities so long to adopt these regulations 
which had been proposed by bim some 40 years ago. 
Mr. Abel very justly remarked that the new procedure 
could only be carried through in a thoroughly satisfactory 
manner if the best of examiners, and sufficient of them, 
were engaged by the Patent Office. He made some inter- 
esting comparisons between the average length of time 


which each of the examiners of the Patent Offices of the three 
countries in question could devote to the examination of a 
patent. The calculations are based on recent figures as to 
number of examiners, hours of work and number of patents, 
and it is stated that in the United States, Germany and 
England, the average time comes out at 10, 15 and 16 hours 
respectively. Apparently, the conditions in England are the 
most favourable to a thorough search, but the lecturer drew 
attention to the fact that, as a rule, the applications for 
English patents contain a very much greater amount of 
subject-matter than is the case with the applications in the 
United States or Germany. He, therefore, comes to the 
conclusion that the examining staff of the English Patent 
Office, as constituted at present, is inadequate to its duties. 
With regard to the system of classification, Mr. Abel gave the 
prize to the American system, which divides the subjects of 
invention into 235 classes. Yet Mr. Abel is not content even 
with this rather formidable-looking number of divisions, but 
advocates the adoption of a number of new classes, to be 
devoted to machine elements.” Every division of the 
examining staff should—according to the author—be supplied 
with a set of these new classes, which would have to be 
consulted for every specification. 

Another suggestion of Mr. Abel was to append a staff of 
competent officials to the Patent Office, whose duty it would 
be to travel about, both at home and abroad, collect common 
knowledge, forwarding it to the Patent Office to be there digested 
and classified and put in a useful form before the public." 

Mr. Abel considered the right of the Comptroller-General to 
earmark a specification in the manner alluded to above, objec- 
tionable and he thought it would be better and more equitable 
to the patentee if the Comptroller would refer the public 
merely to the record of the proceedings in the matter. This 
point was criticised in the same sense by Sir Lloyd Wise in 
the discussion, while Mr. A. Siemens, the chairman of the 
meeting, agreed with the view which we have repeatedly 
expressed in these columns, that the partial investigation by 
the Patent Office as to the novelty of the invention will 
be of no marked benefit either to the patentee or the general 
publie. If it causes a delay in the grant of the Patent and the 
publication of the complete specification, the resultant effect of 
the new Act will be to retard rather than to accelerate the 
progress of our industries. 


A METHOD OF DESIGNING INDUCTION MOTORS.“ 
BY H. M. HOBART. 


In the design of dynamo-electric machinery, the term “ output 
coefficient" has been employed by Esson and by Kapp, and is gene 
rally denoted by the symbol ф. 


$—-W[((D*xAagxR) . ..... (0 


where W — rated output in watts; D- diameter at the “ air-gap in 
centimetres (for an induction motor, D is the diameter of the rotor); 
9 = gross core length in centimetres; Ag = activecore length; R= rated 
speed in revolutions per minute. (In induction motor designing it 18 
convenient to neglect the slip, and take for R the synchronous speed.) 

The coefficient has been chiefly employed in the design of con- 
tinuous-current dynamos and motors, and the writer has found it 
of extremely limited utility because commutation limits leads to 8 
very wide range of attainable values, depending chiefly upon the 
rated speed, voltage and output. Similarly in alternating-current 
generators, the required voltage regulation imposes limitations. 
Where, however, as in the case of synchronous motors and induction 
motors, heating should generally be the limit of output, becomes 
very useful to the designer, and the attainable value is far more 
independent of the rated speed, voltage and output than in the case 
of commutating machinery and alternating-current generators. 

In the writer's practice in designing three-phase squirrel-cage 
induction motors, he has, found the attainable values of Ø to range 
from 0:0009 at 10 н.р. to about 0:0018 at 1,000 H. p., thus only doubling 
in value for а 100 fold increase in output. It decreases slight with 
increasing voltage, increasing periodicity and decreasing speed. But 
for the purposes of a broad survey of the factors of induction motor 
design, it will be taken as varying with the output alone, and in 
accordance with the curve of Fig. 1. 


=o . 
* Abstract of a Paper read before Section D of the St. Louis International 
Electrical Congress. 
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The present investigation will be limited to three-phase squirrel- 
cage induction motors, and the range of investigation is carried to 
10,000 н.р., since the study of extremes will be generally admitted 
to be conducive to a clear comprehension of the factors involved. 
The writer has on other occasions shown that the importance of a 
small air-gap has been overestimated, and that it may, in fact, 
aside from its mechanical undesirability, be detrimental from the 
electromagnetic standpoint if carried to extremes. 

In the present investigation, the air-gap will be determined from 
the following forraula, except that in cases where this gives a value 
less than 0°10cm., the air-gap will be taken equal to 0°10cm. 


A20:0006 x y DxAgx V 
where V = peripheral speed of rotor in metres per second and A radi- 
cal depth of air-gap in centimetreg. 

T.W.C. denotes the total works cost in dollars, and the writer has 
found by examination of a large number of dynamo-electric machines 
built by many different manufaoturers in several different countries, 
that T.W.C.=KxDx(ag+O7%r) . .. . (2) 
where т is the polar pitch at the air-gap (i. e., the circumference at 
the air-gap divided by the number of poles), and K is a factor to 
which fairly constant values may be assigned for any particular 
type of dynamo-electric machine. 

For three-phase, squirrel-cage induction motors, K varies slowly 
from 0°15 in small motors, and it would approach 0°27 in a three- 
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phase squirrel.cage motor of 10,000 н.р. capacity. In the present 
investigation K will be taken from the curve of Fig. 2. K may be 
designated the Cost Coefficient." 

Of all possible values of D and Ag fulfilling equation (1) fora 
given value of ф, W and К, there is but one D and one Ag which 
make the total works cost & minimum. By a brief calculation it 
will be readily seen that the equation \g=2x0-7r=1-4r supplies 
the data corresponding to the minimum total works cost.* The 
author о to take this equation, in conjunction with a suit- 
able value of the output coefficient ф, as the ultimate basis for 
the design of induction motors, and to show that throughout a great 
range of speeds and outputs, the design arrived at by this means is 
also a practical and sound design. The author has tested this 
method in many cases, and whilst it may occur that a careful 
examination leads to employing a different ratio of Ag to r, it must 
be said that the above method appears to him to afford by far the 
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readiest means for obtaining a practical and economical design. 
It is quite natural that several other factors (which have not been 
considered in the cost formula) should affect the ratio of Ag to r, 


* Setting equation (1)in the form М = = W/(D?B¢), and letting r= K P 
and substituting these values in equation (2), we obtain 


W , 
T.W.C. =K x Dx (pag +07 D) 
or T. W. C.- K x (ов +07 крз). 
Differentiating and equating to zero, we obtain 


W 
-p t?x07xK X DSO, 
or -л7+2х O7 хт = 0, or Ag = 2 х O˙7r = 1:47. 


for instance, very high peripheral speeds would make it desirable, 
for mechanical reasons, to increase the ratio of ^g to r, whilst very 
low peripheral speeds would tend to make it preferable to decrease 
it for thermal reasons. It will also be seen that small variations 
from the ratio of Ag to r for the minimum cost generally increase 
the cost but slightly, and this fact must also be kept in mind. The 
dimensions of the design for minimum total works cost may be 
derived as follows :— 

We have the condition that Ag = 1:4т and D*\g = W/ (G х Б). 

We deduce 1:4 D?r — W, (G К). 

If N= frequency in cycles per second, we have: 


D 2 190Nr/(7R) =88-2N7/R, 
1:4 х 1, 460 N /R W/($ x В), 
. 3= 000049 x W x R/ G x №) and r=0°0794 


т is SMS of the value assumed for the *' cost coefficient," 
К. W, Капа N are in any case given, and Фф is determined from 
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the curve of Fig. 1. Thus we may readily determine r for any 
given case, then Ag (from Ag=1°4) and then D, and then the total 
works cost. In Tables I. and II. this is done for motors of 10 Н.Р., 
100 H. P., 1,000 H. P., and 10,000 H. P., for 25 and 50 cycles per second 
and for a wide range of speeds (numbers of poles). 

To set suitable limits to the scope of the present investigation, 
the author has entered up in the tables only those designs complying 
with the following three conditions :— 

First Condition. Values of not less than 18cm. for the pole 
pitch, т. With small values of т only a small number of slots per 
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pole can be taken, and this deleteriously affects the zig-zag disper- 
sion, quite apart from the fact that with but few slots per pole the 
“dead points;' become more distinct. Nevertheless, 18cm. must 
by no means be taken as the smallest pole pitch which it is justi- 
fiable to employ in practice. In small motors still lower values of r 
must be taken. Second Condition. The peripheral speed, V, shall 
not exceed 40 metres per second. Third Condition. No designs 
for speeds below 40 revs. per min. are considered, and even these 
low values are merely used to emphasize the tendencies in extreme 
cases. 


It may be well to go through the calculations for one case. We 
choose that of a 10 H. P., 12°5-cycle, four-pole motor. From the 
curve of Fig. 1 we find cb to be equal to 0:00092. W 7460. 


R=875. N=12'5. /,20:0000187 x 7460/0-00092 = 0:0885сю. 
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10 HP. 
4 pole 
T= $107 |  AxH-0675 
т= 16:9 | C= 9:5 
х= 9287 C= 142 
D= 216 | С"= 075 
V= 845 | s= 0:048 
A= 010 | cos = 0:913 
100 H.P. 
4 pole. 6 pole. | 8 pole 
= 0H= 142 R= 500H= 125 R=  8375H- 114 
T= $493AxH=172 T= $5674xH=149 T=  $6025AxH— 137 
r= 857'C= 95 r= 8318 C= 95 r= 24 C= 95 
Aga 50 C= 101 y= 44 C= 1:06 Ag 397 C 1:08 
D= 454 C’'= 075 D= 594 С= 075 D= 723 C’= 0°75 
V= 178 „„ 0024V= 151 c= 0029 v 142 c= 0:034 
= 0-12 cosp= 0955 A 0-12совф= 0.945 A- 0-12 созф= 0:936 
12 pole | 16 pole. | 24 pole. 
R= 20H= 99 R= 188Н= 9 R=  195H- 789 
T= $S710AxH=121 T= 8785 Ax H= 109 T= $900AxH=0°95 
r= 248 C= 95 r= 226|C—- 95 r= 197 C= 95 
№= 847 Cm 1:15 №= 814|C—- 12 g= 275 C= 1:26 
D= 947 C 0-75 D= 1151|С'= 075 D= 1505 C/ 075 
Væ 125 e= 0040 V= 11:3 „ 0046V= 98 c= 0:055 
A=  012cos 0925A= 0 12 c = 0912A= 0:12.cos¢= 0:900 
1,000 H.P. 
4 pole 6 pole. | 8 pole. 
R= 1750Н= 272 R= 500H= 237 R-  8375H- 216 
T= $2,450AxH=86 T= $2,820AxH=76 T= 83,140 A «x H 6:9 
r= 68 = 9:5 Tr 59:2 C= 95 т= 54 [C= 9:5 
Aga 9532 c= 0-61 Ag— 88 C'= 0-62 g= 76 |C= 0:693 
D= 865 С= 075 D= 1135 C — 075 D= 188 |С"= 0°75 
V= 84 |т= 0020V— 296 s=. 0O0094V— 27 „ 0:026 
A= 0:32совф= 0˙960 A 0:32 совф= 0056A- 0:32icosp 0:957 
12 pole. 16 pole. 24 pole. 
R=  250H- 188 R= 188, = 172 R=  195H- 15 
T= $3,730AxH=616 T= $3,950AxH=548 T= $4,520 A xH=48 
т= 47 C= 95 r= 428'/C= 95 тә 375 C= 95 
Ag- 66 O 0625 % 60 C 0625 40 525 C 0°68 
D= 180 С= 075 D= 219 C 075 D= 288 C“ 0-75 
V= 235 oK 0°031V= 21:4 c= 0:033V= 18°75c= 0:038 
A= 0-321совф 0'940 A 0.32 c 0934 A 0-82 совф= 0:930 
32 pole. | 48 pole, | ] 72 pole. 
R= 94 Н= 186 R= 625 H= 11:85 R 41-7/H= 104 
T= $4,950AxH=43 T= 5,050DAXH — 3:87 T= $6,500A H. 
r= 34 C= 95 r= 29.7 ( 95 т= 26 C 95 
= 475 C= 0°64 g= 41:5 C 066 Age 364 |С= 0-72 
D= 847 С'= 075 P 454 C“ 075 D= 595 C 0-75 
V= 17 c= 0042 V= 158 c= 0:052V= 18 „ 0063 
A= 0:32 совф= 0˙923 A — 0:32 совф= 0906 A= 0°32|совф= 0890 
10,000 Н.Р. TS 
24 pole. | 82 pole. 48 pole. 
R= 125H= 296 |R- 94 |H= 268 R= 625 fl 234 
T =824, 100 A x H= 26:4 T = 826,500 A х H=23-7 if =$29,400 A x H 20˙7 
т= 74 C= 95 r 67 C= 95 |r= 58:6 [C- 95 
N= 104 C= 0-58 % 94 C= 058 9 = 82 |C- 0585 
D= 565 C’= 0-75 De 685 !'0"— 0-75 р 895 C 075 
V= 37 c= 0°050\V= 33:5 „ 0055 v 29:4 lo= 0063 
A= 0'88совф= 0910 = 088 co 0904 A = 0°88|совф = 0:890 
72 pole. 
R= 417 H =20-4 
T =$33,400 Ах H= 17:85 
T 21 C = 9:5 
Ag= 715 C = 059 
D =1,170 С = 075 
V= 255 с = 0:072 
A= 0:88 cos = 0:875 


| 


designed for Minimum Cost. 50 cycles per second. 


100 H.P. 
4 pole. | 6 pole. 8 pole 
R= 1500H= 114 R= 1000H= 99 R= 750 l- 9 
T= $315AxH=1°37 T $362AxH=121 T=  $392AxH-190 
r= 285 C—- 95 fr 249 C= 95 r= 225 C= 95 
j= 40 C' 110 Ag= 348 C= 1:14 Ag= 815 C= 1% 
D= 364 С= O75 D= 476 C' 075 D= 572 C= 075 
V= 2985 (с = 0:031 V= 249 g= 0:040 V= 225 o 0046 
A- 0-12 cos = 0945A= 0-12 совф= 0:928 А = 0-12|совф= 0918 
і i і 
12 pole 16 pole. 
\ ` сезшш 
R= 500Н=- 79 R= 3875H= 7:2 
= $457A4xH=0:97 T= $497А х H=0°875 
r= 198 C= 95 r= 18 C= 95 
Ag- 277 C= 1-96 Ag= 25 nu 1:30 
D= 76 C'= 075 D= 915 C 075 
Ve 19:8 с= 0056 v 18 o= 0:063 
= 0:12созф= 0:900,A= 0-12 совф= 0:890 
1 | 
1,000 Н.Р. 
12 pole. 16 pole. 24 pole. 
R= 5008= 15 R= 375H= 136 [R= 250H= 1165 
T= $2240AxH- 48 T= $2,490'A x H=4-38 T= 82,830 A x H 375 
T= 87:5 Cz 95 r= 84 C 95 r= 297 C= 93 
N = 52:5 |С = 0°64 Ag= 47:6 |С = 0:65 Ag= 41:5 |С = 067 
D= 144 |С"= 075 D= 174 C“ 075 D= 227 C= 0°75 
V= 87:5 |с= 0:039 У = 34 |с 0:043 = 297 c= 0051 


| 


A= 0°32совф= 0928А= 0.32 % = 0:920A— 0-32 созф= 0910 


32 pole. | 48 pole. 72 pole. 
R=  188H- 108 R= 125H= 945 R= 835 f 825 
T= $3,120Ax H— 3:43 T= 83,590 Ax H=3 T= $4,20A x H= 24 
r= 27 (C= 95 т= 236 C= 95 T 207 C= 95 
Aga 3T8|C- 070 у= 88 C O75 Ag= 29 C= 08l 
р= 275 |С"= 075 D- 361 C’= 0-75 D- 473 C= 07 
V= 27 =  0059V— 286 „ 0:072,V= 207 c= 000 
A=  082cos— 0895А=  032cosó— 0:8754= 0°82 совф= 0-530 
10,000 Н.Р. 
108 pole 
Re 552 = 142 
T = $23,100 Ax H- 12˙5 
T= 85:5 = 9:5 
Ag— 49:6 С'= 0:70 
D=1,220 C“ = 0:75 
V= 35:5 o= 0:124 
= 088 cosó — 0-800 


— 


As this is below the stipulated amount, A is taken equal to 0'1 cm. 
0793 / 7,460 х 875 91. 
r=0:079 0-00092 x 156 21 Oem., 
Ag-—l4r-929:4cm., D-4r/-«—26:8, V=2Nr/100=5°25 metres per 
second. 

K, the “ cost coefficient ” is found from the curve of Fig. 2, to be 

equal to 0°14. 
T =0°14x 26°8 x (29:4 +07 x 21:0) 8165. 

In the tables are also given values for the “ dispersion coefficient,” 
с, the value of which is of great importance in induction motor 
design, and for the maximum value of the power factor, which 18 
entered up as cos ф, according to customary conventions, although. 
of course, ф in this case is the angle of lag at the motor between 
terminal voltage and current, and has nothing to do with ф the 
output coefficient. In deducing о, the method set forth on p. 809 
of the Electrical World and Engineer, for April 80, 1904, has been 
employed. H, the average number of slots per pole for stator an 
rotor having been for simplicity’s sake, taken equal to 0°47, an 
this is a fair average working value for rough preliminary calcula- 
tions, although, of course, the voltage and other considerations 
must be considered in the final design. It is further assumed that 
the slots are half-opened. The constants C, C' and С”, employed 
in the calculation of о are defined in the article referred to. Cos 
=1/(1+ 20). 

One fact is very striking—namely, the lower minimum total 
works cost and the larger values of o for motors for a high frequency. 
As the author has already pointed out, the “ output coefficient Ф 
has been taken as depending only upon the brake horse-power. 
would have been more correct and more in accordance with the 
present practice to take a slightly higher output coefficient for low 
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frequencies This would have decreased the cost and slightly 
increased the dispersion coefficient (с) of the low frequency, as 
compared with the high-frequency designs. 

Figs. 8 and 4 show for the 100 н.р. 25 cycle designs the variation 
in the total works cost and in e with variations in the ratio of Ag 
to т. It is evident from these curves that it is permissible to depart 
to а considerable extent from the ratio Ag/r = 1:4, as the total works 
cost will not be increased by any prohibitive amount. On the other 
hand, we learn from Fig. 8, that the decrease in c is very slight 
for a considerable decrease in Ag/r, and hence, so far as power- 
factor is concerned, one rapidly reaches undesirable dimensions 
in endeavouring to improve the power factor. But, especially in 
small motors, one is for this and other reasons obliged to depart 
widely from the most favourable ratio, so far as regards minimum 
eost. In such cases considerably smaller values than the ratio 
Nr 21:4 are commonly employed. But for all medium sizes and 
large motors, the method here described affords a ready means of 
obtaining a good preliminary design. 


THE COMBINATION OF DUST DESTRUCTORS 
AND ELECTRICITY WORKS ECONOMICALLY 
CONSIDERED.* 


BY W. P. ADAMS. 


(Concluded from page 391.) 


Hackney.—As already stated, I have taken great pains to ascer- 
tain the actual coal consumed per unit generated at Fulham, but as 
no regular record is kept of the water consumption, it may perhaps 
be suggested that I have taken too high a figure in basing my cal- 
culations on 8lb. I am quite satisfied as to the correctness of this 
figure, but owing to the element of uncertainty, I turn with the 
greater pleasure to the Hackney records, for here the water is metered 
and the coal consumption ascertained. In addition to this, the 
figures of the water and coal consumption are quite exceptionable. 

The electrical plant at Hackney consists of high-speed engines and 
direct-current generators, and an interesting feature is the 1,200 unit 
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Tudor battery. The plant is run condensing, and 30lb. of water are 
used per unit generated. The average coal consumption is about 
51Ь. per unit generated. The Hughes & Stirling destructor consists 
of three four-cell groups, with a combustion chamber between each 
two pairs of cells. The combustion chambers lead direct to three 
Babcock boilers placed immediately behind the cells. The refuse 
is tipped into hoppers, from whence it is raised by elevators into 
three large bins above the cells; from these bins it is drawn as 
required and fed into the cells. The blast is provided by electrically 
driven fans, and is not heated. 

The annual curve (Fig. 11) is not dissimilar from the Fulham; a 
better value, however, is obtained in the summer, and the Fulham 
record of 58 units per ton throughout the week is beaten by the 
Hackney 60 units per ton. The units per ton throughout the year 
amount to 41:1, as against the Fulham 27:8. It should be observed 
that the curves cover the same period – namely, from June, 1902, 
to May, 1908. The coal in this and all the Hackney curves is 
plotted in at 5lb. per unit generated. 

The chief interest lies in the Hackney day-load diagrams, for at 
present the day load is small and the peak value almost beyond 
belief. The method of burning the refuse differs slightly from that 
in use &t Fulham, in that & varying nuniber of cells is used when 
occasion requires. The refuse is, however, burnt uniformly, without 
any attempt to force the cells during the hours of the heavy load. 


* Abstract of a Paper read before the Institution of Electrical Engineers 


Dec. 16. 


The rate of burning per cell-hour varies very little. The cells are 
shut down early on Sunday morning, when the refuse which has 
been collected during the week is exhausted, and started again on 
Monday morning as soon as the new supply of refuse begins to come 
in. On November 6, 1902—a Thursday, which is closing day at 
Hackney—the whole output was carried on refuse steam (Fig. 12). 
The highest value on the peak lasting about two hours amounted to 
no less than 104:3 units per ton. The rate of burning is shown at 
the base of the diagram. Eight cells were burning from 12to 8 a.m., 
12 cells onwards to 10 p.m., and from 10 to 12 eight cells. Although 
the refuse was being burned steadily, the generating plant was shut 
down from 6 a.m. to 1 p.m. The three diagrams for December 16, 
17 and 18, 1902, showed that the high value of 104 units per ton is 
not altogether exceptional, the average for the three days amounting 
to 102°1 units per ton. On each of these days the refuse was burnt 
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uniformly throughout in 10 cells, and the generating plant was 
entirely shut down for four or five hours. The value obtained on. 
December 17 of 105:8 units per ton on the peak load is the highest 
record which has come to my notice. I desire to repeat that these 
figures were obtained under ordinary working conditions, and with. 
out anyone being aware that such fine results were being realised 
until the curves had been drawn out. Given a sufficiently large 
load such as that obtained at Shoreditch, there really seems to be no 
reason why 100 units per ton should not be reached throughout theday. 
After observing the splendid value obtained on one of the Fulham 
curves, I naturally anticipated better results would be found at 
Hackney, and, comparing the relative water consumption, if 90 units 
per ton 1s obtained at Fulham, 120 or even more ought not to bean 


1900 HACKNEY | 
LOAD DIAGRAM, 2 1 7. 
900 Dee. 18th, 1902. 2; 2 
Tota! Units Generated. = 9798 BAA 
Coal Used. = 2 eas 120 ў 
800 Refuse Burat. а 144 Tons. р 
. ШІ ТЕ 
Unite Generated from Refuse= 8033 @ 
100 м ” ” „% * 65'8 Units per Ton. z 
» Refuse Burnt per Coll-hour э | `6 Tons. Coa! = 6828 ive.¥ 
A 10 Сее burning all dag. 31165 Units. 
e E TEM 
2 600 A 
400 5 ` 
N : Refuse on |Peak i 
ww ||| geli 
SIN S 
100 


MN 
mm LLLL 

ANRE 

1212345678910111212 845067 89101112 


a.m. Noon. p.m. 
10 Cells all Day. 


Ето. 18. 


impossible figure at Hackney. Air leakages are, I believe, not un- 
known at these works, and may perhaps account for reduced efficiency. 

I have thought that a diagram showing the value of the large 
battery at Hackney might be useful. The diagram of December 18, 
1902 (Fig. 18), gives the total load on the station, including feeder 
output. The solid line gives units generated, and the dotted line 
the station output. The battery charge and discharge is indicated 
by the shaded portions, on the top of the peak the average load 
taken is about 160kw. and the maximum 220kw. ; roughly the dis- 
charge on the top of the peak represents 600 units, about half the 
nominal capacity of the battery. Had the full capacity of the 
battery been utilised the load carried on the peak would have been 
250kw., and a very small quantity of coal would have been required. 
As it is the diagram shows that about 40 per cent of the coal which 
would be necessary without the battery has been saved. 
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‚ А reference to Table B will show that for the year ending March, 
1908, some 87 units per ton of refuse were generated after deducting 
the electricity used in the fan motors. As the average of steam-raising 
value is put at IIb. per pound all the year round, and the water evapo- 
rated during the last financial year was only 0:541Ь. per pound, it 
seems fairly safe to assume that an average figure of 64 units per 
ton will be obtained ultimately. Personally, I shall be surprised if 
in the course of a few years this figure is not 5 exceeded. 
In this connection it is not a little interesting to note that a value 
of 105 units per ton at 80lb. of water per unit means an evaporation 
of 1°4lb. of water per pound of refuse. 

The destructor costs for the last financial year are high; the 
wages correspond curiously with those at Fulham, the clinker 
disposal formed a considerable item of expense, and as the destruc- 
tor was running only 11 months during the year, the capital charges 
per ton were heavier than will be the case in future. The credit to 
the destructor for electricity is based on the coal cost, and is there- 
fore absolutely fair. As in the case of Fulham, the difference 
between the destructor revenue and total costs—namely, 85:4d. 
per ton destroyed, is met by a credit from the Health Department. 
Owing to the Hackney destructor having a less favourable market 
for its steam, it does not seem likely it will earn a profit as will 
probably be the case at Fulham. 5 


Bermondsey.—The smallest of the London combined stations 
successfully completed a year of working. The returns, however, 
have not yet been published, and at the time of writing are not 
available. Mr. Vincent has, however, kindly placed at my disposal 
information which will prove of interest. The plant consists of 
high-speed vertical engines with direct-current generators ; no use 
is made of the exhaust steam. The battery is small, being of only 
240 units capacity. The Hughes & Stirling destructor consists of 
three pairs of cells with three Babcock boilers. A combustion 
chamber is provided between each pair, which leads into a flue at the 
back of the cells and so to the boilers. This arrangement is not 
quite so favourable as that at Hackney. The blast is provided by 
electrically driven fans, which only take 6 per cent. of the total 
quantity of electricity generated. in addition to supplying steam 
to the electric generators a supply is given to the adjoining baths 
and washhouses. The coal bill at the baths before the erection of 
the destructor was between £400 and £500 per annum; two stokers 
were also employed whose wages amounted to about £150 a year. 
The coal burnt at the electricity works was only 400 tons for the 
year; thus, altogether apart from the electricity works, a saving of 
about £600 less £880—the value of the coal—has been effected by 
the introduction ofthe destructor. It will thus be seen that the whole 
of the electricity generated may be credited to the refuse. After 
deducting the units used by fan motors, the very creditable figure 
of 29-8 units has been obtained per ton of refuse, a figure second 
only to Hackney. On the official test the fine value of 1:651Ь. of 
water was obtained per pound of refuse, and, in view of the high 
calorific value of the Bermondsey refuse, Mr. Vincent anticipates 
that some 86 units per ton is the ultimate value of the refuse. The 
credit given to the destructor of 14. per unit generated, or 1 09d. 
per unit sold, is undoubtedly high, but the works are unfavourably 
situated, the price of coalis high and condensing is impossible. 
Compared, therefore, with the average for the six uncombined 
London undertakings of 0°98d., the figure is not so extravagant as 
would appear at first sight. In view of the high coal value, the 
Bermondsey destructor should earn a substantial profit when the 
full heat value of the refuse is utilised. 

Woolwich.—The combined electricity and destructor works here 
have 80 recently been added to the list of Metropolitan undertakings 
that returns for a year of working are not available. I am able, 
however, to give the result of an excellent test taken early this year. 
With a water consumption of 40lb. per unit generated, the fine 
figure of 100 units per ton was generated for two hours con- 
tinuously. With the same economical plant as at Hackney this 
figure would haye been 188 units per ton. If Mr. Mitchell can 
bring his water consumption down he may yet beat all records. 
The destructor is a Meldrum Bros. “ Simplex.” 


PROVINCIAL UNDERTAKINGS. 


Wimbledon.—From the figures given to me by Mr. Tomlinson 
Lee it is plain that these works shoald not be included in the list of 
combined undertakings. The joint works adjoin the sewage works, 
and the whole of the steam available from the refuse is used for 
sewage pumping and heating the hospital some 600yds. away from 
the works. The coal saved to the sewage works amounts to £900 
a year, and Mr. Lee states that beyond what the destructor can do 
he provides coal-generated steam to the value of about £5 per 
annum in addition; this being so, the value of the steam in terms 
of possible units of electricity generated can only be estimated. 
On the basis of the present coal cost—namely, 0°9d. per unit sold— 
the units generated would amount to 800,000. From another 
source I understand that it has been estimated at 45 units per ton. 
Taking the former figure, 88 units per ton is a highly creditable per- 
formance, seeing that the refuse is burnt with pressed sewage sludge 
in the proportion of 1 ton of sludge to 2 tons of refuse. The large 


percentage of moisture and the very small percentage of combustible 
matter in sludge is well known. The furnaces are of the Beaman & 
Deas type, with Babcock boilers. 


Grays.—Through the courtesy of Mr. Long and Mr. Arthur 
Preece I have been provided with very full information regarding 
these works, and although the quantity of refuse burnt is exceed- 
ingly small compared with the large works we have been considering, 
the results obtained are valuable. The generating plant is of the 
usual type, vertical high-speed engines with direct-current generators. 
The battery is a D.P. of 160 units PAPA The plant is run non- 
condensing. The destructor is a two-cell Meldrum Simplex, with a 
Lancashire boiler which is usually short. An economiser is in use, 
and also a regenerator in conjunction with steam blast. During 1992 
the coal consumption per unit generated as ascertained by Mr. Long 
when the destructor has not been at work was 9lb. in the winter and 
10lb. in the summer. The average for the year works out at 9'5lb. 
The total coal used during the year was 848 tons, а large proportion 
of which was used in getting up steam to assist the destructor for a 
short time every day. The resulting 15 units per ton of refuse is 
poor, but it is clear that as the load increases a better value will be 
obtained. Returns for the year ending March, 1908, have reached 
me, and a substantial improvement is already manifest. Allowing 
for the reduced consumption of 91Ь. of coal per unit, the average 
units per ton of refuse is increased to 21. The ultimate value with 
the plant working under more favourable conditions should reach 
80 units per ton. In a small plant of this description burning 
between 2,000 and 8,000 tons per annum, the economical utilisation 
of the refuse becomes quite a special study, and the burning of coke 
breeze or coal in the destructor furnace to assist in the event of a 
shortage of refuse would probably prove more economical than 
getting up steam in an independent boiler. It is not possible to mix 
good fuel with the refuse, but with a little trouble a portion of the 
grate can be separately utilised. It is, I understand, now Mr. 
Long's practice to burn coke breeze in the furnace in this manner. 


Gloucester.—The type of destructor in use in this town is that 
constructed by Messrs. Heenan & Froude. The plant is a com- 
aratively small one, consisting of two cells only, with one Babcock 
boiler. An economiser is used, and also a regenerator in conjuncton 
with the fan blast, the fan being driven by electric motors. The 
engines are vertical high-speed condensing, the generators direct- 
current, and an E.P.S. battery of 440 units capacity is in use. In 
recording the returns for the year 1902-3, I have had difficulty in 
apportioning the units generated between coal and refuse; Mr. Bache, 
the engineer, informs me that the usual rate of burning is 1 ton per 
hour, but on the peak the rate is increased to from 25 cwt. to 28 cwt. 
He states that 100kw. to 120kw. was maintained for one hour. 
From 25 to 40 units per ton are obtained in summer and from 60 to 
80 in winter. When all the refuse is burnt usefully, it is expected 
that an average of 86 units per ton will be obtained; at present the 
day load is small. In dividing the units generated for the year 
between the coal and refuse, I have had to assume that 151Ь. of coal 
were burnt per unit generated. The refuse-generated units on this 
basis work out at one-third of the estimated total possible. Messrs. 
Heenan & Froude inform me that at present one-third of the refuse 
is burnt usefully. 


Christchurch, N.Z.—One other plant I must mention briefly, as 
it has the distinction of being the only combined works outside the 
United Kingdom. The installation at Christchurch, New Zealand, 
has just completed its first year of working, and when the returns 
are published shortly, excellent results are promised. The electrical 
equipment is the usual high-speed direct-current type, but the battery 
is large, being half the size of that at Hackney—namely, 600 units. 
As an advocate of large batteries in combined works, I look forward 
with special interest to the publication of particulars, for the total 
capacity of the generators installed is only 200kw. The destructor 
is of the Beaman & Deas type, consisting of two pairs of cells and 
two Babcock boilers, erected by Messrs. Meldrum Bros. in 1902. 
25 tons of refuse is destroyed between the hours of 8 a.m. and 
10 p.m., giving ample steam for supplying the load during these 
hours and for charging the battery; the generators are shut down 
the rest of the day. The average evaporation is given at 2,0001b. 
of steam per ton of refuse. 


Enough has already been said to show that under satisfactory 
conditions excellent results may be obtained from the combination 
of refuse destructors with electricity works. The installations at 
St. Helens and Shipley have been described by Mr. Highfield and 
Mr. Schofield respectively, and between 80 and 40 units per ton 
are obtained on the average. In a recent letter, Mr. Schofield 
informed me that he anticipates that some 50 units per ton will 
eventually be realised. At Partick, 29°6 units per ton were realised 
during last year, and it is anticipated that 37 units will ultimately 
be obtained. Although I have not obtained much data from Garston, 
the figures supplied show that some 50 to 60 units per ton are 
frequently obtained, and particulars of a test lasting 18 hours with 
the generating plant run non-condensing show an average of 62 
units per ton, the water consumption being 50lb. per unit generated. 
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In endeavouring to secure good steam.raising results, it is 
desirable to maintain the temperature of the flues as uniformly 
as possible and any device therefor which will render the 
shutting down of the plant for cleaning purposes unneces 
will be valuable. Particularly is this so in small plants, and the 
apparatus devised by Mr. Sillery, of Wrexham, is a step in the 
right direction. By means of this apparatus the dust destructor at 
Wrexhain has been kept running for a whole year without a break. 
The maintenance of the temperature in the flues is important, not 
only from a steam-raising point of view, but also is desirable as 
tending to reduce the expenditure on repairs. The constant expan- 
sion and contraction of the brickwork owing to alternate heating 
and cooling is destructive. 

As points deserving of careful attention, I have already referred 
to air leakages and the method of producing the blast. Both of 
these may be sources of large percentages.of waste. Another.point 
to which I have referred and which it may be well to emphasise, is 
the possible loss of efficiency due to long and badly-arranged flues. 
Mr. Price F. White, of Bangor, has been most kind in providing me 
with information concerning his plant, and in explanation of the 
poor results obtained calls my attention to the construction of the 
main flue. It is important to note that the destructor was added 
after the electricity works had been put down, and the main flue 
from the destructor to the boiler-house is long and built at a low 
level. The result is that the flue is very damp, and the greater 
part of the evaporation due to the destructor gases takes place out- 
side the boiler. At times, Mr. White informs me, the flue is so full 
of water that the destructor has to be shut down. 

A large proportion of total costs is often caused in disposing of the 
clinker. This matter is one requiring serious consideration, as if a 
satisfactory sale for this destructor bve produci can be secured, a 
heavy annual cost will be turned into a substantial profit. As an 
illustration of this I may point to the fact that at Fulham the cost 
of disposal of clinker amounted to £479. Mr. Fuller is making 
special efforts to dispose of his clinker profitably, and this year the 
loss will have disappeared and a profit have been secured instead. 
At Hackney, Mr. Robinson is not quite so successful, but he is now 
disposing of the clinker without cost. This will result in a saving of 
£750—no mean proportion of the total costs of destruction last year. 

So long ago as 1892, Prof. George Forbes stated in a lecture before 
the Society of Arts that if the refuse then collected in Paddington 
were properly burnt and used in the most economical way, it should 
provide enough electricity to light one 8 c.p. lamp for two hours 
every night of the year per head of the population, which is the 
estimated amount of light demanded by the exigencies of modern 
civilisation. It is a great pleasure to me to take upon myself the 
vindication of Prof. Forbes as a prophet, for by the exercise of a 
small amount of scientific licence, I am able to demonstrate that 
in at least two Metropohtan boroughs this result will certainly be 
achieved within a few years. A 80-watt carbon lamp burning two 
hours per night throughout the year would absorb 22 units. A 
Nernst lamp giving the same light would burn, say, 11 units. The 
population of Fulham is 150,000, thus 1,650,000 units would be 
required ; the ultimate value is estimated at 1,870,000 units. The 
population of Hackney is 280,000, the units required would amount 
to 2,580,000 ; the ultimate value of the Hackney refuse as estimated 
by Mr. Robinson is 2,486,000 units. 

I will ask you to bear with me while I make a modest little calcu- 
lation on my own responsibility. The annual collection of refuse 
in London amounts to approximately 1,250,000 tons; taking so low 
an average as 40 units per ton asits potential capacity for generating 
electricity, no less a sum than £200,000 per annum—taking the 
average coal cost of all the London undertakings—is being tipped 
on dust heaps, resolved into vapour and deliberately barged out to 
sea at heavy cost. 


Conclusions.—As I am addressing engineers, I need summarise 
my conclusions but briefly. 


1. The remarkable figures obtained in some undertakings as demon- 
strated in the series of curves I have had the privilege of laying before 
you, are evidence that great advances have been made in the problem 
of utilising waste heat from burning refuse in destructors since the 
pioneer works were started. 

2 That these results still leave room for substantial improvement— 
(a) By closer attention t» the details of construction of furnaces and 
flues and the general arrangement of the plant; (b) by improving the 
methods of handling and burning the refuse; (c) by careful utilisation of 
the steam generated and the adoption of an economical form of blast. 

3. That, given suitable conditions, there 1s without doubt a substantial 
gain to be effected by the combination of electricity and destructor 
works; but owing to the variation in the calorific value of refuse in 
different localities, and to other special local considerations, every pro- 
posed case of combination needs to be considered on its merits by persons 
qualified to make an independent and intelligent inquiry. 

4. That the various and in some cases crude methods in vogue of 
adjusting accounts between the two works need to be systematised, 
and that it is highly desirable that the results obtained be separated and 
recorded with accuracy, so as to give, so far as possible, a true record of 
the financial position of both works. 


THE EFFECT OF VACUUM AND SUPERHEAT IN 
STEAM TUBBINES.* 


BY J. Б. BIBBINS. 


Much uncertainty seems to exist at the present time concerning 
the relative value of high vacuum and superheat. By the term 
relative is here meant, not a specific gain in steam consumption 
рт зе, but the net saving to the power station at the coal pile. А 

igh vacuum permits the low-pressure section of the turbine rotor 
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Fic. l.—RrLATION-VacUuM TO Economy. 800kw. Parsons Turbine, 
Hulton СоШегу. Full Load, no Superheat. 


to move in a more rarefied atmosphere, while a high superheat 
serves to defer the “dew point or beginning of condensation of 
steam during its expansion, thus eliminating to a large degree the 
detrimental effects of friction due to entrained moisture at high 
surface speeds. Figs. 1 and 2 show the effects of vacuum. In the 
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Fro. 2. —ReraTION-VacuvuM то Economy. Westinghouse- Parsons Turbine. 
No Superheat. 
N. B. — Observations at 28in. taken from a subsequent test under same 
conditions. 


former the test covers vacua from Oin. to 26:5іп, the latter from 
25in. to 28in. The drooping of the curve of steam consumption at 
the right (Fig. 1) clearly shows the relative advantages of the last 
The curve rate of increase per lin. of 
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vacuum " shows this still more clearly. With 2lin. vacuum the 
gain is but 1 per cent. per inch, at 26hin. it is 3§ per cent., and at 
28in. 5% per cent., the last point being, however, estimated. A test 
upon a large Westinghouse-Pasons turbine between 25in. and 28in. 
is shown in Fig. 2. Here the benefit from vacuum at half load is 
considerably greater ап at a slight overload—viz., 5 per cent. per 
lin. in the one case and 3 per cent. in the other. The effect of 
superheat on economy is as striking as that of vacuum. In Fig. 3 
the steam consumption was reduced 23 per cent.—from 16:45lb. to 
12°66lb. per electrical horse-power at full load by raising the 
vacuum 8in. and superheat 140deg. 

The series of tests upon a 400kw. turbine by Dan and Main give 
curves of slightly different character, but of close agreement. The 
relation is a direct proportion, and a uniform gain of 10 to 11 per 
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Fic, 3.—EFrrect or VACUUM AND SUPERHEAT ON STEAM CONSUMPTION. 
1,500kw. Turbine. Full Load. 


cent. per 100deg. superheat is observed, this gain being practically 
the same at all loads, as the steam consumption lines are parallel 
(Fig. 4). From these curves and other data on Westinghouse- 
Parsons machines it is apparent that, although wide variations exist, 
in round numbers 100deg. superheat will ensure an increase in 
economy of about 10 per cent., and lin. vacuum (between 25in. and 
28in.) 8:5 to 4 per cent., depending somewhat upon the load. 

Upon this assumption we may estimate the net saving resulting 
from the use of high vacuum. In Table I. three cases have been 
calculated embracing possible or typical conditions of service and 
eost of fuel. A 2,000kw. plant has been chosen, containing two 
1,000kw. units. By raising the vacuum 2in.—from 26in. to 28in.-— 
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a saving in coal results, amounting to 8:5, 26 and 1:8 tons per day 
іп the three respective cases. The extra cost of high vacuum con- 
denser equipment will, however, be about $2 per kilowatt capacity, 
or $4,000. Deducting the interest and depreciation (124 per cent.) 
on this investment from the fuel savings, a net saving is determined 
which represents an interest rate of 115, 27 and 8 per cent. respec- 
tively on the increased investment in high vacuum. The increased 
power requirements of the new equipment will presumably reduce 
these percentages by 1 to 5 per cent., according to the price at which 
power is charged; but the estimates, although largely tentative, 
certainly point to high vacuum as an excellent investment where 
high plant economy is imperative. 


Table I.— Relative Economy of High Vacuum. 


M. 


Case. I. II. III. 
( Good coal, | Med. coal, Poor coal, 
Conditions of operation .......... continuous continuous day 
| service. service. service. 
Capacity plant, kw................. 2,000 2,000 2,000 
Daily run, hours 24 24 10 
Yearly run, days .................. 365 300 300 
Average load, kw. ................ 1,500 1,000 1,000 
Price coal, рег ton (2,0001b.) ........ $4.00 $2.00 $1.00 
Evaporation (actual), lbs. .......... 9} 8 7 
Average economy, Ibs. water per kw. -hr. 23 22 22 
Raise vacuum, inches.............. 26 to 28 26 to 28 | 26 to 28 
Water saved per kw.-hour, lbs. ...... 1:84 1:76 | 1:76 
Water saved рег day, lbs 66,240 42,240 17,600 
Coal saved per day, tons............ 3°49 2°64 | 1:2 
Gross saving per day .............. 818-96 $5.28 $1.26 
Gross saving рег уевг.............. 55,095.00 $1,584.00 $378.00 
Extra cost of condenser ............ 94,000.00 $4,000.00! $4,000.00 
Interest 5%, depreciation 74% ...... $500.00 $500.00 $500.00 
Net saving per year.. $4,585.00| $1,084.00, — $122.00 


Net saving per year, capitalised at 5% $91,900.00 | 821,680.00 |- $2,444.00 
Net saving as interest on increase 
investment in 2in. extra vacuum .. — 98:057; 


11497 | 271% 


With superheated steam the same method of arriving at the net 
saving may be employed. At the present time the superheat 
usually specified in turbine plants ranges in the neighbourhood of 
100°Е., which is easily within the limits of various forms of арра- 
r&tus suited for mounting within the boiler setting in the path of 
the flue gases. An increase in economy of 10 per cent. is thus 
effected, and at an investment cost of fully 25 per cent. less than 
that for the 2in. extra vacuum. The net saving should, therefore, 
be even greater. Superheat cannot, however, be obtained for nothing. 
and the net saving is evidently affected largely by the cost of heat 
supplied. [n the case of the independent superheater this comprises 
fuel and stoking; in the case of the boiler superheater, the fuel value 
of heat delivered by the flue gases. 
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Fic. 5.—PoWER CONSUMPTION oF AUXILIARIES. 2,000kw. Turbine. 


Granted the beneficial effects of high vacuum, do the auxiliaries 
require excessive power to render them commercially impracticable? 
Fortunately, we are able to present results from two plants which 
throw some light upon the subject. At the Broad-street station of 
the Citizens’ Light, Heat and Power Co., Johnstown, Pa., ther con- 
denser auxiliaries are driven from a single steam cylinder that of 
the rotative air pump. By indicating this cylinder at normal speeds, 
the total power imput was obtained as given in Table II. 


Table II. Power Consumption of Auxiliaries. 
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Load. vacuum. Н.р. auxiliaries. | Per cent. total power. 
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978 150-8 | 278 7:08 245 | 463 | 4-7 1:63 3007 
167:5 220:5 | 27:7 775 3:00 | 4°75 | 85 1:36 2:14 
185:0 | 238:0 | 276 766 3:02 | 4:64 3°22 1:27 1:95 
207:5 | 260°5 | 276 | 838, 316 | 522 | 821 | 1:21 2-00 
238:0 | 291:0 | 273 8-98 8:46 | 5:52 3:09 1:19 1:90 
241:0 | 294-0 | 274 , 875 321] 5:54 2:98 | 1:09 1:89 
404-0 | 457:0 ec 12:77 435 | 842 2-8 0:95 1:85 
536-0 | 589-0 1457 503 | 9:54 | 247 085 | 162 


Although observed in indicated horse-power, the results were 
reduced to a basis of equality with turbine output in order to obtain 
commensurate percentages. At less than quarter load, the total 
power consumption was less than 5 per cent. of the station output, 
and it progressively decreased to 24 per cent. at full load. 
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Similar observations casually made on a 2,000kw. Curtis turbine 
атри at the Louisiana Purchase Exposition indicate the same 
relations. All a:xiliaries are driven by constant-speed induction 
motors supplied from the high-tension ’bus bar through step down 
transformers. The curves, Fig. 5, are based upon observations 
varying from half to full load, and the power input is assumed con- 
stant for all loads, as this is approximately the case. It is probable 
that the percentages might be largely reduced were it possible to 
more closely proportion the speed of auxiliaries to the turbine 
load, as may be done in the Johnstown plant. The equipment is 
also labouring under unexpected high temperature of cooling water, 
frequently 85deg., which renders it difficult to obtain the high 
vacuum which could be held under normal conditions. The most 
important point is, however, well brought by the curves—viz., that 
the power consumption of turbine auxiliaries is moderate and 
constantly decreases with the load. 
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Fic. 6.—RxziaTIvE Cost or Нон Vacuum CONDENSING APPARATUS. 
Comprising Surface Condensers, Dry Air Pumps, Cireulating Pumps, 
Hot Well Pumps, Piping, Valves, &c. 


The cost of high vacuum apparatus is not proportional to the 
vacuum, but increases much more rapidly, as shown in Fig. 6. 
Increasing the vacuum lin. above 26in. increases the cost about 
one-fourth, another lin. raises it nearly one-third, and zin. above 
28in. about one-half of the cost at 26in. These estimates are, of 
course, averages, and intended to show relative, not specific, costs. 


HIGH-TENSION SWITCH GEAR.* 


BY L. ANDREWS. 


Whilst the necessity of some type of remote control is generally 
recognised, considerable difference of opinion exists as to whether it 
is best to effect this operation electrically or mechanically. The 
multiplicity of small wires, the magnetic clutches, the numerous 
springs, and the push button, relay and commutator contacts all 
constitute weak points in electrical control, the reliability of which 
is dependent upon its weakest link. One argument that is some- 
times used in favour of electrical control is that a large mechani- 
cally-operated three-phase switch cannot be closed sufficiently 
quickly for synchronising. Although this argument may apply 
when dealing with very large switches controlling 5,000kw. gene- 
rators, such as are being used in some of the American stations, it 
certainly does not ap iy to 1,000kw. generators or under. The 
switches for these can b: closed mechanically quite as quickly asan 
electrically-operated switch. Again, we are told that mechanically- 
operated switches must be tripped electrically, and since they are 
electrically controlled to this extent they might as well be operated 
electrically entirely. It must, however, be apparent to anyone who 
considers the question that merely to trip a switch that is closed by 
hand is a very simple problem compared to that of constructing a 
switch to be opened and closed electrically. Another advantage 
claimed for electrical control is that it enables the high-tension 
switches to be placed directly opposite the generators they control, 
whereas the operating keyboard can be compactly arranged in a 
very small space, but even this is a doubtful advantage. Think of 
the number of small wires that need to be run from each of these 
distant switches to the operating board for the ammeters, synchro- 
nisers, voltmeters, &c., and for operating the motors controlling the 
main switches. Even for a single-phase systern the complication is 
appalling. Then, again, think of the length of high-tension 'bus 
bars required for this arrangement. On the whole, it seems much 
better practice to bring the main cables from the generators to one 


* Abstract of а Paper read before the Manchester Local Section of the 
Institution of Electrical Engineers on December 13. 


point of the building, at which centre all the high-tension switches 
are placed. In some cases it may be required to place the high. 
tension switches in & separate building so far removed from the 
engine room that mechanical control from an operating board fixed 
in the engine room would be extremely difficult. Electrical opera- 
tion is certainly more satisfactory for controlling switches placed a 
long distance from the operating board. 


This, however, raises another question. Is it necessary, or even 
advisable in all cases, to place the operating board in the engineroom ? 
It certainly has been the custom to fix the board in such & position 
that the switchboard attendant can obtain & full view of all the 
plant in the engine room; but is not this custom a relic of the days 
when generating stations were small and the switchboard attendant 
was also the engineer in charge of the shift? In all installations 
where the switchboard attendant's only duties are to manipulate 
the switches, there is much to be said in favour of placing him in & 
position where he will be guided in his operations solely by the read- 
ing of the indicating instruments, and will not have his attention 
distracted or his nerves unstrung by bursting steam pipes, broken 
connecting rods, armatures, flashing to pole-pieces, or any of the 
other exciting incidents that are liable to occur in the best regulated 
stations. 


Another question upon which opinions differ at present is that of 
the necessity of separating the contacts of one phase from those of 
opposite phases in the main circuit breakers. Some engineers con- 
sider that if the circuit is broken under oil the contacts of all phases 
may be contained in one vessel. Others go to the opposite extreme, 
and divide each phase from adjacent phases by brick walls. In the 
former case there appears to be some risk that a slight arc started 
under oil may spread to the other phases, and so establish a short 
circuit across the 'bus bars. Complete isolation by brick walls, of 
course, provides a very perfect protection against short circuits 
between phases, but it introduces other difficulties. Two additional 
4tin. brick walls must increase the width of the switch by at least 
9in. and this is sometimes a serious objection; added to which 
placing the respective circuit breakers controlling each phase in such 
narrow and deep cells tends to increase the difficulties of getting at 
the back contacts and insulators for inspection and cleaning. The 
fact that the circuit breakers of each phase must be connected 
mechanically for simultaneous operation makes it difficult to with- 
draw one phase at a time. Both of the above difficulties can 
doubtless be overcome if it is really necessary. It appears, how- 
ever, that all that is actually required is that the contacts of 
the different phases should be contained in separate oil tanks, the 


| latter being insulated from the high-tension connections and from 


earth. The probability is that if this precaution is taken, and an 
arc is started in any one phase, it will not be maintained as the 
circuit will be broken on the other phases. Should it be main- 
tained, however, on two phases simultaneously, it is probable that 
complete destruction of the switch is bound to follow, even if the 
precaution has been taken of separating the phaaes by brick walls. 

It is no longer necessary to draw attention to the fact that neither 
fuses or excess current circuit breakers should be used between 
generators and the main 'bus bars, but that reverse current circuit 
breakers should be used in this position. The only danger now is 
that alternating current discriminating devices will be brought into 
disrepute through being misunderstood. There appears to be a very 
general idea that any device that tends to move in one direction 
when influenced by a forward current, and in the opposite direction 
under the influence of a reverse current, may be used as an alter- 
nating current discriminating relay. Experience has shown, how- 
ever, that some of these devices are capable of behaving in a most 
unexpected manner under the abnormal conditions that are liable 
to arise when ascrious break down on any part of the system occurs. 

We sometimes find that engineers are a little uncertain as to 
whether discriminating cut outs or reverse current cut-outs should 
be used in certain positions. The following rule appears to apply 
to all cases. Where current is fed into bus bars from a number 
of sources of supply connected in parallel, discriminating cut-outs 
only should be used. Where current leaves 'bus bars to supply a 
number of feeders, transformers, motors or distributors, excess 
current cut-outs only should be used.” 

We are often asked whether a discriminating cut-out should 
operate instantaneously or whether it should possess some time 
element. Оп the whole the advantages appear to be on the side 
of instantaneous action It is certainly desirable that a generator 
breaking down should be cut out of circuit with as little loss of time as 
possible, and with a reverse current of something less than the full- 
load current. If, however, the circuit breaker is fitted with a time- 
limit attachment there is a risk that its action may be so delayed as 
to allow the reverse current to exceed the normal current by 200 or 
300 per cent. before the fault is isolated from the bus bars, and this 
may result in any synchronous apparatus connected at the time 
dropping out of step. Apparently the only argument in favour of a 
time-limit attachment is that a reverse current device without time 
element is liable to be tripped by the rush of sychronising current 
from one genorator to another when machines are being paralleled, 
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and it is suggested that these momentary rushes are of such short 
duration that if the discriminating device is provided with some 
‘time-element attachment the cut-out will not be tripped by these 
momentary currents unless they are very severe. It should be 
pointed out, however, that these momentary currents are alternately 
generating and motoring currents. If, therefore, the discriminating 
device has any appreciable time element there is a risk that it may 
not be tripped by very heavy currents, as the pull will naturally be 
alternately in opposite directions; and, unless the device is free to 
operate instantaneously, the pull in one direction will counteract 
the pull in the opposite direction. As the period of oscillation is 
often less than a second it is obvious that if the time-element attach- 
ment prevents the cut-out operating in that time, it may fail to 
operate at all. The simplest way of dealing with this difficulty 
appears to be either to switch off the shunt-windings of the dis- 
criminating device at the moment of paralleling, thus rendering the 
device entirely inoperative or to greatly reduce the pressure across 
this winding when paralleling, thereby correspondingly increasing 
the reverse current required to operate the device. 

High-tension fuses for controlling circuits carrying large currents 
are now being almost exclusively replaced by excess current circuit- 
breakers. The advantages of the latter are that, owing to the fact 
that the circuit can be broken under oil, there is much less danger 
of a destructive arc being started, and, further, the current at which 
an excess current circuit-breaker will operate can be determined 
with far greater accuracy than can the melting current of a fuse. 
One advantage of a fuse is that it naturally possesses a certain time 
element, whereas a circuit-breaker operates practically instan- 
taneously, whatever the value of the excess current may be. 


DISCUSSION. 


The CHAIRMAN (Mr. Taite), in opening the discussion, pointed out 
that Mr. Andrews had given a very interesting demonstration of a subject 
which he had made peculiarly his own and had invited free criticism 
from members present. He hoped they would act on the invitation and 
make the discussion a very good one. 

Mr. WOODBRIDGE thought a short-circuit such as he had often 
known to take place would demoralise any of the devices described. 
‘Engine-driven units in multiple would give out 8 or 10 times normal cur- 
rent under these conditions. The voltage would practically fall to zero, 
alternators would fall out of step and pull in again. This see-saw would 
throw anything out, as Mr. Andrews had unintentionally demonstrated 
when trying his switch with make-and-break current. He believed in 
solid connections to the'bus bars. When the earthing of an arma- 
ture constituting a short-circuit occurred, phase relation was no use 
owing to the reduction of the voltage to practically a straight line. He 
thought the most efficient reverse-current cirouit-breaker was an intelli- 
gent attendant to switch out the faulty alternator. In а large New York 
station, containing units of 3,000kw. capacity, they had red and white 
pilot Jamps to indicate the direction of the eurrent if a reversal took 
place. e red lamp showed the attendant which alternator to switch 
out, and: the arrangement had worked very well. 

Mr. CLOTHIER said he had at present a poor opinion of reverse 
current devices. Mr. Andrews, in his 10 years’ experience of these things, 
had shown them that what he had thought the correct thing from time to 
time was faulty and he would ask Mr. Andrews what would happen if a 
short-circuit took place on the ’bus bars? He endorsed the remarks of 
Mr. Woodbridge and was also in favour of solid connections. 

Mr. ORTON said that Mr. Andrews’ objections to electrical remote 
control were groundless and in large sizes it was necessary to operate 
switches by power, an attendant not having strength enough for 
mechanical operation—say, of a 4,000kw. set. Referring to the alleged 
complication it was well to state that only three small wires were neces- 
sary for the electrical operation of a set this size. He thought it prefer- 
able that the attendant should be able to hear and see what was going on, 
although away from main switches, With regard to separation of phases, 
he thought the matter depended largely on existing circumstances. 

Mr. 8. L. PEARCE (city electrical engineer, Manchester), agreed with 
Mr. Woodbridge that there was a good deal to be said in favour of solid 
connections between generators and ’bus bars. This was the system used 
on the Central London Railway, and he believed aleo at Glasgow and the 
Dublin Tramways. At the Central London Railway solid connections had 
worked well. On two occasions there had been serious short-cireuits due to 
the generator losing its field. In the first case there was a total shut-down, 
and in the second the switchman succeeded in switching out the faulty 
machine, Whether solid connections could be used or not depended 
largely on the build of the machines. He asked what would be the result 
of a short-circuit on the bus bars with reverse-ourrent circuit-breakers 
installed? Mr. Andrews would perhaps say the prime movers should 
pull up and the generators remain undamaged. In one of the Manchester 
stations there had been an occurrence of this kind. His experience in 
this case was that the armature was burnt out although the generator 
was provided with fuses which did not clear. Would Mr. Andrews give 
his views on whether overload or reverse circuit breakers were the most 
suitable for sub-station synchronous motors operating in parallel on one 
set of high-tension 'bus bars. 

Mr. COWAN mentioned that the chaotic conditions described by Mr. 
Woodbridge were of very rare occurrence. 

Mr. W. 8. TOPLIS referred to Mr. Andrews’ statement that the American 
practice was to place isolating switches in 'bus bar cubicles. American 
practice was not to place these switches in the ’bus bar cubicles, but on 


the opposite side of the wall. He considered A partition necessary between 


phases with a grounded neutral. With reference to remarks on electrical 
remote control, he entirely agreed with Mr. Orton's remarks on the sim. 
plicity and ease of operation. Mr. Orton had pointed out that 4,000kw. 
switches could not be operated easily mechanically, and the same remarks 
applied to 1,000kw. switches, which might be equally heavy with high 
voltages. 

ia reply, Mr. ANDREWS admitted that he thought Messrs. Orton and 
Toplis were right in their remarks regarding electrical control of large- 
size switches. 

Replying to Mr. Pearce, he thought reverse-current circuit breakers 
more important and more necessary in sub-stations on the low-tension 
side than anywhere else. As time was very short, he would reply further 
in writing. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


Secondary Radium Rays.—A. S. Eve has investigated the 
secondary rays produced by the В and y-rays of radium for 
the purpose of comparing the results with those obtained by 
Townsend in the case of secondary Róntgen rays. He finds 
that the secondary radiation from various substances follows 
approximately the same order as their densities. The coef- 
ficients of absorption of secondary radiation by various sub- 
stances also follow roughly that order. Good radiators are 
therefore good absorbers. Neither the secondary radiations 
nor the coefficients of absorption are proportional to the 
densities. The secondary radiation does not come from the 
surface merely, but from a total depth varying from about 
1:5mm. in the case of lead to about 3mm. for glass, aluminium 
or paper. It is mainly independent of the state of the surface. 
Almost the same amount of radiation is obtained from solid 
iron as from iron filings; from liquid and from solid paraffin; 
from ice and water; from paper, millboard, papier-mache, 
mahogany, pine and basswood. The theory which agrees 
most nearly with the results is that the secondary radiation 
set up in a thin layer is proportional to the density and to the 


rate of absorption of the primary rays. 
A. S. Eve, Philosophical Magazine, December, 1904.] 


Electrolytic Detectors in the Bridge Method. W. Nernst aud 
F. Von Lerch use Schlómileh's electrolytic detector as a nul 
instrument in a bridge combination on account of the ease 
with which it is constructed and the possibility of using à 
telephone. Two platinum electrodes polarised with 2 volts 
dip into a beaker filled with dilute sulphuric acid or potash. 
The anode is as small as possible, and consists of a platinum 
wire 0 02mm. thick melted into a glass tube and cut off close 
to its end. If a rapidly oscillating current is superimpos 
upon this cell, a rise in the current through the polarising 
circuit is noticed, and this can be easily observed by means 0 
a telephone or galvanometer. Tho detector returns instan 
taneously to the zero, so that one hears a crack for every 
spark, and is therefore enabled to follow the interruptor 
the telephone. The new detector is everywhere employ 
with advantage where it is a question of recording feeble buf 
rapid oscillations. For it responds to gradually decreasing 
oscillations in a gradually decreasing manner. In this respec 
it differs markedly from the coherer, which either responds 
fully or not at all. The mode of action of the electrolytic 
coherer probably consistsin a piercing of transition layers form 
by polarisation. The apparatus works with great regularity, 
but it is necessary to work quickly and read the temperature 


accurately, as otherwise errors amounting to2 percent. may occur. 
(Nernst and von LERCH, Annalen der Physik, No. 15, 1901.] 


New Photographic Method for N-Rays.—H. Bordier has 
devised a method of registering N-rays which is not ope? h 
the objections urged against the spark method, and at | 5 
same time gets rid of the difficulties attending the ns 
observation of the effect upon a fluorescent screen. - > 
author uses a calcium sulphide screen, but instead of observ!P5 
the increase of luminosity under the action of N-rays direct, 
he records it photographically by a prolonged exposure. 

a thick piece of paper he drops two groups of collodion сои 
containing а little of the sulphide in suspension. These M 
allowed to dry and are kept in the dark overnight. The pape, 


is then exposed for five or ten minutes to dul daylight, an 
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is then placed, with the drops underneath, on a photographic 
plate enveloped in tissue paper. It is left in the dark for 
24 hours, a source of N-rays, such as a file, being placed over 
one group of patches, and a piece of lead of the same weight 
and the same outline being placed over the other group. After 
this prolonged exposure the plate is developed. It shows a 
number of black patches corresponding to the drops, each 
surrounded by a halo. But in every case the halo surround- 
ing the patches covered by the file is larger than that sur- 
rounding the patches covered by the lead. In another experi- 
ment, a cardboard box containing pieces of tempered steel 
was substituted for the file, and another box containing an 
equal weight of lead was substituted for the lead block. 
Exposure was made as before, and the plates were sent to the 
director of the photographic laboratory of Lyon University for 
measurement. His measurement showed that the patches 
produced under the steel had a diameter of 6:4mm. and a halo 
11‘7mm. in diameter. The other patches had an average 
diameter of 7 Imm. and a halo of 10:8mm. Therefore the 
patches exposed to the N-rays, although having a photographic 
image of smaller diameter, produced a wider halo. The author 
describes a further experiment, which is even more conclusive. 
A line of sulphide is traced on paper with a capillary tube 
containing the emulsion. After drying, the line is cut in two, 
and the halves are exposed to lead and tempered steel, as 
above. On developing, the image from the steel appears first, 
and its edge is shaded by a wider halo. 

. (H. Bornier, Comptes Rendus, December 5, 1904.) 


Secondary Cathode Rays.—That the impact of electrons upon 
atoms tends to ionise those atoms by the detachment of 
electrons from them has been shown by a number of observers, 
among whom Stark has perhaps done most to claborate in 
detail the theory of this action. P. Lenard has collected some 
further interesting material in the discussion of which he 
shows that it is possible to detach the effects produced by 
primary cathode rays from those produced by the secondary 
ones to which they give rise. He accomplishes this b 
sending the primary rays through a diaphragm, behind whic 
a phosphorescent screen is mounted parallel to the path of the 
rays, but out of theirdirect reach. When this phosphorescent 
screen is charged to several thousand volts, the rays are drawn 
aside, producing on the screen various patches, whose aspect 
varies with the voltage and the pressure of the gas. Witha 
suitable distribution of the voltages it is possible to separate 
the direct rays from the slower secondary rays, which appear 
as a diffuse and much-deflected patch. The manner in which 
these rays are produced shows some striking analogies to ultra- 
violet light. This, like cathode rays, produces a conductivity in 
gases due to the liberation of electrons. It also discharges nega- 
tively electrified bodies, and the author shows in this connection 
that cathode rays impinging upon solids also cause them to 
emit secondary cathode rays of very low velocity. Hoc believes 
that the discharging of solids and the conductivity of gases 
are equally due to these very slowly moving electrons. Like 
all other effects of cathode rays upon matter, the production of 
secondary rays is independent of the state of aggregation of 
the material. It is also independent of the orientation of the 
surfaces impinged upon. The so-called“ reflection of cathode 
rays is a complex phenomenon in which the field due to the 
reflecting body, the electric waves proceeding from it, and the 
secondary cathode rays each play an important part. The 
author’s main object was to single out the effects due to the 
last of these elements. | 

[P. LRNARD, Annalen der Physik, No. 13, 1901.) 


Damping of Condenser Circuits.—A coudenser circuit whose 
proper wave-length is sufficiently great in comparison with the 
length of the closing circuit, and whose plates are a sufficiently 
small distance apart, sends hardly any electric lines of force 
into the space outside. Therefore, accounting to Poynting's 
theorem, it radiates no Hertzian energy, and its damping is 
solely conditioned by the resistance of the whole circuit, which, 
if the wire is not too thin, consists practically in the resistance 
of the spark-gap. P. Drude follows up this consideration, 
and deduces some rules of great importance to the practice 
of wireless telegraphy. For every condenser circuit there is 


a certain length of spark which gives a minimum damping. 
In the neighbourhood of that value the damping does not 
vary much with the length of the spark-gap, and however 
much the inductance and capacity may be varied, the 
damping can be brought to nearly the same value, if the 
supply of energy from the induction coil is not excessively 
large or small, and provided the condenser shows no hysteresis 
or brush discharges. By a careful adherence to these conditions, 
the author succeeded in reaching the extremely low value of 
0:05 for the logarithmic decrement. The length of the iris 
gap was between linm. and 2mm., and the ratio C : L had the 
high value of 17. It was found essential, however, to attach 
the supply wires as near the spark-gap as possible, as was the 
uniform practice of Hertz himself. Righis method of intro- 
ducing spark-gaps in the supply circuit has to be avoided, at 
least when the sparks pass in air. An exciting condenser 
without hysteresis or brush discharges may be obtained by 
using metal plates in petroleum, and not е Шеш Ъу 
solid insulators. Zinc electrodes preserve the small damping 
factor for a considerable time, though a decrease of the damping 
is noticeable after every fresh cleaning. A Tesla coil can only 
be recommended for very small capacities. The integral effect 
of the exciting circuit in a resonating circuit increases at first 
with the sparking distance, and then decreases. It is con- 
siderably enhanced by increasing the supply of energy, 
which increases the partial discharges. The length of gap 
giving the greatest integral effect lies somewhat below the 
value which gives the minimum damping. If, therefore, a 
good resonance is aimed at rather than a far-carrying range, 
the spark-length must be slightly increased. If the energy 
supplied is small, the two critical spark-lengths are sensibly 
identical. The integral effect depends much more upon the 
spark-length than does the logarithmic decrement. That in 
wireless telegraphy much larger spark-lengths have been 
hitherto employed than those given by the author is due to 
the employment of the coherer, which reacts, not upon the 
integral effect, but upon the maximum amplitude. The author 
would not exceed 5mm. even with a capacity of 36,000 and a 
strong supply. 
[P. "коре, Annalen de Physik, No. 14, 1904.] 
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THE COMING PARLIAMENTARY SESSION. 


Although slightly fewer in number than last year, the “ elec- 
trical ” Bills that have been deposited in the Private Bill Office 
for the Parliamentary Session of 1905 are of considerably 
greater interest than has been the case for two or three years. 
We conclude on another page our list of extracts taken from 
the Bills themselves and from them it is evident that two 
matters affecting London will receive very full consideration. 
These are the supply of electric power and the construction of 
tube railways in the metropolitan area. "There are no lessthan 
eight Bills dealing with the supply of electricity “in bulk” in 
and around London, promoted by the following companies :— 
Metropolitan Electric Supply Co., Charing Cross and Strand 
Electricity Supply Corpn., County of London Electric Supply 
Co., Central Electric Supply Co., City of London Electric 
Lighting Co., North Metropolitan Electric Power Supply Co., 
East London and Lower Thames Electric Power Co., and the 
Administrative County of London and District Electric Power 
Co. The first six of these companies are already working 
electricity supply undertakings, and no new capital powers are 
asked for, the works contemplated under their Bills being merely 
regarded as extensions of their present undertakings. Further, 
the majority of them are not Parliamentary companies, 50 
that any extra capital required may be raised under the 
Articles of Association without reference to Parliament The 
Administrative County of London Co. and the East London 
and Lower Thames Co., if sanctioned, however, will be new 


Parliamentary companies, and their combined capital would be 
£9,000,000 with one-third borrowing powers. 


The former of 
these two schemes is influentially supported, judging by the 
list of subscribers, which includes Sir ANDREW NOBLE, Mr. 
A. Е. Yarrow, the Hon. W. Н. ARMSTRONG, Mr. PHILIP 
WiGHAM RICHARDSON, Mr. Eric Hampro, Mr. DOUGLAS 
VICKERS and Mr. G. Е. McCorquopaLe. "The subscribers to 
the East London and Lower Thames scheme are less familiar 
in the electrical world, but this is no criterion of the quality of 
the financial evidence that may be produced before the. Com- 
mittees, which no doubt will be of the strongest in view of the 
failure of a similar measure last session on financial grounds. 
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The proposals of all eight Bills with regard to the area and 
method of supply are so similar that it is not unsafe to prophesy 
that they will all have to be sent to one Committee and a pro- 
cess of elimination put into operation which will result in the 
survival of the fittest. The ramifications of the Administrative 
County of London and District scheme involve a condition 
of competition which has never before existed in the elec- 
tric supply industry. The promoters of this scheme have 
scheduled such an extensive area that none of the other pro- 
motions can avoid clashing with it, and, in addition, the new 
Company proposes to compete with a large number of muni- 
cipalities and companies inand around London owning electricity 
supply undertakings. The nature of the opposition to these 
various schemes, when the Committee stage is reached, may 
be indicated by the fact that both the Administrative County 
of London Co. and the Metropolitan Electric Supply Co. seek 
powers to distribute electricity, in detail as well as “in bulk” 
and for power purposes, in districts where undertakings owned 
both by companies and local authorities are already in operation. 
No power company has yet been granted such powers; we 
expressed our views upon this matter at the time of the publi- 
cation of the notices in November. Whilst maintaining the 
opinions then stated we can only once more plead for a speedy 
revision of the Electric Lighting Acts which will define in a 
clear manner whether an electric supply undertaking carrying 
out its duties in an honest and satisfactory manner according 
to its statutory obligations should not be allowed undisturbed 
possession as the “authorised distributors." In London, out- 
side the City area, the majority of the electric supply 
undertakings are in the hands of the borough councils, 
and it is serious for the local finances that money 
should have to be spent continually in protecting their 
businesses in the way that so many of the London boroughs 
will have to do this year. The question of whether competition 
between power companies for the “bulk” supply of electrical 
energy over any particular area is desirable or not is unlikely 
to involvéi kg important issues, and in cach case might fairly 
be dealt on its merits without the sacrifice of any interests. 

Outside the metropolis, the Shropshire & Worcestershire 
Electric Power Co. seeks an extension of area with a change 
of name, whilst the South Wales Electrical Power Distribution 
Co. wishes to absorb the Carmarthenshire Electric Power Co., 
which was authorised in 1903, the purchase price being £1,000 
in cash and £18,000 in shares. All the power Bills this year take 
powers to effect transfers of Electric Lighting Provisional Orders. 
In the original power Acts no specific provision was made for 
this, with the result that last year many of the companies had to 
promote special Bills in Parliament to confer such powers upon 
them, a policy which has been followed by others this session. 
Another precaution taken by the power Bills this year, and one 
which is also included in many of the municipal Bills, is the 
right to supply electricity “in bulk to authorised distributors 
outside the promoters’ areas. In this way the boundary trouble, 
to which reference has frequently been made, will be to a large 
extent avöjäed. ` But this is a matter which should alco. 
be dealt with i in a-revision of- the. Electric Lighting Acts, and 
should not be left to be the subject of legislation in private 
Bills. In many cases, however, these proposals will set up a 
direct competition with the large power companies. 

In the traction Bills, London again claims first attention, the 
amount of capital which it is proposed to raise for the construc- 
tion of new tube railways being no less than £17,550,000, 
exclusive of borrowing powers. Аз all the proposals, however, 
are to a large extent competitive, the final amount sanctioned 
will probably be not greater than one-third this sum, As we 
have already pointed out, moreover, much depends upon the 


attitude of Parliament respecting the Bills should the report 
of the Royal Commission on London Traffic not be presented 
before the Committee stage is reached next March. There are 
three proposals to build lines from Hammersmith via Piccadilly 
to the Strand and City, two schemes for the construction 
of railways from the City to Walthamstow, Chingford 
and Waltham, whilst the line proposed by the Hammer- 
smith, City, aud North-East London Railway Co., after 
reaching the City, will continue on to Tottenham and 
Palmer's Green, in addition to the Waltham branch just 
referred to. Mr. ARNOLD Е. HILLS, of the Thames Ironworks, 
who has already spent many thousands of pounds in promot- 
ing an electric railway to the north-east of London, is again 
interested in one of the proposals —viz., the Hammersmith, 
City and North-East London Railway. The proceedings in con- 
nection with these bills, if they reach the Committee stage, will 
be a repetition of what took place in 1902, it being noteworthy 
that each Bill includes a time-limit for the substantial com- 
mencement of works, a provision that the Board of Trade shall 
approve of the permanent way, tunnels, platforms, stairs, lifts, 
rolling stock, lighting, ventilation, &c., and also that all 
plans shall be submitted to the Board—proposals which were 
first inserted in tube railway Bills in 1902. Unless these pro- 
visions are included in a railway Bill the Board of Trade 
has no jurisdiction, except in a few comparatively unimportant 
details, such as the insufficiency of staff, incompleteness of the 
permanent way, &c. 

Tramway Bills are fairly numerous, and one that will meet 
with strong opposition is the annual proposal of the London 
County Council to continue its tramways from the south side 
of Westminster Bridge, along the Victoria Embankment so as 
to join up with those on the south side of Blackfriars Bridge. 
The Bill of the Blackpool, St. Ann»'s and Lytham Tramways 
Co. for reciprocal running powers over the Blackpool 
Corporation tramways may conceivably bo unopposed, the 
two parties arriving at an agreement in view of the New- 
castle Bill last Session and the reversal of opinion on this 
question since. Birmingham, after being in the toils of the 
companies for many years, has prepared an ambitious muni- 
cipal tramway scheme which will involve an expenditure of 
over £1,000,000, whilst many other provincial curporations 
seek extensions of lines. A somewhat unusual condition is 
contained in th» Gosport and Fareham Tramways Bill, pro- 
moted by the Portsmouth Street Tramways Co.—viz., that if 
the new lines are not completed within five years there shall 
be a penalty of £50 per day. The other proposals in the 
tramway measures are not of special interest. 

The municipal “ omnibus ” Bills, as usual, contain powers of a 
very wide character, most of which, however, have already 
been granted to other municipalities. Provision as to the 
supply of electricity to persons possessing independent plants, 
and the exemption of electric fittings supplied on the hire- 
purchase system from distress, are now common features of 
these measures, A good number of proposals are made, how- 
ever, to wire and fit up premises for electric supply, but in 
опу`опе:саѕе is it specifically laid down that the work shall 
be done through.a contractor—viz., in the Ealing Bill. The 
London County Council (General Powers) Bill, Part XV. 
seeks to make it lawful for Metropolitan Borough Councils to 
expend money upon the wiring of premises for electrical 
supply, and although the words “and to enter into and make 
agreements in connection therewith " may be intended to con- 
vey that the work is to be given to a contractor, we fear that 
this will hardly be sufficiently binding or definite for the 
London wiring contractors, and considerable opposition will 
surely be offered. This Bill, if passed, will also authorise the 
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money to be spent for such purposes to be borrowed under 
the Electric Lighting Acts. 

Amongst the miscellaneous applications may be mentioned 
a large power-gas scheme for the Esk Valley in Scotland, 
Bills for the transfer of the University College, Sheffield, and 
University College, London, to the Sheffield University and the 
University of London respectively, and a proposal for an 
electro-pneumatic parcel despatch system in London. The 
session would appear to give promise of several useful private 
Bills being sanctioned, the satisfaction to be derived from 
which would be considerably increased if the very necessary 
general reforms in electric supply and traction legislation 
which have been so continually postponed were at last given 
effect to by the Government. 


REVIEWS. 


(Copies of the undermentioned works can be bad from The Electrician Office, post 
free, on receipt of published price. Add 5 percent. for abroad or for foreign books.) 


— 

The Testing of Continuous- current Machines. By C. KN z. 
BRUNNER. (London: Harper & Bros.) 1904. бв. 

Die Prüfung von Gleichstrommaschinen. By C. KIxZz BRUNNER. 
(Berlin: J. Springer.) 1904. 9m. 

This publication, the English and German editions of which 
are practically identical, gives a clear account of the way in 
which continuous- current machines are tested, and contains 
also much information on the testing instruments and appara- 
tus themselves. After some sound general remarks relating to 
the carrying out of the tests and to the treatment and con- 
struction of the appliances used, the author describes a 
number of auxiliaries, such as switches, fuses, resistances, 
starters, regulators and measuring instruments, a large per- 
centage of which are also illustrated. The various ways in 
which the apparatus and instruments may be connected up to 
the motors are indicated by clear diagrams. We notice in 
this connection that one diagram shows the starting rheostat 
connected up to a shunt motor in such a way that the “ kick " 
of the shunt is not taken up by the resistances when the motor 
is switched off. Although the author dwells briefly upon this 
point and also gives the proper diagram, the importance of this 
detail has hardly been insisted upon sufficiently, and it might 
be advisable in a future edition to omit the faulty diagram 
altogether, The main part of the book deals successively with 
resistance tests, insulation tests, the determination of the 
various no-load and load characteristics, the leakage coefficients 
of the magnetic circuit, efficiencies and temperature rises. 

In the chapter on the determination of leakage coefficients, 
mention is made of the bismuth spiral for carrying out magnetic 
measurements. Bismuth has the property of changing its 
resistance with the varying density of the field in which it is 
placed, and this metal is, therefore, suitable for carrying out 
absoluto magnetic measurements. As this application of 
bismuth does not seem to be known as widely as it might be, 
although it is 20 years old, a reference to it in this review may 
help to bring it before those interested. Various ways of 
separating the different losses which occur in continuous- 
current machines are dealt with at some length by Mr. 
Kinzbrunner. The book also contains a reproduction of 
definitions and rules adopted by the American Institute of 
Electrical Engineers with reference to continuous-current 
practice, some notes on practical testing and some specimen 
test sheets. The book may be recommended to students and 
engineers who require to know how the testing of continuous- 
current motors and generators is done in practice. 

The Management of Electric Tramways and Light Railways. 
By W. К. Вожкев, (London: E. & F. N. Spon, Ltd) 9s. net. 

Mr. Bowker may be called a worker in mosaic, this book, like 
the last of his we reviewed, being largely composed of lengthy 
quotations from divers authors. Unfortunately, the design 
lacks consistency and the cement between the pieces is rough. 

For instance, the author holds strong opinions on the ques- 
tion of advertisements on cars. On рр. 196 and 197 he says :— 


There is not a substantial argument which can be used against adver- 
tising in the cars. The chief complaint, which is heard from time to 
time, is that some passengers offer objections to travelling in cars with 
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advertisements therein. What commonsense reasons these complaining 
people can offer to explain themselves the author has never been able to 
fathom, and their case can be cast aside as being one of imaginary 
grievances. 

But on page 202 he says :— 

The author does not believe in any advertisements in any shape or 
form being fixed to the outside of the cars, or being fixed inside so that 
they can be seen from the outside, as in his opinion such advertisements 
do spoil the general pleasing appearance of the car. 

In short, the artistic feelings of the passenger (who pays) 
are to be “ cast aside," but those of the man outside are to be 
fully respected (since the author shares them) whatever sacri- 
fice of revenue they demand. 

On the burning question of тшш powers the inconsisten- 
cies are perhaps more pronounced. Thus on p. 278 we find: 

In his [the author's] opinion it is not a wise and foresighted policy to 
MT running powers over each others lines, except on an amalgamation 

asis. 

On p. 281— 

There is no doubt but that the “interchange of traffic” with “ running 
powers ” over each others lines, within certain confined and mutually inte- 
rested areas, is an excellent arrangement as regards traffic organisation, 


And on p. 283— 

There is no doubt whatever but that running powers” over each 
others system is the proper order of things: and I am greatly in favour 
and strongly advocate “ through working and running," but it should be 
left to ** mutual agreement and not compulsory." 

There are some reprints of articles, opinions and reports that 
it may be useful to have in a collected form, treating of, for 
example, season tickets, depreciation, light railways in rural 
districts, the carriage of goods on tramways and light railways. 
These form the best part of the book, or we may say the gems 
of the mosaic ; but neither by themselves nor in their arrange 
ment do they justify the title, the professed purpose or the 
price of the book. 


Electric Lighting for the Inexperienced. By Hubert Walter. 
(London: Edward Arnold.) 1904. The Wallet Series. 1s. in paper, 


28. in cloth. 

This small book is intended as a guide to the ordinary 
householder who is about to adopt electric light in his house. 
It suggests how a dressing-table should be lighted so that the 
mistress of the house may be enabled to see her back hair and 
the master may have his chin sufficiently illuminated for à 
comfortable shave. The nursery should be fitted with counter- 
weight pendants, not brackets, as the former “ give if you hit 
them with any missile, and are thus less likely to break." In 
the difficult problem of lighting a dining room, however, the 
author is rather at a loss, and lamely invokes the assistance 
of wax candles for the dining-table. The explanation of the 
functions of the switch, fuse, distributing board, cord-grip, 
shade carrier, &c., will doubtless be useful to the uninitiated, 
but the author is not always quite safe himself in highly techni- 
cal matters. For instance :— 


A volt (which rhymes with “jolt ") is a unit of electric force or energy. 
No unprofessional person need trouble about its scientific definition. The 
reader may safely think of it as а unit of pressure, in the same way as he 
thinks of a pound when he says that a boiler works at 15010. or 200lb. to 
the square inch. Just as a pipe or boiler is made to stand a certain steam 
pressure in pounds, so a wire or lamp is made to stand a certain elcctric 
pressure in volts. 

The consumer is nct afforded much assistance in the check- 
ing of his quarterly bill for electric supply. An electricity 
meter, he is told, is to be read like a gas meter, but sometimes 
the meter is made to record a less number than the actual 
units, and then the reading is multiplied by a ‘ constant 
quantity to make it right." We fear that this will leave the 
average consumer rather fogged. No attempt is made to 
explain the maximum demand system of charging :— 

Some companies charge the same amount—say, 5d. a unit—for any 
number of units. Others charge, perhaps, 6d. for a certain number of 
units, and allow a rebate on anything over that number. There are 
various ways of doing it, but in any case the consumer will be expected 
to pay once a quarter. 


Electro-technology. Ву W. Brown and К. G. ALLEN. 
Sealy, Bryers & Walker.) 6s. 

Yet another text-book for students makes its appearance 
Unlike many of its forerunners, the present volume is devo 
exclusively to laboratory work, and is of no use to any but 
those actually engaged in such work. As an adjunct to the 


(Dublin : 
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small leaflets usually given out to students it is excellent, but 

it is questionable whether many will consider it worth 5s. 

The illustrations are indifferent, and, if the book reaches, a 

о edition, some general improvemements might well 
made. 


The Conductometer and Electrical Conductivity. Ву Бошо 
AÀPPLEYARD. (London: Alabaster, Gatehouse & Co.). 1s. 6d. 

Mr. Appleyard's brochure consists mainly of a description 
of his patented conductometer, of its design, and of its virtues. 
The author gives, besides, in some 16 pages, his views on the 
matter of the establishment of the 100 per cent. conductivity 
copper standard. He suggests a normal value for the resis- 
tance of the foot-grain, and calculates therefrom a table of 
resistance per pound-nautical-mile at different percentage con- 
ductivities. This table might prove useful to cable manu- 
facturers. 


Der Kaskadenumformer. By E. AnwoLp and J. L. La Cour. (Stutt- 
gart: F. Enke.) 1904, 1. 20m. 

Some time ago brief descriptions were published in the 
technical press with regard to an entirely new type of electric 
machine for converting alternating current to continuous 
current and vice versa, the invention of Herren Bragstad and 
La Cour. Messrs. Arnold and La Cour’s book elucidates in a 
clear and practical manner the principle, theory and design of 
this new converter, and it will be read with interest and profit 
by designers of converting machinery. The book also contains 
several numerical examples, some records of tests on an actual 
machine and a number of illustrations which help to render 
the subject quite clear. It may be remarked that the book— 
in agreeable contrast to other publications by the learned 
authors—tackles the subject in a way which may easily be 
followed by the busy designer who lacks the timo to study 
intricate vector diagrams and high mathematics. The convert- 
ing set consists of an induction motor directly coupled to a 
continuous-current dynamo, the armatures of the two machines 


being also electrically connected, as is indicated by the illus- 
tration. This diagram applies to a three phase continuous- 
current converter. S is the stator winding of the induction 
motor and, although shown connected in star fashion, there is, 
of course, no reason why it should not be connected in delta. 
R represents the secondary of the induction motor, connected 
to which are, as shown, the windings of the continuous-current 
armature. R, is the starting resistance of the induction motor. 

The principle of working will best be understood by a simple 
example. Let us assume that both machines possess an equal 
number of poles, and that the speed of the sct is half that of 
the primary synchronous speed. Obviously, then, the fre- 
quency of the current in the rotor of the induction motor 
is only half that which corresponds to synchronism. The 
current engendered in the rotor flows through the continuous- 
current armature and produces in it a rotating field. If the 
connections are such that the direction of this field is opposed 
to the direction of rotation of the converter shaft, then this 
rotating field will be stationary in space. It follows, thus, that 
such a machine behaves like a synchronous motor. Since the 
speed of the induction motor corresponds to only half of the 
synchronous speed, it is seen that only half of the energy 
supplied electrically to the induction motor is converted into 
mechanical energy and transmitted as such through the shaft. 
The other half is transmitted by induction from the stator to 
the rotor, whence it passes directly on to the commutator of 
the continuous-current dynamo. Rotor and armature, there- 
fore, work in parallel on to the same commutator. The authors 
consider the cases where the stator winding is single-phase and 


polyphase, and they also deal with various rotor windings, 
ranging from a three-phase winding up to a 12-phase winding. 
Much is said in a general way regarding the reduced cost and 
weight of material of this new design as compared with the 
cost and weight of ordinary rotary converters and motor 
generators, and it is therefore to be regretted that the authors 
did not quote specific figures to show what the exact gain may 
be in actual cases. 


а TL aS ———— 


HIGH-FREQUENCY TELEPHONE CIRCUIT TESTS.* 


BY DR. A. E. KENNELLY. 
(Harvard University.) 


In land-line telegraphy it has for many years been a custom to 
test the circuits periodically by applying а steady assigned voltage 
to their sending ends, and measuring the strengths of current 
received to ground at their distant ends through a milliammeter or 
equivalent apparatus. The object of this Paper is to describe certain 
apparatus constructed for the purpose of measuring the alternating- 
current strength, at telephonic frequencies, received at the distant 
end of a telephone circuit, with a definite E.M.F. impressed on the 
sending end. "The apparatus, therefore, is one which enables that 
routine test to be made for telephone circuits which has so long 
been well known for telegraph circuits. 

The receiving instrument in such a test should either have neg- 
ligible impedance or an impedance of magnitude similar to that of 
an ordinary receiving apparatus. There is no difficulty in producing 
an electrodynamometer of sufficient sensibility to Сар a tele- 
pooni current strength to be measured under laboratory conditions, 

ut such an apparatus has relatively large inductance, and at a 
frequency of 1,000 W, such inductance develops 6,283 ohms reactance 
per henry. The device selected for the purpose (with Prof. Fes- 
senden's permission) was the “solid barretter ” used in the Fessenden 
system of wireless telegraphy. This consists of a minute loop of 
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BaRRETTER. 
very fine platinum wire or filament. Out of several sizes of 


platinum filament tried, the size which gave the best results has a 
diameter of about 1°7 microns (1°7 = 0:0017n1m.-z0:000067") and 
a length of about 1:5mm. (0:06). The resistance of this filament is 
about 40 ohms per millimeter, or 1,000 ohms per inch, at room tem- 
peratures. Such a filament has a cross-section of 2:27 x 10-8 sq. cm. 
(8:5 x 10-? sq. in.), and a volume of 8:4 x 10-? cubic cm. With the 
specific gravity of 17:5 for platinum, the mass of the filament 
would be 6 x 10-? gramme, and with the specific heat of 0:0828 for 
platinum, 1 erg of heat, accumulated in such a filament, would 
suffice to raise its temperature 12°8°C. 

To produce a platinum filament of such dimensions, the Fessenden 
device is seen in Fig. 1. A and B are two brass strips (25mm. 
x 6mm. x0°'7mm,), pinned, side by side, to a hard-rubber sup- 
porting block, 1r. Copper connecting wires, c, c, are soldered on 
above. А short v-loop of silver wire, b, is soldered as a bridge at 
the lower ends. This silver wire has a diameter of about 0°075mm. 
(8 mils), and has a central filament of platinum running through 
it, like the wick within a candle. The point of the silver v is dipped 
below the surface of strong nitric acid for a few minutes, and with 
the aid of a current of some milliamperes from a voltaic cell the 
silver is rapidly dissolved away, leaving the platinum filament intact. 
The process is watched under & microscope, and stopped when the 
estimated right length of platinum filament has been exposed. The 
barretter is then protected from injury by being enclosed in a short 
glass test-tube containing air at the ordinary atmospheric pressure. 

In one of the Fessenden systems of wireless telegraphy, a barretter 
of this kind is connected between the recciving air-wire and the 
ground. The passage of the feeble electromagnetic waves through 
the apparatus generates in the filament a small amount of joulean 
heat, and the sudden small change in the temperature of the fila- 
ment produces a correspondingly sudden small change in its resistance. 


* Abstract of a Paper read before Section G of the St. Louis Congress, 
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By means of a telephone connected in a local circuit through the 
barretter, the sudden fluctuations of resistance due to the passage 
of electromagnetic waves produce audible signals. 

In adapting the Fessenden barretter to the telephonic circuit 
test, the arrangement of Fig. 2 was employed. Here the barretter 
b is made one arm of an inductive Wheatstone bridge. X, X, are 
two similar coils of low temperature-coefficient resistance wire, 
wound upon closed magnetic circuits of steel wire, во as to have 
each 500 ohms resistance, and a relatively large reactance. A 
smaller reactance coil, z, of low resistance, of copper-wire winding, 
was included in the galvanometer branch. The galvanometer G 
is & wall-pattern d'Arsonval reflecting galvanometer of 620 ohms 
resistance, with a telescope and a scale at about half-meter distance 
from the mirror. No attempts were made to secure extraordinary 
sensitiveness, and Imm. of deflection in the telescope represented 
approximately 10-5 ampere. The testing battery consisted of two 
storage cells (4.0 volts total E.M.F.) The platinum filament in 
the barretter had a length of about 5mm., а diameter of 3p, and a 
resistance of about 125 ohms at ordinary temperatures. Under 
these conditions a steady battery current of about 6 milliarnperes 
p through the barretter, raising its temperature some 25°C. A 

alance at R, aided by a slide wire, 7, was secured at about 135 ohms. 

If feeble alternating currents are sent through the barretter, 
superposed upon the steady testing current, they are practically 
confined to the arm b of the bridge b the reactances X, X, æ, and 
heat the filament above the temperature due to the testing current. 
It may be shown that for small alternating currents, the change in 
the resistance of the barretter is proportional to the square of the 
strength of the superposed alternating current.* 

As shown in Fig. 2, the barretter b was connected at the receiving 
end of an artificial telephone cable lent by the American Telephone 
and Telegraph Co. This artificial cable has a conductor-resistance 
of 2,820 ohms, and a capacity of l:92mfd. at 15°C. Its cr time 
constant was, therefore, 0°0054 second. The cable represents 
82 loop miles of standard underground cable of No. 19 B and S 
copper wire (88 ohms and 0:060mfd. per loop mile). The electrical 
length of this artificial cable could be adjusted to even miles. With 
the condenser c short-circuited, and a balance in R of 180 ohms, 
loud singing into the transmitter at A, operated by one storage cell, 
or two volts, produced a distinct deflection on the galvanometer G, 
representing & received current strength of nearly 100 micro- 
amperes, over the 82 miles of cable. This length represents the 
limit of ‘ easy commercial" telephonic conversation. As the 
length of artificial cable in circuit was reduced, the strength of 
the received current increased, roughly as the inverse square of 
the length. 

It was found practically impossible to obtain steady readings of 
the current strength received through the barretter either over 
different lengths, or even over one and the same length, of the 
artificial cable, owing to variations in the transmitting apparatus, 
including the singer. The galvanometer showed that the intensity 
of the note delivered by the singer could not be steadily sustained 
for even a few seconds. Moreover, the difference in the effective 
current at the receiver due to variation in the distance between 
the lips and the transmitter was very remarkable. The current 
received, when the lips of the singer were only a few centimetres 
from the transmitter, was only a small fraction of that received when 
the lips almost touched the transmitter cone. It was evident, there- 
fore, that the conditions of sound production at the transmitter 
would have to be standardised if consistent and reproducible 
measurements were to be secured. 

A short standard organ pipe was lent for this purpose by Prof. 
W. C. Sabine of the Jefferson Physical Laboratory. This pipe sang 
a fairly pure note of C 2512«,. It was connected by an electro- 
magnetically controlled valve to a small air-holder, which, descend- 
ing under а constant imposed weight, maintained a nearly constant 
amplitude of sound at the lips for half a minute at a time. By 
setting this pipe immediately facing the transmitter, and at a 
carefully maintained distance therefrom, fairly consistent measure- 
ments of alternating-current strength were obtained with different 
lengths of cable in circuit. The results are indicated in the curve, 
Fig. 3. It will be seen that the received-current strengths are 
roughly proportional to the inverse squares of the lengths of 
the cable, the inductance of which was negligible. The received 
current varied from 0°18 milliampere at 82 miles to 1:16 milli- 
a'"nperes at 18 miles. The dotted line r.p:esents the calculated 
values, taking E =1°74 volts. It will be seen that there is a rough 
agreement between the observed and computed current strengths. 
The sources of the discrepancy between them were not, however, 
investigated. 

It is evident that the sensibility of the test depends upon the 
smallness of the filament's diameter, so that it may become heated 
by a feebler alternating current, and also upon the minimum increase 
in resistance that can be accuratcly determined by the Wheatstone 
bridge. With three-micron wire this was about -àg of 1 per cent. 
This representcd the effect of & telephonie current strength of 28 


* This pro of is given in an appendix to the original Paper.—(Ep. E.] 


microamperes. With 1:7 micro wire in air, the limit was reduced 
to about seven microamperes, and with the same 1°7 micron wire 
1n vacuo, to three or four microamperes. 

Although such degrees of sensitiveness are attainable under 
Jaboratory conditions, and might suffice for measuring telephonic 
conversation currents at the receiving end of long circuits, yet the 
reflecting galvanometer is quite unsuited for routine tests at the 
switchboard. Any galvanometer that can at present be used under 
switchboard conditions is much more limited in sensibility. If, 
however, the limit of resistance change to be detected is increased 
from both of 1 per cent. to yth of 1 per cent., the minimum measure- 
able telephonic current strength becomes about 3 milliampere, with 
1°7 micron wire in air. This current strength can be supplied over 
the longest commercial telephone circuits if an effective impressed 
alternating E. M. F. of about 25 volts be substituted, at the sending 
end, for the transmitter. That is to say, routine tests using switch- 
board instruments become quite practicable if a standard 25-volt 
alternator of telephonic frequency can be applied at the sending end 
of each circuit to be tested. | 


adl 

! 
Aw iN E E LL qr 
TTT 
асаку аа e 
а аааз ааа 
)))) 
e а Е 
OM SR ee eee eae IUE ENE 
foot it titi — | | Ae 
CCC оо 


26 27 28 29 30 81 32 
Miles of Artisicial Cable in Circuit. 


13 14 15 16 17 18 19 20 21 22 23 24 25 


Fic. 3.—-CURVE SHOWING RECEIVED CURRENT STRENGTHS AT EACH SUCCESSIVE 
MILE LENGTH ОЕ ARTIFICIAL CABLE BETWEEN 13 AND 32 Ми. 
Dotted line gives computed curve for constant E.M.F. impressed = 1:74 
volts effective. 


In order to adapt the apparatus in this manner for switchboard 
use, a Weston milliammeter, in series with the barretter, was sub- 
stituted for the reflecting galvanometer and Wheatstone bridge. 

The connections of the switchboard apparatus are indicated in 
Fig. 4, where b is the barretter, with a 2-mfd. condenser in its 
circuit, to stop the testing current, supplied by the dry cell e, from 
flowing around the telephone circuit; x is & reactance coil to stop 
the telephone current from being diverted through the Weston 
milliammeter m, which gives a full-scale reading of 10 milliamperes 
over 100 divisions of eth milliampere each. The dry cell e has an 
E.M.F. of 1:45 volts, and an internal resistance of less than 1 ohm. 
The resistance of the local circuit is adjusted, with the aid of the 
rheostat r, until the full deflection of 10 milliamperes is obtained. 
This requires 145 ohms in the circuit, of which about 120 are in the 
barretter, at working temperature, 8:5 in the reactance coil r, 4 in 
the milliammeter and the remainder, or 12:5,in the dry cell and 
rheostat 7. 
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Fic. 4.— BAnRETTER AND MILLIAMMETER AT Receiving Enp or Cin:viT 
OPERATED BY ALTERNATOR. 


Pressing the key k allows alternating current from the source E 
to pass through the barretter, thereby heating it, increasing its 
resistance, and temporarily reducing the current in the local circuit. 
Each division of the milliammeter scale represents 1 per cent. of 
the testing current, and th of a division or 0'1 per cent. can 
be readily estimated. A convenient strength of alternating current 
is one which will reduce the testing current 1 per cent., or one scale 
division. The action is very prompt and dead-beat, so that the 
needle's deviation follows at once upon the movement of the key. 
It may be shown, that the strength of the received alternating 
current is equal to the square root of the needle's deviation in scale 
divisions, on pressing the key, multiplied by an instrument-constant, 
depending on the barretter.* Thus in the actual instrument one 
division of deviation from the full-scale reading represents 1*4 milli- 
amperes of superposed alternating current, with shunt multiplier of 
unity. 


* This proof is given in an appendix to the original Paper. Ер. E.] 
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The source of standard alternating E.M.F. E employed with the 
switchboard testing set was a small 12-pole inductor alternator, 
weighing about 2kg., and originally designed for a very different 
purpose. When belt driven, this little machine could readily deliver 
а few milliamperes at a frequency of 1,200 ~, and when directly 
connected to a small motor, 600 ~. The rotor consisted of a lami- 
nated inductor cylinder with grooves and polar projections. Owing 
to the peculiar magnetic actions set up during operation, the fre- 
quency delivered was very impure. Thus, when running at a speed 
corresponding to the principal frequency of 1,200 ~, there was a 
prominent undertone frequency of 600 ~, in addition to overtones of 
1,800, 2,400 and higher orders. Moreover, the pressure regulation 
of this little alternator was very defective, the j » 
voltage at terminals varying greatly with the B B 
nature and impedance of the circuit to which it |, 
was applied. Consequently, although this was k 
the only convenient source of telephonic-fre- аку, 


quency E.M.F. available, yet it left much room R 

for improvement. An ideal source of alterna- 

ting current for these tests should be simple, b әх 
| k : r 

reliable, consume little power, having constant 

frequency and terminal E.M.F. with a pure e 

sine-wave. M 


Since the 1:7 micron wire melts at approxi- Fic. 5.—CONNECTIONS 
mately 14 milliamperes in air at ordinary pres- or BAnnerTER Hiau- 
sure (about 2:5 milliamperes in vacuo), and FrEQquENcy Miru- 
the steady testing current is 10 milliamperes, AMMETER ron TrLx- 
the barretter must be protected from alternating PHONE Circuits. 
currents of more than 8 or 4 milliamperes. It 
becomes desirable, therefore, to protect the barretter by an adjustable 
shunt, as shown in Fig. 5. Here Ris a resistance of 2,000 ohms, per- 
manently bridged across the barretter 6 and 2mfd. condenser c. By 
shifting the contact f to points distant nR ohms from a, where n=1, 
b J, 4. 1, &c., successively, the multiplying power of the shunt is 
made 1, 2, 3, 4, 5, &c., on the principle of the Ayrton universal shunt. 

The actual connections employed differ only from those of Fig. 5 
by the insertion of compensating resistances in the wire kt, so as to 
keep the impedance of the apparatus constant under all conditions, 
and about equal to that of an ordinary telephone сое аррага- 
tus at the testing frequency. In the case considered, the frequency 
selected was 600 ^», and the constant impedance, including bar- 
retter, condenser and universal shunt, 529 ohms. The full connec- 
tions are given in Fig. 6. 
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FOR TELEFONE CIRCUITS. 


В В” are the line terminals, connected to the telephone circuit 
under test, at its receiving end. Н is a double-ended ratchet 
switch, bridging diametrically across the two semicircular rows 
of contacts, The upper contacts are separated by the compensating 
resistances. The lower contacts belong to the universal shunt. In 
the position shown, the barretter b and condenser c are entirely 
short-circuited, or shunted with a multiplying-power a; while the 
impedance of the apparatus, between line binding posts, is 529 ohms, 
when the key is depressed. On turning the handle H clockwise 
from this initial position, the multiplying power of the shunt is 
gradually reduced to 1, in 18 steps. By this means the instrument 
has a theoretical range of measurement from 0'5 milliampere to 
4,000 milliamperes. 

Two barretters, ö, b, are installed, under the control of the switch s, 
one for working and the other for reserve in case of accidental 


fusing. The adjustable rheostats 71, ғ, of $ ohm and 5 ohm steps 
respectively enable the testing current from the dry cell e to be kept 
constant at 10 milliamperes, except at such moments when the key 
k is depressed. The barretter receiving apparatus was constructed 
by the International Instrument Co. of Cambridge for the engineering 
department of the American Telephone and Telegraph Co. 

The process of testing a circuit with this apparatus consists in 
applying the required voltage and frequency of alternating E.M.F. 
at the sending end of the circuit, connecting the receiving ends to 
the line terminals B', B", adjusting the steady testing current to the 
precise value of 10 milliamperes, pressing the testing key with the 
left hand, and turning the handle of the universal switch with 
the right hand from point to point by ratchet until a suitable small 
deviation of the needle is observed with the magnifying glass on 
the milliammeter scale. The square root of this deflection times 
the shunt multiplying power, times the instrument constant, 
gives the effective alternating current in milliamperes received 
through the 529 ohms impedance in the instrument. From this 
current, and the applied effective E. M. F., the receiving-end 
impedance follows at once by Ohm’s law. If the impressed E. M. F. 
is pure, or simply harmonic, this observed receiving-end impedance 
can be compared with its computed value, for the frequency 
employed. If the E.M.F. is a complex harmonic, the observed 
receiving end impedance can be compared with that similarly 
observed on varying lengths of artificial standard underground 
cable. The comparison will show whether the circuit under test is 
in satisfactory telephonic condition. 
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Miles of Standard Artificial Cable. 


Fio. 7. 
Full line—Received current strengths over successive lengths of artificial 
standard cable. 


Dotted line—Receiving end impedance of successive lengths of artificial 
standard cable. Including Barretter apparatus. Frequency 800 ~. 


The curves of Fig. 7 show the current-strengths received with 
this apparatus through successive lengths of the artificial standard 
underground cable above described, and also the corresponding 
receiving-end impedance. In this case the E. M. F. E had a magni- 
tude of from 18 to 20 volts, varying with the length of the circuit, 
and the frequency was 860~with components of 480~and upper 
harmonics. It will be seen that the received current strength 
increased from 1:85 milliamperes at 82 miles to 12:85 milliamperes 
at 12 miles, and the receiving-end impedance from 1,650 ohms at 
12 miles to 10,000 ohms at 32 miles, with the particular frequencies 
used. With lower frequencies these impedances would ordinarily 
be less, and with higher frequencies greater. 

The following table gives a few measurements made with the 
apparatus over various looped circuits, the inductor alternator and the 
barretter receiving apparatus being in the same room, near the switch- 
board. The frequency was 600-0 (with 300^. and other harmonics) : 


| | Receiv- 
А Б ed current, ; 

Length of circuit | Wires Applied 77777 ing end 
loo Miles Gauge. EMF. „ 
р. ° 89. = Volts. Deflection Shunt. Milli-] dance. 
| | divs. amp.| Ohms. 
| 470 |8B.WG.| 59 05 | 10 |099, 5,960 
470 8 B. W. G. 250 1:0 3:0 |420 | 5,950 
470 + 1 mile ar. cable., 8 B. W. G. 26˙0 | 0˙8 3:0 |3:75 6,925 
’ ” э» » 5 ©, ' oe 1:2 2:5 384 6,760 
235470 1, ВВА. 240 10 10 14 17,150 

7 2350 J 12N. B. S. 6.7 | Abu 
235470 (46 B. W. G.) зоо 12 | LO 153 | 19,000 
470 12 N. n. 8.0. 300 01 | 10 0412 67,800 
25 Art. cable. 280 ° 08 | 30 375, 7,470 
26 Art. cable. 280 0-65 30 337€ 8,280 
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The engineering department of the American Telephone & Tele- 
graph Co. has made a series of tests with the apparatus from day 
to day, on a loop of open-wire circuit from Boston to Bedford, 
N.Y., and return, with a view to ascertaining the variations which 
might occur in repeating the received-current test on the same 
circuit day after day under conditions kept as nearly the same as 

ssible. Owing to the fact that no high-frequency alternator has 

en available of sufficiently good regulation to afford a constant 
impressed voltage from day to day, the impressed voltage at the 
sending end had to be observed simultaneously with the current at 
the receiving end. The observations are tabulated below. It will 
be seen that the receiving-end impedance varied from 10,600 ohms 
to 18,000 ohms, being affected apparently by the insulation of the 


circuit, 
Table I. 
Insulation Shunt Receiving end 
Date. p нш 1 of circuit multi- ener impedance 
тулай: Пиш дө meg.-miles. plier ; ohms, 
July 22 | 33-85 7 667 | 1:25 | 2-0 12,800 
22 33°85 9 667 1:25; 19 13,100 
26 30°78 7 9-85 | 125 | 1:8 12,200 
26 | 83078 | 9 9-85 | 125| 16 13,000 
27 30-78 | 7 8:53 1:25 | 1:9 11,900 
27 30°78 | 9 8°53 1:25 | 1:7 12,600 
28 30°78 7 5°14 1:25 | 1:8 12,200 
28 30-78 9 5:14 1:25 | 17 12,600 
29 30°78 7 13:26 1-25 | 1:8 12,200 
29 30:78 9 13:26 125 | 1:7 12,600 
Aug. 5 30:16 | 7 8°93 1:25 | 17 12,300 
5 80:16 9 8:93 1-25 18 12,000 
8 20-54 7 5:43 | 125 17 12,100 
8 | 29-54 | 9 543 1.25 17 12,100 
10 30-78 | 7 235 125 18 12,200 
10 30°78 9 2:35 125 17 12,600 
11 | 30-16 7 8:53 | 125! 20 11,400 
11 30°16 9 8:53 125 , 17 12,300 
12 30°78 7 6:93 135 ; 2:0 11,600 
12 30-78 9 6:93 1:25 | 1:9 11,900 
14 80-78 7 0 63 1:25 | 24 10,600 
14 ! 30°78 9 0:63 1:25 | 21 11,300 
17 33°24 | 7 12:08 · 1:25 | 2-1 12,200 
17 | 33°24 9 12:08 125 | 20 12,500 


| 


Circuit tests of loop of 384 miles of two No. 12 N. B. S. G. copper 
overhead wires (plus underground wires in Boston city limits). 
Resistance per loop mile, 10°5 ohms. Capacity per [ор aile, 
0:008mfd. Inductunce per loop-mile, 8:66 millihenrys. Insulation 
as above. Frequency about 300. 


THE LODGE ELECTRIC IGNITER FOR INTERNAL 
COMBUSTION ENGINES. 


We are now able to give some further particulars of the Lodge 
electric igniter for gas engines, which was referred to by Sir O. Lodge 
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in a lecture before the Automobile and Cycle Engineers’ Institute 
(The Electrician, Dec. 9th, p. 298). This improved ignition 
device is manufactured by Messrs. Lodge Bros. & Co. of Birmingham, 
the chief claim of the new arrangement being that the firing of the 


explosive charge is rendered quite positive and independent of leaks 
due to moisture or soot at the sparking plug. The figure shows the 
general arrangement of the apparatus, whose constituent parts are 
an induction coil, two Leyden jars, а leak and a spark-gap. The 
primary of the induction coil is fed from an 8-volt secondary 
battery, the current being given a pulsating character by 
a trembler or any other suitable device. It will be seen 
from the drawing that the secondary of the high-tension 
induction coil is connected up to the outer coatings of two 
Leyden jars, the inners of which are connected to the adjustable 
spark-gap. This spark-gap is an auxiliary device for producing well- 
defined disruptions, and must not be confused with the working 
spark-gap within the engine cylinder. The last-named spark-gap 
is connected directly to the two high-tension terminals of the induc- 
tion coil, one of the connections being usually formed by the bed- 
plate of the engine. In order that the Leyden jars may be charged 
it is necessary to have some form of leak between the outside coat- 
ings of the jars. This leak must be of sufficient value to allow the 
jars to charge rapidly and yet not diminish the volume of the spark 
in the cylinder by allowing the discharge current to pass through 
it. In the case of the gas-engine igniter a special form of liquid 
resistance is used, which offers a fairly good path to the charging 
current, but offers a large resistance to the oscillating discharge. 
The jars have a capacity of the order of 0:0001mfd. 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society held at the Central Technical 
College, on December 9th, Dr. R. T. Glazebrook, F.R.S., President, 
in the chair, a Paper on 


»A High Frequency Alternator ” 


was read by Mr. W. рорркш. The author described and showed 
in action a high-frequency alternator which ho had constructed in 
1900 for soine experiments on the resistance of the electric arc, and 
with which frequencies up to 120,000 со per second had been 
obtained. The alternator consists of an inductor, built up out of 
ferrotype plate, having y-shaped notches cut in its edge so as to 
have flat-topped teeth. Surrounding the indicator is à laminated 
ring having two inwardly projecting poles, the clearance between 
these and the teeth of the inductor, which formed the air-gap, being 
less than O'lmm. The ring is wound so that a direct current flowing 
round the winding tends to produce lines of force from one pole to 
the other through the inductor. The number of lines of force 
varies from a maximum when the teeth of the inductor are 
opposite the poles, to a minimum when the poles are in front 
of the spaces. "This variation in the total number of lines of 
force produces alternating E.M,F.s in any winding either on the 
pole-pieces or on the ring itself; the movement of the inductor 
through the distance between two consecutive teeth producing one 
complete period. One winding on the ring could serve to carry both 
the direct field-current which magnetises the ring and the alternating 
current produced. In practice, owing to the great importance of any 
self-induction in the alternate-current circuit, it was found advisable 
at high frequencies to use separate windings for the two currents. 
At the highest frequencies the best results were obtained with coils 
having a few turns of wire fixed right on the tips of the poles. The 
alternator is driven by means of a figure-of-eight belt drive from 
two phosphor-bronze discs. Each of these discs is belted to a 
double-grooved pulley fixed on the shaft of a direct-current driving 
motor. With this method of drive the inductor was run for several 
months at speeds between 30,000 and 40,000 revs. per min., and 
the spindle of the inductor alone could be easily run at 60,000 revs. 
per min. Using inductors having 30, 60, 90 and 204 teeth, the 
author obtains small alternating currents having frequencies from 
a few hundred periods per second up to 120,000 ~ per second. An 
illustration will perhaps convey some idea of how high a frequeney 
of 120,000 со per second really is. In plotting curves for ordinary 
frequencies of 50 to 100^. per sccond a scale often adopted is 10in. 
for 100 co. If it were attempted to plot a curve up to 120,000 со 
per second to this scale, the curve paper would require to be 
120,000in., or nearly one-fifth of a mile long. Many difficulties 
were encountered with the centrifugal forces on the driving belt, 
and the author finally obtained the best results with a spliced 
cotton cord. Working drawings of the alternator, characteristic 
curves and its wave-form are given in the Paper. During the con- 
struction of the alternator bicycle wheels were used to drive it, and 
curves are given showing the very large power taken to drive these 
wheels owing to air friction. A table is given of all the high- 
frequency alternators which have come to the author’s knowledge, 
and he would be glad to receive any missing data or data of other 
machines to include in the table before it is finally printed. 

Dr. J. A. FLEMING said he had felt surprised on hearing about Мг, 
Duddell’s alternator that he had been able to reach any such frequency 
as 120,000 ^; per second, It spoke highly of the excellent mechanical 
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means employed. On the other hand, as far as ite use in wireless tele- 
graphy was concerned, it was no use to speak of a machine even if it gave 
this frequency, corresponding to à wave р grae in length, if the output 
of the machine were only a few watts. it were 150 н.р. 16 might be 
different. The difficulty with most high-frequency alternators was the 
magnetic leakage. Dr. Fleming then described some of the devices 
adopted by Tesla for obviating this defect. Many of the high-frequency 
alternators made had their power over-estimated. Hitherto the frequency 
reached had been only about 10,000 W per second. A machine of this last 
frequency would be no particular assistance in wireless telegraphy. Such 
machines were, however, very useful for research and demonstration 
purposes. 

Prof. W. E. Ayrton gave an “ Exhibition of Experiments to show 
the Retardation of the Signalling Current on 8,500 miles of the 
Pacific Cable between Vancouver and Fanning Island.” The 
experiments were performed upon a cable electrically equivalent to 
the portion of the Pacific cable between Vancouver and Fanning 
Island, the product of the capacity (in mfds.) and the resistance (in 
ohms) being nine millions. Three dead-beat galvometers were 
employed to indicate the current at the beginning, in the middle 
and at the end of the cable. It was shown that upon applying an 
E.M.F. at one end of the cable the current at that end was 
enormously greater than its steady value, and that cne-fifth of a 
second elapsed before any indications of current were shown at the 
far end of the cable. By that time the current at the sending end 
was 3:7 times its steady value, and after two-fifths of a second it 
had fallen to 2:8 times its steady value. In about five seconds the 
current became steady. А 

The electrical laboratories of the college were open to the inspec- 
tion of Fellows, a special feature being an exhibition of Ayrton- 
Mather galvanometers (showing the evolution of the present 
commercial instruments from the earliest types, constructed in the 
college), universal shunts and eleotrostatio instruments. 


BILLS IN PARLIAMENT NEXT SESSION. 


We conelude below particulars of the bills of electrical interest 
which have been deposited in the Private Bill Office. Last week 
we gave the electric lighting and power bills and the combined 
electric supply and traction bills. 


Traction Bills. 

Baker-striet & Waterloo Railway Co. seek further powers with regard to 
the purchase of additional lands, an extenaion of time for the compulsory 
purchase of lands authorised in previous acte, and an extension of time for 
the construction of subways, &c., thereon. 

Edgware «€ Hampstead Railway Co. ask for a three years’ extension of 
time for the completion of works under Act of 1902 and a similar exten- 
sicn of time for the compulsory purchase of lands under the 1902 Act. 
Abandonment of certain portions of the authorised railway is proposed, 
and powers to deviate vertically and laterally are also included. 

Great. Northern, Piccadilly € Brompton Railway (No. 1) Bill gives 
power to raise additional capital and to build a line from the Holborn 
station to Waterloo via Kingaway. Line is to be completed within five 
years, and interest to be paid out of capital during construction at rate of 
5 per cent. per annum. 

Great Northern, Piccadilly d. Brompton Railway (No. 2) Bill extends 
the company's line from its western terminus via Kensington, along the 
same route as that scheduled by the Central London Railway to the City 
and thence to Aldgate. Tu in tunnel construction will be adopted through- 
out, and the line is in no place to be less than 28ft. below the surface. 
Intercommunication with other railways so far as stations, subways, &c., is 
concerned, is provided for. Provision is also made for approval by the 
Board of Trade of the permanent way, tunnels, p'atforms, stairways, lifte 
and other communication; rolling stock, lighting and ventilation. Inter- 
communication by through booking is proposed with the London United 
Tramways Со., and other agreements are proposed. Additional capital to 
the extent of £4,200,000, with one-third borrowing powers, is to be raited, 
and 3 per cent. interest out of capital during construction is to be paid. 

Corentry Electric Tramways Co. ask for an extension of time for the 
construction of certain tramways authorised in 1903. 

The Wemyss Tramways Bill gives Mr. R. G. E. Wemyss, of Wemyss Castle, 
power to construct certain tramways in Kirkcaldy in the County of Fife 
and to take lands for generating station. The lines would be purchasable 
by the Kirkcaldy Corporation at the expiry of five years and at the end of 
every subeequent period of five years. The tramways to be completed 
within five years. Agreements with local authorities may be entered into 

for the supply of electricity, or the lines may be transferred to a company. 

Central London Railway Co. wish to extend their line from Shepherd's 
Bush down to Hammersmith and thence via Kensington, the Strand, and 
Fleet-street to Liverpool-street, joining up with the terminus cf the exist- 
ing railway at the Bank. The majority of the line will be in separate 
tunnels for up and down traffic, as on the present railway, but a certain 
portion of the double track at the Shepherd's Bush end will be in one 
tunnel. The usual powers to deviate laterally and vertically are taken. 
Elaborate provision is made in the bill for the protection of property and 
especially public buildings. Line to be completed within five yeara of the 
passing of the act. Capital powers £3,150,000 share capital and one-third 
borrowing powers. Interest out of capital during construction at th» rate 

of 5 per cent. ME 
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Charing Cross, Euston and Hampstead Railway Bill confers further 
powers in respect of lands and authorises agreements with other railway 
companies as to use of stations, subways, lifts, &c. 

Birmingham Corporation General Powera Bill includes proposala to con- 
struct a large network of new electric tramways, the reconstruction of 
existing tramways for electrical working and the purchase of land for 
generating station, tramway depots, &c. It is proposed to borrow £295,530 
for the construction of the new tramways, repayable in 30 years; £554,820 
for the reconstruction of existing tramways, repayable in 30 years, and 
5 for land for generating station, tramway depots, &c., repayable in 

years. 

Blackpool, St. A une s and Lytham Tramways Co. seek reciprocal running 
powers over the Blackpool Corporation tramways, the terms and conditions 
to be determined by an arbitrator if no agreement ie come to. 

Glasgow Corporation (Tramway Consolidation Provisional Order) propose 
to consolidate their various tramway powers, which date as far back aa 
1870. New lines are also proposed. 

Paisley District Tramways Co.in a Scottish Provisional Order wish to con. 
struct additional tramways, to run omnibuses and raise £50,000 additional 
capital. The bill also seeks to increase the period of purchase of the new 
lines from 21 years to 40 years, purchase to then take place upon the terms 
of the Tramway Act of 1870. Authority is also sought to enter into agree- 
ments for running powers with the Glasgow Corporation or any other body 
possessing tramways. 

London County Council (Tramways) Bill again proposes the continuation 
of the existing tramways from the terminus on the southern aide of West- 
minster Bridge over the bridge, along Victoria Embankment and over 
Blackfriars Bridge, making a junction with the existing lines there. New 
tramways are also Wi in the Brockley and Crystal Palace districts. 
Certain short lengths of tramways authorised last year it is proposed to 
abandon, and an extension of time is asked for in respect of other lines 
authorised in 1900. The period for construction of the new lines is put at 
seven years. Power to work tlie Vauxhall Bridge tramwayr, authorised in 
1896, electrically is also aou zht. 

London United Tramways Co, seek extensions of time for tramways iu 
Malden and Coombe authorised in 1901 for two years from Aug. 17, 1905, 
tramways sanctioned by 1902 Act for two years from Aug. 8, 1905, and for 
the purchase of land in Hammersmith under 1902 Act two yeara' extension 
from Aug. 8, 1905. 

Whitechapel and Bow Railway Co. wish to raise additional capital and 
5 into agreements with the Underground Electric Railways Co. of 

ondon. 

Buenos Ayres Grand National Tramways Co. seek to confirm an agree- 
ment for the amalgamation of the Buenos Ayres Grand National Tram- 
ways Co. and the Buenos Ayres New Tramway Co., to increase and 
rearrange the capital, deal with the arrears of dividend on the preference 
shares of the Grand National Tramways Co., and modify the rights of the 
preference shareholders and holders of debentures and debenture stock 
is zued by both companies. 

Liverpool Corporation Tramways Bill provides for the incorporation of 
previous powers and the construction of new tramways in Liverpool and 
Bootle. New lines to be completed in five years. 

Gosport d Fareham Tramways Bill. promoted by the Portsmouth Street 
Tramways Co., proposes the construction of additional tramways in Оов. 
port and Alverstoke and an extension of time for the already authorised 
tramways. New lines to be completed within five years under penalty of 
£50 per diem. Powers are also taken to run omnibuses and to abandon 
certain already authorised lines. 

Colchester d: Southend Light Railways Co.’s Bill provides for the work- 
ing of the lines of the company by electricity. 

South Lancashire Tramways Co.’s Bill seeks an extension of time for the 
compulsory acquisition of certain lands under acts of 1900 and 1901 and 
the abandonment of certain authorised tramways. А scheme is also pro- 
posed for the consolidation of the shares of the company with the absorption 
of the South Lancashire Electric Power & Traction Co. Power to arrange 
for the purchase of the various portions of the company's undertakings by 
the local authorities at varying dates is asked for, and also power to take 
a tranafer of other undertakings. 

Swansea Corporation Bill provides for the acqui:ition of the tramway 
undertaking of the Swausea Tramways & Improvements Co. by notice 
within six months of Feb. 28, 1966, or within six months of the expiration 
of every tubsequent seven years. The purchase is to be made under 
sec. 43 of the Tramways Act, 1870, and the Corporation may re-lease the 
undertaking to the company. Taese provisions would have the effect of 
repealing certain sections of the Company's Act of 1882. Power is also 
taken to borrow sufficient sums to conclude the purchase, such sums to be 
repaid within 60 years. 

Hammersmith, City and North-East London Railway Bill seeks power to 
incorporate the Hammersmith, City and North London Railway Co. for 
the construct ion of a deep level tube railway from Hammersmith, via Кеп. 
sington, the Strand and the City, to Shoreditch, with branches from there to 
Walthamstow on the one hand, and Palmer's Green via Tottenham on the 
other. The promoters are Arnold F. Hill, David Urqubart and James 
Worsfield, wbo are also to be the first directors, with four others to be 
nominated. The capital of the company will be £7,200,000 in £10 shares, 
with the ut ual one-third borrowing power. As in the case of the other 
tube railways, the Board of Trade is to inspect the permanent way, tunnela, 
platforms, stairs, lifts, rolling s:ock, lighting and ventilation. The line is 
to be completed in five years and a substantial commencement made 
within 12 months of the passing of the act. The statutory fare is placed 
at 2d. per mile or part of a mile for passengers, no goods being carried. 
Powers are taken to arrange for through bookings with the Middlesex 
County Council tramways, and working agreements with other companies 
as well as agreements for the supply of electricity. Interest out of capital 


will be paid during construction at the rate of 5 per cent. 
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North-East London Railway Bill seeks to incorporate the North-East 
London Railway C». for the construction of a tube railway starting at a 
point near the Monument station of the District Railway Co. on to High- 
street, Shoreditch, and thence via Walthamstow, Leytov, Chingford to 
Cheshunt. The capital of the company will be £3,000,000 in £10 shares 
and one-third borrowing power. The directors are the Hon. Reginald 
Parker, J. H. Buxton, C. J. E. Stuart and R. F. Collinge. Land for 
generating stations is scheduled in Hackney and Leyton, and all work is to 
be approved by the Board of Trade, as in the case of the otber tube rail- 
way bills. The works are to be completed within five years. The statutory 
fare for a first - class passenger is 5d. per mile, and for a third-class passenger 
ld. per mile, any passenger travelling less thau 3 miles being charged for 
5 miles. Powers are also taken to enter into agreements with regard to 
the supply of electrical energy. Interest out of capital during construction 
will be paid at the rate of 3 per cent. 

Nottingham Corporation seeke to construct new tramways and to supply 
them with electrical energy from the existing generating statione, Periods 
for completion vary from two to five years. Omnibuses may be run, but 
if electrical energy is to be used the motive power must be contained within 
the omnibus. Borrowing powera, £5,700, repayable in 50 years. Powers are 
also taken to supply electrical energy in bulk outside the city boundaries. 

Rhondda Urban District Council ask for an extension of time for three 
years from July 31, 1909, for the construction of tramways already 
authorised, and an extension of five years from 1902 for the compulsory 
acquisition of land authorised under the Council's Act of 1902. 

Blackpool Corporation proposes to construct additional tramways along 
the Lytham-road, the period for completion being placed at two years. 
Agreements are also to be entered into with the Blackpool, St. Anne’s and 
Lytham Tramways Co. for the construction of certain lines authorised to 
the company in 1901. It is also proposed to take general powers for enter- 
ing into agreements for working tramways outside the borough. 

Metropolitan Railway Co.'s Bill provides for the amalgamation of the 
undertaking of the Harrow and Uxbridge Railway Co., the consolidation 
of the convertible preference stocks and other financial adjustments. 

Metropolitan Electric Tramways Bill authorises agreements between the 
company and the various local authorities for the purpose of modifying 
existing powers, and agreements between the company and the North 
Metropolitan Electric Power Supply Co. for a supply of electrical energy. 
The bill also provides for an extension of the period of purchase of the 
tramways in Edmonton and Wood Green, and also for making arrange- 
ments to defer the date of purchase generally. 

Tyneside Tramways d Tramroads Со. seeks further capi al powers. 


Miscellaneous Bills. 


Esk Valley Power Gas Co.'s Bill authorises the incorporation of a com- 
pany, with a capital of £450,000 in £10 shares, for the supply of power 
gas in portione of the county of Midlothian. Land is scheduled for four 
power stations. 

Channel Ferry, Railway d Quay (Dover) Bill takes powers, inter alia, 
to erect electric generating stations, but the specific object of this is not 
mentioned. 

London County Council (General Powers) Bill deals, in part XV., with 
the question of electric wiring. It provides that it shall be lawful for 
metropolitan Borough Councils authorised to supply electric energy to 
expend money upon the wiring and fitting up of premises for electrical 
supply, and to enter into and make agreements in connection therewith. 
The money to be apent for such purposes is to be borrowed as if for the 
purposes of the Electric Lighting Acts as amended by the London 

Government Act of 1899. 

Shefield University (Transfer) B. Il provides for dissolving University 
College, Sheffield, and the transfer of all properties and liabilities to the 
Shetfield University. 

University College (Transfer) Bill provides for traneferring University 
College to the University of London. 

Medway «& Thames Canal Co. “'s Bill asks for an extension of time for 
three yeara from July 51, 1907, in which to carry out the works authorised 
in 1902. Electric haulage and lighting is proposed. 

Electro- Pneumatic Tube System.—A proposal to lay down a system of 
pneumatic tubes for the conveyance of postal matter and parcels in London. 
Electric motora placed at various parts of the system are to drive the air 
compressors. Sir John Wolfe Barry and Col. К, E. B. Crompton are the 
consulting engineers. 


а ааа E C EM EDO NU EES 


Street Indicator for Tramcars.—According to the S! rect 
Ruilway Review of Chicago, a device to indicate the names of 
the street to the car passengers will be tried by the Cleveland 
Electric Railway Co. It is about the size of the fare indicator, 
and is placed in the forward end of the car. On the face of 
the dial are printed the names of the streets on the line in 
consecutive order, while below are numbers corresponding to 
the distance the given street is from the starting point of the 
cars. As the cars run along, a rod projecting from the top of 
the car strikes, just before it reaches every block, a weight 
suspended from one of the trolley suspension wires. This 
blow to the rod causes it to fly back, releasing a spring which 
moves the indicator point forward to the name of the next 
street. The indicator is set for а round trip and can be 
regulated by the conductor. | | 


ON BATTERIES WITH REVERSIBLE BOOSTERS.* 
BY C. TURNBULL. 


A good booster should fulfil the following requirements :— 

1. When required, it should work so as to keep the load on the 
generator approximately steady. This will be needed when the 
demand for current is approximately equal to the output of the 
generator. In this case, however, when a very heavy demand is 
made on the feeders, both generator and battery current should rise 
to meet it, sothat the utmost power of the combination will be avail- 
able. If this be not arranged, it will often be found that a heavy 
load will blow first one circuit breaker and then the other, although the 
combined maximum power of the battery and generator would have 
been sufficient to meet the demand had the booster been arranged 
to allow the generator output to increase along with the battery's 
output. (2) It should be possible to vary the apportionment of the 
lo&d between the battery and generator. In a slack time the bat- 
tery should do very little. Also, if the traction peak should cor. 
respond with the lighting peak, then it may be desirable to let the 
battery take an extra load to relieve the boilers for the time being. 
(8) On & slack day with occasional peaks, the battery and booster 
combination should be arranged to respond to the peaks only, and 
otherwise do practically nothing, so as not to overcharge the bat- 
tery. Sometimes the booster may be cut out altogether, and the 
battery may then with udvantage be used to float on the line to 
meet any occasional rush of current. (4) For periods of very light 
load, the booster and battery should be arranged to go on to the 
'bus bars without any generator. In this case the booster should 
in arranged to compound up to counteract the drop of volts in the 

attery. 

I might point out that & booster worked by the feeder currents 
only will not fulfil these requirements, as such & combination will 
tend to take the load off the generator when the battery is fully 
charged, while it wil be sluggish and unresponsive when the 
battery is down at all in volts. 

The actual work done by the cells when working with a reversible 
booster is very little. l'or although the curve of charge and dis- 
charge looks large enough in importance when it is examined on 
the recording ammeter chart, still the peaks integrate to very little. 
We, therefore, want a cell which will do with very heavy dis- 
charges, and also with considerable charges, but that does not 
necessarily have a large low-rate capacity. Durability is more 
important than efficiency. As a matter of fact, it is well known that 
a cell which receives charges and discharges at short intervals has 
an extraordinarily high efficiency, and a slight reduction in this, if it 
gave increased durability, would not matter. I have been informed 
by one of our leading accumulator firms that a cell to meet those 
requirements can be made and maintained at about half the ordi- 
nary price if it be asked for, and I hope that such will be on the 
market in the near future. 

It is а great advantage to have the cell boxes large enough to 
allow of the addition of more plates. This enables the size of the 
battery to be kept down, as it is easy to increase its capacity. If, 
however, more plates are added, then it is not desirable simply to 
put the new plates in parallel with the old ones. Old plates should 

e taken from some of the cells to make up the additional number 
required in the other cells, and the cells thus depleted should be 
made up entirely with new plates. The space at the side is useful 
in assisting the much-desired circulation of the acid. It also enables 
the cells to be inspected by an inspection lamp on an L-shaped stick. 
This lamp put under the plates shines upwards and shows any shorts 
clearly. Tho space at the bottom of the cells should be ample, 
about 6in. or so, so as to obviate frequent cleaning. 

The possible variation of cell voltage is from 1:8 to 277 volts per 
cell, the last figure being obtained with the fortnightly overcharge, 
which makers recommend to be given to the cells. In ordinary 
working the variation is from 1:9 to 2°5 volts. Provided that the 
booster is arranged to prevent the current from coming back on to 
the generator, the number of cells may be varied considerably. I 
think, however, that 250 cells is a suitable number where the 'bus- 
bar pressure is between 500 and 550 volts. If fewer cells be used, 
a good deal of work is thrown upon the booster to pump the current 
out of them, and if more cells are installed there is a danger of the 
current coming back on to the generator if they be floated on the 
line without the booster when fully charged. 

The advice is sometimes given that the booster should be worked 
во that the battery is charged every night at shutting-down time. 
This is impracticable without an undue amount of attention. The 
most practicable way that I have found is as follows: During the 
morning, when the generator is started up, there is usually & slack 
time, so that it can be arranged that the battery is mainly charging. 
The battery attendant should be in the battery room now, and he 
should go round and see that every cell gasses up at the same time. 
He should watch the battery when it is gassing, and at the same 
time top up any cells with water if necessary. The water can be 


* Abstract of & Paper read before the Newcastle Local Section of the 
Institution of Electrical Engineers on December 12th. 


THE ELECTRICIAN, DECEMBER 30, 1904. 


435 


put in by a long glass tube, about làin. in diameter, with a bell 
mouth. This will enable the water to be put in at the bottom, and 
it can be stirred about and well mixed with the acid. The amount 
of gassing and volts per cell necessary on the daily charge should 
be determined by the battery makers, whose assistance should be 
freely requisitioned at first start up. When the cells are full up the 
attendant should inform the engine-room staff, so that the booster 
can be regulated, so that the battery can be discharged for a time 
rather than charged. When a little current has been run off, the 
adjustment can be made so that charge and discharge are about equal 
or as needed. This method of working the battery needs a minimum 
of attention, and will be found very satisfactory in practice. Once 
a fortnight—if required by the makers—an extra charge can be 
put in, which will bring the voltage up to 2:6 or 2:7 per cell. This 
should be done at a quiet time, when the charge can be put in fairly 
steadily. Condensed water from a boiler is not always suitable for 
filling up accumulator cells, as it may contain boiler compounds or 
iron. Rain water is often too impure. I think that a simple dis- 
tiller could, however, be made by using a gas jet under a boiler. 
The steam would go through a worm, and would be cooled by water 
in a tank. After the worm had gone through this tank it would go 
through a second tank. The boiler and the two tanks would 
connected by a pipe so that the water would stand in the same level 
in all. This would cause the boiler to be automatically fed with 
hot water. A tap could run into the last tank to keep up the level, 
and also to provide cooling water. 

Too much light in a battery room is bad, as it renders cell inspec- 
tion difficult. The room should be rather dark, with good artificial 
lighting. The wiring may be done on insulators. At intervals 
lamps should be provided on long flexes of 3/25 wire for looking into 
the cells from above. Hooks should be provided to hang these 
lamps on when not in use. І have found acid-resisting paint liable 
to chip off a concrete ceiling, but wood varnished with acid-resisting 
varnish has stood better. The ventilation should be good, but of a 
nature to prevent fly and dust from coming in too freely. 

The milking booster should be run off the lighting circuit so as not 
to be shut off if the main circuit breaker of the traction generator is 
blown. It is a debatable point as to how the leads should be run for 
milking up the cells. Perhaps the best way is to run them under the 
grating on the floor, being supported on insulators. The flexible leads 
can be connected by means of screwed plug handles. A small 
switchboard can be fixed in one end of the room, or possibly in a 
small room provided for the purpose. Where the cells are on two 
floors the switchboard should be provided with one pair of switch 
fuses only, to connect either the upstairs leads or the downstairs 
leads on to the 'bus bars. The use of a single pair of switch fuses 
prevents any attempt to milk up two parts of the battery at once, 
as, of course, only one pair of flexible leads is kept in & room. The 
booster can be put in a convenient place, but the regulation of its 
volts can be done from the battery room. The booster may also be 
arranged to provide heavy currents for meter testing purposes. 
The board should have a polarised ammeter and a voltmeter with 
paralleling and other stops on the switchboard. The grating for 
the battery-room floor can be made of rough wood dipped into melted 
pitch. This makes quite a cheap and satisfactory arrangement. 

The breakers of the booster-motor and battery should be on the 
live side, but most of the rest of the instruments on the board may 
be on the earth side. The motor breaker should be arranged to shut 
off the battery current, if it comes out, so that the booster may not 
race owing to the battery current running through it. On the other 
hand, it 18 desirable to have the breakers arranged so that the 
blowing of the battery breaker does not stop the motor. 

The abomination of several shunts in series—one for the ammeter, 
one for the recorder and one for the integrators—should be avoided. 
One shunt should do for the lot, or if two in series be used, then the 
instrument having the heaviest drop should come off the combined 
resistance of the two shunts. In this latter case the two shunts in 
series should be soldered together, so that the combined resistance 
could not be affected by bad contact. 

The following is an abstract of the discussion which took place in 
connection with the above Paper :— 

Mr. KIDMAN asked Mr. Turnbull whether his battery was specially 
rai Tr ior traction work, as battery-makers usually discouraged frequent 
small discharges and charges, as would be the case with a battery on a 
traction load working in parallel with a steam generator. He did not 
agree with any switches being placed in the battery room, not even light- 
ing switches, and all wiring for lighting should be lead-covered, and the 
fittings ought to be acid-proof. 

Mr. VESEY BROWN preferred hand regulation for lighting work ; this 
also allowed the end cells to be fully charged. He had tried, unsuccess- 
fully, to impress on manufacturers the necessity of having а біп. clearance 
at the bottom of the plates to allow for sediment. Ina battery room he 
had known ordinary rubber-covered wires lasting for 11 years, but lamp- 
holders occasionally fell off or caused short-circuits. He thought the 
Aron battery meter preferable to the motor type. 

Mr. TURNBULL, replying to the discussion, agreed that it was not 
advisable to have switches in battery rooms. The objection to Aron 
meters was that the pawl in reversing sometimes slipped a notch, thus 
introducing an error into the readings. 


CORRESPONDENCE. 


Comex 


ENGINEERING AND COMMERCE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I was engaged in the supervising and directing of a 
test on an 8,000 H.P. synchronous motor during the small 
hours of the day, and having a few minutes to spare I took up 
The Electrician of November 18th, in which you reprint Mr. 
James Swinburne’s address to the students of the Institution of 
Electrical Engineers, entitled “Зоте Difficulties in Getting On." 
The early hour of the day, the strenuous work which had yet to 
be accomplished by my assistants and myself after we had 
been working for almost 24 hours continually, all this “ unpaid- 
for" devotion did not harmonise with Mr. Swinburne's advice 
to the students—to take *a money view of everything." 
The address began *o interest me, and I read it carefully, 
taking pains to keep it from my assistants for fear that they 
might take a “money view of the situation” and refuse 
to stay working in their clothes for another 12 hours needed 
to finish the tests on this largest of electric motors in the 
world. 

Mr. Swinburne's address is entitled Some Difficulties in 
Getting On." If this address were delivered to a heterogeneous 
class of students, not only of engineering, but of law, and of 
medicine, and of all other branches of human knowledge that 
can be studied at our colleges, the address might have been 
very much to the point. It is undoubtedly true that if you 
want to get on in the world you had better not study engi- 
neering or any other scientific pursuit. If Mr. Swinburne 
objects to the use of the word “scientific” let me say that 
knowledge is by no means desirable for getting on, and that I 
hold strongly that the adage attributed to Bacon, that know- 
ledge is power," requires emphatic qualification. 

“Knowledge is power” in the hands of him who can wield 
it and put it to any uso he pleases, but in the hands of most 
people knowledge is not power, because it controls them, and 
it is their master while it should be their servant. 

When Mr. Swinburne states that“ the business man comes 
out far away above the engineer. He employs the engineer ; 
the scientific man is his servant," Mr. Swinburne is stating 
merely a matter of fact for which he is in no way responsible. 
This is a law of the social cosmos against which no amount of 
railing will avail. This is not due so much to the fact that 
young men's education nowadays consists more or less in the 
study of Aztec Metempiries,” it is due tothe fact that both 
the average student and the average teacher are very average 
men. Education is given to the boy of very average intelli- 
gence by a teacher of very averago intelligence, and hence the 
quality of the knowledge and of the teaching is very average, 
too. So that, even if knowledge were power, that knowledge 
which is taught need not be power at all. 

Why is it, then, that the engineer is employed by the 
business man and not vice versa? The reason is obvious to 
anyone, although he will be better able to appreciate it if he 
has read and digested Mill's *Political Economy." It is a 
fact that capital is the mother of all labour, and that the 
engineer who wishes to market his ability needs capital, and 
plenty of it, to turn his ability to account. Shops in which 
machinery of any kind can bo built are expensive, and weekly 
pay-rolls want to be met, and for all these things the engineer 
goes to the capitalist, and on account of these things he is tho 
capitalist's servant and the capitalist is his master. This, 
again, is a fact derived from the laws of Nature for which the 
engineer is in no way responsible. “ То him who hath shall 
be given," and as the capitalist can wait for years without 
starving, the engineer, whose only capital is his brains, wants 
to live, and therefore has to make a bargain with the capitalist 
to accept his services. This law of Nature which has made 
capital the mother of all labour, has placed the engineer where 
he is to-day. The business man without capital is in no 
better position than the engineer ; on the contrary, his position 
is less enviable, as good business ability is not so rare as good 
engineering ability, which statement is proved by the fact 
which Mr. Swinburne can obtain by a study of the social 
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conditions in the United States, that the business man without 
capital is paid less than the engineer without capital. 

When Mr. Swinburne says that “а man's earnings is a rough 
test of his value to the world,” I fear that Mr. Swinburno is 
making a statement which he learned in the study of “ Aztec 
Metempiries.” Money making is an art just as engineering or 
medicine is an art. The aim of a great engineer consists in 
engineering achievement of a high order. The aim of a great 
surgeon consists in surgical work of a high order. The aim of 
the money maker consists in making money of a high order. 
The standard of measure of greatness in the three professions 
is different, and hence it is illogical to apply the standard of 
money making to these three professions, as money making is 
only an incentive to the first two professions, and the aim of 
the third profession. 

When Mr. Swinburne says, “ Our leading consulting engi- 
neers do not spend a large portion of their lives plotting 
curves, counting electrons, or even making anything more than 
arithmetical calculations," I only have to say that—para- 
phrasing Mr. Swinburne's remark that electric installation 
work is merely a sort of electric plumbing "— consulting engi- 
neering is mostly jobbing of electric apparatus. The com- 
mercial engineer is likely to be neither a first-class engineer 
nor a first-class money maker. He is average all the way 
through, average in intellect, average in engineering, average 
in money making. The money maker of ability will consider 
him a tyro in money making; the engineer of ability will 
consider him a tyro in engineering. 

Again quoting Mr. Swinburne, he says the engineer will 
remain in the middle position as long as he takes the middle 
view and considers engineering as something superior to money 
considerations, and as long as he looks down on business and 
commercial methods.” Mr. Swinburne here forgets that as 
soon as the engineer emerges from the position thus outlined 
for him, he becomes a business man with an engineer's educa- 
tion. But who is going to do the engineering for him after he 
has entered into the commercial side of engineering? Some- 
body has to do the engineering work, and to him Mr. Swin- 
burne’s criticism will always apply. I have no patience with 
that cant which we fortunately do not hear so much of now.a- 
days as we did some 15 years ago, disparaging the commercial 
side of engineering work. It is necessary just as much as the 
purely engineering work is, and to whichsoever a man is best 
fitted, he should devote himself. But it is due to just such 
addresses as Mr. Swinburne’s that engineering work of 
enormous commercial value is not duly appreciated by the 
business man with whom rests the fixing of the compensation 
for such work. Even engineering work of a very high order 
is generally under-paid. 1 do not mean by engineering work 
of avery high order merely, for instance, designing ability ; I 
mcan by it exceptional ability in designing apparatus which is 
commercial, and executive ability to direct the large number 
of assistants who are always needed in large manufacturing 
concerns. 

The men who get on in the world are never of the common 
run. It seems to me that the hardships of the successful men 
who are engaged in professions requiring study and knowledge 
like engineering, law and medicine, are greater than the 
struggles of the business man, for the simple reason that the 
tools of the successful business man consist in capital, which is 
easily convertible into the commodities of life. 

The work of the engineer is very much like that of the 
soldier. The soldiers in the army are numerous, the officers 
are few, the generals still fewer. Money is not the aim of the 
soldier, of the officer, of the general. The officer who fell in 
the relief of Lucknow would have made more money if he had 
stayed in Cheapside running a grocery. 

There is much good in Mr. Swinburne's address, but much 
that is apt to misdirect the young man's mind. In positions 
requiring engineering ability, we need engineers and not com- 
mercial men, and if a man feels in him the faculty for making 

money, let him turn his ability into the channels of money 
making, and not into the channels of engineering. He will be 
more successful in money making than he will in engineering. 
— Yours, &c., В. A. BRHREND, 
Chief Engineer, The Bullock Electric Mfg. Co. 

Cincinnati, Ohio, Dec. 12. 


CABLE LAYING. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Men in the actual fight of work will agree that in 
various ways knowledge and laboratory research (for more 
knowledge) are in advance of practical requirements, but that 
in apparently the simplest matters decisive knowledge is 
wanting. I think most men in practice will admit that the 
question of mains is one of these apparently simple matters. 
We all remember the fable of the fox who had a great many 
tricks, but the hounds caught him. We have a great many 
tricks of mains laying ; among them all have we the оле right 
way? Like a great many other things this is a matter which 
must be submitted to the test of time. I have been laying 
mains for the last 15 years, and I have (in a small way) had 
much difficulty and loss. I have had (/) bare copper in a 
conduit; (b) Fowler Waring cable; (с) lead-covered diatrine 
laid solid in bitumen in wooden boxing, and (d) indiarubber 
lead-covered services. 

It will be remembered that in the early days lead covering 
was supposed to sufficiently protect a cable from the moisture 
of the ground. I have one item of experience which I think 
is very valuable. Fourteen or fifteen years ago, when laying 
services, we took the precaution of surrounding them with a good 
thickness of sand wetted with coal tar, and these services have 
never given any trouble. Lead-covered cables laid “воћа” in 
bitumen have given much trouble. I am just after having to deal 
with a feeder in a street, an operation which at this time of ycar 
is annoying both to the public and to ourselves. It may be said 
the cables were improperly laid and the bitumen was “ burnt." 
Well, but I have made some privateinquiries, and other men have 
had similar troubles. The feeder which has just been dealt with 
was made of three separate lead-covered cables laid in one box- 
ing. We took it all up, and in the parts which had not shown 
faults on examination I found numbers of fine annular cracks 
or joints in the lead sheathing. Bitumen does not adhere to 
lead, and, in my view, there 1s a continuous joint between the 
whole surface of the sheathing and the surrounding bitumen, 
which is available for damp to distribute itself if it can reach 
this joint from the outside. Well, it may be said that it cannot 
reach it; I think it can, and I know that it has in the case of 
my feeders. It is a nice notion that bitumen flows and makes 
good a momentary crack produced by sudden shock or vibra- 
tion; but suppose there is water present, or cven saturated 
air, does this not penetrate some distance at a crack? And if 
there are successive vibrations, the tendency will be for the 
same crack to repeatedly form, resulting in the destruction of 
the cable. Then we have the various modes of preventing 
the cable sinking so as to lie on the bottom of the troughing. 

Now, (a) coal tar does adhere to the lead covering; (b) 
the cable has no tendency to sink through tarred sand; (¢) 
tarred sand does not appear to tend to crack definitely under 
vibratory shocks ; (d) the material is cheap, and a good large 
quantity of it can be afforded to surround the cable. Any old 
services which we now disturb I find to be firmly fixed in a 
coherent mass of somewhat flexible far concrete, which does not 
easily break off from the lead. 

There is a property of wet sand to shrink and compress 
which appears to have received insufficient attention. It 
furnishes the reason why the common plaster (plasterer's 
coarse stuff) of our walls does not crack on drying as mud 
would crack. This is a phenomenon of what is called surface 
tension. The effect is to draw the grains of sand together 
more powerfully than they could be forced together by outside 
pressure. Let anyone take a measure of dry sand—say, in à 
llb. cocoa tin—and then wet it, it will be found to shrink in 
bulk, and it will no longer fill the tin. In like manner, the 
tarred sand compresses about the mains, the interstitial tar is 
retained by the attractions of the particles, and it is more fluid 
(less likely to crack to let water in) than bitumen. 

I give this experience freely without any suggestion of 
patent. I should very much like to have, either by letters 
to your journal or addressed to myself, practical sugges- 
tions on this question of mains and the laying of them. 
There are, no doubt, books, but, as a rule, the men who know 
from their own work have not time to write text books.— 
Yours, &c., JAMES Perry, M. Inst. C. E. 

Galwny, Dec. 24. 
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Bournemouth and Poole Tramway Arbitration. 


AWARD. 

In the arbitration, between the Poole and District Electric Traction Co. 
and Bournemouth Corporation, the Umpire (Mr. Justice Lawrence), after 
reciting the terms of the agreement which the arbitrators were asked to 
interpret, has made the following award: 

That the Corporation do pay to the company as consideration for the 
said sale and purchase, and in full satisfaction of all the several sums 
above mentioned, the sum of £112,000. 

And I further award and adjudge that the Corporation do pay to the 
company the costs of and incidental to the reference, and the costs of 
this award. 

And I direct that if the company shall in the first instance pay the 
costs of this award that the Corporation shall repay to the company 
the sum so paid. 


— o Á— 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Hanley Corporation require an electrical engineer to take entire 
charge and management of their electricity undertaking. Salary 
£300, rising, by annual increments of £10, to £350 per annum. 
Applications to the town clerk (Mr. Arthur Challinor) by Jan. 10. 
See advertisement. 


A general manager is required for Newcastle-upon-Tyne Corpora- 
tion’s electric tramways. Salary £700, with increases of £50 per 
annum to £800. Applications by Jan. 7. 

The Council of Victoria University, Manchester, propose to appoint 
a professor of engineering. Total income not less than £1,000 per 
annum during the first three years. Applications by Feb. 15. 


Mr. E. Kilburn Scott, A.M.Inst.C.E., M. I. E. E., hasbeen appointed 
P. N. Russell lecturer in electrical engineering at Sydney University 
at a salary of £500 per annum, with permission to carry on con- 
sulting work. Mr. Scott is a native of Leeds, and he received his 
training as a mechanical engineer with R. Kilburn & Sons and John 
Fowler & Co. For 15 years he has held responsible positions with 
W. T. Goolden & Co., the Brush Co., the Electrie Construction Co. 
and Johnson & Phillips. For some time Mr. Scott represented in 
the United Kingdom and the Colonies the Cie. Internationale d' Elec- 
tricité of Liege, and left that company to undertake some original 
electric furnace work in Norway. In recent years Mr. Kilburn 
Scott has been engaged in advising on the details of the Bath tram- 
ways power house, the power transmission at 10,000 volts and 
three-phase equipment for the railway being built by the North 
Wales Power & Traction Co. and on the Sunderland & District 
Tram ways. For the last five years he has been lecturer to the 
senior electrical engineering students at Northampton Institute, 
Clerkenwell. His Taper on“ Coal-cutting Machinery was awarded 
а premium by the Institution of Civil Engineers. 

The Secretary of State for India has now sanctioned the appoint 
ment of an electrical adviser to the Government of India at a 
cominencing salary of £70 per month, rising to £110. Private 
practice will be allowed, but not for municipalities or district boards. 
Mr. J. W. Meares, M.I.E.E., F.R.A.S., hitherto electrical adviser 
to the Government of Bengal, will, doubtless, be promoted to the 
newly-created position. 


Mr. A. T. Smith, A. M. I. E. E., chief assistant electrical engineer to 
Bury Corporation, has been appointed borough electrical engineer at 
Leigh, Lancs. | 

Acton District Council have appointed Mr. J. H. Chick of 
Horshain, senior charge engineer at £130 per annum. Mr. H. E. 
Taylor of Folkestone has been appointed clerk to the department. 

Mr. J. W. Turner has been appointed chief assistant electrical 
engineer at Huddersfield. 


Persona).— Mr. A. J. Lawson, M. Inst. C. E, having tendered his 
resignation in September last as chief electrical engineer to the 
British Electric Traction Co. and its associated undertakings, which 
position he has held for the past three years, terminates his con- 
nection at the end of the present year. He will, we are informed, 
continue to practise as a consulting engineer at 4, Adelphi-terrace, 
Strand, London, W.C. 


Mr. E. Garside has resigned his positions of designer and works 
manager with Messrs. Lionel Robinson & Co. and has arranged to join 
the board of Engineering Instruments (Ltd.) as managing director. 


Appointment Wanted.—An experienced telegraph engineer, 
who is now completing a Government contract in Tropical Africa, 
desires an engagement for consiruction and maintenance of land 
or mixed land and cable lines or reorganisation work, See an 
advertisement, 


EDUCATIONAL. 


King’s College (London).—The Lent term commences on Mon- 
day, Jan. 9. There are also evening classes for civil, mechanical 
and electrical engineering, workshop practice, drawing, metallurgy, 
mathematics, physics and all science subjects. Prospectuses, &c., 
from the secretary. 


Birkbeck College.—The new term begins on Jan. 9. Systematic 
courses of instruction (lectures and laboratory) are given in science 
and engineering for the University of London degrees. Evening 
classes are also held in practical geometry, building and machine 
construction, steam, theoretical and applied mechanies, &c. Further 
information can be obtained from the Principal. 


Willesden Polytechnic.—The additions to the Willesden Poly- 
technic were formally opened by Sir Win. Anson, M.P., last week. 

Sir William said that polytechnics marked in some sense what, he 
hoped, was gradually becominy the modern view of education —namely, 
that it was a composite thing, every part of which rested on some other 
part. The great local authorities had full power to act on that view. 
The lesser authorities by combining with them could share that power. 
He suggested that employers should allow the boys in their service time 
to attend institutions like the Willesden Polytechnic. 

Brighton Technical School.—Sir Wm. White, K.C.B., late 
Director of Naval Construction, opened the new engineering 
department of Brighton Technical School last weck. 

Sir William appealed to the Town Council to be liberal in its grants of 
scholarships to the school. It was education of that character, he said, 
that was needed to meet the competition that was forced upon this 
country. That was the way in which in America and Germany compe- 
tition was being met. If municipal authorities in England, in taking 
charge of technical education, would but be generous they would never 
regret it, and the ratepayers who provided the money would be proud of 
the fact that they had helped on the cause of education in this country. 


Aberdeen.—A draft agreement with the National Telephone Co. 
as to the laying of underground wires by the company has been 
prepared by the Finance and Streets and Roads committee for 
approval by the Council. 


Acton.—It is announced that supply of electric current will be 
available in January. 


Argentina.—Strikes of employés of the Compania Alemania 
Transatlantica de Electricidad, the Buenos Ayres and Belgrano 
Tramway Co. and the Co-operative Telephone Co., have recently 
taken place, but in the case of the tramway company the Minister 
of Marine lent 800 men, enabling the company to continue working 
on all their routes. 

Mr. E. Danvers has designed what is claimed to be the first surface 
contact system constructed in the country. This line is 800 metres 
(about } mile) in length and is situated on the wharf of the River 
Plate Fresh Meat Co. at Campana. There are 3 miles of overhead 
trolley tramways around the works, but the use of the overhead 
system was found impracticable on the wharf. 


Barbados.—The railway and telephone systems on this West 
Indian island are under the control of private companies. There is 
no electricity supply either for lighting, power or traction in the 
colony, but there is on foot a project to start a company to operate 
electric tramways and to introduce the electric light. 


Bai king.—It was announced at the meeting of the Council last 
weck that application had been made for sanction to a further loan 
of £8,500 for extensions to mains, plant, &c. 


Bradford.—The Electricity committee of Bradford Chamber of 
Trade report that they have drawn up a memorial to the Corpora- 
tion Electricity committee requesting the adoption of a sliding 
scale of charges for electric lighting, and asking that, instead of 
giving the consumer free lamps, the committee should allow а small 
discount. 

Last week а deputation from Bradford (the chairman of the 
Electricity committee, Ald. Robinson), Ald. Peel, Councillors 
Thomas and Rogerson, the City electrical engineer and manager 
(Mr. A. S. Blackman), and the tramways manager (Mr. Spencer) 
visited Dublin for the purpose of inspecting the new three-phase 
plant erected there. 

Bradford Corporation are about to expend some £50,000 or £60,000 in 
extending and improving their existing electricity works, which is on 
continuous-current system. The chairman of the Dublin Lighting com- 
mittee (Councillor J. Irwin) and the City electrical engineer (Mr. Mark 
Ruddle) conducted the deputation over the Fleet-street distributing 
station, the Pigeon House generating station, and several of the trans- 
former sub-stations. It is reported that the members, who had previously 
visited the works at Newcastle-on-Tyne and Erith, had been confirmed 
by their Dublin trip in their decision to adopt the three-phase system for 
lighting and power, instead of making & further extension on the con- 
tinuous-current system. 


British Guiana.—At Georgetown the Demorara Electric Co. 
have supplied current since 1890, and there was on Oct. 31 last the 
equivalent of 23,000 8 c.p. lamps congected. There are 1,100 con- 


! sumers on the company's books, 
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The Demerara Electrie Co also own 10 miles of electric tramway 
built to 4ft. 8$in. gauge, which has been working since 1900. 

The telephone system is in the Government's hands, and there 
were at Oct. 31 200 subscribers. 


Chelsea (London).—An inquiry has been held here into the 
application of the Council for sanction to a loan for new baths, 
including £2,600 for independent electric lighting plant. 

The consulting engineer (Mr. А. G. Hansarp) stated that, in his 
opinion, it would pay the Council to generate their own electric current 
for lighting the baths and the Town Hall. 

In opposition to this view, the chief engineer of the Chelsea Electricity 
Supply Co. (Mr. Percy STILL) said his company were the largest rate- 
payers in the parish, and they objected to the loan on the ground that it 
would be a waste of public money. His company had offered very reason- 
able terms for & supply from their mains. 

On the basis of an annual consumption of 25,000 units, Mr. Hawsarp 
estimated a saving of £76 а year, but admitted that that figure was 
arrived at without providing for depreciation. 

Colchester.—A new 500 н.р. generating set was started on the 
21st inst. At present there is the equivalent of over 30,000 8 c.p. 
lamps connected to the mains. 


Deduction from Wages.— Messrs. F. & A. Е. Higg, builders, 
were recently summoned at the South-Western (London) Police 
Court by two of their bricklayers, who sought to recover certain 
sums deducted from their wages. 'To check their workmen and 
to see that they were in daily attendance, defendants instituted a 
System by which each man was required as he passed into the works 
to take a ticket, identified by a number, and place it in a box for 
reference. Defendants held that employés who neglected these 
conditions forfeited all claims unless they reported themselves at 
once to the responsible official. It was not denied that complainants 
actually worked, but, as they failed to observe the regulations, pay- 
ment was withheld. The magistrate thought it unreasonable to 
refuse payment when work was actually done, and he made an 
order for payment of the amounts claimed, with costs. 


Dunfermline.—Mr. W. B. Sayers, of Glasgow, has submitted a 
preliminary report upon electricity supply, and recommends the 
Council to take supply in bulk aud act as distributors themselves. 
Fresh negotiations are therefore to be opened with the Fife Electric 
Power Co. 


Bast Barnet Valley.— For some time the Council have been 
negotiating with two companies for the transfer of their provisional 
electric lighting order 1899, and for the supply of electricity in the 
district, but it has now been discovered that the Council cannot 
carry out the proposed transfer. 

The Board of Trade have offered, in order to give the Council a further 
opportunity of considering their position, to defer revoking the order until 
March 31 next. The communication also referred to the suggested 
ar angement with the North Metropolitan Electrical Power Supply Co. to 
take electricity in bulk, and the board stated that they were not aware 
under what authority the company could enter into such arrangement. 
The order did not contain any provision which would enable the Council 
to transfer any of their powers, duties and liabilities thereunder. 

After discussing the situation the Council appointed, on the recommen- 
dation of the Lighting committee, the chairman, and Crs. Bowden, 
Plowright and Stutters as a sub-committee to continue the negotiations 
with the North Metropolitan Co. 


Egypt.— Beyond the already existing electric tramways and elec- 
tric lighting in Cairo and Alexandria, there are at present no impor- 
tant schemes of electric power transmission in Egypt, both lighting 
and power plants in the other towns (where such cxist) being on 
а quite small scale. Great developments, however, of electrical 
enterprise may be expected in the future when the Government is 
in а position financially to turn its attention to the best method of 
supplying power to the numerous pumping stations, whose econo- 
mical working forms an important item in the prosperity of the 
country. Practically, whatever electrical work is going on in Egypt 
is being carried out by the Siemens-Schuckert Co., and it is pointed 
out by a correspondent that to obtain a sure footing in Egypt, 
British firms must employ capable agents well,acquainted with 
French, Italian and Arabic. 

Electricity in Mining.—At the meeting of the Giant Mines of 
Rhodesia (Ltd.) on Wednesday, the chairman (Mr. H. D. Boyle) 
said arrangements were being made for issuing 45,000 shares to 
provide funds for (among other things) electric light and power plant. 

Exhibitions.—A small exhibit of students’ work will be open free 
up to Dec. 31, between 10 a.m. and 5 p.m. at the London County 
Council School of Photo-Engraving and Lithography, Bolt-court, 
Fleet-street, London, E.C. 

It is announced that, as the result of negotiations for additional 
space at the Liége Exhibition, 1905, Mr. Т. Cope, the British 
Commissioner-General for the Exhibition, 54, Great Tower-strect, 
London, IE. C., is ncw in a position to receive further applications 
for space for the display of machinery in motion. 

Fire — The stores and workshop of Messrs. Hunter and Jack, 


electrical engineers, Glasgow, were burnt out on Wednesday 
morning. Í 


Gloucester.—The chairman of the Tramways committee (Mr. R. 
Fream) gave details of the cost of tramway construction at the 
meeting of the Corporation on Wednesday. 

Track construction cost £68,537. 18s. 2d., less cost of wood blocks 
(£6,000); overhead equipment, feeder pillars, cables, &c., cost 
£12,967. 19s. 4d.; cars and rolling stock £13,212, depot buildings 
£5,736, provisional order £1,358. 16s. 7d., engineers’ fees, «е, 
£2,695. 14s. 6d., tools and miscellaneous expenses £2,401. 13s. Total 
£101,000. The purchase of the horse tramways cost £26,310, less 
£3,445 for re-sales, The county portion of the system had сові 
£16,154, 16s. 3d., the gross total expenditure of the entire undertaking 
being £140,020. 1s., or within about £20 of the estimate made by Mr. 
Fream in November, 1903. 


Gosport.—The erecting of the power house and the construction 
of the permanent way of the Gosport-Fareham tramway of the 
Provincial Tramways Co. are approaching completion. 


Halifax. In the omnibus bill of the Corporation power is sought 
to borrow £47,220 additional for eleztric tramways and £10,600 for 
the electricity department. 


Huddersfield.— Sanction has been obtained to a loan of £4,300 
for giving a supply of electricity in Golcar. A special sub-com- 
mittee has been appointed to deal with the devclopment of motive 
power. 

Ilford.—4A profit of over £4,000 was made on the Council's tram- 
ways last year, there being, with £3,000 profit previously made, 
about £7,000 available for disposal. At last week's Council meel- 
ing Mr. Bailey proposed that £2,000 be devoted to relief of rates. 
The matter was referred to the Tramways committee for report. 


India.— Alterations and extensions have recently been made to the 
Darjeeling water-power electricity works, The new plant includes 
a 200 н.р. General Electric (London) turbo-generator. А new 
channel for conducting water to the turbines has (according 0 
Indian Engineering,“) been made from the Barbhutra Јога, 
crossing а gorge on a suspension bridge made up of the old maten 
of an old telpher line. Supply will be taken from a new tank of 
80,000 cubic ft. capacity, so that, despite the large amount of sedi- 
ment always found in hill streams, the turbines will be sure of a clean 
supply. As there will be no additional running charges, it is anti- 
cipated that the extra capital expenditure will be remunerative, 
especially as the tea gardens in the neighbourhood are likely to drive 
their factories by electricity. One garden has already decided to 
do so. There is now the equivalent of 5,000 8 c.p. lamps connected 
to the mains. The charge for current is 4 annas (4d.) per unit for 
lighting and 2 annas for power. The population of the district for 
which the municipality hold a licence isabout 50,000, and there are 
at present 78 consumers on the books of tlie department. 


Japan.—-During the current month of December the Tokyo 
Electric Railway Co. will open a line built to 4ft. біп, gauge, and 
consisting of 15 miles of double track, for which the contractors 
were Messrs. Dick, Kerr & Co. The line is on the overhead trolley 
system, with vestibule single-deck cars. The service commences 
with 180 motor cars. 

The Japanese Government own the telephone system throughout 
Japan. ‘The service has been established since 1890. There are 
45 exchanges in all, employing 63 male and 25 female clerks, and 
115 male and 1,722 female operators. The number of subscribers 
at the end of November, 1904, was 85,265. The telephone depart- 
ment has 2,537 miles of bare wire, 201 miles of aerial cable, 169 miles 
of underground cable and 3°58 nauts of submarine cable employed 
in the service. The charge to subscribers varies somewhat accord- 
ing to the size of the town, being 48 yen per annum in some of the 
smaller towns and 66 yen in Tokyo and Osaka, the middle charge 
of 54 yen being made in Yokohama, Kobe, Kyoto and Nagoya. 
The call office fce is 5 sen for a conversation not exceeding five 
minutes, with an additional 5 sen for each additional five minutes 
conversation within town limits and 10 sen for five minutes’ соп. 
versation to subscribers outside the town area, with 10 sen additional 
for each five minutes’ further conversation. The charge for inter- 
urban communication up to a distance of 5 ri (12°5 miles) is 20 sen 
per five minutes’ conversation, up to 25 ri (62°5 miles) 25 sen, and 
for each ri beyond 25 1 sen per five minutes’ conversation. 


Kingston-on-Thames.— London United Tramways (Ltd.), have 
notified the Council that they will shortly commence constructing 
tramways in the district. 


Lancaster.—The Tramways committee are considering 0 
question of the adoption of a parcels system on the municipa 
electric tramways. 


Leeds.—The work of constructing the Kirkstall to Horsforth 
tramway route has been commenced, and the line, which 1s estimated 
to cost about £25,000, will, it is expected, be finished next summer. 


Leicester.—The Groby-road section of the Corporation electric 
tramways, opencd last Thursday, practically completes the scheme, 
communication now being established with all parts of the town. 
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London County Council.—A report of the Highways committee 
presented to the Council last week dealt as follows with the subject 
of the construction of tramways in Archway-road, Highgate, N. :— 

The Couneil, on May 5, 1903, decided to adopt the overhead trolley 
system for the tramways along Archway-road, between the Archway 
Tavern and the county boundary at Highgate Archway which, when con- 
structed, will form part of a through route to Finchley and Whetstone. 
The committee are in communication with Middlesex County Council with 
a view to some temporary arrangement being made for working the lines in 
connection with the Middlesex light railways, pending the reconstruc- 
tion of the portion of the Council's (Northern) tramways with which the 
Archway-road lines will be connected ultimately. The local authority 
concerned in this matter (Islington Borough Council) has intimated that 
it is prepared, subject to certain conditions, to give its consent (required 
by sec. 23 of the Electrical Power Act) to the use of overhead electric 
traction on the lines. 

The committee recommended that plans, &c., be submitted for 
ihe Islington Council's approval, and this was agreed to. 


London County Council Tramways.— Experiments are to be 
made on the Tooting toute with a roof-covered car 9in. less in height 
than those employed on other routes so as to permit of the cars 
passing under the railway bridges at Clapham and Balham. An 
alternative solution of the difficulty—viz., the raising of the bridges 
—is to be reported upon shortly by the Highways committee. 


Malta.—On Sept. 80 there was the equivalent of 18,200 8 c.p. 
lamps (including 82 н.р. for motors) connected to the Government's 
electricity undertaking 155 consumers connected. A correspondent 
informs us that incandescent lamps and small fittings, fans, &c., 
for ship work, bells and telephones, are in fair demand in Malta. 


Military Engineering.—': The Times" states that a new elec- 
trical school on a considerable scale is being built in connection with 
the School of Milivary Engineering at Chatham. 


Municipal Telephony.— On Wednesday the Hull Telephone 
committee instructed the manager (Mr. T. Holme) to prepare speci- 
fications for increasing the number of lines in the city from 2,000 to 
3,000. Direct inter-communication has been established with the 
National Telephone Co.'s system at Hessle. 

New Zealand.—The municipal authorities of Gore (Otago) have 
92 consumers connected to their electricity supply undertaking out 
of a population of 3,000. The demand for current has justified 
extensions to the works, and these extensions were opened recently. 
Electric power is now used for pumping in connection with the 
town water supply. 

At Christchurch the Municipal Tramway Board will open an 
electric tramway service in April next, consisting of 31 miles of 
single and 4 miles of double track on а 4ft. 8in. gauge. The whole of 
the installation has been carried out by the New Zealand Electrical 
Construction Co. Vestibule double-deck cars will be used, 31 motors, 
geven locomotives and 60 trailers being employed at the start. 

Since 1899 Stratford (N.Z.) has been supplied with electric cur- 
rent by the Stratford Electric Supply Co., and there are now 258 
consumers on the mains. The alternators employed аго each driven 
by twin turbines and work in parallel. 

Wellington has been supplied since 1891 with electric current by 
the City of Wellington Electric Light & Power Co., which now has 
2,900 consumers on its books. "There is the equivalent of 94,000 
8 c.p. lamps connected, including 598 н.р. in motors. 890 20 c.p. 
incandescents and 88 15-amp. arcs are employed in the public light- 
ing. The charge for current is 8d. and 5d. per unit for lighting and 
8d. for power. 

The local authorities of New Plymouth have recently let a 
contract to the Brush Co. for the electric light of the town. 

At Inglewood (Taranaki) a three-phase plant is being erected to 
light the town by a local company, of which Mr. W. E. Richardson 
is the managing director. 

The town of Te Arola (Auckland) has just let acontract to Messrs. 
Steuart & Fenn, of Auckland, to light the town by electricity. 

The Hawera County Electric Co., which commenced supply in 
September last to a population of 4,000, has already 36 consumers 
and is supplying current to Hawera (distant 6} miles from the 
generating station), Normanby (23), Skaiawa (3) and Manaia (7 
miles) The streets of Hawera are lighted by 60 50c.p. incan- 
descents from sunset to sunrise at a charze of £3. 6s. 8d. per lamp 
per annum. 

The Auckland Electric Tramways Co. have now 35 miles of tram- 
ways working 4ft. 81in. gauge. These lines were reconstructed 
from horse traction to the overhead system, the electrical equip- 
ment being carried out by Messrs. J. G. White & Co. Three types 
of passenger cars are used—(1) closed cars, (2) combination cars, 
and (3) double deckers. 

A correspondent informs us that no firm in New Zealand stocks 
H D. copper wire, and that whatever is required is obtained from 
home, except small quantities which are bought in Australia at 
1s. 1d. per pound. 

Newquay.—Preliminary arrangements have been made for the 
erection of electricity works in this town and negotiations for the 
purchase of a site are in an advanced state. 
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Oldham.—An inquiry was held here last week into the applica- 
tion of the Corporation to borrow £48,114 for electricity supply 
extensions. A period of 80 years was asked for the loan, to which 
there was some opposition. 

The Inspector (Mr. H. Ross Hooper) intimated that, as a very large 
portion of the amount asked for was for expenditure which had already 
been incurred, he would require detailed particulars as to how the expense 
had been incurred and the necessity for it. He saw that an extra £11,838 
had been incurred on the Greenhill station, £2,937 on extra routes and 
£17,184 on mains. Then there was an application for the anticipated 
expenditure for the next three vears of £15,000, £300 for tools at Green. 
hill station and £850 for Greenhill-street East, and he took it that 
neither of the last two items had been expended. 

The Borovan ELECTRICAL ENaiNEER (Mr. 8. Wilmott Newington) said 
that only a small portion of the £15,000 had been expended on mains. 

The Town Cr.xRK (Mr. J. Armstrong) supplied figures showing the 
assets and liabilities of the Corporation to March 25 last, which showed & 
surplus of over £1,000,000. 

The IxsPEcToR: On what value are your assets based? 

The Town CLerx : The actual outlay. He proceeded to give statistics 
of the rapid progress made by the electricity undertaking. There was 
no ела on the rates, but, on the contrary, there had been a contribu. 
tion made to the rates. 

In reply to the Inspector, Mr. Armstrong said that they had a deprecia- 
tion account, and Mr. Newington also said no plant had been scrapped. 
"E had had the meters repaired. 

The Town Cuerkx said that in 1895 they supplied 86,000 units, and that 
the output had now risen to over three millions. The number of con- 
sumers had increased from 55 in 1895 to 676 last year, and the number 
of 8 c.p. lamps connected had increased from 6,000 to 68,000 last year. 
The total length of distributing mains laid was over 24,000 yds. £11,000 
was the amount over-expended at Greenhill, and the amount previously 
sanctioned was £152,000. 5s. 10d. 

The IxsrECron said then they had exceeded the estimates at Greenhill 
works by £11,938. There had been a saving of £1,000 on engineering, 
but there had been excesses in architectural work of £6,477 and in 
additions of £5,848. 

A ratepayer referred to the large amount which was being paid to the 
clerk of works, who still remained on though the work was finished. 

Another ratepayer questioned an item amounting to £565, and asked 
whether it was right that the cost of photographs, souvenirs, &c., which 
were included, should come out of the Corporation funds? A consider- 
able eum had been expended on pictures of certain gentlemen. There 
had also been a number of gold watches, silver brooches and other expen- 
eive things given away, and he would like to know where the money was 
coming from. 

The Inspector said those matters were entirely new to him, and he 
would want details. There were, in fact, so many details required which 
could not be supplied offhand, that it would be necessary to adjourn 
the inquiry. 

Mr. Ввухе (on behalf of the Master Cotton Spinners’ and Engineering 
Associations) remarked upon the absence of any provision for deprecia- 
tion, and contended that the ratepayers could not know their financial 
position if deprcciation was not taken into account. After 20 years’ wear 
and tear machinery was not as good as new, and 5 per cent. would not be 
too much depreciation to allow for that. It might be argued that the 
Corporation were paying interest on loans and also providing a sinking 
fund, and there would be no depreciation, but the loans were to be repaid 
not within the life of the machinery. There was another objection to the 
loan and that was that 34 per cent. in'erest was now being paid by the 
Corporation. 84 рег cent. meant £1,6(0 per year, or another ld. rate. 

Mr. J. Dopp, chairman of Messrs. Platt Bros., Oldham, said his firm 
were the largest ratepayers in Oldham, paying £8,000 yearly. The 
engineering trade was a very important one to Oldham, and upon it the 
population largely depended. They objected because the expenditure was 
being carried too far, and had a prejudicial effect upon the engineering 
industry. It was hardly possible to give an accurate idea of the position 
of the undertaking without accounting for depreciation. The shareholders 
of a company could call upon the board of directors to give an account of 
their doings, but it was different with the ratepayer. 

Mr. S. Buckrrv (Messrs. Buckley & Taylor, Ltd., engineers) said he 
had been a member of tho Corporation for many years. They were not 
doing justice to themselves in allowing the expenditure to continue, 
particularly in regard to obtaining money without knowing what it was 
for. On the question of depreciation he thought this should be taken into 
account. 

Mr. E. Travis, vice-president of the Oldham Master Cotton Spinners’ 
Association, Mr. Jones, representing the Lancashire and Yorkshire 
Railway Co. and Mr. Owen, of the Oldham, Ashton & Guide Bridge and 
Great Central Railway Co., also objected. 

The Ixsrector asked how the Corporation had obtained money without 
the sanction of the Local Government Board. 

The BonoucH AccouNTANT: By overdraft. 

Has the interest been paid and the sinking fund been met ? —Yes. 

Do you mean after paying the overdraft ? —No. 

The Inspector remarked that the Corporation had borrowed and had 
paid interest, but had made no provision for sinking fund or depreciation 
of the works for which such added expenditure had been incurred. 

The inquiry was adjourned sine die. 

Panama.—A company has been established at Panama, but 
registered in New Jersey, with a capital of £40,000, the object 
being to erect a generating station to supply the city with electric 
light and power, and to manufacture and supply ice, which is an 


important commodity. 
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Penrith.—An inquiry was held here last week into the applica- 
tion of the District Council to borrow £6,000 for electricity supply. 
There was some opposition by ratepayers. 


Perth.—On Wednesday the Electricity committee received from 
the Secretary for Scotland sanction to a loan forlproviding additional 
plant at the electricity works to supply energy to the projected 
electric tramways. 


Plymouth.—Some time ago the Council granted permission to 
the National Telephone Co. to place its wires underground, but 
stipulated that in the event of the company reducing its charges in 
other towns of similar or larger size it should concede the same 
privilege to its Plymouth subscribers. Recently the company has 
(it is alleged) made concessions to subscribers in some of the large 
towns, which Plymouth Corporation claims to have the effect of 
giving such towns better terms than those which Plymouth enjoys, 
and they have requested the company to place Plymouth sub- 
scribers on an equality. The company deny that the concessions 
granted to other towns have reduced the charges in those places 
below the Plymouth tariff. Correspondence is proceeding. 


Poole.—The Council have decided to withhold their consent to a 
proposal of a company to construct a light railway between Bourne- 
mouth and Swanage, which would cross the entrance to Poole 
Harbour over a conveyor suspension bridge. 


Poplar (London).—Mr. D. M. Macleod (chief assistant electrical 
engineer) is to be granted £10. 10s. for extra services rendered 
during the period the post of borough electrical engineer was vacant. 

Complaints have been made of the Belgian cement supplied to 
the electricity department, and English cement is to be supplied in 
future. 


Presentations.—The staff of the electricity department of the 
Woolwich Borough Council recently presented a gold albert to Mr. 
J.J. Lightfoot prior to his present appointment with the County of 
London Electric Supply Co. 

Sergt.- Major Rook, senior non-commissioned officer of the Chelms- 
ford detachment of the Electrical Engineers Volunteers, recently 
retired from the service, and last week a farewell smoking concert 
was given in his honour, when he was presented with a silver 
cigarette case and match box and a gold-mounted cigarette holder 
in silver case. Responding to the toast of his health, Mr. Rook said 
that since he had keen in charge of the detachment it had doubled 
its numbers, and he believed was now the strongest outside London. 


Rating of Telephone Llines.—The National Telephone Co.'s 
subscribers’ lines in London were assessed at no less than £30,000 
at the last valuation, while the lines of the Post Office service make 
no contribution to local rates. In a circular just issued by London 
County Council in view of the forthcoming quinquennial revaluation 
of property in London, the Council suggests that this is inequitable. 


Rhodesia.—The Buluwayo Waterworks Co., owners of the elec- 
tricity works at Buluwayo, have supplied electric current since 1898, 
and have now the equivalent of 13,000 8 c.p. lamps connected to 
their mains. There are 600 consumers, and the supply is from over- 
head conductors. The price per kilowatt-hour for current is 2s. 
There is as yet no power supply available from these works. 

The Government of Southern Rhodesia own the telegraph system 
in that part of the world, which comprises 5,777 miles of wire and 
2,728 poles. The charge for the inland service is 1d. per word, with 
a minimum of 1s. 

Tte Government of Southern Rhodesia also own the telephone 
servicc, which is worked from Salisbury. There are now five 
exchanges, and at Nov. 80 there were 800 subscribers at a charge 
of £12. 12s. per annum for a service not exceeding 1 mile distance 
from the exchange. The call office fee is 6d. Females are employed 
exclusively as operators. 


Rubber.—4An interesting report by Mr. W. H. Johnson on the 
subject of rubber cultivation, exports, &c., from the Gold Coast and 
Sierre Leone has recently been issued. The report shows that since 
1880, when the first shipments of rubber from the Gold Coast were 
made, the increase in values of this commodity has ranged from £1 
in 1882 to £555,731 sterling in 1899, the value of this exported 
produce in 1903 being £196,500. 

From Sierre leone the exports of rubber have decreased since 
1896 to a very large extent, the values in 1896 being £79,196 com- 
pared with £9,258 in 1903. It is urged that European capital can 
alone save the rubber industry of Sierra Leone from an early death. 

Sheffield.— The traffic receipts of the Corporation tramways for 
the past year amounted to £235,939, against £228,748. 17s. 10d. 
last year. 

It is reported that the electric light department received during 
the present year applications for current for motors to the extent of 
1,150 H. P. 

Ship Lighting Contracts.—It is announced that Messrs. W. C. 
Martin & Co., of Glasgow and London, have secured the contract 
for the electric lighting of the 30 new steamers building for pas- 
senger traflic on the Thames for the London County Council. The 
firm have also secured a contract for the lighting of a passenger 
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steamer building for the General Steam Navigation Co., and for the 
lighting of two steamers building for Messra. Charles B arrie & Son. 
A further order has been placed for four steamers building for the 
Danish Russian Steamship Co. 

The new Allan line turbine steamer “ Virginian " is supplied with 
electric lighting plant and is also fitted with Marconi wireless 
telegraph apparatus. 


Show Lighting.—The electric lighting of the Automobile Exhi- 
bition at Olympia (London) will comprise over 100 2,000 c.p. are 
lamps and 20,000 incandescent lamps for stand lighting, &-. 


South Africa.—At Pietermaritzburg the Natal Government 
Railways Department have supplied electric current since May, 
1903, and at Dec. 31, 1904, the equivalent S c.p. lamp connections 
numbered 5,000, including 180 н.р. for motors. The works were 
established to meet the requirements of the railways, but the service 
has been extended to Government House and to the P.W.D. yard, 
3 miles from the power station, where a number of machine tools 
are driven electrically. 

At Krugersdorp the Lancaster Gold Mining Co. are supplying 
current to three mines aggregating 900 н.р. in motors, besides a 
considerable lighting load. The charge for current for lighting is 
9d. per kilowatt-hour and 31d. for power. A correspondent notifies us 
that enclosed switches for underground work are a big demand, but it 
is found difficult to obtain any switch which will stand the rougu 
usage of the mines. What is required, he urges, is a switch so mad» 
that contacts can be easily refitted and in a damp proof case. The 
working parts of such switches as are obtainable on the spot are not 
made strong enough. | 

On Nov. 2, 1904, Maritzburg municipality opened the tramways 
which have been constructed on a 4ft. 8hin. gauge. There is one 
mile of double track and six miles of single traek on the overhead 
system. Six motor cars are already on the service and six further 
are on order. Current for the tramways is taken from the Corpora- 
tion's electricity department. 

At Durban, where the supply of electric current has been given 
since August, 1897, there are now 2,581 consumers on the Corpora- 
tion's books. Of these 2,411 take current for lighting and 140 for 
power. The total plant at Durban is 101,666 8 c.p. lamps, and there 
is the equivalent of 140,993 8 c.p. connected, including 1,016 H. v. in 
motors. There is no gas supply at Durban, and the charge for 
current for lighting is 8d. per unit less 15 per cent. above 500 units 
and for power 2d. per unit, plus £5 per horse-power per annum. 

At Kimberley the De Beers Consolidated Mines (Ltd.), who have 
supplied current since November, 1903, have the equivalent of 53,000 
8 c.p. lamps connected out of a total plant capacity of 100,000. 
There is no gas in this district, and the charge for current for 
lighting is 6d. and for power 3d. per unit. There are 600 consumers 
on the company's books. 


Southend-on-Sea.—Last week the Council decided to invite 
tenders for the erection of a refuse destructor and to apply for 
sanction to a loan of £10,000. 


Spain.—The projected electric railway between Malaga and 
Velez-Malaga, which has been under consideration for some time 
past, appears to be on the eve of realisation. The capital will, it is 
stated, be chiefly Canadian and Belgian, and the active work of con- 
struction is about to be commenced. The line will be chiefly used 
for freight traffic, but a passenger service will also be run. Another 
electric line to Coni, a small town 30 miles south-west of Malaga, 
is, it 18 stated, also contemplated by the same group of promoters. 


Electricity supply has been available at Beasain (Guipuzcoa) 
since September last, the mains being overhead bare copper. The 
power house is situate 9km. from the main switchboard. The 
receiving station is situate in the extensive waggon works of the 
Soc. Espa. de Construccion Metalicas-Beasain. Water-power plant 
is employed in the generation of current. 


Recently one of the chiefs of the Spanish Telegraph Department 
retired by age limit, with a satisfactory pension and in a contrite 
spirit. The official issued a valedictory address to his distressed 
staff in which the following appeared : — 

On the termination of my official life I bid farewell to my chiefs, com- 
panions and subaltern asking them to excuse the faults I may have com- 
mitted during my career, and I offer myself unconditionally to one and all. 
Many hard words have been said of Spanish Government officials, 
but it cannot now truthfully be urged against them that they are 
not fully cognisant of their shortcomings. 


Steam Superheating Apparatus.— Manufacturers in the United 
Scates of steam superheating apparatus recently requested the 
Department of Commerce and Labour to obtain particulars relating 
to the use of steam superheating apparatus in Europe, and these 
particulars have now been prepared and a summary issued. The 
scope of the Department's inquiries is shown by the following 
interrogatories and instructions :— 

1. Are there now in force any restrictions or regulations regar lir g the 
installation or operation of steam, superheating apparatus? If so, send 
copies, if procurable 
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2. Are there now in force any restrictions or regulations regarding 
the installation or operation of steam superheating apparatus made 
wholly or in part of cast iron ? 

3. Do such restrictions or regulations, if existing, refer to steam super- 
heating apparatus operated in connection with the gases from fuel burnt 
under boilers, or operated with their own furnaces ? 


Replies tothese interrogatories were received from Austria, Germany, 
(including Prussia, Buvaria and Saxony), Italy, Norway and 
Sweden, and the United Kingdom, and may be summarised as under: 

Austria. Practically no regulations. 

Germany.— Prussia : Para. 25 cf the Imperial Industrial Code applies 
and Para. 3 of the General Police Code also has particular application 
to this point. This latter para. is as follows :— 

„It must be possible to shut off at will the gases of combustion from the 
superheating device, even when it is located in one of the flues of the 
boiler. It must be possible to shut off the steam supply from the super- 
heater. When it is to be feared that condensed water may collect 
in а superheater thus closed and cut out of action, the evaporation of 
which may produce dangerous tension when the superheater is again 
brought into operation, the superheater must be provided with а steam 
safety valve and, at its lowest part, with a discharge valve for the escape 
of water. All devices for controlling the working of the super- 
heater must, £o far as practicable, be within reach of the fireman. These 
precautions having been fulfilled, no objection is raised to the use of 
cast-iron superheaters in boiler rooms.“ 

Bavaria.—The general regulations regarding steam boilers apply to 
steam superheating in Bavaria, but it is pointed out that the Association 
of German Engineers delegates a member to investigate new inventions, 
and recently, Dr. Otto Berner was deputed to examine different 
types of steam heating apparatus, and a treatise has recently bcen 
published on the subject. 

Sarony.—Herr Morgenstein in 1902 published a work on the law 
governing steam boilers in Saxony, and this is the book of reference used 
by the Government officials, in whose hands the regulation of the instal- 
lation of steam power rests. These oflicials have, under the Saxon laws, 
a wide discretion in controlling installations of steam superheating plent 
in Saxony, where the use of cast iron is prohibited in all boiler parts 
exposed to fire. The regulations include notitication tothe police autho- 
rities that boilers or similar plant is to be erected, the use to which such 
plant is to be applied, the class of enyine, particulars of the tests to 
which the boiler has been subjected and the class of fuel that is to be 
used. A fine up to 300m. is imposed upon persons erecting an industrial 
plant without licence. The regulations are otherwise very stringent also. 

Italy.—lu this country there are no legal restrictions or regulations 
regarding the installation and working of steam superheating apparatus 
for marine use, but for plants established on land article 10 of the Law of 
Public Safety, 1888, applies, and is a3 follows :— 

“ The use of cast iron and of sheet copper is prohibited for the portions 
exposed to the fire, exception being made of copper tubing of less than 
100m. (3 9in.) in diameter. 

It is not permitted to use castings or brass plates for part: exposed to 
the fire, excepting tubes of brass of less than 10cm. (3-9in.) in diameter, 
and for boilers of а special character, such аз may be designated by the 
law. In thisc:ass are the multitubular inexplosible boilers of Belleville, 
Field, Babcock & Wilcox, Steinmiiller, з. 

*' The use of cast metal is permitted for the steam dome, boiler heads, 
manhole lid, mud collectors, economisers and similar apparatus, such a3 
is not surrounded by the wall and is not touched by the fire, and whose 
diameter is not above 70cm. (27:6in.) "' 

Sweden and Norway. -In Norway no permanent regulations regarding 
the installation or operation of steam heating apparatus exist, supervision 
of such plants being left to the poliee authorities, to whom drawinga and 
specitications of all intended installations of this character must be sub- 
mitted for approval before the work is begun. The work of periodical 
inspection of such plant is also carried out by the police department. In 
Sweden there are no regulations regarding steam superheating apparatus, 
but factory inspectors appointed by the Government have full control over 
the installation of all high-pressure steam apparatus. 

The report concludes with a brief review of the regulations obtain- 
ing in the United Kingdom and the chief engineer of (1) London 
County Council; (2) Boiler Assurance Co.; (3) Manchester Steam 
Users’ Association and (4) Lloyds (for marine work) have con- 
tributed their views on the subject. 


Timber for Te'egraph Poles.—4A report has been presented to 
the New Zealand General Asseinbly containing observations of the 
telegraph inspectors in that country with regard to the durability 
of New Zealand timbers for telegraph poles. The two timbers 
which have the highest merits in this respect are totara and silver 
pine, but the fact that the latter is obtainable in no longer lengths 
than 20ft. renders it less useful than the former, and all things 
taken into consideration the postal telegraph department of New 
Zealand gives the preference to totara, and this timber is now being 
almost exclusively used for the purpose in New Zealand, the life of 
a pole of this timber being regarded as high as 80 years in the 
ground. It is found, however, that totaro is a weak timber for 
strain-resisting, and, unless very large, is liable to snap іп а gale 
of wind. 


Theatre Lighting.—The contract for the electric lighting instal- 
lation at the new Lyceum Theatre, London, W.C., has been carried 
out by the National Electric Construgtion Co. There are over 3,000 
lights, and the fixtures, which are of a highly artistic character, were 


supplied by the General Electric Co. Messrs. Bolton, Fane & Co. 
supplied the ornamental brass and ironwork. 

Messrs. Bolton, Fane & Co. have just completed an electric light- 
ing installation at the Surrey Theatre, London, S.E , where about 
8,000 lights are employed. 

Telegraph Enterprise in Spain.—It is anticipated that the 
Spanish Government will during 1905 lay a submarine telegraph 
cable between Barcelona, Palma and Mahon (Balearic Islands’, the 
necessary expenditure having been provided for in the general 
estimates, which have, however, yet to be approved by the Cortes. 
It is said that the Balearic Islanders are keen on the project. 

Tonyrefail.—The electricity works of the local electric light 
company were opened on Tuesday. 


West Hartlepool —An inquiry was held here last week into the 
application of the Council for permission to borrow, among other 
sums, £13,861 for electric lighting extensions. 

The Town Clerk (Mr. Hicson Вімрѕом) said the loan was required 
owing to the estimated number of consumers being largely exceeded, 
current being now supplied t5 the equivalent of 53,076 8 c.p. lamps com- 
pared with 8,300 lamps in 1900. After paying all charges and repaying 
instalment of principal, the charge upon the rates was only £560, and 
they expected that there would shortly be no charge at all. 

The chairman of the Electric Lighting committee (Ald. MACFARLANE) 
stated that since the works were opened there had been an increasing 
demand for current. Thetotal amount sanctioned for electric lighting to 
the end of Match was £62,342, and the expenditure to date was £73,198, 
of which £8,000 had been repaid. £32,300 was being asked for in 
anticipation of future requirements. 

Protest was made on behalf of the local ratepayers’ association against 
the Council spending money in excess of that sanctioned. 

The Inspector (Mr. M. K. NonrH) said there was no doubt the Local 
Government Board oojected to loans being expended before sanctioned, 
and they also objected to excess loans. 

Westcliff-on-Sea.—'l'he new marine drive and esplanade to be 
opened in January are to be lighted by electric arc lamps. 

Workhouse Lighting.— Ormskirk Guardians have applied for 
sanction to a loan of £4,000 for an electric lighting installation at 
the workhouse. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Guardians of Whitechapel (London) Union invite tenders for 
the electric lighting of section 2 of the infirmary. Specifications 
from the clerk (Mr. F. J. Tootell), and technical information from 
the consulting engineers (the Electrical Standardizing, Testing and 
Training Institution), 8 and 10, Charing Cross-road, W. C. Tenders 
to the Guardians’ Offices, 74, Vallance-road, N.E., by noon Jan. 16. 
See also advertisement. 

Johannesburg Municipal Council invite tenders for Vignoles rails, 
fishplates, angle steel guard-rails, bolts, nuts, coach-screws, and 
dog-spikes. Specifications, &c., may be seen after Dec. 30 at the 
oftices of the consulting engineers (Messrs. Mordey & Dawbarn), 
82, Victoria-st., Westminster, S. W, to whom tenders by noon 
Jan. 26. See also advertisement. 

The Municipal Council of Johannesburg is prepared to receive 
tenders for 100 electric tramcars, two electric water cars, one 5-ton 
travelling crane, one electric car traverser and various workshop 
tools, including erection at Johannesburg, to specifisation No. 10 of 
the consulting engineers (Messrs. Mordey & Dawbarn, 82, Victoria- 
street, London, S. W.). The specification may be seen after Jan. 7 
at the Council's offices, Johannesburg, and at Messrs. Mordey & 
Dawbarn's offices, where tenders are to be sent by March 6. See 
also advertisement. 


The Directors of the Great Western Railway Co. invite tenders 
for the supply and delivery of the following material required in 
connection with the electrical equipment of the Hammersmith and 
City Railway, &c,: Steel conductor rails, cast-iron and steel ramps 
and fastenings; porcelain insulating supports and their fastenings 
for conductor rails; copper bonds, insulated cable connections, 
cable terminals, bonding presses and accessories for connecting up 
connector rails. Tenders to the Secretary, Paddington Station, 
London, W., by Jan. 8. 

The Directors of the South London Electric Supply Corpn. (Ltd.) 
invite tenders for supply and erection at their works, Bengeworth- 
road, Loughborough Junction, London, S.E., of one 750kw. steam 
alternator and pipe connections and sundry iron work. Tenders to 
the secretary (Mr. H. H. Boyer), by noon Jan. 16. 

The Public Health committee of Belfast Corporation invite tenders 
for supply and erection at the new infectious diseases hospital, 
Purdysburn, of steam boilers, &c.; heating of pavilions and ad- 
ministrative block ; electric light installation, including engine, 
dynamos, &c. Tenders to the town clerk (Sir Samuel Black) by 11 


a. m. Jan. 12. 


446 


Bradford Guardians require tenders by Jan. 16 for electrical 
engineers’ work in two new hospitals. 


Stockport Corporation require tenders by Jan. 9 for supply of 
steel girder tram rails, tie bars, fish plates and anchor joints. 

The Melropolitan Asylums Board require tenders by 10 a.m., 
Jan. 4, for the installation of fire alarms at Northern Hospital. 

The Société Générale des Tramways de Madrid et d'Espagne 
have made application for a concession for an electric tramway in 
Madrid to extend the existing Northern Madrid tramways. Tenders 
will be adjudicated on Гер. 25, should any offer reach the Spanish 
Government more favourable than that from the Société Généralo. 
The “ Madrid Gazette of Dec. 20 contains further particulars. 


Further tenders are also invited for a 10 years’ concession for the 
electric lighting of Plasencia, Spain, which will be adjudicated on 
Jan. 28. The ''Madrid Gazette” of Dec. 24 contains further 
particulars. 


TENDERS RBOBIVED AND ACOBPTED. 


Kingston-on-Thames Council received five tenders for the supply 
of 4 mile of high-tension armoured cable, and that of Siemens 
Brothers & Co. was accepted at £174. The tender of W. Т. 
Henley's Co. was accepted for 4 mile of 5 ampere and 4 mile of 
20 ampere twin-service cable at £115. 

Leeds Corporation have accepted the tender of the Leeds Steel 
Works for supply of 850 tons of steel rails at £5. 7s. 6d. а ton. The 
contract for the supply of two 1,000kw. turbo-alternators has been 
let to the British Thomson-Houston Co. 

Wimshurst, Hollick & Co. have secured a contract for the supply 
of an electric crane at the Southend Corporation's loading pier 
for £415. 

Bury and District Joint Hospital Boards have accepted the tender 
of Mr. A. Halliwell for wiring the verandah at the Florence 
Nightingale Hospital. 

Exeter Corporation have accepted the tender of Hodges Bros. 
for the equipment of the workshop at the new electricity works for 
£112. 

Stoke-on-Trent Guardians have accepted the tender of Teeton & 
Meadows for electric lighting extensions atthe workhouse at £451. 15s. 


Southampton Education committee have accepted the tender of 
Shalders & Davis for wiring Portswood School at £175. 


BUSINESS NOTICE. 
Messrs. J. T. Mayfield and T. Champness (trading as J. T. May- 
field & Co.), electrical engineers, 63 and 63a, Cannon-street, London, 
E.C , have dissolved partnership. Debts by Mr. Mayfield. 


LIQUIDATIONS, &c. 

The gross liabilities of the Motor Manufacturing Co. (Ltd.) are 
£41,425. 18s. 6d., of which £11,004. 19s. 10d. are expected to rank, 
with an estimated surplus in assets of £20,775. 4s. 10d. As regards 
shareholders, a deficiency ot £42,453. 15s. 2d. is disclosed. 


Claims against the Rhyl and Prestatyn Light Railway Co. (Ltd.) 


must be sent by Feb. 4 to Mr. W. Webb, 46, Queen Victoria-street, 
London, E.C. 


Electric Fittings for Sale.—Messrs. J. G. Statter & Co., Corn- 
wall-buildings, Birmingham, are offering for sale a large stock of 
Admiralty, Post Office and other standard pattern lampholders, 
ceiling roses, tumbler switches, &c., all suitable for 220-volt circuits. 
See advertisement. 

Old Р.О. Stores Sale.—Teuders are invited for the purchase of 
about 450 tons of gutta-percha, 75 tons of copper, a quantity of 
other metals, gutta-percha-covered copper wire, tools, lamp tops, &c. 
Forms of tender from Controller of Stores department, G.P.O., 17-19, 
Bedford-street, London, W.C. Tenders by 10 a.m. Jan. 18. 

Premises to Let.—A factory in Pentonville (8,000 super. ft.) is 


to be let. Applications to Mr. Н. Holme, 472.4, Caledonian-road, 
London, N. See advertisement. 


Willing's “Press Gaide."-—We have so regularly commended 
this excellent guide to the world's Press that in acknowledging the 
receipt of the 32nd annual issue wo Fave little to add, except that, 
so far as we have been able to check the entries, we find the book 
has been brought thoroughly up to date. It is certainly the best 
shillingsworth of this class of literature published. — Willing's 
" Press Guide," for 1905, is obtainable at 195, Strand, W. C., 
and 162, Piccadilly, W., London. 


| Catalogues, &c.—A new sheet list of E.P.S. moting cells is just 
issued, including particulars of the “ Epsco” 4-volt ignition cell. 

Beaumonts Limited, of EDAM Stockport, have ready a new 
catalogue of Rapid " pumps for all descriptions of work. The list 
is especially strong in centrifugal pumps. 

Calendars, Diaries, &c.—The always-welcome desk pad, calendar 
and memoranda (interleaved blotting) which is sent out by the 
Electrical Power Storage Co., 4, Great Winchester-street, London, 
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E.C., is to hand, and contains all the useful features of its pre- 
decessors. There can be no better form of advertisement for the 
E.P.S. Company's manufactures, for the pad has the particular 
merit of keeping the company's goods before the user during the 
whole year. 


The Hart Accumulator Co., Marshgate-lano, Stratford, London, E., 
also send out а useful blotting pad, of which we have to acknowledge 
receipt of a copy. 


An excellent use has been made of Whitaker's Almanack for 
1905 by the British Electric Transformer Co., of Hayes, Middlesex, 
from whom we have to acknowledge the receipt of a copy of this 
useful publieation handsomely bound and containing illustrations 
and particulars of the company’s manufactures, and a list of the 
numerous electricity undertakings and others to whom British 
electrie transformers have been supplied. 


Messrs. W. T. Glover & Co. for the third year issue a tear-off 
sheet almanack, which combines the instructive with the useful. A 
number of examples of Cockney wit à la Mr. Dooley are inter- 
spersed with a number of excellent portraits of station engineers and 
illustrations of cable Jaying and other work incidental to electrical 
engineering. Messrs. Glover's own poet has been on the war. path 
too. Altogether the Glover calerdar for 1905 is equal to any of its 
predecessors. 


Messrs. John Knox & Co., of 210, Upper Thames-street, Londo», 
E.C., forward a neat hanging pad calendar, upon which is illus- 
trated a few of the infinite variety of engineers’ tools, contractors’ 
plant, and other goods supplied by this firm. 


With the season's compliments Messrs. Dorman & Smith are 
sending out a sm>ker’s companion as an advertising device, which 
the sinoker, at any rate, will find useful. 


Exports of Electrical Apparatus and Mateiial.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from Dec. 21 to 23, with the ports 
of destination :— 

Africa— Cape Town, £13; Delagoa Bay, £19 ; Durban, £1,704 (includ- 
ing £1,539 telegraph material); East London, £56. Argentina —Buenos 
Ayres, £25. Australasia—Brisbane, £76; Christchurch, £14; Sydney, 
£456; Townsville, £115. Brazil—Rio Janeiro, £39. Canada—Hamil- 
ton, £11. Ceylon—Colombo, £223. Channel Islands, £180. Chili— 
Antofagasta, £230 (telegraph apparatus). China—Shanghai, £46. Egypt 
—Saakim, £2,404 (including £1,380 telegraph material and instruments). 
Germany—Hamburg, £95 (telegraph material). Holland—Amsterdam, 
£16. Hong Kong, £62. India—Bombay, £59 ; Calcutta, £1,158 ; Madras, 
£34. Russia – St. Petersburg, £658 (including £410 telegraph instru- 
ments). Straits Settlements—Penang, £124; Singapore, £70. Surinam, 
£16. Total (for three days), £7,933, against £26,819 in eight days last 
year (Dec. 23 to 30). 


PATENT RECORD. 


mage 
The following List of Applications for Patents and Specifications published 
has been compile for this Journal by Messrs. Mewsurn, ELLIS & Pryor, 
Chartered Putent Agents, 70, Chancery-lune, London, W.C. 


APPLICATIONS FOR PATENTS. 

NoTE.— The undermentioned Applications arc not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification 
accompanies application, an asterisk із affixed. 

Unless otherwise stated, the application ts made in London, 


November 12, 1904. 

21,538 B. Tuomas and G. THomas. Manchester. Fuses. 

24,559 B. THomMas and G. THoMas. Manchester. Automatic switches, 

24,560 H. FRANKEL. Elec ric testing clip. (Date applied for, Dec. 2, 
1€03, date of application in U.S.)* 

21,569 О. H. BALDWIN. Supply of current to eleo'ric vehicles. 

24,572 Marquis ALBERT DE Dion and G. Воотох. Electric igniters for 
internal combustion engines. (Date applied ѓо“, Aug. 16, 1904, 
date of application in France.)* 

21,573 A. Е. BATcHELDER. Dynamo-electric machines, (Date applied for, 
Nov. 12, 1903, date of application in U.S.)* 


November 14, 1€04. 

24,599 J. Devitt and C. Маѕквет. Manchester. Guards for incandescent 
lamps. 

24,604 W. E. SuMP3XER. Sovenorks. Power- factor indicators. 

24,605 W. E. SUMPNER. Sevenoaks. Wattmeters. 

24,618 W. М. Martin. Cornwall. X-:ay obstructing material. 

24,620 I. Н. Parsoxsand A. Е J. Barr. Leicester. Electric clocks. 

24,627 J. MacrER. Subscriber's call devices for telephone exchange. 

24,632 A. EcksTein and E. Parker. Manchester. Electrically operated 
switches. 

24,634 R. C. WETHERELL. Transmis.ion of signals to a travelling lo20- 
motive from stationary contacts on a permanent way. 

24,660 G. A. WALKER, Electric lamps or fittings. 

24,665 I. G. WATERMAN. Electrical valve controlling systems.“ 

24,675 R. B. RANSTORD (American Electric Brake Co., U.S.). 
brakes for vehicles." 


Electric 
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24,689 R. N. J. ROSELLE. Storage batteries. 
1903, date of application in France.)* 

24,602 A. GRAMMONT. Ascertaining the power-factor in alternating- 
current systems. (Date applied for, Nov. 24, 1903, date of applica- 
tion in France.)* 

24,698 B.T..H. Co. (G. E. Co., U. S.). Switches. 

24,699, 24,700 and 24,701 B. T.-H. C». (G. E. Co., 
control and apparatus therefor. 


November 15, 1904. 
24,706 W. T. Jongs. Hengoed. Illuminating arrangement for examiniog 
inside of enclosed motors or semi-enclosed motors. 
24,708 С. W. G. Litrte. Beckenham. Control of electric vehicles. 
24,715 J. W. Lea and J. Haut. Birmingham. Electric globe lamps. » 
24,122 W. WHiTTAKER. Burnley. Electric tramcara and lifeguards.” 
24, 744 Н. Е. Ѕснмгрт. Electrical timekeeper and alarm-clock. 
24,769 NALD&R BROS. & THOMPSON, Е. Н. Naber and О. Cox. Commutators. 
24,770 О. Imray (F. S. Payne, U. S.). Electric signalling devices.“ 
24,788 W. R. Wuitngy. Are lamps. (Date applied for, Nov. 16, date of 
application in U.S.)* 
24,798 J. H. LAMPREY. Apparatus for production of cz ne. 
November 16, 1904. 
24,828 W. Е. Mason. Manchester. Raising and lowering arc lamps. 
24,831 E. RorHwgLL. Manshester. Actuating points in electric tramway 
systems. 
24,850 J. А. FrgMi«G, Instruments for detecting and measuring alter- 
nating currents. 
24,852 G. I. Kinc. Metallic passenger cars. 
1904, date of application in U.S.)* 
24,857 C. A. A. CaPITO. Electricity meter». 
24,875 J. Brockie. Regulating arc lamps. 
24,874 B.T.-H. Co. (G. E. Co., U. S.). Alternating- current generators. 
24,875 B. T.-H. Co. (G. E. Co., U. S.). Controlling apparatus for electric 


motors. 

24,876 B. T.-H. Co. (G. E. Co., U. S.). Electromagnetic sp:ed changing and 
re versing devices. 

24, 900 A. L. Davis. Electric brakes or interrupters, 

November 17, 1904. 

24,918 A. C. Hype. Manufacture of leading - in wires for incandescent 
lamps or other ve7sels requiring leading in wires with gas-tight 
oints. 

24,927 Al MARSHALL. Switches for electric railways and tramways. 

24,951 Т. Cooks and J. К. Cooks. Medical electric and magnetic 
appliance.* 

25,010 WESTDEUTSCHE THOMASPHOSPHAT-WERKS GESELLSCHAFT MIT Be- 
ECHRANKTER HarruNo. Producing nitric acid by aid of electricity. 
(Date applied for, Ost. 19, 1904, date of application in Germany. )“ 

25,026 and 25,027 B T.-H. C». (G. E. Co.,U.S.) Electric switch operating 


mechanism, 
November 18, 1904. 

25,029 T. Моове. Leede. Potentiometer apparatus for l: c.lising faults. 

25,001 W. Кквкн. Trolley heads for overhead wire system. 

25,072 J. R. Craic, Jun. Glasgow. Terminals for main and other switches. 

25,078 H. ARON (Continental Hardware & Cycle Co.) (L. B«ulez, 
France.) Electric ignition devices.* 

25,095 E. W. Junongr. Accumulators.* 

25, 105 Н. G. PaxzsTED. Device for ths poles of a circuit." 

25, 106 Н. G. PnzsTED. Regulating current through an electric lighting 
circuit.“ 

25,112 Н. H. Lake (C. A. Gould, II. S.), Electric light systems.“ 

25,114 J. M. pg LA Croix and H. F. Jott. Accumulators.“ 

25,128 N. Maroa. Fireproof, acid - proof ара electrically- insulating 
material.“ 

25,129 W. P. Tnoursox (Levi Stamm and E. D. Lewis, U. S). Liverpool. 
Electric braking apparatus. 


November 19, 1904. 

25,171 J. Scorr. Liverpool. Electric light baths and like appliances. 

25,172 S. T. Wesstsr, Liverpool. Dynamo-electric machinery. 

23,175 G. Hiae1NBOTHAM. Manchester. Electrical apparatus for timing 
the speed of vehicles over measured distances. 

25,181 C. P. J. Frrzsiuon. Dublin. Electric lamps. 

25, 189 R. SraREE. Composition for electrical conduita. 

25, 191 G. MAI NI. Application of a coherer to any electric transmission 
by means of conductors for any dis ance, for telegraphic, tele - 
phonic, signalling bell or other sys“ ems. 

£5,196 B. T.-H. Co. (G. E. Co., U. S.). Improving the power - fac or of 
alternating- current circuite. 

25,218 D. Perret. Enclosed electro magnet. (Date applied for, March 12, 
1904, date of application in Switzerland.)* 

25,219 and 25, 220 L. Witson. Protective systems for electric distribution 
lines, (Date applied for, Nov. 20,1903, date of applic ation in U.S ) 


November 21, 1904. 

25,235 J. T. TAYLOR and W. Lawson. Yorke. Ignition plugs. 

25,243 Н. B. Stocks. Manchester. Party line system of telephones. 

25, 248 W. C. PRIESTLEY and B. HorRovp. Leede. Electric ignition 
apparatus for internal combustion engines. 

25,249 E. TALBOT and D. Monpey. Sheffield. Eiectric switches for the 
ignition circuita of multiple cylinder explosion motors. 

25,265 A. J. Восіт. (Accumulatoren und Electrieitäts werke-Act.-Ges. 
vormals W. A. Boese & Co., Germany). Accumulator electrodes. 

25,276 B. T.-H. Co., (G. E. Co., U. 8.) Vapour electric lamps, rectifiers and 
the like. 

25,282 Siemens & HALSKE Акт. Ges, Electrode for apparatus producing 


radiant electrical energy. (Date applied for Nov. 24, 1903, date 
of application in Germany.)“ 


(Date-applied for, Nov. 16, 


U.S.) Electric motor 


(Date apptied tor, June 9, 


November 22, 1904. 

W. С. FisHer. Ealing. Electrical measuring instruments. 

J. HARGREAVES. Lancashire. Treating contenta of electrolytic cells. 

J. H. Leg and A. E. R. BOTTONE. Telephony. 

Н. CSANTI, E. KLuPATHY and G. von Bárczay. Batteries. 

H. H. Lake (Electro Radiation Co., О S.). Electric air-gap con- 
densers for high-frequency currents. 

Н. Н. LAk (Electro Radiation Co., U. S.). Rotary spark-gap 
apparatus for use with high-frequency currents. 

Т. von ZwzraBzRG. Single-phase commutation motors. 

P. C. Hewitr, Amplifying variation of en2rgy in electric circuits. 


November 23, 1904. 
W. Tuomas. Shropshire. Fire-alarm. 
Veritys LIMITED aud A. Е. Gort. B. rmingham. Electromagnetic 
c'rcuit-breakers. 
E. S. W. Моовв and S. B»unNE. Wolverhampton. Brush-holders. 
E. К. E. VolLRArn. Manchester. Automatic fire-alarm.“ 
W. H. James. Maidenhead. Detachable service fuse box, single 
and double pole. 
M. McBnipE. Trolley for electric cars. 
WisEMAN. Birmingham. Gear wheels for high-speed cars. 
H. Derry. Oscillating magneto sparkiog plug. 
C. DarFORN. Incandescent candle lamps.“ 
Imray (J. Denham, Cape Town). Electric lighting of railway 
carriages and the like. 
November 24, 1904. 
,592 C. E. Hunter. Switches.“ 
‚608 С. HÜLsMEYER, Hertzian wave projecting and receiving apparatus 
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for locating position of distant metal objects.* 
„610 Е. W. HowortH (G. O. Squier, U. S.). Wireless telegrapby. 
620 А. M. TAYLOR. Apparatus for controlling or/and supplying current 
for rower and light on consumers’ p during certain periods. 
25 Н. Lerner. Facilitating control of accumulator cells. 
B. T.-H. Co. (G. E. Co., U. S.). Systems of control for electrically 
operated doors. 


$585 


’ 


BE 
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25,651 B.T.-H. Co. (G. E. Co., U.S.). Circuit-breakers. 
25,652 B.T.-H. Co. (G. E. Co., U. S.). Electricity meters. 
25,633 B. T.-H. Со. (G. E. Co., U. S.). Reverse current relays. 
25,654 B. T.-H. Co. (G. E. Co., U. S.). Seals for vacuum tubes. 


25. 655 B. T.-H. Co. (G. E. Co., U.S.). Attachments for trolley poles. 

25,636 B. T.-H. Co. (H. S. Meyer and B. Hoppe.) Electric power trans- 
mitting mechanism. 

25,657, 25,658 and 25,639 J. S. Strong. Space telegraphy. (Date applied 
for, Nov. 24, 1905, date of application in U.S.)“ 

25,640, 25 641, 25,642, 25,643, 25,644, 25,645, 25,646 and 25,647. J.S. 
STONE. Spacetelegrapby. (Date applied for, Nov. 25, 1903, date 
of application in U.S.)* 


Nevember 25, 1904. 

25,€48 W. B. SPuRBIER. Newport. Glow lamp and combined reflector or 
shade. 

25,682 L. S. ANDERSSON. Arc lamps. (Date applied for, Nov. 30, 1903, 
date of application in Sweden.)* 

25,689 О. Schorr. Germany. Mercury and like vapour lampe. 

25,693 W. Way. Ineulated chairs for current-conducting rails. 

25, 708 L. Kama. Electric projecting lamps chiefly for enlarging. 

25,729 and 25,730 B.T.-H. Со. (G.E. Co., U. S.). Dynamo-electric machines. 

25,735 T. Соміманлм. Contact makers or breakers for sparking devices. 


November, 26, 1904. 
25,764 B.T.-H. Co. (G. E. Co., U.S.). Electric motor controllers. 


‘| 25,781 L. C. Іхоклм, S. R. Сонем and B. К. Comen. Electric igniting 


apparatus for explosion engines. 
25,784 Н. LEITNER and R. N. Lucas, Means for regulating circuits. 


SPECIFICATIONS PUBLISHED. 
NoTz.—All specifications can be obtained at the uniform price of 8d. each. 


1903. 
23,855 Du Bors and Reason Mra. Co. Mercury electrolytic apparatus 
specially applicable to electricity meters and electric switches. 
25,948 Conaty. Electric tramcars. 
24,023 Bastiay. Arc lamps, mercury vapour lampe, or the like. 
24 055 GAMBLE. Memorandum, &o., fcr use in connection with telephones. 
24, 085 Regs. Electrical apparatus for propelling vehicles, launches, &c. 
24, 129 Жл. Structure of alternators. 
24, 144 Jonaanen. Electrically-controlled valves. 
Nov. 15, 1902.) 
24,235 Davy. Are lamps. 
24, 701 HowszLL. Multiplication of electric force for machinery of a'l kinds. 
25, 020 StauNnTON. Automatically governing electric motors. 
25, 074 Casx and Reason Mra. Co. Rebate indicators. 
25, 522 MaTBEWS & HoaHTON. Resistances. 

25,858 D.T.-H. Co. (G. E. Co., U. S.). Windings fordynamo-electric machines. 
26,427 EcksTEIN and ANGOLD. Electromagnetic controlling gear for arc 
lamps, circuit-breakera and like automatic mechanism. 

26,856 Crompton & Со. (Ltd.) and Harris. Electric circuit breaker 

mechanism. 
26,954 MorratT. Mechanical device applied to cages of electric lifts. 
27,069 CARDELL. Operating points on electric tramwaya, railways, &c. 
27,722 Номт and SANDECROFI FovNDRY Co. Alternatipg-current induction 
motors. 
28,030 RIMINGTON. Electricity meters. 
28,543 WALKER. Insulation of the linir gs of metal tuber. 
28,580 GaiFFE. Transformers for high-frequency circuits. 
98, 601 BowBLL and PEABsON FIRE ALARM. Automatic fire-alarm eyetema. 
28, 607 BaiLy. Fuse holders, fuse boxes &c. 


(Date applied for, 
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1904. 
519 FiELD. Cables. 
530 LAckiE and CALDERWOOD. Fuses. 
551 GRIFFITHS and BEDsLL. Safety device for vehicles propelled by elec- 
tric traction on the stud contact system. 
1,036 p’Ansonvat. Spark extioguishing apparatus for high frequency 
circuite. 
1,554 Le Taru (Cooper Hewitt Ele trie Co.). 
appara‘ ua. 
1,609 NaPreR-CLAvERING. Adjustably suspending electric lamps. 
2,347 STARKE. Composition for electrical conduits. 
2,458 AcLr. Brush holders (Date applied for, Jan. 31, 1903.) 
2,512 Groves. Joint boxes. 
2,829 ScHwaBE. Electric lighting appliances more especially for theatres. 
2,855 Waite. Printing telegraph receivers. 
5,169 Casa. Suspension chain for electroliera, &c. 
4,062 Scratrr. Are lamp. 
4,918 Carter HALL and PABSONS, Automatic circuit-Lreaking appliances 
for trol'ey-wire systems. 
8,578 Pack. Arrangement for using house electric bells for electro- 
medical purposes. 
9,215 Wirsow. Switches for electric tims-re:ordi»pg devices. 
applied for, April 21, 1903.) 
11,405 PouwsroBDp aud Love. Automatic switch for intermittent lighting 
of electric lampe. 
12,615 Katz. Thermo-electric piles. 


Gas or vapour electri 


(Date 


15,183 ScHNELLE. Electrical s»paration of granular material. (Date 
applied for, June 15, 1903.) 
14,525 FAIRWEATHER (American Electric Telephone Co.) Telephone 


systems. : 

14,568 Siemens ScHUCKERT Werke G.m.b.H. Arrangements of cables 
working with high voltage. (Date applied for, June 29, 1903.) 

15,551 WiLHELMI. Prevention of fires caused by short circuits. 

15,869 SIA RNS BRorHERS & Co. (Siemens & Haleke A.-G.). Electrically- 
operating railway pointe. 

16,509 Drowns. Director ies for telephones. (Dateapplied for, Jan.29, 1904.) 

16,871 UNDERHILL. Receiving telegraph instruments. 

17,160 CrEMENTS. Chain for suspending electroliers. 

17,166 FLicHTNER. Gas or vapour electric apparatus. 
Aug. 10, 1903.) 

18,181 RoussELL and Ka. Telegraph transmittera. 

18,522 PigPER and L'H«sr. System of electric lighting for railway trains. 

18,585 HoEwICKE. Indicating device for electrical firm-alarma. 

18,429 HawxHURST, Selective telephone call mechanism. 

18,827 KLoPFENSTRIN and KLOPFENSTEIN. Electric temperature signalling 
device. 

18,908 Килү. Electric time-recording mechanism and apparatus. 

18.919 MippLETON and MIDDLETON. Terminal or coupling for electriccables. 

18,991 THOMAS. Systems of electrical distribution. (Date applied for, 
Sept. 4, 1903.) 

19,252 BrowpEL. Arc lamps. (Date applied for, Sept. 9, 1903.) 

19,265 H«NiCkE. Electrical fire-alarnis. 

19,554 Reiss and Kiem. Electric fans. (Date applied for, Ос". 12, 1903). 

19,561 Номметте and GzBHARDI. Trolleys for electric tramways. 

19,683 EiSEMANN. Electric ignitera for explosion engines. 

19,998 11905) Current collecting devices. (Date applied for, Sept. 26, 

5. 
19,999 КОШЫ Elec: rical transformers. (Date applied for, Sept. 30, 
9 


(Date applied for, 


20,001 LINCOLY. Systems of electrical distribution. (Date applied for,. 


Sept. 50, 1903.) 
20,007 Romain and p’Aucuesvives. Supports for incandescent lamps. 
20,070 Bomy. Magnetised board for teaching purposes. 
20, 105 PrNcHING and Watton. Electrical signalling apparatus for fire- 
calls, &c. 
20,134 KLINKENBERG. Controlling apparatus for electric motors for lifte. 
20,277 Ави (Siemens & Haleke A. G.). Incandescent bodies fur glow lamps. 
20,2278 HuNTER and WARREN, Switch. 
20,791 BETTMANN and Zarr. Supporting electrical conductors. 
20,824 Тномрѕом (Gesellschaft für Drahtlose Telegraphie m. b. H.). Wire- 
less telegraphy systema. 
20,975 BouLT (Ad. Wagaer S. Brechtel & Co.). 
21,648 James and West. Trolley heads. 
21,664 HovaHTON. Light and heat baths. 


Incandescent lamps. 


——— — — — — — ` — 


NEW COMPANIES, LIENS REGISTERED, &с. 


— ann 


NZW COMPANIES. 

W. W. BAMFORD (LTD.) (52,727).—Reg. Nov. 30, capital £2,000 in £1 
shares, to carry on the business of electrical, mechanical, consulting and 
practical engineers, manufacturers of and dealers in electric, telegraphic, 
telephonic and other apparatus and appliances, makers of steam, 
hydraulic or other engines, meters, dynamos, fuse boxes, cutouts and 
other appliances, dealers in vuleanised bitumen, damp course cloth, box 
and sealing compounds, bitumen lapping and ‘apes, wires, cables, wood 
and other troughing and bridges, &c. Reg. оћсе, Deepwater Pier, North. 
fleet, Kent. 

. INVICTA MOTOR ACCESSORIES CO. (LTD.)—HReg. Nov. 28, capital £1,000 
in £1 shares, to acquire business of electrical engineers and motor 
ignition manufacturers carried on by Brandes & Co. and to trade as elec. 
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tricians, motor and motor part manufacturers, motor car, motor boat and 
launch builders, &c. First directors, L. Vanlaetham, O. C. Perkins anl 
F. Johnstone. Reg. office, 68, St. John-street, Coventry. 

(82,990.) — Reg. 


MANCHESTER & MILFORD ENGINEERING CO. (LTD.) 
Dec. 22, capital £10,000 in £1 shares, to carry on business of mechanical 
engineers, tramcar, motor-car, locomotive and rolling stock manufacturers, 
makers of signalling apparatus, telegraphs, telephones, &c., manufac- 
turers of railway sleepers, boiler makers, electrical engineers, manufacturers 
of all kinds of electrical plant, &с. Rag. ofice, 22, Conduit-p! се, 
Paddington, London, W. 


NEW BRITISH ELECTRIC SUPPLY CO. (LTD.) (82,971.) — Reg. Dec. 21, 
capital £2,000 in £1 shares, to acquire business of electrical manufacturers 
recently carried on by the New British Engineering Co. (Ltd.), to adopt 
an agreement with Messrs. Bergtheil and Young, and to carry on the 
business of electrical and mechanical engineers, suppliers of electricity, 
manufacturers of and dealers in all kinds of electric and other appliances, 
e. First directors, A. Bergtheil, Н. W. Young and Е. Bergtheil. 


HERBERT PLUMPTON (LTD.). (82,986.)--Reg. Dec. 22, capital £6,000 
in £1 shares, to acquire business carried on at Warrington by Herbert 
Plumpton, and to carry on the business of tool manufacturers, engineers, 
wire-drawers, iron and brass founders, electrical engineers, electric cable 
manufacturers, coppersmiths, electricians, suppliers of electricity, &c. 
First directors, H. Plumpton, W. A. S. Clatworthy (nominee of Н. l'lump- 
ton) and J. W. Hayward and W. Fletcher (nominees of G. Artingstall & 
Co.). Reg. office, Samuel-street, Warrington. 

JOHN W. SUTCLIFFE & CO. (LTD.) (82,989.)—Reg. Dec. 23, capital 
£5,000 in £1 shares, to acquire business carried on as Hans Neumann & 
Co., to adopt an agreement with A. Peltesohn, to act as manufacturers’ 
agents, to trade in electrical and general supplies and to carry on the 
business of electrical and general engineers, &c. The subscribers are 
J. W. Sutcliffe, electrical engineer, A. J. Mardlin, electrician, P. G. 
Burgess, electrician, W. E. Von der Muhll, H. Grob, F. G. Crossland and 
T J. Nettleton, First directors, J. Peltesohn, J. W, Sutcliffe and W. von 

ег Muhll. 


TRAMWAYS DEVELOPMENT CO. (LTD.) (82,953.)—Reg. Dec. 20, capital 
£100 in £1 shares, to own tramways, railways, omnibuses and vans, aud 
to equip, maintain and work same by electrical or other power. 


MORTGAGES AND OHARGES. 


ERNEST SCOTT AND MOUNTAIN (LTD.).—Trust deed dated Nov. 28, 1904, 
to secure £50,000 debenture stock, has been registered. Property charged, 
certain land in Coulthard's-lane, Gateshead, and company’s other assets, 
present and future, including uncalled capital. Trustees, W. Scott, N.C. 
Cookson and J. T. Middleton. 

LIVERPOOL ELECTRIC CABLE CO. (LTD.) -A memorandum of satisfac- 
tion in full of a mortgage dated July 29, 1902, securing not more than 
£8,000, has been filed. 

SCOTTISH HOUSE TO HOUSE ELECTRICITY CO. (LTD.).—A charge on 
company's undertaking and property, present and future, including un- 
called capital, dated Dec. 15, 1904, to secure £750, has been registered. 
Holders, County of London Electric Supply Со. 


CITY NOTES. 


— — 


MEMORANDA (Dec. 29).— Bank rate 3 per cent. (since April 21, 1904). 
Price of silver 284d. per oz. Consols 885% 835, for money, 883—881 
for account; 24 percent. annuities 871—871. Consols Pay Day, Jan. 5. 
Stocks and Shares Continuation Days, Jan. 11 and 25; Ticket Days, Jan. 
12 and 27; Pay Days, Dec. 30 and Jan. 13; Mining Share Carry-over 
Days, Jan. 10 and 24. 


BLACKPOOL ELECTRIC TRAMWAYS (SOUTH) (LTD.}—A special mect- 
ing of the debenture holders was held on Thursday last week to consider 
a scheme for writing off 20 per cent. of the debenture stock and asking 
sanction to pay 34 per cent. interest on the stock instead of 5 per cent. 
on the balance for the next 11 years; at the end of that period, if the 
company achieved the success anticipated, the sum written off the deben- 
tures was to be reinstated, and the difference between 34 per cent. and 5 
per cent. paid on the whole stock. After discussion, Messrs. P. Musgrave 
(Bolton), A. M. Sing (Liverpool) and J. Wilson (Liverpool) were 
appointed to associate with the trustees (Mr. J. S. Harmood Banner and 
Ald. J. Heap) as a committee to consult as to the best course to be 
taken in the interest of the stockholders.” The committee wasempowered 
to raise £10,000 to meet immediate requirements, «с. Consideration of 
the financial scheme was postponed. 


BRITISH ELECTRIC TRACTION CO. (LTD.)-—The interim report states 
that the directors have not of Jate undertaken new obligations of any 
magnitude, and the policy of restricting capital commitments as far as 
Possible for the present has enabled them to reduce -onsiderably admini- 
stration expenses, whilst some promising schemes are kept in reserve to 
be dealt with when monetary conditions are more favourable. There has 
been an increase in the aggregate ігаћіс receipts of the associated com- 
panies, although, owing to the general depression in trade during the 
year, the increase has not been as large as was anticipated, It is hoped, 
with the expected revival in trade, that there will be a further improve- 
ment iu traflio receipts and in the income from the company's invest- 
ments, which last year yielded £136,238. The usual interim dividend 
at the rate of 6 per cent. per annum has been declared on the ordinary 
shares for the six months to Sept. 30 last. 
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ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


Week 
Line, ended 
Aberdeen tion ......| Dec. 21 
Airdrie sis amicta sis 97 16 
Ayr 008 000 100 000 es. » 21 
Barnsley 9990090090900090090099 ses 97 16 
% % % %%%. 6000 % LIT 16 
Bath Electric Trams, Ltd. » 31 
Bexley District Co . oe 
ra rm 
Blackburn Corporation es Nds 
Blackpool 600% 35 22 
Blackpool and Fleet wood... T Ы 
Blackp t. Anne s&Lytham oo 
Bolton Corporation.. » a 
9 
Bradford Corporation ...... р 
Brighton Corporation.. „„ 25 
Bristol Trams & Carriage. „ 23 
кро & Belgraro...| Nov. zi 
Burton Oorporation TTIIITII oe 25 
Caleutta Tramways Co. . .. s 24 
Camborne- 0% % os 26 
Carlisle Tram ЕЯ ic^ 2i 
Central London way .. н A 
Chatham & Dist. Lt. Rys... » 22 
City & South London » 25 
Colchester Co Hon... | n» 19 
Cork Electric Trams Co. ... » 32 
Darwen Corporation *e0909099 eee 
Derby Corporation ii 
Devouport & Dist. Trams... „ 16 
ver tion... m н 24 
Dublin & Lucan Railway. » 2 
Dublin Southern » 93 


ee 299000 855 97 23 
ese 99 16 


Gateshead & Dist. » 16 
3 Corporation... » 84 
Gloesop *0*9009900600990 9% %%% % % s 
Gravesend—Northfleet.....| „„ 16 


Gt. Northern & City Ry... „„ 24 
Greenock & Port Glasgow.. „ 16 


Hartlepool Tramways ...... » 16 
Huddersfield — е. 
Hull Чоп. ——— » 21 
Ilford Distriet Council ..... 
I en „ 3, 9 
pewich Fporacion......... » 4 
Isle of Thanet Co. a » 24 
Keighley Corporation —— we 
ter & District., 16 
Kirkcaldy Oar tion .. » 21 
Lanarkshire e no „ 22 
Leeds Corporation........... » 24 
Leicester Corporation OM „ 21 
Liverpool Corporation ...... „» 17 
Liverpool Overhead Rl „ 25 
London County Counol .. en 
Lowestoft......................-. „ 21 
Maidstone Corporation » 22 
Manchester Corporation .. » 21 
Morsey Railway ......... ind н 21 
Merthyr . . * 16 
Metropolitan Elec. Trams T 18 | 
e „ 16 
Nelson Corporation „ 2i 


Oldham, Ashton 7 Hyde. „ 16 


. 


Peterborough .................. » 16 
Poole and trict........... ” 16 
Portemo Corporation 
Potteries 06999909096696540900906002 77 16 
Reading Corporation „ 22 
Rochdale Corporation 18 
Salford Corporation. ^ 26 
cvi EXRa SR ADU ROC „ H 
Corporation "m sc 5 
Southampton Corp'ation a 422 
Corporation ...... » 21 
Bou Tramway » 16 
6 Staffordshire Trama. » 16 
tockport Corporation 23 
Sunderland Corporation К 
Swansea Trams » 16 
Taunton Trams „„ 16 


Tynemouth and District .. „ 16 

тке Trams Co.......... nc УГ 
allasey District Council. „ 25 

Warrington Corporation... 


West Ham Corporation .. „ aA 
Weston - uper- Mare PED 
W Corporation ......... ae 

Wolverhampton District „ 16 
Worcester rene „5 (7 


Wrerham 
Yorkshire Woollen District » 16 


* Partly electrical f Minus 8 dayı. 


(4) These comparisons are with the corresponding period last year. 


P1 
Ine, Aenne Arn. 
or Dec. 
4 (a) ои Amount. oe (a) 
4 4 | 4 4 
1,147 - 98 | 80 42,881 |+ 5,687 
172 ii 45 9,013 Ses 
117 + 5, 82 10,688 501 
17 + 7| 60 8.44 l- 548 
179 aoe 45 | 8.800 оге 
56 tl 82,258 » 
1,026 - B8 ese eee 
882 "MOT 6L 15,510 SH 
6,550 | + 581 | 25 | 135,388 f 
276 - 4 89 48,175 |+ 6,966 
lsz! - 44! 95 81,068 |+ E41 
121! - | 4% 971 | - 110 
1,000 + 258! 89 | 71,599 |+ #98 
857 | - 16 188 13,79 ＋ 2,007 
Hb1! - 20 88 89,518 |+ 3,966 
5,076; - 189 | 20 | 158,701 |+ 1,462 
2.218 — 862 6 19,126 |+ 20 
98; / - 85| 12 18498 i+ 2,544 
262 = 67 388 18,872 eee 
[43,066 «42,041 | 23 54954494. |. R163,584 
157 | - 8 891 j- 9 
| 174} - 81] 51 10,015 |+ 185 
7.744 + 1,882 | 25 | 161,109 ff 1,077 
196 — 195 61 29,577 | 1,966 
ый + 788 | 26 69,006 |- 1,628 
446 | — 86 51 28,765 |- 2,516 
441 | - 18 | 50 26,401 |+ 8,914 
192 + 15| 89 8.884 — 101 
106 + 9| 26 51.0 |+ 1 
% - 91105 | 197,206 2,53 
4153 - 149 |J vds. ids 
134 | + 6. t0 43,152 |+ 1,08 
815 — 15 | 420 96 114 |+ 45 
| 558 — 0 as 97,611 [r 1,429 
857 - 1 | 50 45,435 |+ 1,888 
14,067 + 570 | 180 | 476,558 |+ 90,65 
176 - 97| 60 | 12480 |+ 864 
61. . 46 | 41,558 m 
447 + 16 50 | 28,718 [+ 1,448 
102 , - 9| 50 | 14579 |+ 10.0 
2.24 — 26 88 | 84,0012 |+ 10,457 
71 = 38 12 ! 1,350 21b 
946 | — 124] әз 15,680 . 
260 — 15 12 10,729 |- 525 
i 93 | - 3 :0 6,361 |+ 2 
194 - 8| 61 11,491 , 
597 | + 6. | 51 35.109 |+ 19,815 
5.285 - 840 BY | 295,793 |+ 12,497 
1,701 825 82 47,671 А 
10,121 + 868 | 51 | 526,608 |+ 14.615 
1.495 - — 66| 16 0:97 |- 7,15 
140 К S et 
93 " 23 8,359 
11,008 | — 602 | 58 , 467,465 + 18,979 
2,138 | + 699 | 25 87,5723 f 8,543 
170 | - 7| 50 10.000 “7 
1.779 + 490 25 46,601 ＋ 18617 
217 | + 9| 50 16,110 |+ 376 
113 = 28 30 4018 + 1,256 
3,71 — 331 25 91,845 |+ 5,609 
431] - 14 50 27.738 — 1113 
1.526 - 104 51 66.902 f 6381 
103 - 4| 5) 1396 :- 251 
| M 2 5 t0 | 15,026 N 16 
1.759 + 90, 59 | E6,U.6 |+ 6,118 
583 - 82. „ : 
| А - 4| 60 6,915 |. 17 
8,7.0; - 371 8з 157,6 + 7,608 
56 + 6| 50 8,193 463 
4.465 - 105 339 158,436 + 8,501 
WS | -- 69 38 37,799 — 2424 
227 + 5 38 14,192 |+ 1,413 
219 | — p 16.000 + 436 
62 - 30 50 55,021 ;- 8,279 
380 — 18 S8 11,604 f 7,915 
4590 3 BU , 26,888 + 911 
39 - 6 50 9690 l- 311 
10 — li! 60 1441 ,— 961 
530 + 53 51 19,49 + 320) 
688 — 5 888 29,07) 1,848 
473 T 50 24,400 
1.012 43 40,7 
25 + 5 à) 6.214 + 507 
Som. + 12 50 15,399 - L5 
216 + 139 43 14,095 . 70.0 
88 - 17 50 5,407 996 
4 + 63 50 2,978 f 8, 938 


t Minus 2 days § Plas? days. J Plus 8 days: 


COMPAGNIE GENERALE DE TRACTION (PARIS.) — The Seine Tribunal of 
Commerce have authorised this company going into voluntary liquidation. 


DELAGOA BAY DEVELOPMENT CORPN. (LTD.)—At the meeting last 
week the chairman (Mr. J. C. A. Henderson) said that for the present 
the receipts did not balance expenses, but that was to a certain extent 
unavoidable in a new country, and especially in a country where electric 
tramways were comparatively new. They had got nearly 8 miles of track, 
12 passenger cars, two freight cars and a water car for cleaning the track 
and watering the streets. Doubtless better results would be obtained if 
they were able to run separate cars for Asiatics and coloured people; but 
they had not sufficient rolling stock to do that, and at the present stage 
could not incur the necessary capital expenditure. The estimate for the 
co t of the tramway had been considerably exceeded, partly owing to the 
heavy cost of macadamising roads. Lately they had received suggestions 
that the line be extended so as to join the railway, and there was no doubt 
that that would be a great advantage. In a growing place like Lourenco 
Marques considerable revenue could be derived from the sale of power, 
but that would, except to a small extent, mean adding to their present 
plant at the works, 


DOLTER ELECTRIC TRACTION (LTD.)—At the meeting last week the 
chairman (Mr. H. N. Lubbock) moved the adoption of the directors’ 
report, which stated that Parliamentary eanction had been obtained to 
the company's application for powers to lay the Dolter system in Tor- 
quay. The French Dolter Company had recently laid an experimental 
line in Dresden, and they were informed that that line was showing 
excellent results. The chairman said that the directors were now nego- 
tiating the financial arrangements, and the scheme when settled would be 
put before the shareholders. 

EDMUNDSONS ELECTRICITY CORPORATION (LTD..—The directors 
have declared an interim dividend of 5 per cent. per annum on the 
ordinary shares for the half year ended Sept. 30. 


INDUSTRIAL STORAGE BATTERY SYNDICATE (LTD.)—At an extra- 
ordinary meeting on Wednesday it was decided to go into voluntary 
liquidation, and the secretary (Mr. W. W. Futcher) was appointed 
liquidator, 

RAWORTH'8 TRACTION PATENTS (LTD.)— Letters of allotment for the 
recent issue of capital were posted on the 23rd inst. The company com- 
mences business with orders for 65 cars. 


STOCK EXCHANGE NOTICE.—The Stock Exchange Committee have 

рон Jan. 12 a special settling day in a further issue of 5,000 £5 

ully paid 44 per cent. cumulative preferenoe shares of W. T. Henley's 
ЖУ eni Works Co. (Ltd), aud have ordered the same to be quoted. 


— i ŘĖ——— —— eee С. — — nA 9 — 


COLONIAL AND FOREIGN INVESTMENTS. 


E: | | 
Ы ET | | Price ММ DIVI- | BUSINESS, 
< <Б МАМЕ. Wed. | вка | DEND 6 Days TO 
E ^E | Deo. 98. box. DEC. 28. 
S | ed 
EN - | "ET 
„ 
; s. d. est. | est. 
v 8/0 | Anglo-Argenune Ord. Shares... 11-74 |4 0 6; Ap, 00 7;} 71} 
d 26 | Do. 5% Cum. Pref. ........... bh—-Ep 4110 — | Бу, 553 
st 6% Do. Permanent 6% Deb. Stoo) 143 —140 | 4 3 9 a: Qd en А 
"t| 5X | Auckland Elec. Trams 5% Deb. 
| (red) ........................ 106 —107 4 15 8 és - se 
16, 6% | Baroelora Tramways Ота, ....... 11—11. 212 2 = 113 11 
1 60 Do. 57 Cum. 4—10 5 00! — bi. 9j 
at. ax Do. 44 Deb. 7 55 (xed.) ... 95 —100 410 0 С бын ur 
10C) б b per Cent. D . . | 98 —101 | 419 6 - . . 
t; .. | Brisbane Electric | 
Ord. CO 736 1—2 | oe oe ee ee 
„ ро. 6 Cent. Cum. Pref. .. 83 617 8 ee Pe 
gt. 4X Do. 45 per Cent. Db. Prov. Cta! 96 —1 peu 9| .. 
St. 6% | British Columbia Elec. Riwy 
| Def. Ord. .................... 0 —108 516 0| .. " 
Bt. 5 Do. Pref. Ord. Btock +0: 00000 22000 100 —1(3 | 5 17 2 a ee | es 
10| 6 Do. 5» Oum.P Pref, ...... 101 — 10} 4 18 0 25 se] 
4 | Do. per Cent. 1st Mort. Dbs Coe 469 x ЖЕ 
100 44% | Do. Vancouver Power Debs. .... 98 —101 411 0 aa " 
Al Me | neces Arres cad ашса CCC 
b; 8/0 De. 6 Cent. A Cm. Pref tà} jO 4 4 - 85 vs 
1 3/0 Do. yis aM 66 %%% %%% 6 54—56 5 11 6 as . ee 
St. 5 Do. 5 per Cent. ' Debe. ess, 100 —108 4 18 8 = ee 
Bt.| 5 Do. 5% 2nd Deb. Stock Prov. 
Сетій. e ураза у йаза вө. 08 —106 415 9 = š ё 
Bt. 5% Buenos Ayres Elec. Trams (1901) 
| Lid. TT 5*9009009092 %%% = 5 2 6 ee eo ae 
5 30 Calcutta Tramwa v s... | Ёў—8@ 813 2 = ds 05 
10€ d Do. 4}% lst Deb. Stock (red.). 108 —110 4 8 3! .. nu ИРЕ 
1! 1% | Cape Electric Tram Shares 11-4 6 8 c Z liij 
di 5% | Colombo Trams & Ltg. 57 1st Mt. | | 
реб. (104); . - oec wscceaiansiiecs 101 —104 4 16 8 хи 
st. | Madras Elec. Trams 5; Deb. atk. 103 16 .. Ja, Jul, .. | 
100. b% | Montreal St. Ry. St'g 6% Mort | | 
| Debe. (1908) .................. | 100 ~108 4 17 8 кР 
100 44% Do. Sterling 44% Debs. (1922). 108 —105 4 5 9 d | Cm 
Bt. 5X | Perth (W.A) Klee. Trams, iat Mt ij | | 
Peb. Stk. ........ Q ę . . 13 —108'418 9 92 | 2 | 
| ELEC IRICITY SUPPLY. E | | | 
b 8/0 |, Calcutta Electric Supply rbd 8—8} 45 0 | ut 81,1 8 
St. 5% | Etec. Ltg. & Trac. Co. «f Aust. i 
/ NT | —98 5 76 .. fs 
10 | Havana Electricity Co. Shares | 94—104 = "m 
1 Kalgoorlie Elec. Power & Ltg | | 
| | 6% Cum. Pret.. 00000000006 ETT 14— 14 = 
1 ae Rand Electric 666 1 "L3 P^ oe oe 
„ Roy ec., Monireal 4 st 
100 43% al Elec., Montreal 4)* 1 
| Mori. Deb ............ а 100 —102 4 8 9 Ар, oe 


* In calculat'ng the yield, allowance has been made for accrued interest but not 
for redemption. 
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g | Price ND Drvipugp | BUS mee. ios j 
: EE | eae 8 Dum |9D4T5 TO : E МАМЕ, Е JF DIVIDEED 6 Dars w 
с 
а a uiid Dec. E А Dac. 5. 
Low- 
ELEGTRIS RALWATSTRAM WAYS A 4 s. d. "eit. et ELECTRICITY SUPPLY. ju n 
T. no Eico. Trame тер e — sc ee os m es io p 5 & Poole Elec. Sup. Ord.| 12 18 6 8 1 ee 5 
BY | Bristol tramways and Carriage Ord...) 1¥ —10 4 0 0|¥Feb,Aug | ..| - ||| 10| 6/0 Dod per Qant Oum EM оова оа о 2 
: Н D сше Preh. 9 paid) ........... 1453 -1% y : 2 "l| t Шве. ах Do. ver Cont. 8 x ca SU es 105 = s 0 0 E 
о. f рет Cent. 17606. .......-.- 6% %% — ix ‘Sie 7 ae 
90 | British «шо "motion бр OL T LT] 080—104 |617 8 * 478 % вш 47 | „Do N (Kent) BL 14 & Power Shares uere т 
0. e 6 %%% %%% i — Brom == as 
447 Do. 5 6 b рег Cent. For toal Debs ..... ГЕЯ 4 4 3 еш 110 oe 5 8/6 | Do. e Sup. Ora. Zia 18 П iu 
А o ...| 95— 2 i = Mar, 8e 
r loe MEER 
4 Do. 4 рег Cent. Pref. Stock ............| 101 —108 | 8 17 9 Н 102 5| 3/8 | Do por Ge » c Bup.. a- 9 411 6 | Feb, Aug 
4 Do. Deferred Stock „ „„ 84 —86 4 13 6 ee es 8t 4Y Do 4 Deb. nt. ef. оо Bee Cee 000 500 000000 Ёү;—5 ^ 8 17 Б Feb, Aug 
4 T Cent. Doba,- i Um. Fri 108 —110 | 818 4 Lo hoj 5| 2$ Do. cit Снт бш] Бо 4 9 5 “ i 
2/ City of Birm! ngham Trams.6% Em. Pri.“ ;-] | 417 6 ы is 5! 9/8 Жылы 8 co | 5—tg |4 9 9 — ү 
4X | Do. 4 per Cent. 1st Mort. Debs. ,. 99 —102 | 319 0 is 6 2/8 бейек Electi Se 1 5 .. 25 " 
о, nt. eee — “т ae ; 
12 | Do. 8 а 117 —120 4 s % „ „„. 10 ею | Do of London Electr UT ré. arab E AERE. ' 
„ 501901). 05 nr ENE ees] 116 —119 |4 41 uk i ? „5 — ap, Jul ы 
' i? Do. 4 per Cent. Perpetual Debs . . 104 —107 | 8 14 9 | мау: ov 86. 47 De S Fer Cont Deb took (red.).... | 18 —197 | 4 0 0 | Jn, es È 
40 | Dubiin United Trams, (189) Ltd.,Ord.| 15—14 |4 5 8 m . % 49 | County of London Riec. Supply Ori b | ecu [4 v.i Ee б 
о т Сеп S ET 15 —16 | 815 0 E E ee 
8.04 Gt. Northern & City ВІ ТОЛ ве T - ES a "a Do. 5 M — 12 —17] | 4 16 0 | Mar, Sept 121 
4/0 | Gt. Northern, Piccad y & Brompton et Ts St. 417| Do. as T DE: ( P ) (red. ris 107 —110 4 8 8 en 
Ord., Speyer Bros, Scrip Certs. ....| 8-94 xs 5| 20 | Folkesto e Electrici Eick 101 —108 4 7 5 - e 
10 t Imp erial Cen Nea. 19 —20 4 0 0 Mar, Bept| -- | -- st.] 4 Do. Jet Deb. Soc арЫ бо кышы ree 1 с : 
о. рет n ITTTTTITITTIMEITITY) 16 —1 8 18 4 м Н 000 00000000 — Н i 
X |itDo. 41 per Cent. Debs. .......... 110 1% 400 аг $e : ве m pei pad Сү ent Db. Et (red. 7-8 |56 3 ee " 
6 | fale of Thanet Elec. Trams E Lt. BX Pi. sia 6 5 0 Jy | ej e о & Power4$% b- Bt. (red.) 100 —108 | 4 8 9 - i 
| 4X | Do. 4 per Cent. Deb. Stock . . . .. . 90—98 |4 7 8| = во ater ton ырл: | Mae dl eng NES 
M | Liverpool Overhead Railway Ord e| 844—384}: | 18 0 | Feb, Aug |. ad | $2 | Koala A kazite Co áNodingHil| 4 ев 9 Jen, July 
ро, : rer Cent. Pret... v60050000009005000€ 10 —1 4 16 8 Feb, Au n Co Joint Stati Deb 8 өт 
4 { per Cont, Deb, g Gum. Pai. 99 —101 4 12 8 Jan, July “il s London Electri on) 47 Deb. Stok.ired.)i 108-106 817 8) — 
5, London ited Trams. 6% Cum. Prof. 176—104 | 4 12 0 vom Е 5| 8/0 | Do. pér Cont: Pee. —— . —¶ . —ͤ— ' 08—65 ЕЙ 22 
| 4X | Do. 4% 1st Mort. Deb. „ 103 —100 8 17 4 с . st.] 4 Do de Lat Mak Da | phere lee 8 " 
5. | Mersey Con. Ord. Stock cese 10 79 н E . [| 10| 90 | Metro por Ce SE eea er еа амеша 
0 B per dent. Perp. Pre, . 10 —18 < a ej 0| 99 | Do e 163—173 | 5 4 4 | April, Oct | 1776 
.. | Metropolitan 5 Der bal T T i | se Y Do. 4 р C t Deb. 8 ref. . . | 65—68 4 0 6 Jan. July c 
1| 0/6 | Do. 57 Cum. Pref. | Ji | 6 0 0 " . Ist. 30| Do. 47 per Cont /// 
18/7 | Do. 4% Deb, Stock. 104 —46|4 6 7 - he | c ГАЕК corpor kB. lat kind. DE] 8 8 413 5 
.. | New Gen. Tract. 6 per Cent. Cum. Pref. j—1i May j 10| si? Newcastle & Dist Elec: Ltg. O Mort. Db 98 —£6 418 9 : — 
1010 | Potteries Blectrio Fraction Ord, ......| 8—9 11 „. 2| 2| Bez | Newcastle Elec. 8u VN 
5.0 | Do. б per Cent. Cum. Pref. ........| fj—9j 5 6 8 | Feb ‘A b. bz | Do. r Cenr. Non. U < pre 80—605 | 417 6 | Feb, Avg “ 
43% | Do. 43 per Cent. Deb. Stock ........| 99 —102 |4 8 8 M Н Ц :/ | North е tica Elec. Sup. 17 4-64 |4 0 0 | Feb, Aug n 
.. | South Lanes. Elec. Trac. & Power Ord“ ie . 1 во | Notting Нш Electr „%%% ere 109:3 08) Мак Нер 
.. | Do. 6% Pref. (£1 paid).......... ac oc .. April ot. . 100 s% | Do. 4 per Cent. lat Mt. Deb энөө] 14-15 | 4 0 0 | March... 
`: | Do. 44% Deb. Stock (100% paid) s .. [Apri Oct| +. | -- 1/208) 26 | Oxford Electric Ord — W ° 
t? | Underground Elec. ке of London 17 -68 |6 2 0 аи с Шве. 4 Do. 4X Deb. Stock |. ы бле 6 2 3/March . 
b% | Waterloo and City Ord. ..................| £8—90 18 7 0 June, Dee 6 5 0 r James’ & gall Mall El kiss Ond 1 1 4 : 1 : Feb, Aug ‘ 
d * per Ven eee &4—9 P 
TELEGRAPHS. ве tix | Do: 84 per Geni. Deb. Siook (red.) | 08 —101 | 8 10 0 мылы е 
6| 4/0 | Smithfiel Markets ElectricSup.Ord...| 24 6 81 = ч 
100| 4% oe Diteci tener Mrt. Deb. (red.) 100 —108 | 8 19 2 тад July P 4% Bere 4 рег ag ге T өөө 83 — 412 6 н T 
ee mason өзө ове 009»00000000009 990026 — m А ndon dd pus = 
St. 12/6 | Anglo-A Amerioan. . anans —— | re ш 412 2 FM SN Sale 1 y Bouth Metrop'n ier Lt. арыу Ord. | ap ае = 
86: 25/0 Do. Preferred. o099*00000200000000020€0000 000000 103 —1044 5 4 19 6 My AEN EU 108 1 0/81 Do. 7% Cum. Pref. ) 1 7 4 16 9 =æ Е 
de Ddened- „* 2 adn 1196 7.171 N M ра вё. 147 | Do. 41st Db. Stk Prv.Cie.(rd.&con.)| 107 —110 |4 2 8 = 
100| $2 | Commercial Cable Capital Stock . . 170 —190 | 4 4 2 DE 6| 2/6 | Urban Electric Sup y Ord. —.—.—. (i- Бу, | 4 18 9 ES 1) 
8t. 4 Do. 4 er C«nt. Deb. Stock „ £8 —96 4 4 4 1945970 "e Б 276 Do. 6% Cum. Pref. %%% ο 0900 0000 b —§ 8 4 17 oe M 
10| &/ | Cuba Submarine Ord. . .. 5—2} | 5 8 0 | F РДУ,О «| st. | Do. 44 lat Mort. Deb. ............] 104 —108 i " ni ied 
101100 | Do. Preference 10 per Cent. . . . 164—174 | 6 ae aoe: 5 6/6 Westminster Electric Supply Ord. . 1 Г: | 
3/0 | Direct Spanish Ord.—. . . . = a eit ek Avion 5| 2/6 | Do. Брег Cent. Oum. Pref. ..... нн. ay 6 111 ManBept| >) 7 
1 Do Do. 4j pero 9 Crm. Frei... ... 71 B 6 1 З|Ар Ot ; ке 0 - 
| Ро. рет еп e „%%% 000 соевое |202% —1015, 4 8 6 ° 
H nited States Cable . .. Е Шу 
k Direct West india Cable Ва -Db.(rd.) Wide |4 o sl ya О . Я cage ane ae eee Æa: 
rn Ordin %%%, ee 0000000006002 — "n E 1 ] ance ec. Co. 57 . Aw doy — " 
ве. 17/6 | Do. 8 per Cent. Bret. Bicok ie 168 00 | 18 0 2 450, 8) 8 ^ | Aron Ejec. Meter 07 Cum. Pret oa piens s 
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WE trust that our readers will welcome the book on Elec- 
tricity Meters, the publication of which, in serial form, is com- 
menced in this issue of The Electrician. Excellent volumes 
have been published on supply stations and their equipment, 
and there are also some good books dealing with distributing 
networks, but the important subject of electricity meters 
has hitherto not been accorded the attention it deserves. 
Mr. C. H. W. GERHAR DI, the author of the book we are pub- 
lishing, is head of the meter department of one of the largest 
electricity supply companies in London, and he writes from 
experience. Without divulging too much of the contents of 
the succeeding instalments of the serial, we may say that they 
are essentially of a practical nature, and cannot fail to be of 


service to supply station distribution engineers. 
— P 


THE progress of the electrical industry in the Colonies, to 
which attention is drawn in our leading article this week, is 
emphasised by the résume which we give ou another page of 
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the Irish Coast. 


Prick SrxpENcE "pp 
Abroad 9d., or 18 cents, or 900., or SOn’. 


From this it will be seen that the electrification of some 
70 miles of horse tramways is to be put in hand at once under 
less onerous conditions than usually apply in this country, and 
an opportunity is thus afforded once again to home firms to 
falsify the impression that they aro slack in developing 
British electrical interests in the Colonies. 


THE Postmaster-General has made provisional arrangements 
with the Marconi International Marine Communication Co. 
for the acceptance at telegraph offices in the United Kingdom 
of prepaid messages for transmission from wireless stations 
on the coast to ships at sea. The arrangement came into 
operation on January Ist. A charge of 634. per word is 
made, with a minimum of 6s. 6d. for each telegram. 


WE are able to give the following particulars of the arrange- 
ments, supplementary to what has already appeared in the daily 
newspapers. At present, the service is confined to Atlantic liners. 
Contrary to the general impression, messages cannot be sent to 
the ships through the medium of the Post Office during the 
whole voyage across the Atlantic, but practically only so long 
as the ships are near the English or Irish coast. At each post 
office there is a table giving the list of sailings, and the times 
up to which telegrams can be received for transmission 
through six wireless telegraph stations operated by the Com- 
pany. These stations are at the North Foreland, Niton 
(Isle of Wight) and the Lizard, on the English Coast, and 
the other three at Rosslare, Crookhaven and Malin Head on 
They are not fitted with sending apparatus 
of the same power as at Poldhu, and therefore the distance 
to which they will carry is limited. Telegrams may be 
accepted at post offices after the times scheduled for passing 
these points, but no guarantee of delivery is given, and the 


messages are sent wholely at the senders’ risk. 
—9——— 


TWENTY-FIVE Atlantic liners fitted with apparatus for 
receiving these messages sail this month. Six of these are of 
the Cunard line, and pass within range of the Rosslare and 
Crookhaven stations on their way to and from Liverpool 
Three of the Compagnie Générale Transatlantique steamers 
from Havre come into touch with the Lizard station. Eight 
belong to the American line, those coming from Antwerp being 
accessible at the North Foreland, Niton and the Lizard, while 


the provisions of the “South Australian Tramways Electric | those that start from Southampton can be communicated with 


Traction Act, 1904.“ We recommend a perusal of this article | 
Lloyd boats sailing during the month can be signalled from all 


to electrical manufacturers and contractors in this country. 


from the last two of these stations. The two Norddeutscher 
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three of these Channel stations, and the same applies to two 
steamers each of the Hamburg-American and Holland- 
American lines, and the “ Minnetonka,” of the Atlantic 
Transport Co., which sails from London on January 19th. 
The “ Parisian ” of the Allan line, which is also on the list, 
sailed from Liverpool yesterday, and can be communicated 
with via Malin Head up to 9 am. to-day (Friday); this 
steamer does not pass the other two Irish stations. 


WE understand from the Marconi Company that arrange- 
ments may possibly be concluded in the near future for trans- 
mission of such messages via Poldhu, which would mean that 
communication could be maintained with the steamers for a 
considerable part of the passage to and from America, as is 
now done in the case of those which publish a “ wireless " 
newspaper on board. Even for this last purpose, however, the 
messages are not all received by each ship directly from 
Poldhu, we believe ; some messages are re-transmitted by ships 
in intermediate positions at sea. 


REVIEWING the action of the Post Office in granting these 
facilities to a company we think that the Department has 
done wisely to give the system a trial on a practical basis. 
By the terms of the Wireless Telegraphy Act, there can be no 
suggestion that the company is in any sense granted a mono- 
poly of this method of communication, and the Act also 
serves as a safeguard should the service be in any way detri- 
mental to the interests of the Navy, the coast communications 
of the Trinity Board or the War Office. Moreover, it has 
been definitely announced that the present agreement is pro- 
visional. In some quarters it is held that the service—which 
in deference to the interests of the public should certainly be 
provided—ought to be carried out by the Post Office itself, 
but we think that in the present experimental state of the 
wireless telegraph industry it would not be wise to discourage 
private enterprise. We wish the new service every success, 
and trust that there will soon be equally useful developments 
in similar directions, for communication between ships and 
shore stations is the field in which wireless telegraphy should 
prove of the greatest utility to mankind. 


Wr publish elsewhere in this issue our annual list of 
patents of an electrical nature which expire during 1905. Two 
only of these are in the nature of master patents—viz., that 
covering the Dickinson swivelling trolley and trolley pole and 
the patent describing the much-discussed Ward-Leonard system 
of traction. The combination of electric with pneumatic and 
hydraulie means for controlling the switch-gear and signalling 
apparatus of railways forms the subject of patent No. 2,443 
granted to Mr. GEORGE WESTINGHOUSE and Mr. J. G. L. 
SCHREUDER, which expires this year together with two other 
patents for railway signalling apparatus by Mr. I. A. TIMMIS 
and Mr. EDWARD Tyrer. A system of ships’ telegraphs devised 
by Messre. S. EVERSHED and A. E. G. RICHARDS and a patent 
for an improvement in the Higgins type-printer are also in the 
list. Electro-chemical subjects are touched upon in Mr. T. L. 
WILLSONS’ patent, No. 4,757, which covers a certain construction 
of electric furnace, and in patent No. 19,775, granted to Dr. 
AUGUST BREUER for diaphragms of porous cement. 


A NOTEWORTHY patent in connection with dynamo design 
which expires this year is No. 16,572, which covers Mr. 
W. B. SAYERS' well-known arrangement for improving the 
commutation of continuous-current machines. This device, 
which received an enthusiastic reception at the Institution 
of Electrical Engineers in 1893 has not been adopted as widely 
as was expected at the time, owing, no doubt, to the fact that 
in the meanwhile simpler methods for preventing sparking 
have been found. If only for Mr. SAYERS’ sake, it must 
be regretted that the development of the continuous-current 
turbo-generator has been so slow. ‘Transformer design is 
represented by Mr. W. M. Morpery’s well-known patent 
No. 12,960, which describes his method of dimensioning 
transformer stampings, by means of which the whole of the 
sheets, from which these stampings are punched, is utilised. 
Three Weston patents have run their allotted span. Two relate 
to moving: coil measuring instruments of a pattern not much in 
use in this country, in which the current sucks a coil into an 
annular space formed by the two poles of a permanent magnet; 
rotatory movement is given to the coil and pointer by providing 
the spindle of the coil with a number of steep threads which 
engage with a fixed nut. Mr. WESTON'S third patent covers 
the construction of his well-known cadmium standard cell. 
An expiring Hartmann and Braun patent describes a number of 
arrangements for mechanically magnifying the movements of 
the working wire in hot-wire measuring instruments. Mr. W, 
DECKERT'S patent (No. 21,565), which expires this year, refers 
to microphones in which the grains are prevented from 
“packing” by tufts of fibrous material. Patent No. 22,304, 
granted to Prof. S. P. THOMPSON, relates to the artificial distri- 
bution of inductance over long-distance telegraph and tele- 
phone lines, more or less on the OLIVER HEAVISIDE principle, 
as described by the Professor in his Chicago Paper of 1893. 
Last, but not least, we must record the expiry in November of 
Mr. Druitt HALPIN’s patent for his system of thermal storage, 
the true value of which has only been appreciated during 
the last few years. 


m= aoe 


IN a recent issue of The Times, reterence was made to a 
suggestion for a new means of telegraphic communication 
between the United States on the one hand and Siberia, 
Japan, China, the Philippines, Manchuria, Corea, and also 
with the Continent of Europe, on the other. In view of the 
considerable extension of telegraph lines which has, within 
the last two or three years, taken place between the United 
States and Alaska, and in the latter territory itself, it is sug- 
gested that the United States Government should continue its 
lines in Alaska from Nome to Cape Prince of Wales, and 
establish a wireless system at the latter place connecting with 
a station at East Cape, the nearest point on the Siberian side. 
If this were done, the North-Eastern Siberian Company might 
build an overland line across North-Eastern Siberia, 1,500 
miles in length, for which it holds a concession from the 
Russian Government, communicating with a line on the 
Siberian Railway. Before the successful completion of 
the Atlantic cable, this route was suggested, with a cable 
across the Bering Strait, but was not proceeded with. Look- 

ing at the map the scheme appears to be a tempting one, 
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considering that the distance between Alaska and Siberia is 
only 57 nauts, but when it is considered that such a line 
could create no new sources of traffic, and that a great part 
of the line would be on the edge of the Arctic Circle in a region 
of constant fog and snow, and through most sparsely-inhabited 
countries, it will be seen that the cost of erection and diffi- 
culties of maintenance and working would be very great. It 
is impossible to believe that such a line could compete in 
cheapness, reliability, speed or accuracy with the cable lines 
now connecting the United States almost directly to the 
countries with which it is proposed to afford communication 
by the new route. 


THIS view is confirmed by a letter published in yesterday's 
Times from Mr. MARK J. KELLY, F. R.G.S., who was a member 
of the expedition sentin 1866 to establish the line originally 
proposed. He fully confirms the impossibility of main- 
taining such a land line owing to the rigours of the climate, and 
mentions that he himself lost two fingers by frost-bite. 


- 


THERE is an interesting letter in our Correspondence columns 
from Messrs. Siemens and Halske, who comment on an article 
which we published concerning the fixation of nitrogen from 
the air. Generally speaking, nitrogen can only be fixed effect- 
ively at high temperatures, and, in consequence of this, 
electrical methods are evidently indicated. Direct fixation by 
burning the nitrogen of the air has been practised in the 
Bradley process, the outcome of which commercially is still 
awaited. Fixation of nitrogen by calcium carbide with the 
formation of calcium cyanamide has been known for some 
time and promises well. Now it has been realised that poten- 
tial calcium carbide will serve. Instead of the actual substance, 
а mixture of lime and carbon is heated in a resistance furnace 
and air is passed over it. The operation is rational and its 
success turns on the output. Messrs. Siemens and Halske 
would do a service by treating this side of the question. 


9 ———————— — — 


Personal.— According to the Electrical World of New York, 
Prof. Harris J. Ryan has resigned his professorship in Sibley 
College, Cornell University, to accept a call to the head of the 
Department of Electrical Engineering of Stanford University, 
Palo Alto, Cal. Prof. A. S. McAllister, assistant professor of 
electrical engineering at the same university, has also resigned 
his position in order to enter on editorial work in New York. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Cayenne—Pinheiros ..... .. . Aug. 18, 1902 .. — 
ssi-Issa (Yemen)—-Camaran Oct. 22, 1902 — 
Tarifa—Tangier ........... . Jan. 18, 1904 — 
Cayenne —Paramaribo ...... July 18, 1904 — 
Bi Valdez (Alaska)...... Nov. 11, 1904 — 
Trinidad—Demerara ........ Dec. 20, 1904 — 
Assab—Perim.............. Dec. 26, 1904 — 
St. Vincent — San Thiago... Dec. 27, 1904 Jan. 4, 1905 
Bathurst— Sierra Leone .... Dec. 27, 1904 Dec. 30, 1904 
Cap Haytien— Puerto Plata. Dec. 27, 1904 .. — 
Gibraltar—Tangier ........ Dec. 28,1904 .. Jan. 3, 1905 


Accident on the Central London Railway.—At about 
11 o'clock on Wednesday morning, whilst an empty train was 
being shunted at the Bank station of the Central London Rail- 
way, the motor car left the rails and blocked the line. In 
consequence of this no further service between the British 
Museum station (the next shunting place) and the Bank was 
possible until about four o'clock in the afternoon. Fortunately 
the heaviest part of the morning traffic was over at the time 


of the accident. There was no interruption in the service 
between the British Museum station and Shepherd's Bush 
throughout the day. 

Electric Traction in Japan.—On Friday last week a special 
train consisting of 42 waggons left Messrs. Dick, Kerr & Co.’s 
Preston Works, carrying 250 tons of electrical machinery for 
shipment in connection with that firm's contract for the com- 
plete equipment of the Tokyo Denki Totsudo Kabushiki 
Co.’s Tramways. This tramway system when finished will 
cover over 60 miles of line, and operate some 250 cars. The 
complete installation is being carried out by Messrs. Dick, 
Kerr & Co., under the supervision of astaff of their engineers, 
and it is surprising to learn that the only effeet the war has 
had on the progress of the work is in connection with the 
transportation of the machinery from Yokohama to Tokyo, 
the railway being congested with war material. 

Arc Lamps for the New Underground Railways.— We learn 
that the Underground Electric Railways Co. of London have 
placed an order with the Sir Hiram Electrical & Engineering 
Co. for a large number of Maxim direct-current traction circuit 
arc lamps. These lamps are to burn five in series on 550 volts 
direct-current, and are provided with self-contained line and 
substitutional resistances and automatic cut-out and an isola- 
ting switch by which one lamp can be trimmed or examined 
while the other four are burning. The mechanism chamber is 
completely separate from the resistance, and the overall length 
of the lamp is only 28in. A full trim of carbon (12in. 12mm. 
top and 5in. 12mm. bottom) lasts 90 hours with single enclosure 
globe, and the carbon left in the top holder is just long enough 
for the bottom holder for re-trimming. The isolating switch 
is operated by means of a key inserted through a watertight 
self-replacing latch in the case. 


Compensated Series Motor.—In order to be able to remove 
the magnetising winding of an alternating-current compen. 
sated series motor without disturbing the neutralising coil, 
Mr. B. G. Lamme, according to the Electricul World of New 
York, proposes to place the neutralising conductors in slots 
cut in the face of the projecting poles of the stator. One 
half of the neutralising conductors in each pole-piece are 
connected to the neutralising conductors of the adjacent half 
of the next pole-piece by means of end portions bent out- 
ward in a plane parallel to the end of the motor and then 
around the adjacent space between the pole-pieces. This 
construction, for which an American patent was granted 
November 22, 1904, permits of locating the magnetising coils 
quite close to the pole tips, which tends to reduce the magnetic 
leakage around the coils and thereby to improve the operating 
characteristics of the machine. 

The Cost of Electric Drilling in Mines.— According to Mr. 
G. E. Walsh, in the Engineering and Mining Journal of New 
York, electric drills have been driven at the mines of the 
Consolidated Cariboo Hydraulic Co. at Bullion, British 
Columbia, for some time by direct-current portable 1:5 H.P. 
motors, and also by 2 H.P. motore. Three drills averaged 
312ft. of holes in 10 hours through solid rock. The cost of 
current was $2°25, and lubricants 35 cents. The drillmen's 
wages were $4 per shift, with a helper at $2; a blacksmith at 
$4, and a helper at $2 must be added. The total cost of 
running the drills for 10 hours amounted, therefore, to $31:55. 
Compared with hand-drilling, there was a saving of about $50. 
The power at the above place was generated by steam engines, 
and the results cannot be considered as an indication of the 
highest efficiency attainable. A more satisfactory test of 
electric drills was made for the purpose of determining the 
consumption of power without reference to wages. Under 
this test, which was extensive enough to give good averages, 
an 86in. hole, 2in. in diameter, was drilled in 19:08 minutes. 
The total consumption was 940 watt-hours, or 131 watt-hours 
per foot. The cost was 10 cents per kilowatt-hour, which, at 
the rate of 131 watts per foot drilled, would bring the cost 
down to 1:31 cents per foot. The minimum cost of drilling 
with steam or compressed air is about 10 cents per foot. 

The Andrew Carnegie Research Scholarship.—A research 
scholarship or scholarships, founded by Mr. Andrew Carnegie, 
who has presented to the Iron and Steel Institute sixty four 
$1,000 Pittsburg, Bessemer and Lake Erie Railroad Co. 5 per 
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cent. debenture bonds for the purpose, will be awarded annually 
irrespective of sex or nationality, on the recommendation of 
the Council of the Institute. Candidates, who must be under 
35 years of age, must apply on a special form before the end 
of February to the secretary of the Institute. The object of 
this scheme of scholarships is not to facilitate ordinary colle- 
giate studies, but to enable students, who have passed through 
a college curriculum or have been trained in industrial establish- 
ments, to conduct researches in the metallurgy of iron and 
steel and allied subjects, with the view of aiding its advance or 
its application to industry. There is no restriction as to the 
place of research which may be selected, whether university, 
technical school or works, provided it be properly equipped for 
the prosecution of metallurgical investigations. Theappointment 
to a scholarship is for one year, but the Council may at their 
discretion renew the scholarship for a further period instead of 
proceeding to a new election. The results of the research are 
to be communicated to the Iron and Steel Institute in the form 
of a Paper to be submitted to the annual general meeting of 
members, and if the Council consider the Paper to be of 
sufficient merit, the Andrew Carnegie Gold Medal shall be 
awarded to its author. Should the Paper in any year not be 
of sufficient merit, the medal will not be awarded in that year, 


The Measurement of Vacuum.—ln a Paper on this 
subject read by Mr. C. Turnbull before the Newcastle Local 
Section of the Institution of Electrical Engineers on December 
18th the author drew attention to the fact that the vacuum 
gauge in common use measured the difference between the 
condenser pressure and the atmospheric pressure. It was, 
therefore, necessary to read the barometer as well as the 
vacuum gauge to get at the true result. Thus, with a vacuum 
gauge at 25in. and the barometer at 30in., the actual pressure 
of the condenser was 5in., and this 5in. was the only quantity 
that really concerned us. The lower the barometer, the 
better would be the actual vacuum, although the vacuum 
gauge would show a worse result. What we required, then, 
was an instrument which would fulfil the following require- 
ments: (1) It must show the actual pressure in the condenser 
quite independently of the pressure of the atmosphere ; (2) it 
must be quite accurate in its readings, and not liable to go 
wrong. The first requirement would be met by an ordi- 
nary Bourdon gauge with an exhausted tube (or a similar 
arrangement to that used in the aneroid barometer), but 
with the case of the instrument connected to the condenser. 
Another and perhaps better way was to make use of the 
ordinary mercury barometer, but to connect the open end of 
the U-tube, not to the atmosphere, but to the exhaust. When 
the mercury rose 4in. in the tube it meant that there was a 
pressure in the condenser which had an effect upon the back 
of the piston of a reciprocating engine as if the piston were 
lifting a layer of mercury 4in. deep. For most purposes a 10in. 
tube was quite long enough, for this would show a vacuum as 
low as 20in. The instrument could therefore be made in a neat 
and cheap form. The idea was not new, of course, but so 
far as he knew it had not come into common use. Messrs, 
Risely, Thornton and Orde took part in the discussion which 
followed. On the whole the idea was welcomed, but the 
opinion was expressed by the first and third speakers that 
leakages of air might interfere with the accuracy of the read- 
ings. In reply, the author confessed that he could not see how 
air leakages could take place. The apparatus had been work- 
ing for some time, and had given very good results so far. 


Bursting Tests of 4ft. Flywheels.—in a Paper presented 
recently to the American Society of Mechanical Engineers, 
Mr. C. H. Benjamin discussed the results of some bursting 
tests of flywheels. The following contains the gist of his Paper: 
The first wheel to be experimented on was a well-proportioned 
cast-iron pulley, such as is used on shafting for transmitting 
power. This pulley No. 1 was 48in. in diameter, had six 
arms and weighed 194lb. The rim was whole and was 83in. 
wide and about #in. thick, finished on the outside. The arms 
were elliptical in section, З іп. by 1 іп. at the hub, and 2in. 
by jin. at the rim. On the whole the wheel was well designed 
and showed no signs of shrinkage strains. It had, however, 
been balanced in the customary manner by riveting a cast- 


АҺ 


iron washer inside the rim at the lighter side, and this proved 
its undoing. The combination of a thin place in the rim, a 
rivet hole and a heavy mass of cast iron is enough to wreck any 
wheel. It was necessary to still further weigh this side by 
winding lead wire around the arm just inside the rim. As has 
been shown by previous experiments on whole-rim wheels of 
cast-iron, a bursting speed of 400ft. per second may reasonably 
be expected. The circumference of a 4ft. wheel being about 
124ft., such a wheel should burst at about 1,920 revs. per min. 
The pulley in question burst at 1,100 revs. per min., as 
recorded by a tachometer connected to the driving shaft. The 
balance weight weighed 34lb. and its centre was approxi- 
mately 23in. from the axis of rotation. At 1,100 revs. per 
min. the centrifugal force of the balance weight alone would be 
2,760lb. Add this radial pressure at a weak point between 
the arms to that due to the weight of the rim itself, and the 
low bursting speed is easily accounted for. The linear speed 
of the rim at rupture was 230ft. per second. As 100ft. per 
second is considered the limit for belt speed, this pulley 
would have a working factor of safety of (2:3)? or 5:3. eel 
No. 2 was a cast-iron pulley of the same general style and 
dimensions as No. 1, but with a split hub and rim. The 
balance weight was present here as in the former case, but was 
obliged to yield the palm to its rival, the flanged joint. The 
wheel had been cast 1n one piece, as is usual in such cases, with 
cavities cored at the joints of rim and hub. After finishing it 
had been broken apart by wedges, making a fracture joint. 

The flanges, being located midway between the arms and 

bolted at some little distance inside the rim, were in the worst 
possible position to withstand the bending action due to centri- 
fugal force, and their own weight only aggravated the difficulty. 
The flanges weighed, with their bolts, 7 410. This wheel burst at 
less than 700 revs per min., the tachometer not recording below 

this speed. The speed was probably about 600 revs. per min. At 
this speed the centrifugal force of the flanges on one side would 
have been 1, 680lb. At 600 revs. per min. the linear speed of 
rim would be only 125ft. per second. At the very common 
belt speed of 4,500ft. per minute the factor of safety would 

be but 2:8, which is altogether too low, considering the nature 

of the material and the shocks to which a pulley may be exposed. 


New York Power Schemes.—Mr. P. S. Sheardown read a 
Paper, ** A Description of Electric Light and Power Schemes in 
New York, with Special Reference to the Waterside Station of 
the New York Edison Company," before the Dublin Local 
Section of the Institution of Electrical Engineers, on Thursday, 
December 8th. After referring historically, geographically, 
and statistically to the development of New York, the author 
described the Waterside generating station at some length. 
А complete description of this station appeared in The Elec- 
triciun about two years ago (Vol. XLIX., pp. 741, 819, 899). 
A few features of recent date were, however, alluded to by 
Mr. Sheardown :— 


It was intended originally to instal at the Waterside station 16 steam 
engines of the vertical marine type, three-crank, with one high and two 
low-pressure cylinders. The development of the steam turbine in the 
larger units has made it seem desirable to modify these plans somewhat, 
and 11 only are so far erected. The balance of the equipment will consist 
of turbines and their auxiliary apparatus. Turbines of the Curtis type, 
manufactured by the General Electric Co., each having а capacity of 
5,000kw., are now in course of erection, and will be in service in time 
to assist this winter. The first turbine is of the two-stage type, with 
eight rows of revolving blades &nd six rows of guide blades, divided 
equally between the stages. The second and third turbines will be of the 
four-stage variety, having four sets of expanding nozzles and four 
revolving units, each unit containing two lines of blades, with one line 
of guide blades between them. In the first type the steam is partially 
expanded at the first set of nozzles, flows through the four revolving 
blades and тее guide blades of the first wheel, and the expansion is 
then finished in the nozzles between the stages. The steam then passes 
ihrough the fcur revolving blades and three guide blades of the second 
stage into the exhaust chamber in the baseof the turbine, and from there 
passes into the condenser, standing beside the turbine and of about the 
same height. 

For ali the company’s generating stations the maximum load on 
Manhattan Island during 1903 was 359,460 amperes, which at the 
average station pressure of 140 volts equalled 50,600kw. The output 
of the generating stations on Manhattan Island during 1903 aggregated 
131,000,000kw.-hours. The ratio of maximum load to connected instal- 
lation was 36:6 per cent., a percentage which has been decreasing from 
year to year with increased concentration in the generation of current 
and greater diversity in the purposes for which i has been employed. 
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The average load on the Waterside station for the maximum day of 1903 
(December 24th) was 21,535kw., a load-factor of 56 per cent. of the 
24-hour capacity ; the average for the month of December was 18,059kw., 
47 per cent. of the capacity. Current is supplied through more than 
42,000 meters to installations aggregating 1,507,342 incandescent lamps, 
19,886 arc lamps, 85,072 н.р. in motors and 2,000kw. in customers’ 
storage batteries, heating, and cooking appliances and experimental 
apparatus. Of the arc lamps, 3,126 are supplied for the municipality. 

e aggregate of these installations is the equivalent of 2,955,214 lamps 
of 16 c.p., each averaging 50 watts. 

To the smaller customers current is sold under a retail contract, in 
which the maximum price is 15 cents a kilowatt-hour, falling as the 
average use of the installation increases; thus it is 10 cents for the third 
and fourth hours of average use, 74 cents for the fifth and sixth hours, 
and 5 cents a kilowatt-hour for all use in excess of six hours daily. The 
larger installations are supplied under wholesale contracts, which, through 
the medium of guarantees, ensuring a relatively large consumption of 
current, offer markod reductions from the prices of the retail schedule. 
Thus, on what is known as the wholesale A form, a customer guarantees 
a monthly use of current amounting to 2,000 kilowatt-hours, and a daily 
average use of the installation of two hours, for 10 months of the year, 
and the maximum price is reduced to 10 cents a kilowatt-hour. For all 
current in exoess of four hours’ daily average use of the installation, the 
price is reduced to 5 cents a kilowatt-hour. There is also а second whole- 
sale form of contract, which deals with customers taking a still larger 
quantity of power ; and there is a third form of wholesale contract, which 
was developed in order to get on tothe supply mains of many of the huge 
blocks and buildings which have hitherto been supplied with current by 
their own private lighting plant. This schedule is for customers taking 
supplies of from 10,000 units per month for 12 months in the year, when 
the maximum charge is 5 cents per unit, which is reduced to 3 cents per 
unit for current in excess of 50,000 units per month per year. For these 
wholesale contracts the consumer has to supply space free for the instal- 
lation of a high-tension sub-station by the company. The latter requires 
that all retail customers shall permit it to supply incandescent lamps, 
including them within the price for current. The wholesale customers in 
the private plant class, however, have the option of purchasing incan- 
deseent lamps either from the company or elsewhere, and when this option 
is exercised a special reduction of 1 cent per kilowatt-hour is made. 


Large Searchlight.—In the Electrical World of New York 
there recently appeared a description of a huge searchlight 
erected on the roof of the building occupied by the Lewis 
Publishing Co. The searchlight was built by the General 
Electric Co. (U.S.A.). By reason of its excellent position the 
full effects of its strength are obtained. Situated in the dome of 
the office building, it is 135ft. above the ground. The building, 
however, occupies a point considerably higher than the city and 
the surrounding country, so that the light is more than 300ft. 
above the city proper. When projected at an angle of about 
JOdeg., in which position the onn of light is seen at the 
greatest distance, the ray is reported to have been discerned at 
points 300 miles from St. Louis. The strength of the light is 
such that, when thrown on the outlying city of Clayton, 3 
miles distant, no difficulty is experienced in reading a news- 
paper by its light. The lamp itself is 84in. in diameter, and 
the parabolic mirror behind the arc measures 80in. This 
mirror, which is of foreign make, in itself entailed an expense 
of about one-third of the total cost of the lamp. The carbons 
are set horizontal or parallel to the ray of li ht, the negative 
carbon being placed nearest the reflector. With this position 
of the carbons the intense light from the crater of the positive 
carbon is thrown directly into the reflector. The crater at 
times assumes a depth of 24in. or 3in. А cored carbon, 2}in. 
in diameter, is employed for the positive, and the negative is 
solid, having a diameter of 13in. Тһе current, changing 
somewhat with the length of the arc, varies from 300 to 
350 amperes. Because of the purity of the carbons employed 
very little hissing is present, but the intensity of the heat is 
such that there is a constant flaming, the flame rising several 
inches above the carbons. To avoid rising temperature in the 
lamp, liberal ventilation is obtained by openings at the top. 
By this means the temperature is kept down to such a point 
that the hand can be placed on any point of the exterior of 
the lamp. Opposite the arc numerous openings fitted with 
ruby glass are provided, through which the operator may 
observe the condition of the arc when making adjustments. 
By means of several devices the arc may be adjusted to any 
position. Its position relative to the mirror may be changed 
by a crank projecting from the front. By so doing the rays 
may be diverged or concentrated as may be desired. An 
attempt to concentrate too intensely results in a crossing of 
the rays, which is readily distinguishable by a lessened diameter 
of the beam of light at the point of crossing. The mechanism 


| of the lamp is so arranged that the beam may be thrown in 


any direction. It may be revolved completely on its base or 
may beswung upon its supporting trunnions for raising or 
depressing the beam. As the lamp is delicately balanced, 
these movements may be accomplished by hand, and for 
operating in this manner convenient handles are provided. 
Through a series of gears adjustments of direction may be 
made more delicately by two cranks at the base, one for hori- 
zontal and one for vertical motions. It is, however, customary 
to provide large searchlights with means for control from a 
distance. This light has been supplied with such a system of 
electric control. Two small motors, one for vertical, the 
other for horizontal movements, are placed in the base, together 
with resistances, gearing and other mechanism. The motors. 
are operated by means of a controller, which can be placed in 
any convenient position within the radius of the 200ft. of con- 
necting cable. A lever projecting from the top of the controller, 
by the proper movement, gives any direction of motion desired. 
Connections are so made that the movement of the lamp cor- 
responds to the position of the lever; that is, when the lever 
is thrown counter clockwise the lamp revolves in a similar 
direction, if the lever be thrown down the light is depressed, 
Kc. Ву а diagonal movement of the controller handle both 
motors may be made to operate simultaneously and the lam 
be given a diagonal or a combination of vertical and horizon 
motions. An increasing pressure on the controller handle gives 
three speeds, either in a vertical or a horizontal direction. In 
the construction of the building special provisions were made 
for the accommodation of the lamp. It occupies the centre of 
the copper dome-shaped roof. Beneath it is steel framework, 
into wbich it is lowered when not in use. When so lowered 
the trap doors above are closed and the exterior of the building 
presents no evidence of its existence. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


TUESDAY, January 10th. 
INSTITUTION or ELECTRICAL ENGINEERS: Guascow Loca. SECTION. 
8 p.m. Meeting at 207, Bath-street. Paper to be read: ‘‘ Street 
Lighting by Electric Arc Lamps," by H. B. Maxwell. 
INSTITUTION OF Civi, ENGINEERS. 
8 p.m. Ordinary Meeting, when Sir William White, F. R. ., will 
deliver an Address on The Recent Visit to the United States 
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WEDNESDAY, January 11th. 
INSTITUTION OF CIVIL ENGINEERS. 
8:30 p.m. Ordinary Meeting, when Sir William White will repeat his 
Address on “ The Recent Visit to the United States and Canada. 


THURSDAY, January 12th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting, when the conclusion of the dis- 
cussion on Mr. W. P. Adams’ Paper: The Combination of 
Dust Destructors and Electricity Works Economically Con- 
sidered,” will be taken. Time permitting, the following Paper 
will also be read: ** Fuel Economy in Steam Power Plants," by 
W. H. Booth and J. B. C. Kershaw. 

INSTITUTION oF ELECTRICAL. Enoinegrs : Dustin Local. SECTION. 

8 p.m. Meeting at the Royal College of Science. The discussion 
on Mr. P. S. Sheardown’s Paper: New York Electric Power 
Stations," will be concluded, and the following Paper read: 
„Note on a Peculiar Fault on a 200-volt Lighting Circuit in the 
City of Dublin," by A. E. Porte. 


FRIDAY, January 18th. 
Іхвтітгтіох oF ELECTRICAL ENGINEERS: MANCHESTER STUDENT'S SECTION. 
7:80 p.m. Meeting in the Municipal School of Technology. Paper 
to be read: “ Electric Heating," by A. E. Jephson. 
Tramways AND LIGRT RAILWAYS ASSOCIATION. 


8 p.m. Meeting at the Society of Arts. Paper to be read. Over- 
head Equipment,” by H. M. Sayers. 

Јомтов INSTITUTION OF ENGINEERS. 

8 p.m. Meeting at the Westminster Palace Hotel, when Prof. Vivian 
B. Lewes will deliver a lecture, illustrated by lantern slides, 
and experiments on: The Theory of the Incandescent Mantle.“ 

INSTITUTION OF CIVIL ENGINEERS : STUDENTS’ SECTION. 

8 p.m. Meeting at 25, Great George-street, Westminster. Mr. 
James Swinburne will deliver a lecture on: Theory of Elec- 
tricity and Magnetism.” Sir Guilford L. Molesworth, the Presi- 
dent, will occupy the Chair, and members of all classes are 
invited to attend. 


— 
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ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 


The work imposed on an electricity meter is perhaps the 
hardest that is put upon any electrical machine. It is erected, 
probably in a cellar and kept there for four or five years or 
longer without receiving any attention, except an examination 
of the reading once a quarter by the meter reader. It is 
further expected to be accurate on all speeds from zero to the 
speed corresponding to its full load, and, should it become 
inaccurate to an extent of 5 or 6 per cent., it is liable to be 
looked upon as a terrible offender (particularly by the con- 
sumer if the inaccuracy be against him). 

It is sometimes put forward that the accuracy of a clock or 
watch remains good for many years, and therefore why should 
not a meter be made to have the same accuracy? The work 
of a clock, however, is very different. It works at a uniform 
speed with a strorg power to drive it, whereas in a meter the 
power for driving is kept down as low as possible and is 
generally very small. 

Electrical meters, or more correctly, electrical integrating 
meters, may be divided into two classes. They are (1) Watt- 
hour meters, and (2) Ampere-hour meters. Those of the first 
class register, or should register, thetrue energy supplied through 


them.  Mathematically they find the value of | ‚Сүй, where 


C and V are the various values of the current and pressure 
between the times /, and fi; in the case of alternating-current 
meters C and V are the virtual amperes and volts respectively, 
and the expression under the integral must be multiplied by 
the “ power-factor " of the circuit. For the second class the 


, ti 
integral becomes | ; Cdt the pressure being assumed constant 


- “Ò 
at the “declared pressure.” If this declared pressure is not 
kept, then with an ampere-hour meter the number of Board of 
Trade units for which the consumer would be charged would 
be too high or too low, according as to whether the supply 
had been at lower or higher pressure than the “declared.” 

Ampere-hour meters possess the advantage of simplicity of 
connections, as they are inserted in one main only, whereas 
watt-hour meters either require both mains to be taken into 
the meter, or one only, and a tapping from the other to supply 
the current for the shunt winding. 

Ampere-hour meters are only suitable for one kind of 
current, but several watt-hour meters have been put on the 
market which are equally suitable for alternating and con- 
tinuous-current circuits without any mechanical alteration, and 
in some cases without special calibration. This—although not 
an ımportant feature to suppliers of current who generate only 
one kind, and do not propose to change their supply in future 
to another kind—is a distinct advantage in more ways than 
one to those who supply both alternating and continuous 
current, or to those who intend to change the supply from 
alternating to continuous or vice versa, Meters form a large 
item in capital outlay, and the wholesale “scrapping ” of a 
certain make owing to its unsuitability for working on the new 
supply would mean a great expense. 

Another point, although by no means so important, is the 
number of meters in stock, which would be consequently 
increased. Many sizes of meters have to be stocked, and it is 
very desirable to keep down the stock—which is idle capital 
—as much as possible. In order to avoid delay in supplying 
meters from the test room for erection, it is always necessary 
to have a stock in all sizes tested. There must of necessity 
also be several which are untested ; and after the undertaking 
has been running some time, a further stock, composed of 
defective meters brought in from time to time from circuit, 
which cannot always be repaired at a moment’s notice, will 
also swell the stock. In a large electric lighting company 
with some thousands of meters, there must necessarily be a 
number constantly being returned from the above cause, as 
also on account of consumers increasing their lamp connection. 
It is worth while to overhaul or at any rate to inspect carefully 


* From a forthcoming book to be published by The Electrician” 
Printing and Publishing Co. All rights are reserved. 


all meters that have been returned to the testing department 
after having been out on circuit for some time. | 

Meters may also be classified according to the principle 
upon which they work, thus: Clock meters, electrolytic meters, 
motor meters. Clock meters form the smallest class, there 
being practically only two examples in commercial use at the 
present day. They either depend on the difference of the 
rates of two separate clocks (such difference being caused by 
the energy passed through them), as in the Aron meter, or on 
the rate of oscillation of the escapement wheel (caused by the 
current) as in the Mordey-Fricker meter. | 

Electrolytic meters, as their name implies, depend for their 
action on electrolysis. Water is decomposed into its gases, or 
copper is transferred from one copper plate to another, both 
being in a solution of copper; or mercury is precipitated out 
of a solution of a mercurous salt. This class is confined to 
continuous-current circuits up to the present, although attempts 
have been made to produce electrolytic meters for alternating 
working, but without success. 

Motor meters form by far the largest class. In these a 
small but definite fraction of the total energy which they are 
to measure is uscd to work a motor to which is attached a 
train of wheels for recording the number of revolutions of the 
motor. The speed being made proportional to the energy 
passed, the indices on the train may be made to indicate 


directly the kilowatt-hours taken by the consumer. 


Probably the most advantageous classification for ed a . 


pose of description, however, is to divide meters up acco ing 
to the work for which they are suitable, thus :— 


(1) Meters suitable for alternating-current supply, 
(2) Meters suitable for continuous-current supply, 
(3) Meters equally suitable for both alternating and con- 


tinuous-current supply, | 
and in this way it is proposed to describe them. 


ALTERNATING-CURRENT METERS. 
Meters suitable for use on alternating-current circuits only 


mostly depend for their working on motion being produced 
by alternating magnetic fields acting on a disc or cylinder of 
metal. 
(1) A registering train, (2) the moving portion, or rotor, 
(3) a driving combination, composed of an iron core with 
series and shunt coils, (4) a Foucault brake. 


They comprise the following four principal parts: 


The registering train gears with a worm or pinion on the 


main spindle, and thus records the number of turns made by 
the moving part; a definite ratio is fixed between the first 
dial and the main spindle, so that the readings of the dials 


may be made equivalent to the number of Board of Trade 
units transmitted. The moving portion consists of a flat disc 
or bell of copper or aluminium, forming the armature, sup- 
ported by a vertical spindle through its centre which rests 
upon a jewelled footstep bearing, and is held in position by a 
small bearing at its upper end. In this type of meter the 
mechanical friction may be kept low owing to the lightness of 
the moving portion, and to the absence of the necessity for 
commutation. This, coupled with the ease by which the 
acceleration can be prevented above the desired amount by 
means of the eddy-current brake, avoids the necessity of any 
mechanical contact: with the moving part, with the exception 


of its top and bottom bearings and the point where the motion 


is transmitted to the registering train. The action of all meters 
of this class is the same, the differences between the various 
types being those of design, construction and workmanship. 

he motor is in reality a two-phase asynchronous motor, 
capable of being worked on a single-phase two-wire circuit, a 
torque being produced by a magnetic field which varies in 
intensity, and alters in position continually, acting on the 
fields set up by eddy curents which are generated in the 
armature by the impressed field. 

The shifting, or rotating, field is really the resultant of two 
fields, one of which is due to the main coil or coils through 
which the current consumed by the lamps or other apparatus 
passes and the other to the shunt current. The main coils are 
of low resistance and few turns, and are as non-inductive as 
it is possible to make them, consequently the current is practi- 
cally in phase with the pressure if the load be incandescent 
lamps or other non-inductive load. The shunt circuit is wade 
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ав inductive as possible, so that the current through it lags 
nearly 90deg. behind the impressed voltage, and sonuentiantly 
by almost the same amount behind the main current. 

In order that an induction watt-hour meter may be a true 
energy meter on loads of varying power factor, and especially 
on very inductive loads, it is necessary for the fluxes due to 
the main and pressure coils to be in exact quadrature. As the 
main current is bound to have a slight lag, passing as it does 
through a coil and, as also the shunt current cannot be 


Fia. 1. 


made to lag 90deg. behind the impressed volts (for the 
shunt coil must have some resistance) the meter, although 
capable of being made toregisternon-inductive loads accurately, 
would register too little if used on circuits of power factor less 
than unity, if made without any compensating device. Its 
armature would cease to move at all on a load, the power 
factor of which was equal to the cosine of the angle of lag 
between the main and shunt currents, and it would rotate 
backwards, giving a negative value for the consumption on 


(4 Fio. 2. 


highly-inductive circuits in which the power-factor was less 
than the above value. It is not, howover, essential that the 
currents in the shunt and main coils be displaced in phase by 
90deg. so long as the magnetic fluxes are so displaced. Certain 
devices are, therefore, introduced in order to obtain this end, 
so that the final result is that a resultant flux is produced 
which is in quadrature with the one not acted upon by the 
compensating device. Under such conditions the torque 
exerted upon the disc is proportional to the cosine of the angle 


Fic. 8. 


of the lag of the main current, and is also proportional to the 
product of shunt and series fluxes, which, in their turn, are 
proportional to the currents causing them ; consequently, the 
torque varies directly as the true power transmitted, or as 
C x V x cos &, C and V being the virtual current and voltage. 
In order that the shunt current may be proportional Eo tlie 
impressed voltage, it is necessary that the iron be not too 
highly magnetised. | 
he two fluxes at 90deg. displacement may be imagined to 
combine into one resultant flux which acts on the disc or 
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armature, and the way in which this flux alters in position 
may be followed by analysing the conditions which exist at 
different times during one 
M and S represent the two fluxes (Fig. 1), due to the main 
and shunt currents respectively, and if diagrams be drawn of 
the stationary portion of the motor indicating the polarity of 
the iron circuit at certain instants, it is easy to see how the 
resultant flux shifts, and how, together with the fluxes due to 
the eddy currents generated by it in the disc, the necessary 
torque is obtained. 


period. Thus, if the two curves 


Fia. 4. 


The two curves are represented at a phase displacement of 


90deg., corresponding to the condition of non-inductive load. 
The flux above « is considered positive, and below « negative. 
Starting at a time, a, when the series flux is zero, the shunt 
flux is at a negative maximum, and the iron circuit (Fig. 2) is 
magnetised as a ring, the left-hand pole being a north and the 
right-hand one a south; the lower vertical limb is not mag- 
netised at this moment, so that the flux passes across the 
vertical air-gap, as indicated by the dotted lines, and there is 


only a slight leakage across the horizontal air-gap. At the 
time ò (Fig. 3) the shunt flux is still negative, but the main 
flux is rismg in a positive sense, thus the polarities of the 
upper poles are still the same, but the vertical limb now has a 
flux in it, the upper end being a north pole ; therefore at this 
instant there is a flux in the horizontal air-gap between the 
right-hand pole and the pole of the vertical limb as well as 
across the vertical air-gap. By the time c is reached (Fig. 4) 
the shunt flux has decreased to zero, and the main flux is 
spread across the horizontal air-gap, the two upper poles being 


south and the lower one north, and there is only a slight 
leakage across the vertical air-gap. At time d (Fig. 5) the 
shunt flux has risen, so that the left-hand pole is south and the 
right hand one north, the flux in the vertical limb still remain- 
ing, although diminished in strength, so that the flux in the 
horizontal air-gap has now shifted to the left and is between 
the left hand and lower poles and also between the two top 
poles. Coming to e (Fig. 6), which is the time of one alter- 
nation or half a period, the main flux has become zero, the 
shunt flux being a positive maximum ; consequently the flux 
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passes through the vertical air-gap as at time a, but in the | the effect of the delicate details in which they were to be set. 
opposite direction, the left-hand pole now being south and the | Each fitting had been carefully designed, first, to fulfil its | 


right north. 

For the other half period the same changes take place, the 
only difference being that the polarities are the reverse at the 
corresponding intervals of time, the flux still passing from 
right to left. These same changes take place during each 
period, so that the effect is that the flux in the horizontal air- 
gap gradually changes from zero to maximum, starting on the 
right and finishing at zero on the left, alternation by alter- 


nation. (To be continued.) 


ELECTRIC LIGHTING AT THE NEW LYCEUM. 


In the rebuilt Lyceum Theatre, which was opened last 


Saturday, there is an electrical installation of about 2,000 
lights. The stage, as well as the auditorium, is lighted elec- 
trically, the work having been carried out to the design and 


specification of Mr. Thomas J. Digby, the consulting electrical 
engineer. There are two sources of supply. The Metropolitan 
Electric Supply Co.'s mains supply at 200 volts, and the Char- 


ing Cross and Strand Electricity Supply Corpn. are at the same 
pressure, but on the three-wire system. The circuits are 
divided between the two sources of supply, and there are 
change-over switches on each service, 100 amperes (taken from 
the Charing Cross Company) are required for the cinemato- 
graph lantern, which, it may be mentioned, is contained in a 
room of special fire-proof construction. | 

We illustrate some of the fine fittings, all of which have 
been supplied by the General Electric Co., who designed and 
manufactured them (at their Birmingham works) to the approval 
of the architect, Mr. Bertie Crewe. In designing these the 
company were confronted by the difficult problem of lighting 
the theatre efficiently with decorative fittings that would natur- 
ally harmonise with the general decorations, without spoiling 


necessary function of lighting the space; second, for illumina- 
ting the decorations satisfactorily ; third, for completing this 
scheme of decoration, and for this purpose a free rendering of 
the Louis Quinze period was adopted by means of which the 
fixtures were kept light and graceful in contour, while 
adhering to the characteristic style of the period. 

The main ceiling of the auditorium is lighted by 20 nine- 
light electroliers, as Fig. 1; the circle fronts and round the 
stalls by brackets, as Fig. 4; the box fronts are lighted by 
means of cupids holding small arms similar to Fig. 4 ; the 
circle fronts by five-light clusters, as Fig. 2; the foyer by hand- 
some candelabras, as shown in Fig. 3, supported on pillars ; 
and the grand staircase by two nine-light standards, Fig. 5. 

All the wiring work was carried out by the National Elec- 


с 


Еа. 5. 


йы дан М 


‚ „1 Co. in record time. This firm only put in am 
tric (шнш job on October 24th, the building being 
appe rhon nota. enough advanced to make a good start; but 
di Е completed and passed by the London County 
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THE AMSTERDAM-HAARLEM TRAMWAYS SYSTEM. 


About five years ago the first electric tramway in Holland 
was constructed in the city of Haarlem by a local Dutch 
company. This system included a belt line about the city of 
Haarlem, with two suburban branches, one running north to 
Bloemendal, a thriving residential suburb, and the other west 
about 5 miles to Zandvoort, an important seaside resort for 
the people both of Haarlem and of Amsterdam. 

Haarlem itself is a pleasant residential city of 65,000 
inhabitants, where many of the business men of Amsterdam 
live. The distance between the boundaries of the two cities 
is 10 miles. It appeared to a number of people that an 
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city lines being standard and the gauge called for by the new 
concession being 1 metre, it was necessary to lay a third rail 
for the greater part of this distance where the lines are com- 
mon to permit through running of cars over the corporation 
route, this work being carried out by the corporation at cost 
and a percentage. This was made more expensive by the fact 
that a large swing bridge had to be constructed to permit the 
through running of the cars, and this was done principally at 
the expense of the concessionaires. In addition to paying for 
this bridge and construction the concessionaires agreed to pay 
40 per cent. of the fares which the town would have charged 
within the city limits on the basis of its own rates, and also 
to repay the actual cost plus 10 per cent. expended by the 
corporation for repairs and maintenance of the tracks used by 
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Fic. 1.—Mar or Route. 


electric line connecting the two would be a paying enterprise, 
and several years ago a concession was granted for such a line. 
but the route was rather roundabout, and finally the Holland 
Steam Railway Co. secured control and prevented the con- 
struction of the line. In 1901, however, Messrs. Anderhagen 
& Neumeyer, of Amsterdam, took the preliminary steps 


‘towards securing a new concession over the direct Govern- 


ment high road connecting the two cities aud running parallel 
with the steam railway. The essential conditions of this 
concession for the construction of a double-track line on each 
side of the Government high road were :— 


1. That the concessionaire was required to sheet pile the sides of the 
road (which is bordered by a canal on one side and a ditch on the other), 
in order to secure the necessary width and stability, and to carry out the 
whole of the works with the least possible interference with the regular 
use of the road. 

2. That the period of the concession was for 50 years from December 
81, 1902, 

8. That all construction plans of every nature were required to be 
submitted for Government approval. 

4. That the period allowed for the construction was two years. 

5. That the speed allowed for the cars was to be regulated by the 
Secretary of State, and the speed actually permitted was 35km. per hour. 
The Secretary of State was also empowered to fix the maximum fares, 
but it was generally understood that the maximum fares allowed should 
be equal to those of the steam line. 

6. That at the expiration of the concession the Government will take 
over, without compensation, all the property of the company located on 
Government lands. There are a large number of minor provisions 
regarding protection of working men as to hours of labour, accident 
insurance, pensions, &., and others as to the protection of the various 
water boards, drainage boards, telegraph companies, railways, &c. 


In addition to this concession for the use of the government 
high road it was necessary to obtain an entrance into Amster- 
dam, and to do this satisfactorily the concessionaires obtained 
options on a private right of way for about two miles from the 


government road to the Amsterdam city limits, at a point near 


the terminus of one of the Amsterdam corporation tramway 
lines. In obtaining this private right of way the option was 
made to include a strip of land for the whole distance wide 
enough to permit of a row of building lots on each side of the 
road being laid out and sold. On this section the tramway 
is built in & purely private right of way in the centre of the 
road with a paved driveway on each side, and outside of this 
driveway the usual footpath and building lots are arranged. 
Running powers were then secured over the tramways of 
panes ot then in process of electrification, for a distance of 
about 1 mile from the city limits to the corner of the Spui 
and the Kalverstraat, the centre of the office and retail busi- 
ness districts of Amsterdam. The gauge of the Amsterdam 


' 


the concessionaires, and, further, to pay for power within the 
city and taken from the city's trolley wire at a rate of not 
less than 0:9d. per car mile. The period of this contract is 
the same as that of the concession on the Government road. 
It will be noted that the conditions are most stringent and 
that a net profit on the running in the city of Amsterdam can- 
not be expected ; but, on the other hand, the distance within 
the city is a very short one (1:4 mile in a total run of 12), and 
to secure the satisfactory terminal facilities these concessions 
were necessary. 


Fig. 2,—-Centre Роге EGrIPIENT oN PRIVATE Rieur oF Way. 


Messrs. Anderhagen & Neumeyer then secured an agree- 
ment with the Corporation of Haarlem permitting the con- 
struction of about 14 miles of lines within that city, to give 
the company a satisfactory. terminus at its eastern end. The 
Haarlem concession is also for a period of 50 years, and is 
without unusual features, except that the concessionaires are 
required to pay large amounts for the renewal of bridges and 
similar works in the city of Haarlem. When all the concession 
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arrangements above outlined were completed, local permits The Netherlands Tramways Co. decided that in order to 
obtained, &c., the matter was presented to an American | secure more satisfactory terminal facilities in Haarlem and 
syndicate headed by Mr. H. J. Pierce, of Buffalo, who, after ! to secure satisfactory throngh running arrangements between 
full investigation, decided to take the matter up and build and Amsterdam and Zandvoort, the seaside resort above mentioned, 


Fic. 3. 
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HicnH Roan. 
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operate the proposed line. The Electric Railway Co. of | the local Haarlem tramway company, which had been in opera- 
Amsterdam—a Dutch corporation—was organised to take | tion then for two years, and known as the First Netherlands 
over the concessions and build the line. All the shares of this | Electric Tramways, generally abbreviated to E.N.E.T., should 
company were subscribed and fully paid for in cash by the | be purchased outright This was carried out, and practically 
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Netherlands Tramways Co. of New Jersey, the American | all of the shares of the E.N.E.T. passed into the hands of the 
syndicate above mentioned. ‘The debentures of an amount Netherlands Tramways Co. of New Jersey, and for all prac- 
equal to the amount of shares—viz., 3,000,000 guilders— ' tical purposes of operation they are consolidated and to be 
were purchased outright by the well-known Amsterdam considered as a single system. Contracts were then entered 
banking firm of H. Oyens and Sons. into with Messrs. J. G. White & Co. (Ltd.), of London, for 
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the complete design and construction of all the works required, 
including the permanent way, overhead equipment, power 
station, car shed, shops, office buildings, bridges, &c., for the 
Amsterdam-Haarlem inter-urban line and the reconstruction 


included the double tracking of the line running to Zandvoort, 
increase of offices and car sheds and increase in capacity of 
power station. This contract was entered into January 1, 
1903, and the operation of the completed system was com- 
menced in October, 1904. It was the intention to commence 
operation in the spring of 1904, but the works were delayed 
owing to the failure of the Corporation of Amsterdam to com- 


plete bridges and the delay in getting the approval of the | 


municipality of Haarlem. 
From the terminus at Spui to“ B" on the map (Fig. 1) the 
lines are within the city of Amsterdam. Over the greater 


2500 
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| 
and additions required by the E.N.E.T. This reconstruction 
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was 1:60 metres below the Amsterdam datum, and the height 
of the finished road is 0:70 metres above, making a fill of 2:30 
metres. The total fill was 160,000 cubic metres, and the total 
amount of sand brought on the work to make this fill was . 
280,000 cubic metres. 
120,000 cubic metres more than shown on the embankment. 
This is due to the bad soil, the additional amount of sand 
sinking into the ground. The sand was brought in scows for 
a distance of 20km. from the work ; 
canal by means of elevators into trucks and hauled by engines 
on the work. 


There was, therefore, used on the work 


it was unloaded from the 


On this section two steel bridges and one wooden had to be 
built. The steel bridges have a span of 5 metres and a width 
of 12 metres. These bridges took 440 piles with 72 cubic 
metres of additional timber, 310 cubic metres of brickwork, 
20 cubic metres of granite and 20 tons of steel. There were 
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Ета. 5.—Cross Section SHowrxa Track CONSTRUCTION. 


portion of this route the line follows the existing tram line of 
the municipality, and on such portions the third rail was laid. 
All the work on this section was done by the city of Amster- 
dam and thc cost charged to the inter-urban line. The bridge 
at point * B," which is known as Kostverloren Vaart, was also 
constructed by the municipality and charged to the railway 
company. It was built and designed by the Haarlem Machine 
Co., and is what is generally known as the bascule type of 
swing bridge. It is operated electrically, but is not easily 
adaptable for an overhead construction ; therefore the cara run 
across it by momentum. There is no difficulty in this, not- 
withstanding the fact that there is a considerable ascending 
grade and a sharp curve on the Amsterdam approach. Current 


for working the tramcars on the Amsterdam side of the bridge 


and also for working the bridge is furnished by the Corporation ' 
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Fic. 6.—-Cross Ѕесттох or RAIL USED ON GOVERNMENT 
Нан Roap AND Private Конт ок Way. 


of Amsterdam, though there is a cable connection made under 
the canal so that the current furnished by the railway com- 
pany to the bridge on the west side can be switched on in case 
of failure of the Amsterdam current. | 

The bridge itself is 12 metres span, 12 metres wide, has 876 | 
piles to the foundations, 176 cubic metres of other timber, 
1,250 cubic metres of brickwork, 100 cubic metres of granite, 
and 220 tons of steel. From the point ** B," or the bridge in 
question, to “С,” the line runs over what i is known as the 
private right-of-way, the length of which is 2,444 metres.. The 
cross-section of the road over the greater portion of this part 
of the route is 22ft. (rom building line to building line, and in 
the centre a strip 8 metres wide is left for tramway tracks with 
centre pole construction (Fig. 2). The average surface of the | 


also used on the private right of way for the approaches 500 
piles and 100 cubic metres ‘of other timber. At the eve tae of 
Sloterdyk the line joins what is called the government 

road, between Amsterdam and Haarlem. On the north si 
of this road is a canal running the whole length, aan 
through the village of Halfweg. On the south side of the 
high road is aditch. The ground over this distance is what 
is 3 in Holland ав “ Polder land,” and is below the canal 
level. It is divided by ditches, generally running in a north- 
easterly and south-westerly direction. These ditches lead to 


various points, where windmills are placed to pump the water 
from the low level up into the canals. The land is of a boggy, 
peaty nature, and is used wholly for grazing purposes. 

On the north or canal side of the high road the distance 
The piles 


from centre to centre of the piling is 1:25 metres. 
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Fig. 7.—Pir Construction IN блв ВНЕ. 

are of heavy kolders or hellens (special piles), about 22cm. at 
the top and 18cm. diameter at the point. Their length is 
5 metres. A purlin 18cm. by 20cm. of squared pine is carried 
| along the total length of the piling, which is bolted with a 
16mm. bolt, with a ‘washer 6mm. thick and 70mm. diameter. 
These bolts are made with square heads countersunk into the 
wood. Behind the purlin a row of planks 6cm. thick, 2°50 metres 
long, or as much longer as is shown on the cross-sections (Fig. 3) 
are driven in; each ‘plank i is 28cm. by 30cm. wide, the jointing 
of them being of fishmouth construction, and each is fixed on 
the purlin with three spikes 15cm. long. The planks are driven 
in perfectly vertical, and the joints are of a good workmanlike 
fit. Atthe back of every other pile two anchor piles of circular 
section are driven in ; these are 3 metres long, 13cm. diameter 
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ground,at the head and 10cm. diameter at the point. Behind these 
anchor piles, which are 60cm. between centres, there is an anchor 
plate made of wood 80cm. long and 13cm. by 15cm. ‘These 
anchor plates are joined to the sheet piles by 25mm. round iron 
rods 3-80 metres long, provided with the necessary threads, nuts 
and washers. The end of the anchor is bent round the piles 
and fixed with a staple, and the thread for the iron anchor rods 
is of sufficient length to allow for the drawing up of the piling. 

On the south side of the government road the piles are of 
roughly-dressed fir-wood, 6 metres long, 22cm. diameter at 
the head and 18cm. diameter at the point; the distance 
between their centres is 1:10 metre and each is creosoted. 
The back of this piling is shuttered with boards, 5cm. thick, 
of creosoted pine, and the joints in the shuttering are covered 
with a strip of timber 2cm. by 10cm. Each plank is fixed on 
the pile with three spikes 13cm. long. This shuttering is 
made, at such a depth that the bottom is 10cm, below the 
summer level of water, and at the bottom is a purlin 8cm. by 
18cm., behind which is a row of fir planks, 6cm. thick, with 
fishmouth construction, extending to a depth of at least 
3 metres. The heads of the piles are covered with a creosoted 
pine plate, 5cm. by 28cm., securely fixed on. The purlin is 
fixed on each pile with a 16mm. bolt, with washer, 6mm. thick 
and 70mm. diameter. For anchoring every alternate pile two 
anchor piles of creosoted pine, 3:50 metres long and having a 
diameter of 13cm. at the head and 10cm. at the point, are 
driven in. Behind these piles are anchor plates, 13cm. by 
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15cm. 0:80 metre long, which are connected with the purlin 
by a 25mm. round iron rod, 4 metres long, and provided 
with thread, nuts and washers. 

Behind the sheet piling spoken of above, the filling has been 
carried out according to the cross-sections. Before commencing 
the sand filling, the turf was carefully taken up and stacked 
on the side, and the subsoil and other material was well cleared 
away. The filling has been done with pure sand in level layers 
and well rammed down. In this filling a space 15cm. deep 
and 2 metres wide was left under the bottom of the sleepers ; 
this space is filled in upto the bottom of the sleepers with pure 
coarse gravelly sand (Fig 5). At the south side, where the height 
of the slopes is more than 60cm. above the top of the sheet 
piling, these slopes are built up with sods in radiated layers ; 
the remaining slopes and the surface of the filling, as far as the 
sleepers, are covered with either sods or turf, 10cm. thick. 
Where turf is used, grass seed has been sown. The adjoin- 
ing roads and approaches are filled up over their full width, 
and the grades of the approaches are at least 1 in 40. The 
surface of such roads and approaches is metalled in a similar 
manner to that employed previously. 

The slopes in the canal side above the sheet piling are 
covered with basalt. For this purpose a layer of broken bricks 
12cm. thick is laid on the sand filling and on this the basalt is 
placed, 20cm. to 25cm. thick, with a slope of 1 in 1. The 
pitching is well joined together and the joints filled in with 
small pieces of basalt, the top part being covered with sods. 
The broken bricks are not of smaller size than half a brick 
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and not inferior in quality to hard brick. The basalt is as 
regular in shape as possible and at the top not smaller than 
22cm. in diameter. Creosoting has been done under high 
pressure, each cubie metre of timber containing 200 litres of 
creosote. All ironwork is well cleaned off and painted with 
two coats of red lead. All wood of the sheet piling on the 
south side is painted with three coats of carbolineum. 

The paving of the high road was practically relaid for the 
entire length, to the stipulated datum level of Amsterdam, 
and the amount of work involved may be seen from the 
following figures, which give the amount of material used :— 
20,500 uncreosoted and 23,000 creosoted piles; 2,700 cubic 
metres uncreosoted and 1,900 cubic metres creosoted timber ; 
160 tons of iron for tie-rods ; 5,000 tons of basalt for pro- 
tecting slopes; 75,200 cubic metres sand filling ; 31,600 sq. 
metres of brick paving; 9,600 cubic metres of dredging ; 
1,700 metres of fencing and 74 gateways and approaches to 
farms and houses on the south side. | 

When the work was at its height on the entire line, there 
were employed 2,360 labourers, two steam locomotives, one 
electric locomotive, 31 steam pile drivers, three steam spouters, 
one steam crane, 60 hand pile-drivers, one steam bucket 
rigger and 165 flat boats and scows. The permanent way 
along the government high road and also along the private 
right-of-way is practically a steam railway construction. The 
rails are of Vignole or “Т” section, weighing 701Ь. per yard, 
and are the standard of the American Society of Civil 
Engineers for that weight (Fig. 6). They rest directly on sleepers 
spaced 76cm. centre to centre, except at the joints, where 
they are 50cm. and the joints are staggered. The sleepers are 


creosoted Norway pine, 23cm. by 11:5cm., the upper edges 


being bevelled. Screw bolts fasten the rails to the sleepers, 
and double concealed bonds are placed at each joint. The 
length of route along the canal is 13,417 metres. 

At the village of Halfweg, which, as its name indicates, is 
situated approximately halfway between Amsterdam and 
Haarlem, the line crosses two canals. Over these bridges 
were built specially for the purposes of the tramway. One 
bridge has four spans, each 15 metres, and the other two 
spans of the same length. There were used in the construction 
of these bridges 295 piles of 15 metres average length, and 
295 cubic metres of other timber, 280 cubic metres of brick- 
work, 25 cubie metres of granite and 150 tons of steel. 
Through the village of Halfweg there are two sections of 
single line. These short sections are controlled by an auto- 
matic electric signalling device of the Siemens Schuckert Co. 
At what is called the “ Amsterdam Gate," marked “О” on 
the map, the line enters the city of Haarlem. The terminus 
in Haarlem at point E" coincides with the terminus of the 
Zandvoort line, belonging to the E.N.E.T. system, and the 
construction in Haarlem is all grooved girder rail. The rails 
weigh 8410. to the yard; they rest directly on the sleepers, 
spaced 74cm, centre to centre, except at the joint, where they 
are 56cm. Similar sleepers are used as for the Vignole track. 
In Haarlem it was necessary to reconstruct a swing bridge, to 
rebuild three other bridges entirely, and to construct a new 
bridge for the tram line only at the Amsterdam Gate, point 
“D.” A new car-shed was constructed alongside the existing 
power station of the E.N.E.T. The pit construction in car- 
shed tracks was made by cast-iron columns, which carry the 
rail directly (Figs. 7 & 8). These columns at the other end have 
flanged bases resting on the pile foundations. Their length is 
2:20 metres, and the depth of the pit in the clear is 1:40 metre. 
From centre to centre of the columns the distance is 2 metres. 
The rail bridges this distance without any additional support. 
This construction gives the minimum of obstruction in the 
pits, and is simplicity itself. 

(To be continued.) 


Long Electric Railway.—Heference is made in a recent 
number of the Street Railway Journal, of New York, to the com- 
letion of the electric railway between New Haven and Walling- 
ord, Conn., closing the last link in the line between New York 
and Boston. The distance from the Grand Central station in 
New York to the Park-street station, Boston, is 254 miles. The 
fare is $2.85, and the time required to make the trip is 20 hours. 
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ELECTRIC DRIVING OF TEXTILE MILLS.* 


BY W. B, WOODHOUSE. 


The reasons for the slow rate of adoption of the use of electrical 
machinery in textile factories in this country are not far to seek. 
‘Lhe first is the lack of accurate knowledge as to the results to be 
obtained from electrical driving ; the second, the absence, until 
recently, of a publie supply of electrical energy at a reasonable price. 
The object of this paper is to state, briefly, the advantages of 
electrical driving, and to show that & clear knowledge of the 
advantages will modify very considerably the prevalent ideas as to 
the relative cost of driving by individual steam plants, and by 
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motors, taking a supply from the mains of a power company or 
electricity works. That the advantages are truly existent may be 
realised from the extent of the adoption of electrical driving in 
other countries. On the Continent it is largely used in the woollen, 
cotton and silk industries; in the United States, at the census of 
1900, over 140,000 n.». of electrical machinery was in use in cotton 
mills alone, and a considerable proportion are supplied with current 
from public mains, 
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The preparation of animal or vegetable fibres involves a very large 
number of operations, and, owing to the delicate structure of the 
fibre, the amount of work done on it in each machine is smal] ; it 
18 therefore readily understood that the power required to drive 
the machines unloaded is a large percentage of the total required. 
Mechanical transmission of power from a main engine to the 


.* Paper read before the Leeds Local Section of the Institution of 
Electrical Engineers on December 15th. | 


various machines by means of ropes, belts, gearing and shafting 
involves a steady loss of power which is very little reduced by the 
stoppage of individual machines. These facts have led many 
power users to believe that the load on the main engine is quite 
steady, and in comparing the cost of electrical with mechanical 


driving, on the basis of horse-power-hours," they are apt to find 
an advantage in mechanical driving that does not exist. 
efficiency of mechanical transmission in textile mills varies with 
each mill, depending as it does on the original design, the nature of 


The 


any extensions which have been made, and the state in which the 
gearing is maintained. In & number of mills which the writer has 
tested, the average efficiency at full load is 50 per cent., the lowest 
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84 рег cent., and the highest 70 рег cent.; in all these cases the 


loss of power in the main engine being included; these losses, 


serious enough at full load, are practically constant, and so the effi- 
ciency rapidly decreases as the load becomes less. This steady loss 
in transinission has an important bearing on the variation of load 
on the main engine or source of power supply; in discussing this 
variation it will be convenient to speak of the ratio of the average 
power required to the maximum required during working hours, 
as the working load-factor—1.e., 
_Average power 
Maximum power 
When the source of supply is electrical, this is equal to 
Mn" Units consumed 
(Maximum demand in kw. x working hours.) 
Fig. 1 is an actual record showing how the load varies through 
the day in a flax mill of the British Linen Thread Co. The mill is 
electrically driven and the transmission loss small. The maximum 


= Working load-factor. 
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Fic. 4.—Recorv номхо TOE POWER Taxen BY Four SELF-ACTING 
Corron MULES WORKING TOGETHER. 


power demanded is 285kw. and the average 259kw., giving a work- 
ing load-factor of 91 per cent. Had the various machines been 
driven by mechanical transmission from one main engine a steady 
extra loss would have been incurred, on account of the friction of 
extra shafting and gearing ; assume this as only 20 per cent. of full 
load, then the maximum power would be raised to 342kw. and the 
load factor increased to 92°5 per cent. That is to say, the more 
inefficient the system of power transmission in a mill the steadier is 
the load on the main engine, and, though the useful power required 
varies in every mill, yet, with mechanical driving the variation is 
masked by the steady loss in transmission. Fig. 2 shows the 
variation of load, of the same mill, on Saturday morning ; the load 
factor here is only 82 per cent. Inalarge cotton mill the following 
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variations of load were noted“: Morning, maximum load 1,685 E. p., 
minimum load 1,640 н.р.; Afternoon, maximum load 1,685 H. P., 
minimum load 1,575 н.Р Mill owners usually reckon their costs 
in pounds per indicated horse-power per annum, and the figure is 
usually based on the maximum horse-power indicated ; it is not 
натур to compare such a figure with the cost of electrically 
driving the sam emill without knowing the electrical or brake- 
horse-power taken to drive each machine, or group of machines, and 
the working load-factor of the machines. 

In nearly every textile machine the starting effort is considerable 
—due to the inertia of the moving parts. In the “ mechanical " 
mill starting a machine is usually accompanied by a slipping of 
several belts and a general loss of speed. For each particular class 
of machines there are peculiarities of working which determine the 
working load-factor; such as frequent stops of short duration, in 
the case of looms ; a periodical stoppage of part of the machine, as 
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Fic. 5.— Car Spinning FRAME—NOonRMAL Loap SIN DLE S at 7,000 R.P.M. 


in spinning; intermittent running, with long stops, as in milling or 
printing machines. A particularly irregular load is met with in 
the case of self-acting mules. Fig. 3 shows the power taken by a 
mule as it goes through the various operations of drawing, twisting, 
backing off and winding on. The working load-factor is 46 per cent. 
on one machine. When a group of mules are driven from one 
motor a heavy flywheel on the motor tends to steady the demand 
for current; despite this, however, the fluctuation of load on the 
motor is more extreme than on the main engine of a mechanical mill. 

Fig. 4 is part of a record showing the power taken bya motor 
driving four self-acting cotton mules. The maximum horse-power 
required was 82 в.н.р., and the average 19 в.н.р., or a working load. 
factor of 59 per cent. The variation in the amount of power taken 
by machines having many bearings, with temperature, is brought 
out in Fig. 5, which shows the power required to drive a cap spin- 
ning frame. It will be seen that, as the bearings and the oil warm 
up, the power steadily decreases. This is, of course, true for all 
machines, and may be described as the Monday morning effect.“ 
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Time in Hours. 
Fic. 6.—Миллке SHED Loan. 


The advantage of being able to see just what power a machine is 
taking under different conditions of working is a great point in 
favour of electrical driving. The following figures were obtained 
from a worsted spinning frame when two different qualities of 
spindle oil were used :—Oil А, 4:4 B. H. p. average. Oil B, 4:19 B. H. p. 
average, or a difference of nearly 5 per cent. 

Where looms are driven in large groups the load is fairly constant, 
despite the frequent starting and stopping of individual looms, due 
to the Jarge amount of shafting involved and the small power taken 
by each loom. In an “electrical” mill, however, a recording watt- 
nieter will show the variations, and, more particularly, the tendency 
of the workers to start late and finish early. 

The milling or fulling of woollen eloths is & process in which the 
power required varies from piece to piece, depending on the amount 


* + Centralisation of Power.” by S. B. Paine. —British Association of 
Textile Managers, 1904. 


of milling required; the working load-factor is very low. Fig. 6 is 


an actual record of a day's work of milling and washing machines 
the working load-factor is only 63 per cent. 

Tests made on carding machines show a fairly steady load 
during the time of running (Fig. 7). Rag- grinding machines often 
show a considerable variation, depending on the material they are 
being fed with. Fig. 8 is the load curve of two balling boxes, which 
are, normally, being repeatedly started and stopped. 
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Fic. 7.—ScniBBLER, INTERMEDIATE AND CARDER, 
NonMAL RUNNING, 65 R. P. M. 


There is a lack of information as to the power taken by textile 
machines; the particulars of some tests are given below :— 
Spinning. 
* Test made of a motor driving 38 ring spinning frames of 10,032 
spindles, running at 9,000 revs. per min., spinning No. 35 cotton yarn 


Number of frames running...... 880 28:0 180 80 
Power in kilowatts ............ 1400 107°0 760 44-0 
Spindles per kilowatt ...... ‚... 812 83:8 825 782 


Or an average of 62 spindles per electrical horse- power. 


Tests made on worsted spinning frame of 200 spindles, running at 
5,800 revs. per min. :— 

Ist test average brake-horse-power 

2nd ,, " " 

The difference as explained above being due to the quality of oil used. 
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Electrical Horse Power. 


Time in Hours. 
Fic. 8.— SIN GI.E AND DouzLE HEAD Влилхо Boxes. 


Self. acting Mules Cotton. 
+ Test made on motor driving line shaft and four mules :— 


Spindles. 
Mules running. Number. Revs. per min. Мах. н.р. Average н... 
AI 2,712 — 32 19 
No. 1 only 672 7.600 20 13 
No. 2 „ 672 7,600 18 9 
No.3 .... 684 7,800 15 9 
No. 4, 684 7,800 15 9 


The result of tests made to determine the power taken by spindles 
at various speeds is shown in Fig. 9. It will be seen that the 
spindle friction and windage varies directly as the speed. 


„An Electrically-driven Cotton Mill," J. О” de Wolf.—New England 
Cotton Manufacturera' Association, 1902. Ve 

The Application of Three-phase Motor to Electrical Driving," A. C. 
Eborall.—Society of Arts, 1903. 
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Roving Boes. Worsted. 
Dimensions of bobbins ...... er ere a D 


Gin. by 3in 
No. of spindles „з. за аш у кз жен ECOUTER 12 
Revolutions per minute...... SA ERR "T 1,000 
Brake-horse-power........... edie ad ds uem 0:4 
9 Weaving. 


The amount of power taken by looms varies with the class of 
work and dimensions of the looms. 


Power taken. Authority. 
Silk looms—Small loom ....... Vea Lua 0:25 в.н.р. A. С. Eborall. 
- Jacquard ............ m 0:5 , NT 
Cotton looms — Draper loom, 160 picks per min. 0:25 „F De Wolf. 
Woollen looms — Various .................. 0'3 to 0'5 B.H.P. .. 


Carding Machines. 
Woollen, carding Botany..48in. wide swift. Power at starting, 7 E. M. p. 
Running average, 3'2 „ 
з Running at 96 revs. per min. 
Average power, 5 E.H.P. 


Scouring Machine, or Leviathan. 
The dimensions of these machines vary considerably, and figures 
of horse power taken are not of much value. The following figures 
of relative power taken are from a test of one machine :— 


5 T . . 60in. 


Maximum running horse- power. 100 per cent. 
When changing liquoeõꝭõãõr eere 38 
Working load-factor.......... ——— n 86 


The changing and heating of liquor reduces this to about 70 per 
cent. 
Milling Woollen Cloths. 
Test on motor driving milling machine, washing machine and 
mangle : — 
Maximum electrical horse-power .............. 11 
Working load.factor................. 1 .. 63 per cent. 


The amount of power taken in milling varies from day to day, 


depending on the nature and amount of milling required by the 
various cloths. 


Brake Horse Power. 


2000 


8000 
Revs. per min. of Spindle, 


Fic. 9.—Power Regurrep то Drive Rina-Twistina FRAME AT 
Various SPEEDS. 


The advantages attendant on electrical driving are but partly 
gained if electrical transmission is adopted in the mill and the main 
engine or engines retained. The addition of a dynamo to the 
steam plant, and the replacement of mechanical transmission by 
electrical in no way lessens the responsibility attached to the use of 
steam plant, nor does it relieve the manufacturer from keeping his 
eye on the coal market as well as on the textile. Now that a public 
supply of electrical energy is available throughout the manu- 
facturing districts of Yorkshire and Lancashire, at reasonable rates, 
manufacturers should not be slow to take advantage of it when 
once they realise the consequent benefits. Many of the advantages 
of a public supply are difficult to give an exact cash value to, but 
they are, nevertheless, very real. Briefly enumerated they are: — 

1. A saving in space, buildings and capital expenditure. The 
manufacturer can einploy his capital to greater advantage on pro- 
ductive machinery, and he is not compelled to decide beforehand 
what his requirements will be for 10 years ahead. 

2. A reduction in fire risk, insurance, rent, rates and taxes, 
wages, repairs and maintenance. 

8. An absolute freedom from worry as to spare plant in case of a 
breakdown, or as to extensions or alterations; if an extra 100 B. p. 
is required temporarily it can be drawn from the mains; if slack 
times come, the manufacturer can shut down any part of the 
mill without affecting the remainder; or overtime can be worked 
о апу one section at, usually, a less cost than for ordinary working 

ours. 
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4. An accurate knowledge of the power taken in each depart- 
ment, and, by means of indicating or recording instruments, a check 
on the efficiency. 

The effect of electrical driving on the general arrangement of a 
mill is to allow the various machines to be arranged in the natural 
order of the processes without reference to the position or direction 
of shafting. In a steam-driven mill the arrangement is decided by 
the main driving and, in a new mill, it is not difficult to lay out a 
good arrangement ; extensions and alterations are, however, nearly 
always made at the expense of efficiency. The subdivision of the 
driving &ccompanying the use of motors may be carried to its full 
extent, and a motor provided for each machine, doing away thereby 
with all line shafting. It has found its most successful application 
in the driving of silk looms, the valuable material worked on making 
the risk of damage from oil or dirt thrown from a shaft or belt a 
serious one. The motors, rated at 4 H. p., either drive the looms by 
gearing or by a single belt, and to enable the tension of the belt to be 
adjusted the motor is swung on an arm and supported by springs; the 
weight of the motor tends to keep the belt tight, and the tension may 
be adjusted at will (Figs. 10 and 11). Such extreme subdivision is, 
however, rarely advisable, on account of first cost, and group driving 
must be nearly always adopted. In arranging such driving a con- 
siderable saving on the cost of equipment can be effected by increas- 
ing the speed of the line shafts, and thereby reducing the size of 
shafts, pulleys, and hangers—a standard diameter of shaft may 
often be adopted throughout. 

Certain machines have their driving shafts running at a sufficiently 
high speed to be directly coupled to a motor, doubtless, as electrical 
driving spreads, textile machine makers will modify their designs 
so that this will be possible in a larger number of cases. Fig. 12 
shows an excellent arrangement of & motor driving two spinnin 
frames. through friction clutches. One belt between the motor an 
machine, more particularly a machine that is repeatedly started and 
stopped, saves undue stress on the motor. Group driving of from 
two to four machines without line shafting may be accomplished by 
fitting the motor with two pulleys. Fig. 18 shows this arrangement, 
four machine belts being driven from two pulleys, one at each end 
of the motor, the motor being fixed to the ceiling. Where a greater 
number of small machines makes a line shaft a necessity the 
motor may often be coupled direct to the shaft, being bolted 
to the wall or ceiling. A reduction of shafting may also be 
effected by driving the machines on two floors from the one 


Fic. 10.— FLEXIBLY SUSPENDED Moror Drivine sy BELT. 


shaft, holes being made in the intervening floor for the belts 
of the upper machines. Vertical shafts, when necessary, can 
also be driven by direct-coupled motors—the centrifugal hydro- 
extractor is an excellent example of the adaptability to this need. 
A word of warning may be given as to the installation of motors too 
large for their work, on account of the lessened efficiency and 
increased cost. Unless the variation of load is extreme the con- 
tinuous rating of the motor should correspond with the average load, 
the small loom induction motors above referred to are designed with 
a considerable slip, and a consequent wide range of efficiency. 

In the majority of textile operations constant speed is of vital 
importance ; the output of a mill depends on the maximum speed at 
which the thread can be safely run, and any variation below this 
results in a decreased output. That regularity of speed at the 
machines in a mechanical” mill is never obtained may be realised 


i when one considers thet there are often four or five belts between 


the engine and a machine, the bright surface of the pulleys indi- 
cating only too clearly that slipping is never absent. А quotation 
from a Paper by Mr. 5. B. Paine, whose experience in electrical 
driving is unique, bears this out. Referring to & large cotton mill 
in South Carolina, where the motors were coupled direct to the 
spinning frames, he says: The increase in quality and production 
has been very marked over mechanically-driven frames. I find 
that there is a very large loss in speed on the frames, due to the 
slipping of the various belts. In one case the speed on the front 
rolls in one room varied from 103 to 120 revs. per min. A direct 
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corinected motor showed a range in speed on the front rolls, during 
a week's run, of from 120 to 122.” The provision of any speed 
regulation on motors driving the large majority of textile machines 
is unnecessary, for the reason that, although different qualities of 
fibre and different counts of thread require different speeds, yet the 
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With & continuous-current equipment more attention is required, 
and the motor must be completely enclosed. The great objection 
is, however, the variation of speed at different loads and tempera- 
tures. In a case brought before the writer's notice, where shunt 
motors were used, the complaint was made that on Monday mornings 
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Fic. 1ll.—FrrxibLY SUSPENDED Morors DRIVING py GEARING. 


manufacturer finds it most economical to keep each machine on a 
particular class of work. This necessity of constant speed points 
clearly to the use of polyphase motors in preference to direct-current 
machines. The advantages of squirrel-cage motors are many ; the 
constancy of speed, the simplicity due to the absence of commutators 
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Fie, 12.— Morons, tacu Driving Two BpisNiNG Frames, 
Тнвосан Fricriox CLUTCHES. 


and sliding contacts, their low cost and the lessened fire risk due . 


to the absence of exposed live metal, are all points in their favour. 
Their advantages have been recognised by the Fire Offices com- 
mittee, and doubtless further concessions will be made as time goes on. 


HH od WT 2 


the machinery ran slow, with & consequent reduction of the output 
of the mill, and the same fault was noticed in a less degree on 
other mornings ; this was, of course, due to the field windings being 
cold. and, to some extent, to the extra stiffness of the machinery. 
The polyphase induction motor under similar conditions would vary 
in speed by an inappreciable amount. 
The only important class of variable-speed machines is found in 
| textile printing. A detailed consideration of the various equipment 
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Fic. 13.— ARRANGEMENT оғ Morons EACH FITTED WITH Two PULLEYS. 


which may be adopted are bevond the range of this Paper. Multi- 
voltage continuous-current sy stems, with shunt motors, have much 
to recommend them in the case of isolated plants, but excellent 
results have been obtained by the use of a single supply voltage, 
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and motors with double-wound armatures and two commutators. 
In the latter case a high efficiency is obtained over a wide range of 
speed. Mention may be made of an equipment adopted in а large 
релше Tori in America, where each printing-machine motor was 

iven from a separate shunt generator, the generators being coupled 
together and driven at constant speed by a large induction motor. 
The printing-machine speed was altered by regulating the field of 
its generator. Such an equipment is, however, too costly for 
ordinary 5 The writer's opinion is that almost any known 
system of speed regulation will meet the case, the determining 
factors being simplicity and first cost, and the wound rotor induction 
motor or the continuous-current series motor are from this point of 
view as good as any others. 

The steam-driven centrifugal machine is exceedingly wasteful 
and meesy, the belt or rope-driven machine involves a considerable 
amount of gear in the neighbourhood of the basket, and is very 
severe on the belts; the direct-coupled electrically-driven machine 
is compact, simple, and reliable, and can be placed anywhere. 
Either series continuous-current or induction motors may be used 
for this work ; the induction motor has an important advantage in 
that it can never run away.“ In practice the motor is completely 
enclosed, and flexibly supported beneath the basket. The time 
taken to accelerate depends on the maximum torque of the motor 
at various speeds, Hence, if a squirrel-cage motor is adopted, it 
should be built with a high resistance rotor, so that the current may 
be kept down during acceleration. The time taken to accelerate is 
then practically constant, and the machine needs no attention be- 
yond switching on the motor, which runs up to speed and stays 
there until switched off. The following table gives the power 
required for two standard makes of machine :— 


Power required to drive Centrifugals. 


Pott, Cassel’s & Williamson Type. Broadbent & Sons’ Type. 


" Revs. | Time | Start- Run- Start- Run. | Time 
Dia ofl Units М А ; А Мәх. 
; per to accel- ing ning | ing ning toaooel- 
bask ini pr min. | erate. | watts. | watts. | watts. watts. | erate. INS 
24" | 0-75 |1,500 075 2,530 690 | : | im Ж 
30” | 1:02|1,200 | 1:0 3, 100 | 1,260 5,400 2,700 , 1:5’ |1,100 
86” | 1:28 |1,000 | 15 83,200 1,370 | 5,800,2,900 | 1:5' 1,000 
42" | .. sis es у ee 6,400 3,200 | 15 950 
48” | 819 750 27 5,950 | 2,070 7,200 5,000 | 15 900 
54” | .. a Sa s - 8,400, 4,200 | 15 800 
60" | .. T - 10,000:5,000 | 15 700 
mi. | au |... . 17.600 8,800 15 600 


Brief reference may be made to the subject of electric lighting. 
The matching of colour can only be done satisfactorily by sun or 
arc light, and in some smoky Yorkshire valleys the sunlight cannot 
be depended on as a correct source of light. The use of enclosed 
arc lamps in mills gives excellent results for general illumination ; 
for local lighting the incandescent lamp has the great merit of 
safety. The greater purity of the air, due to the absence of gas, has 
an important effect on the health of the workers. 

Where steady temperatures are required, as in calenders, elec- 
trical heating has much to recommend it; steam joints have a 
way of giving trouble, and where higher temperatures are required 
gas is found somewhat unreliable. Where current is taken from 
the public mains the electrical heating of the mill is not out of the 
question ; if the warming up be done at night time & moderate 
consumption only is necessary by day. | 

In addition to the use of electrically-driven fans for ventilating 
and removing dust, they are finding extended application as a means 
of transporting wool from the washing machines to the carders by 
way of an air-shute connecting the rooms. 
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THE COMBINATION OF DUST DESTRUCTORS AND 
ELECTRICITY WORKS ECONOMICALLY CON- 


SIDERED.. 
BY W. P. ADANS. 


The following is an abstract of the first part of the discussion 
on the above Paper, which took place before the Institution of 
Electrical Engineers on Thursday, December 15th. The dis- 
cussion 1s to be continued next Thursday. Our abstract of 
the Paper was published in The Electrician for December 16th, 
p. 348, December 23rd, p. 387, and December 30th, р. 423 :— 


Thursday, December 15th. 
Mr. J. 8. HIGHFIELD said that when he first began to work with the 
refuse destructor at St. Helens (Lancs.) he had great hopes that the value 
of refuse as a steam-producing agency would be considerable, and he had 
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worked the plant with every idea of using it to the utmost, The net 
result, after tive or six years’ working (from figures supplied by the present 
engineer at St. Helens) was 86 units per ton of refuse, The electrical 
plant was direct current—combined lighting and traction load—and there 
was a great amount of motor driving, so that the load factor was excep- 
tionally high. At St. Helens the refuse destructor was given the best 
opportunity for doing the utmost it could. It started up at midnight on 
соста and was shut down over the week-end when the load began to 
get rather low. Therefore ,the value per unit generated? о be allowed for 
the destructor plant, should be very much less than the value allowed for 
the units generated by coal during the peak part of the load during the 
week end. It was not fair, as was very often done, to credit the 
destructor with the same price per unit for those units generated during 
the day, when, perhaps, only 2lb. or 8lb. of ооа! per unit at the 
most would be used, as during the peak load, when as much as perhaps 
10lb. of coal per unit might be used. It would be noticed in nearly all 
the diagrams in the Paper that the refuse started rather badly, and as 
the day went on the units per pound of refuse increased more and more. 

he reason was because of the varying quality of the refuse. In the 
morning great heaps of refuse of all sotts came in, and usually the last 
lot consisted of market refuse, such as cabbages and fish, which had a 


powerful cdour. The first business of the men was to get rid of all this 
rather unsavoury material which had not & very great heat value. He 
did not think t one should agree altogether with the figures upon 


which the author based his conclusions that the whole electricity required 
in London could be made from the refuse. In Montreal 95 million units 
per annum were used, and there were 250,000 people. This was the sort 
of figure that had to be looked for, and he did not think it could ever be 
got from refuse, Another drawback to the combination of electrieity 
works and dust destructor was that the amount of dust and smell from 
the destructor caused very great trouble in the engine room. A dust 
destructor was not a nice neighbour for any electricity works, 
and he had said a long time ago that the only way to make it 
at all tolerable was to build an enormous wall all round the destructor 
works so as to prevent dust and foul material of one sort and 
another leaking from the destructor into the electricity works. There 
was a little humour in the following sentence, but he did not know 
whether it was intentional or not. He was altogether in agreement with 
the author in this, however: It isa convenience to the electricity works 
when the whole load of the station is being carried by the destructor to be 
able to rely upon the supply of steam. 


Mr. C. NEWTON RUSSELL, referring to the author’s remarks that 
dampers were provided at Shoreditch between the destructor and boiler 
furnaces to cut off the power when not in use, said that these dampers 
were oertainly put in originally, but the heat proved so great that the cast- 
iron frames and the zin. sheet-iron plates were burned out in а very few 
weeks. The construction of the cells was such that the dampers could 
not be renewed, and, consequently, they had been working at Shore- 
ditch under very difficult and dangerous conditions ever since. In 
column 21 of Table B* the author gave the units per ton of refuse 
burnt, but in his (the speaker’s) opinion this was the wrong 
basis for a comparison. In another column of the table a few 
figures were given showing how шап pounds of steam were required 
to generate a unit of electricity. his was a better basis, because 
it had to be remembered that the value of refuse did not altogether 
depend upon its calorific value. Allowance had to be made for the defi- 
ciencies of the electrical plant. For instance, at Fulham it took 50lb. to 
601b. of steam to genorate a unit of electricity, whereas at Hackney — one 
of the most modern stations—it only required 271b. to 301b. of steam per 
unit. Variations for the other stations also occurred, and he would sug- 
gest to Mr. Adams that he should add another column showing the value 
of the refuse in pounds of steam instead of units generated per ton. He 
did not think sufficient consideration had been given to the value of the 
land upon which the destructors were built. The revenue-earning capacity 
of land containing a destructor in London as compared to the revenue- 
earning capacity of the electric lighting plant was only about one-tenth. 
In other words, given two pieces of land of the same area, and erect a 
generating station on one and a combined destructor plant on another — 
roughly speaking, £50,000 per annum would be the gross revenue for the 
former and £6,000 for the latter. In Shoreditch and Stepney the interest 
and redemption of capital per ton of refuse worked out at about 1s., and 
therefore it seemed to him a mistake to put up destructors in the middle of 
large towns. They ought to be placed outside towns, where land was 
cheap. On the question of accounts they had been very unfortunate at 
Shoreditch owing to the complicated disposal of the steam. АП the 
steam from the refuse boilers was mixed with the steam from the coal 
boilers, and there were four purposes for which the steam was used— 
viz., baths, pumping, boiling clothes and for окне free library. in 
one case there was no possibility of finding ont the exact amount of 
steam that was used, and a guess had to be made at it; but he did not 
know that much too small a sum was received to pay expenses. It might 
be of interest to the members to know that some time ago the Shoreditch 
Council gave him permission to try some experiments with a high degree 
of blast. These experiments proved without doubt that the point at 
which the refuse was turned out of the furnaces now was too early. 
There was still a large amount of carbon in the clinkers, and if only the 
air pressure was increased thé residue could be reduced considerably. 
He had put up a smelting furnace, and with a small amount of coke had 
been able to smelt the residue down by its own calorific value and to run 
it out much the same as slag was run out of an iron furnace. It was 
possible to run it into moulds, but it was so brittle that it was very little 


E Table IV. of the original Paper; Table B of The Electrician abstract 
(p. 387). IEEE d ; 
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good. Some experiments had been made by Carl Weber on the calorific 
value of refuse so smelted, but they had been discontinued. If, however, 
very large smelting furnaces were put up and the refuse smelted, it could 
be run down into vitrite, and the residue could be reduced to 15 or 17 
per cent. It looked like black glass, and some of it had been made 
into glass paper. He regarded Hackney as a model destructor under 
taking. 

Mr. L. L. ROBINSON said that Mr. Adams bad advocated a very large 
battery, and in this he agreed. For the benefit of the destructor the 
battery must be large, but as the electricity undertaking had to bear 
storage, maintenance and capital charges, complete usage of the destruc- 
tor heat should be obtained by adopting low prices for day load electri- 
city supply rather than by installing an enormous battery. With 
reference to the Hackney battery on December 19, 1902, as shown in one 
of the curves, he pointed out that they thought a great deal more of 
continuity of supply than of squeezing a few extra units per ton out of the 
refuse. He entirely concurred with Mr. Adams that the accounts of each 
undertaking should be dealt with as a separate department with its own 
capital, annual working costs and income carefully set out. As а matter 
of fact the tables prepared by Mr. Adams had little value as a comparison 
of the cost of working of the various destructors, because no uniform 
system had been adopted for keeping the accounts of combined stations. 
At Hackney a firm step had been taken towards a strict and uniform 
system of keeping accounts. One store was worked in connection with 
both undertakings, but most careful accounts were kept of all material 
issued to either department. Men’s time was carefully analysed on time 
sheets, and every motor and lighting circuit in the destructor was 
supplied with electrical energy through an independent meter. The 
units generated at the terminals of each dynamo, and all the coal 
used, was very carefully weighed. As a check upon coal value the 
coal required per unit generated by the destructor was carefully 
measured every Sunday and records kept. These tests showed an 
average of 3°6lb. of coal per unit with Aitken navigation rough 
small at 13s. 8d. per ton, having calorifio value of 13,300 D.Th.U. 
per Ib.; 4°3lb. of coal per unit with Broomhill rough at 10s. per ton, 
calorific value 11, 600 B. Th. U. per lb. Broomhill and Aitken Navigation 
coals mixed in equal proportions were used until a few months ago, but 
now Broomhill rough small alone was used. An гыт coal value of 
5lb. of coal per unit generated had been adopted for the purpose of 
adjusting accounts, but undoubtedly this figure was too generous to the 
destructor. The quantity of coal per unit generated was lower in the 
case of Hackney than in the case of any other works dealt with in the 
Paper. This was due (1) to the use of triple expansion engines of 300kw. 
to 1,500kw. units, (2) condensing, (3) superheating, (4) good mechanical 
stoking, (5) all auxiliaries except three feed pumps being electrically 
driven. In connection with the accounts, the payment made by the 
sanitary authority was important. He failed to see how any other system 
could be more equitable than that which provided for the payment to the 
destruotor department of the balance of expenditure after deducting the 
costs allowed by the clectricity department for its steam and the sundry 
receipts. Any prccess of account keeping which could possibly reduce 
the apparent costs of refuse destruction at the expense of the elec- 
tricity undertaking was to be deplored. The resulta would be an 
apparent increase of the electricity undertaking’s' costs and conse- 
quently a real increase in the price charged. This would tend to 
hinder the progress and prosperity of a really commercial under- 
taking. He felt sure that the Shoreditch undertaking must have 
suffered in this direction from its association with the destructor (he 
meant, of course, its accountancy association), but he knew that Mr. 
Newton Russell was doing his utmost to have his undertaking treated on 
the Hackney basis. With regard to the saving of labour, where mechanical 
stokers were employed the total number of men in the boiler house was 
so small that no labour was saved by combination with the destructor. 
At Hackney two men were employed on the heavy shift and one on each 
of the light shifts. It was absolutely necessary to employ these men so 
that the coal-fired boilers might be ready to assist the destructor at any 
moment. The peak of the electricity supply load could easily be met by 
the same number of men whether the destructor was at work or not. The 
destructor foreman’s services could not be utilised in the boiler house as 
it was found that his time was fully ocoupied supervising the work of the 
stokers in order to secure efficient working of 
thought that the author was too sanguine in regard toclinker disposal. As 
the output of clinker increased, and the destructors became further removed 
from building land owing to the extensions of the town’s boundaries, the 
clinker would become even more a drug on the market than it was to-day. 
In his opinion no destructor was complete without a plant to work up the 
clinker into a saleable article, but here the municipality was at a great dis- 
advantage owing to the legal difficulties which would be encountered in 
creating a wide market in which to sell. On the general question of 
credits to the destructor, he entirely dissented from the suggestion of the 
author that profit should be e by а local authority for permitting 
some of its ratepayers to pick over the refuse as it was turned out of the 
carts. The first essential in refuse destruction was that the refuse should 
be ig Sar of in a sanitary manner. At Hackney they went so far as to 
burn their tins and dispose of them at 5s. per ton with the full knowledge 
of the fact that they could dispose of unburnt tins at 16e. per ton, the 
reason being that they did not consider it right that any filthy articles 
which have once been in the ash bin should be allowed to be distributed 
broadcast throughout the borough. He agreed with Mr. Highfield that 
dust troubles were by no means a negligible quantity. No precautions 
seemed sufficient to keen the flue dust out of the hot wells and coolin 
towers. At Hackney endless trouble had been experienced with the feed 
pump valves and condenser tubes owing to this nuisance. 


The discussion was adjourned until Thursday, January 12. 
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PATENTS EXPIRING IN 1905. 


The following is a list of the patents of interest to electrical 
engineers which (unless specially extended by recommendation of 
the Judicial Committee of the Privy Council) will expire during the 
present year. The list includes only those patents of 1891 which 
have been kept in force up to date by payment of the renewal fees :— 


(1891) No. Name of patentee. Subject of patent. 
Jan. 1 40 |George Hookham  ... | Electricity meters. 
Jan. 12 584 | M. Hutin& M. Leblanc | Alternating-current motors. 
Jan. 13 647 | Edward Weston ...... | Electric measuring instruments. 
Jan. 13 649 | Rudolf Eickemeyer... | Improvements in electric eleva- 
tors aud lifts. 
Jan. 20 | 1,053 | A. Noble& E.W. Lloyd | Method for testing the electrical 
firing gear of ordnauce. 
Feb. 2 1,904 | Edward Tyer ......... Electric signalling on single linea 
of railway. 
Feb. 10 | 2,443 | G. Westinghouse and | Electro-pneumatic and electro- 
J. G. L. Schreuder hydraulic railway switch and 
signalling system. 
Mar. 17 | 4,757 | Thomas L. Willson .. | Electric reduction of aluminium, 
&c. 
Mar. 18 | 4,860 | Henry Howard ...... Electric heating and welding. 
Mar. 21 | 5,074 | C. A. Parsons Improvements in steam turbines. 
Mar. 23 | 5,167 F. E. Elmore & А. S. | Electrolytically-deposited tubes. 
Elmore 
Mar. 25 | 5,342 | Hugh L. Callendar... | Electrical pyrometera. 
Mar. 26 | 5,406 | Howard C. Jobson ... | Brackets for telegraph poles. 
Mar. 28 | 5,461 | Alfred Dickinson ... | Swivelling trolley pole. 
May 6| 7,827 | Illius A. Timmis...... Automatic railway signalling. 
May 15 | 8,227 | Henri O. Tudor ..... Accumulator electrodes. 
May 25 | 8,784 | S. Evershed & А. E. G. Electric transmission of signals 
Richards on board ships, &c. 
June 2 | 9,299 | William R. Sykes ... | Electric controlling device for 
block systems of railways. 
June 23 |10,697 | The Thomson-Hous- | Protection of electric machinery 
ton International | and apparatus from lightning 
Electric Co. effecte. | 
June 27 | 10,940 | C. A. Parsons Improvements in steam turbines. 
June 29 | 11,048 W. C. Johnson and | Improvements in the preparation 
S. E. Phillips and laying of mains on the 
Brooks’ system. 
July 16 | 12,117 | E. Hartmann and W. Hot-wire measuring instruments 
Braun | | 
July 24 | 12,605 |Н. Н. Lake Accumulator terminals. 
July 28 | 12,828 | The Thomson-Hous- | Electric motors. 
ton International 
Electric Co. 
July 30 | 12,960 | W. M. Mordey......... Transformers. 
Aug. 1 |13,124 | Henry Howard Electric heating and welding. 
Aug 1 |13,125 | Henry Howard ...... Carbon holders and screens suit. 
able for electric welding. 
Aug. 27 |14,509 | H. Ward Leonard ... | Speed and torque regulation of 
electric motors. 
Sept.19 |15,937 | Edward Weston ...... Measuring instruments. 
Sept. 29 | 16,572 W. B. Sayers ......... Arrangement for reducing the 
sparking of dynamos & motors 
Oct. 6 |16,958 Н. A. Mavor, W. A. | Metallic junction boxes. 
' Coulson, S. Mavor | 
and W. B. Ssyers [paratus. 
Oct. 6 |16,991 F.H. W. Higgins. Type - printing telegraphic ap- 
Oct. 15 17,425 Emile Andreoli ...... Apparatus for generating ozone. 
Oct. 24 18,280 W. Claude Johnson... Submarine cable grapnel. 
Nov. 2 | 18,902 Sigmund Bergmann.. Tubular conduits for electric 
! conductors. 
Nov. 14 ше August Breuer ...... Diaphragms for electrolytic de- 
| | compoeing apparatus. 
Nov. 16 19,854 | J. Dickson and К. С. | Dynamo brushes. 
| Shapcott 
Nov. 17 19,914 J. В. Barton Electric arc lamps. (boilers. 
Nov. 20 20,205 ' Druitt Halpin ........ Improvements in working steam 
Nov. 30 20,840 | John Nebel ............ Armature windings. 
Nov. 30 | 20,864 | T. C. Hodgkinson and | Electro-medical apparatus. 
H. T. Tompsitt [tric currents. 
Dec. 7 | 21,354 Hermann Aron Apparatus for measuring elec- 
Dec. 9 | 21,565 Wilhelm Deckert. | Microphones. 
Dec. 11 21, 702 A. V. Kerckhove...... Accumulators. | 
Dec. 21 | 22,304 | S, P. Thompson ...... The introducticn of inductan 
| in telegraphic’ and telephonic 
lines of communication, &c. 
Dec, 21 | 22,326 | H. L. Callendar ...... Wheatstone bridge arrangement 
for pyrometers. 
Dec. 25 | 22,482 | Edward Weston ' Improvements in voltaic cells. 


“The Management of Electric Tramways.’—Messrs. E. & 
F. N. Spon inform us that the book with this title, reviewed 
in our columns last week, has been withdrawn from sale. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


N-rays.—G. Weiss and L. Bull have endeavoured to obtain 
a photographic record of N-rays by a novel method, but with- 
out success. They produced an image of a piece of cardboard 
in an ordinary camera, but did not focus it sharply in order to 
avoid the grain of the card. "They reversed the plate in the 
slide, so asto receive this image through the glass. "They then 
substituted for the usual back of the slide a backing consisting 
of a few sheets of black paper and a plate of lead with two 
holes bored through it. Nrays from a Nernst lamp were 
passed through these holes, in the expectation that on imping- 
ing upon the gelatine film they would reinforce the image at 
the two holes, and that this reinforcement of the brightness 
would also result in a reinforcement of the photographic image. 
This, however, wasnot the case. Exposures were made vary- 
ing from 20 seconds to five minutes, but the photographic 
image of the card was always uniform. 

[Wxrss and Burr, Comptes Rendus, December 12, 1901 ] 


Nickel-Steel Electric Pendulum.— Jean Mascart reports upon 
some pendulums made by Henri Lepaute for the Nice Obser- 
vatory. They are of Guillaume's invar steel, and provided 
with Lippmann’s electric driving gear. The extremely small 
coefficient of thermal expansion permits of a simple form of 
compensation, which in these pendulums takes the shape of a 
brass cylinder sliding on the steel rod. The magnets are во 
placed that the impulse is given at the centre of percussion. 
The suspension is of the flexible type. The pendulums have 
а rate of about two seconds per day. To construct such 
pendulums on a largo scale for railway stations would require 
the analysis of the materials and the elaborate calculation of all 
their constants, but the main difficulty lies in the calculation of 
the influence of the flexible support. The author is, however, 
of opinion that it would be quite feasible to construct a less 
elaborate pattern keeping correct time to within one second 
per day, which may be easily corrected by moving the counter 
without stopping the pendulum. 

(J. Mascanr, Comptes Rendus, December 12, 1904.) 


Radiation Pyrometry.—In a study of some special problems 
in the measurement of high temperatures, C. W. Waidner and 
G. K. Burgess have examined the methods of radiation pyro- 
metry, which is the line along which the most marked advances 
in temperature measurement have been made in recent years, 
and they have made a study of the sources of error, the neces- 
sary precautions, and the limits of attainable accuracy in the 
use of some of the best types of exisiting radiation pyrometers. 
The advantages of this system of pyrometry are obvious in 
the measurement of temperatures of inaccessible or moving 
objects, the estimation of temperatures far beyond the range 
of any pyrometer requiring contact with the heated substance, 
and the rapid examination of surfaces for uniformity of heating, 
a problem of great importance in metallurgical processes. The 
discovery which made radiation pyrometry practicable was the 
electrically-heated “black body” devised by Lummer and 
Kurlbaum, whose radiation depends upon the temperature 
only, and not upon the material of the walls enclosing the 
hollow space. The authors describe the various instruments 
which may be used for radiation pyrometry, including the 
Le Chatelier pattern, in which a standard gasolene lamp is 
used for comparison, the Wanner pyrometer, in which a mono- 
ehromatic red field is produced by a direc¢t-vision prism, the 
Holborn-Kurlbaum pyrometer, in which the tip of the filament 
of ‘a 4-volt incandescent lamp is set to the same brightness as 
the object whose temperature is sought, and the Féry 
thermo-electric telescope, in which radiation from the 
source whose temperature is sought is focussed by a 
fluorite lens on a minute iron-constantan couple in series 
with a potential galvanometer, whose deflections are propor- 
tional to the energy received by the couple, and hence to the 
fourth power of the absolute temperature, according to the 
Stefan-Boltzmann law, if the radiating source is a black body. 
An experimental study of the behaviour of the various radiation 


pyrometers shows that no one instrument can claim a decided 
superiority as to precision, certainty and ease of calibration, 
permanence of indications, and range. Allof them are capable 
of an accuracy of 1 per cent., although this accuracy is not 
attained with the same ease in all cases. With the Wanner 
pyrometer, for instance, a rheostat and milliammeter have to be 
inserted in the lamp circuit, and with the Holborn-Kurlbaum 
and Morse pyrometers, although this accuracy is readily. 
secured, the constancy of the lamp must be assured. Diffuse 
daylight, or light from other sources which is not reflected 
directly into an optical pyromoter, will not seriously affect its 
readings, a rise of only 5deg. being caused by changing from 
a dark room to bright daylight. The authors have reason to 
believe that the radiation laws which form the basis of optical 
pyrometry are still in agreement at the temperature of the 
arc. The black body temperature of the hottest part of the 
positive crater comes out as 3,690, 3,680 and 3,720 respectively 
when measured with the Holborn-Kurlbaum, Wanner and Le 
Chatelier pyrometers. | 
(WarpxER and Burcess, Physical Review, December, 1904.) 


French Academy Prizes.—Among this year's prizes awarded 
by the French Academy of Sciences, the award of greatest 
interest is undoubtedly that of the largest prize, the Prix Leconte 
of 50,000fr., to René Blondlot, the discoverer of the N-rays. 
In making the award, the adjudicators express themselves 
somewhat guardedly. After enumerating Blondlot's previous 
work concerning the instantaneous character of the Kerr effect, 
the construction of his electric resonator, and his determination 
of the speed of propagation of electric waves along wires 
immersed in various dielectrics—a determination which “ fur- 
nished one of the most accurate verifications known of one of 
the most important consequences of Maxwell's theory "—they 
go on to say :—“Latterly, M. Blondlot has studied some 
curious actions which he attributes toa new radiation to which 
he has given the name of N-rays. All the properties of these 
new rays are not yet well known, and circumstances have not 
permitted all the members of the Commission to acquire 
on these questions the conviction which can only be pro- 
duced by personal observation. Still, without prejudging 
the significance and bearing of these new discoveries, the Com- 
mission has thought it well not to defer any longer the reward 
which this savant has long merited. They wish at the same 
time to affirm their confidence in the experimenter, and to 
support him amongst difficulties which count among the 
greatest that physicists have ever encountered." Among 
other prizes awarded are the Prix Wilde of 4,000fr. to M. 
Paul Villard for his researches on cathode and Róntgen rays, 
the Prix Hébert of 1,000fr. to M. Georges Claude for his 
popular work on electricity and the Prix Kastner-Boursault of 
2,000fr. to Capt. Ferrié for his work on wireless telegraphy. 
In 1905 the following prizes will be awarded to physicists of 
any nationality :—Prix Hébert for the popularisation of elec- 
tricity, Prix Hughes of .2,500fr. and Prix la Caze of 10,000fr. 
for work contributing to the progress of physics. Claims must 
be sent in to the secretaries of the Academy by June 30th. 

[Comptes Rendus, Desember 19, 1904.) _ 


Evacuation of Vacuum Tubes by the Current.—In the course of 
a study of discharge phenomena in vacuum tubes, E. Riecke 
noticed that the pressure in the tubes seemed to fall of itself. 
This phenomenon is similar to the ‘‘ hardening " of Róntgen 
tubes. In one case the pressure fell from 0:252mm. to 0:083mm. 
A further inquiry showed that the fall in the pressure was 
altogether due to the passage of the current. Careful measure- 
ments made with a charge of nitrogen showed that a current of 
one electromagnetic unit absorbe 0°97 milligrammes of nitrogen 
per second between the pressures of 0-1mm. and 0:075mm., and 
0:398 milligrammes between the pressures of 0:044mm. and 
0:030mm. If every atom of nitrogen were attached to an 
electron, only 11 per cent. of the current would be conveyed 
by the nitrogen ions in the first case, and 27'6 per cent. in 
the second case. The author also describes the formation of 
Newton's rings on the cathode and rings on the wall of the 


tube which accompanies this conduction by nitrogen. 
[E. RrEckE, Annalen de Physik, No. 15, 1904.] 
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1904. 


In our retrospect a year ago we referred to the effect which 
the agitation for tariff reform in 1903 had had in industrial 
circles. In the preparation of their case for or against tariff 
reform, statesmen, politicians, statisticians, and also prominent 
men in the industrial world, had been at pains to seek 
out the causes which were impeding our country’s progress 
as a commercial nation. This critical examination, we pre- 
dicted, could not but result in benefit to the various industries, 
whether as a final result the present system of Free Trade 
were left unaltered or a new method of preferential or pro- 
tectional customs tariffs instituted. Our prediction has been 
falsified, however, owing to a phase in the controversy which 
it was impossible to foresee. A year and a half has passed 
since the suggestions for tariff reforra were sprung upon the 
British public by their political leaders, but no action has been 
taken in Parliament and no definite announcement of policy 
has been made. Although, as we have said, the wide and 
exhaustive discussion as to the state of our industries has 
thrown into relief their weak points, and should have led to 
immediate improvement, alterations in existing conditions have 
been deferred until it has been seen what action on, broad 
lines would be taken by the Ministers responsible for the 
government of the country. A feeling of unrest has been pro- 
moted in commercial circles and nothing has been done to 
allay it, with the result that our industries and commerge are 
suffering. 

Trade has been bad during the year, and the reason is s two- 
fold: In the first place, capital has been shy, capitalists 
refraining from investing their money in industrial undertakings 
on the eve of a possible | general alteration of the existing com- 
mercial conditions. Secondly, insufficient advance has been 
made in cheapening the cost of production. The volume of 
trade is large but prices are “cut.” In fact, while our own 
manufacturers have been waiting for the elirir vite promised by 
a beneficent Government, they have been neglecting the more 


| homely remedies for local ailments which they are able to 
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diagnose for themselves ; foreign competitors have been main- 
taining their industries in full health and vigour, on the other 
hand, and can offer their manufactures at prices which show 
but a small margin of profit over our own costs of production. 

Leaving this somewhat painful subject, we will turn to a 
more thankful one, and pass in review the progress that has 
been made in electrical engineering and science during the 
year that has gone by. The honours are divided between 
Electric Power Distribution and Electric Traction. The electric 
power companies which have started operations have met with 
an excellent reception. Works managers and colliery owners 
are being brought to realise the saving that can be effected by 
electric driving, and in addition to those works which take supply 
from the mains of the power companies, a large number have 
erected generating stations of their own, while the motor load on 
the electricity works in the provinces has increased enormously, 
The advantages of electricity supply“ in bulk" are being more 
widely recognised, both by smaller local authorities them- 
selves, and by the Local Government Board, which has in 
two cases refused sanction for a loan for building electricity 
works where the local authorities could obtain their electrical 
energy cheaper by buying it from a power company. In the 
equipment of generating stations steam turbines are largely 
displacing reciprocating engines in the case of large units, and 
with their introduction the great economies that are produced 
by the use of highly superheated steam are being more fully 
realised. Large gas engines, on the other hand, have not been 
adopted with the rapidity that was expected, and in addition 
to engineering reasons, the success, in January, of an action 
for injunction against a gas-driven works may be answerable 
for this to some extent. Another development in station 
design is the increasing use of remote control” switch gear, 
and English engineers are seriously considering the employ- 
ment of pressures of 30,000 to 40,000 volts for long-distance 
transmission as in America, In olectric lighting, the carbon 
filameng lamp still holds its own, although practically no 
improvements have been made in it for several years, The 
osmium lamp, in spite of its higher efficiency, has not yet 
become a serious competitor, but the Nernst lamp has 
acquired à greater popularity than last year, and this has been 
fairly earned, for the lamp is far more reliable than it was. 
Are lamp design has not been at a standstill, although the 
lamps of the Bremer or “flame” type have not come as much 
into vogue as was oxpected by some engineers, owing, it is 
said, to à comparative want of steadiness in burning. Mr. 
STEINMETZ, in the United States, is busy perfecting an arc 
lamp in which magnetite is employed in place of carbon, and 
several workers are engaged on improvements in the ordinary 
types of both open and enclosed lamps. The mercury-vapour 
lamp has also been receiving its share of attention. Some 
valuable photometric tests of street lighting have been made 
by Mr. J. W. BRADLEY, of Westminster, and Mr. S. L. 
PEARCE, of Manchester. 

Mention must be mado of an important alteration drafted 
by the Board of Trade and Home Office in the regulations for 
electricity supply, which will authorise pressures between 250 
and 650 volts on consumers' premises without the express 


consent of the Board of Trade if the consumer observes certain 


regulations for safety. High and “ extra high " pressures will 
also be permitted in factories and collieries with the approval 
of the Board of Trade and subject to regulations made by the 
Home Office. А further improvement in the conditions of 
electricity supply in this country was contemplated in the 
Electricity Supply Bill which passed the House of Lords but 
did not reach tho House of Commons in time to be dealt with 
last session, 
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The development in the applications of electricity in the 
colonies, and especially in South Africa, has been very 
marked. The number of electric lighting and traction under- 
takings either put into operation during the year, or in 
progress of construction, was large, and special mention may 
be made of Johannesburg, for which town a large gas-driven 
electricity works is being built, and Cape Town, a description 
of whose new works was published in our columns in the 
summer. In fact, all the more important South African towns 
have now embarked upon electrical undertakings. In Johan- 
nesburg also £10,000 has been voted for the construction of a 
new telephone exchange. In Australia a proposal is on foot 
to equip the South Australian railways and tramways elec. 
trically and large sums of money have been spent upon the 
extension of the Sydney and Melbourne electricity works, in 
addition to many smaller installations. 

The chief events in regard to Electric Traction have been tho 
opening of the electrically-equipped sections of the Lancashire 
and Yorkshire and North-Eastern Railways, and the completion 
of the Great Northern and City “tube” and the Harrow-Baker 
Street section of the Metropolitan Railway. The District Rail- 
way is also making progress with its enormous generating station 
at Lot's-road, Chelsea, and with the electrical equipment of its 
part of the Inner Circle and the various lines in connection 
with it. Considerable feeling antagonistic to the “third rail“ 
has developed owing to fatal accidents to trespassers on the 
first two lines mentioned. Two new methods of protecting the 
third rail are being tried in the United States, and a more 
extensive use of guard planks is now being made in this 
country. Single-phase traction has been making such pro- 
gress in the meantime, however, owing to improvements in 
the design of single-phase motors, that the solution of the 
problem is being sought in this direction; for the higher 
pressures at which alternating current may be led to the 
motor cars or locomotives admits the employment of an over- 
head system. Such a system is to be adopted on a short 
suburban section of the London, Brighton and South Const 
Railway, and short lengths of single-phase railway are in 
operation on the Continent and in the United States. 

Electric Tramways have extended considerably during the 
year, chiefly on the overhead system, which has become almost 
standardised. The chief tendencies to be noticed have been a 
reversion to the centre-running trolley and the abandonment of 
double-truck cars in many places, and the growing popularity 
of steel tyres, and of top covers on double-deck cars. Experi- 
ments with “regenerative " control, and “one-man” cars havo 
been continued, and may lead to a considerable adoption of 
these methods. London has now a large system of electric 
tramways on the north as well as to the west and south, but 
the South London lines (the electrical equipment of which has 
been considerably extended during the year), and the short 
line at Bournemouth, still remain the only examples of tho 
slotted conduit system in this country. Wolverhampton has 
retained its surface contact system, and is extending it, and 
surface contact systems have been sclected for the tramways at 
Torquay and Lincoln, which are to be built this year. A 
Paper read by Mr. C. E. C. SHAWFIELD before the Incorpo- 
rated Municipal Electrical Association last summer gave a 
useful account of the cost of equipping and working the Wol- 
verhampton tramways, and the various difficulties that had to 
be overcome. Electrical automobiles have not made any 
marked progress during the year, and the Edison battery has 
not fulfilled popular expectations. 

The same must be said of Wireless Telegraphy.  Sufficient 
progress has been made to show that it is a valuable auxiliary 
to our present systems of transmitting intelligence, but it has 


472 


THE ELECTRICIAN, JANUARY 6, 1905. 


accomplished nothing revolutionary. "Transmission of messages 
to ships at sea is officially recognised by the Post Office from 
January 1, 1905, and this department now receives such 
messages at any post office for transmission to ships off the 
coast within range of six wireless telegraph stations. The 
utility of wireless telegraphy in naval warfare has been 
thoroughly demonstrated during the year, and the “ wire- 
less" news service instituted by The Times during the early 
stages of the Russo-Japanese War was a feat in journalism. 
The cross-Atlantic wireless telegraph service, so much adver- 
tised during the past two years, has got no further than the 
organisation of a system of weather reports from passenger 
` steamers, and the publication of newspapers on board some of 
the Atlantic liners. A Wireless Telegraphy Act, passed at the 
end of the Parliamentary Session, gives the Government absolute 
control of wireless telegraphy in this country, but licences are 
issued to those desiring to employ this means of communication. 

The older methods of Telegraphy have not been affected by 
the “ wireless” methods. The Great Northern Telegraph Co. 
has built a new cable steamer, the “ Pacific,’ and has also 
undertaken to lay a cable to Iceland. Considerable stir has 
been caused in cable circles by the issue of a return showing the 
results of 12 months’ working of the All-British Pacific cable, 
for the loss on the undertaking was no less than £88,000, while 
the companies with which it competed have been severely 
affected by the competition. From a purely engineering point 
of view, however, the Pacific cable has been a great success, for 
it has worked without interruption since its completion. In 
connection with submarine telegraphy we may call attention 
to an article on duplex balancing, published by Mr. GAYE, and 
followed by an article by Mr. OLIVER HEAvVISIDE. The British 
Post Office continues to add to its underground telegraph cables. 
It has also tested the Murray type-printing telegraph and the 
Pollak-Virag writing telegraph on its lines. Tests of the 
former system have been «discontinued to enable certain 
improvements, suggested as a result of the tests, to be carried 
out in the instruments, and trials of the fatter are still con- 
tinuing. 

In Telephony, the central battery ву stem Ts being improved 
in small details and considerably extended; it has been 
adopted at the largo new trunk exchange and at several other 
exchanges in London and the provinces during the year. One 
only has been added to the number of municipal telephone 
exchanges—namely, at Hull; but the municipal telephone 
systems at Glasgow, Portsmouth, Brighton and Swansea are 
still working, although it may be mentioned that Portsmouth 
had some difficulty in obtaining the sanction of the Local 
Government Board to a loan for extensions. The Bourne- 
mouth Corporation went so far as to approve a scheme sub- 
mitted to it for a municipal telephone system in competition with 
the National Telephone Co., but eventually reconsidered its 
decision. In March it was announced that the Government 
had entered into “ pourparlers " with the National Telephone 
Co. with a view to purchase of the company's system, but no 
further developments have been announced and the Govern- 
ment has missed its opportunity for compulsory purchase of the 
system on December 31, 1904. An automatic telephone 
exchange in Chicago aroused much interest during the 
American tour of the Institution of Electrical Engineers last 
summer, but the system has never found favour in this 
country; we believe there is some difficulty in obtaining 
precise figures as to the cost of building and maintaining 
exchanges on this system. Telephony between England and 
France has been extended to a number of provincial towns in 
both countries. 


In Electro-chemistry attention has been devoted during the 
year to improvements in the electric furnace and in the electrical 
method of “fixing” the nitrogen of the air which is now 
employed on a practical scale. The event which is likely to 
have the greatest effect on the Electro metallurgical industry 
has been the issue of a report by a Commission appointed by. 
the Canadian Government to inquire into electrical methods 
of manufacturing iron and steel. This report was in favour of 
the application of electricity where fuel is not cheap, and, in 
addition, the Commissioners expressed the opinion that the 
manufacture of high grade metal of the class of crucible steel 
can be economically conducted in the electric furnace. 

No epoch-making discoveries have been made in “ pure" 
Electrical Science. A long list has been added to the experi- 
ments with N-rays, but there are just as many sceptics as a year 
ago. Prof. J. J. THomson’s British Association contribution 
to the subject of radio-activity of ordinary matter was welcome. 
Prof. RUTHERFORD is continuing his researches in radio- 
activity, and has now discovered five products of the trans- 
formation of radium in addition to the emanation. Radio- 
activity has been put forward as a plausible explanation of the 
discrepancy between the physicist’s and geologist's estimates 
of the age of the earth. The closing of the Ben Nevis 
observatory is to be regretted. | 

Among the legal decisions of interest to electrical engineers 
during the year were the two “noise and vibration” cases, in 
one of which gas engines and the other reciprocating steam 
engines were the offenders. In both cases an injunction was 
granted against the electricity supply undertakers. These 
decisions emphasised the necessity of enabling a supply under- 
taker to obtain power for compulsory purchase of land adjoin- 
ing his works, a provision which was included in the abortive 
Supply of Electricity Bill already mentioned. Another impor- 
tant case was that of tho Attorney-General v. the Metropolitan 
Electric Supply Co., in which it was held that a company must 
not supply a consumer outside the area defined inj its Pro- 
visiona] Order; an appeal will be made against this jadgment. 
A similar judeteni was given in the case of the Urban 
Electric Supply Co., which proposed to supply electricity at 
Walton from their station at Weybridge. Mr. GEIPEL’S 
successful action against the Manchester Corporation for 
infringement of his steam trap patent has been upheld in the 
Appeal Court. If a general conclusion might be drawn from 
the award of the umpire in the Bournemouth and Poole tram- 
way arbitration, it would appear that a light railway may be 
worth nearly double the value set on it by a Corporation 
wanting to buy it cheaply, and about one-fonrth of the value 
estimated by the company which has it for sale. As the award 
was really on the construction of a specific agreement, how- 
ever, no such general conclusion is admissible. A review of 
the result of the year’s Parliamentary Session was published 
in our leading article of August 19, and a summary of the 
private bills deposited for consideration this year was given in 
our last two issues and commented on in our leading article 
last week. . 

The obituary list last year was not long. It included, how- 
ever, one of the founders of the Institution of ‘Electrical Engi- 
neers (Major-Gen. C. E. WEBBER), its energetic secretary, 
W. G. McMILLAN, and among other names, R. C. QUIN, 
W. Т. ANSELL, J. STAATS FORBES, ERNEST TALBOT, Prof. 
J. D. Е\ЕнЕТТ, Dr. Н. P. GuRNEVY, Prof. N. R. FINSEN, 
G. B. Srackv, DESMOND G. FITZGERALD, and Prof. C. S. 
LEMSTROM. | 

The Institution of Electrical Engineers has suffered severely 
by the loss of its secretary, but an able successor has been 
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appointed in Mr. С. C. LLovp. Ву the indefatigable energy 
of the President, Mr. R. KAYE GRAY, and of the secretarial 
staff, the business of the Institution was continued without a 
hitch, and the holiday visit to America passed off successfully. 
The visit included a short stay at St. Louis to view the Exhi- 
bition and to assist in the International Electrical Congress. 
Very few English electrical firms were represented in the 
Exhibition, but the firms that did send exhibits were successful 
in obtaining high awards. Some interesting Papers were read 
at the Congress, but on the whole the procecedings were more 


in the nature of a holiday gathering and no decisions of inter- 
national importance were arrived at. With a few excellent 
exceptions, the Papers read at the home meetings of the 


Institution of Electrical Engineers were below the average, 


both in London and the Local Sections, and we trust that better 
work will be forthcoming from the membership this year. 
The reason for this falling off in the quality of the Papers 
may be due to the general industrial depression which we have 
referred to at the commencement of this article, and we wish 
all our readers better fortune in the New Year that is opening. 


THE METROPOLITAN RAILWAY. 
(Concluded from page 420.) 


Having traced out the connections from the power house to fixed. It is claimed by the makers that the insulator does not 


the sub-stations and from the sub-stations to the track, it now 
remains to describe the track itself and the rolling stock. 
Although the running rails are not employed for the return, 
and have, therefore, not been bonded, yet it has been con- 
sidered necessary to renew them almost entirely, and piece by 


depend on glaze for its insulating properties but is thoroughly 
vitrified throughout. 

The copper bonds for the joints and hydraulic compressors 
for fitting the bonds were supplied by the Forest City Electric 
Co. Compared with that of the rail itself, the total cross-sectional 


piece, this by no means easy task, has been successfully accom- ' area of copper at the дош is in the ratio of 1to 6:5. The 


plished. That portion of the line running from Harrow to 


Uxbridge is of new construction and standard Metropolitan 


Railway rails of bull-head pattern have been employed for it. 


Sudbury Hill 


Metropolitan Railway 
„ т Sub-stations thus: ...... A 


Ealing Common 
8. Ealing 
Boston Road 


Osterley 


Hounslow 
8 


appearance of the bond is shown in Fig. 22. Copper ribbon 
or flat wire conductors are built up to form the bond and are 
fused on to the solid copper terminals, the whole constituting 


Fra. 20.—Map or MeErropourtaN RAILWAr. 


These rails weigh 861b. to the yard and wero supplied by the 
North-Eastern Steel Co. The conductor rails, of which there 
are two, the positive being 16in. outside the track and the 
negative exactly half-way between the running rails, wore also 
supplied by the same firm. They weigh 10010. to the yard 
and the resistance does not exceed six to seven times that of 
pure copper, while the analysis is as follows : Carbon, 0:03 to 
0°05 per cent.; silicon, nil; phosphorus, 0:04 to 0:06 per cent.; 
sulphur, 0:04 to 0-065 per cent.; manganese 0:30 to 0:40 per cent. 
Tbe steel is so tough that it is only drilled or sawn with great 
difficulty and it is practically unbreakable even after it has 
been nicked all round. Altogether, some 7,000 tons of con- 
ductor rails were used. Both positive and negative rails are 
supported on insulators юре by Messrs. Bullers (Ltd.) and 
consisting of highly-vitrified porcelain. The crushing strain 
which these insulators will bear is very considerable, specimens 
having been tested with a ton weight on the top without any 
signs of failure. The fixing of the third rail is greatly facili- 
tated by the adoption of this form of insulator, as only one clip 
is attached in the first place and the rail is then laid on the 
insulators, and when in position the other clip is attached and 


an almost solid mass of copper. It will be seen from the 
illustration that the conductors are sufficiently flexible to yield 
readily to vibration and are so shaped that they may be 
extended by the contraction of the rails without suffering any 
injury whatever. In order to obtain the requisite contact area 
between the copper of the bonds and the steel of the rail, it was 
necessary to divide the copper into four bonds. These are 
fixed in the flange of the rail, the longer bonds curving back- 
wards and passing along under the centre of the rail, and 
behind the shorter bonds. In case of extension of the long 
bonds, through contraction of tho rails, torsional strains would 
be produced in their terminals due to the fact of their being 
curved back to pass behind the shorter bonds. In order to 
avoid this objectionable feature the two longer bonds are 
merged into one along the centre of the rail, the two adjacent 
terminal heads at each end becoming one solid piece of copper, 
so that the only stresses to which the.terminals can be sub- 
jected are those due to shearing, as in the case of the shorter 
bonds. The bond heads are bevelled to compensate to a 
certain extent for the angle of the flange. The terminals 
being lin. in diameter and the average thickness of the flange 


— — So Ses „ — vy Жа 


| 
| 
| 


474 


THE ELECTRICIAN, JANUARY 6, 1905. 


at the bond hole iin., considerable pressure is required to 
expand the terminals and properly bring the steel and copper 
into intimate contact throughout the surface of the bond 
hole. For this purpose the portable hydraulic compressor 
shown in Fig. 23 was used ; it was expressly designed for this 
class of work, and is capable of exerting a pressure of about 
35 tons. Perhaps the most notable features of this compressor 
are the crank and side arms. By means of these the bonds 
are drawn home tightly against the base of the rail before 
pressure is exerted. 


8 between Running Rails. 


four 150 H.P. iron-clad British Westinghouse railway motors, 
one for each axle of the truck; there will therefore be the 
unusual amount of 1,200 н.р. available for propelling each: 
train. The method of suspending the motors is an excellent 
one, the entire weight falling upon the driving axle so as to 
secure maximum tractive effort. One side of the motor 
casing is attached to the frame of the truck by means 
of a heavy spiral spring, which, owing to the tendency 
of the entire motor to turn in а given direction, is 
always in tension. Apart from this, however, the motor 


Negative Rail,always to be midway 


Fic. 21.—Cross Section or TRACK. 


Every conceivable precaution has been taken to prevent 
accidental contact with the live rail, and at stations, crossings 
and yards, guard planks have been provided. At stations the 
positive rail is removed from the platform side of the track 
and fixed between the two tracks, thus entirely eliminating 
danger to persons falling from the platforms. In addition, 
however, it is provided with a guard plank which projects 
some distance above the top of the rail itself. At crossings and 
yards, where men frequently have to traverse the tracks two 
guard planks are bolted to the live railin the ordinary way. It 
is worthy of note that the company is training its employés to 
avoid all rails, whether alive or dead, and has posted notices 
warning persons not to step on any rail whatever. This is 
undoubtedly an excellent plan, and might well be followed by 
other railway companies. 

The rolling stock, although of standard design in many 
respecta, differs considerably in certain details from the rolling 
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stock in use on any other British railway. Its essential 
feature is fireproof construction, and the designers and con- 
tractors have certainly been eminently successful in their 
efforts to provide against outbreaks of fire. In an exceed- 
ingly close examination of the coaches it is difficult to dis- 
cover any material of an inflammable nature, and although 
there is à certain amount it is so small as to be negligible. All 
coaches are of the corridor type with longitudinal and trans- 
verse seats. Each is 521ft. long, and is mounted on two 
pressed steel four-wheel bogie trucks of English manufacture ; 
the weight is approximately 39 tons. 


There are two motor | 
cars to a train of six coaches, each of which is equipped with p 


is carried by the driving axle. In the event of the spring 


breaking the entire motor system would be free to revolve if 
it were not for a pair of lugs cast on to the casing, which 
engage with a projection on the truck frame and prevent any 
tendency in this direction. The collecting shoes are carried 
by a stout wooden beam supported at the front or outer end 
of the truck. As the positive conductor rail is not always 
situated on the same side of the track, there is a positive 
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Fia. 24. 
ELEVATION AND Puan oF INSULATOR. 


collector shoe at each ond of this beam, the return shoe being 
fixed in the middle. An auxiliary return shoe is also provided 
on a second beam carried at the other end of the truck. None 
of the cables carrying heavy currents enter the coaches them- 
selves, but are laid under the floors in asbestos grooves, filled 
in with a fireproof composition and covered with sheet asbestos. 
In addition to this, the floors themselves are of sheet steel 
covered with non-inflammable asbestos composition. Ifa cable 
happened to fuse it would thus be quite impossible for any 
fame to reach the interior of the coach. Inspection of the 
motor commutators and of the cables themselves is rendered 
articularly easy by means of traps let into the floors. 


Manchester Corporation. 
January 20, 1905. 
nge South Metropolitan Electric Light and Power Co. 


Huddersfield Corporation. See Table I. above. 


ote. Midland Electric Corporation for Power Distribution. 
published with The Electrician of January 27, 1905. 


... Newcastle and District Electric Supply Co. See Table I. above. 
St. Isle of Thanet Electric Lighting and Tramways Co. 


See Table I. above. 


Midland Electric Corporation for Power Distribution. 
published with The Electrician of January 27, 1905. 
Bournemouth and Poole Electricity Supply Co. 

with The Electrician of January 20, 1905. 
ome Do. do. do. 

Salford Corporation. 
January 20, 1905. 

Midland Electric Corporation for Power Distribution. 
published with The Electrician of January 27, 1905. 
Do. do. do. 

Folkestone Electric Supply Co. See Table I. above. 

Midland Electric Corporation for Power Distribution. 
published with The Electrician of January 27, 1905. 

and Bray Maidenhead Corporation. See Table I. above. 


Twickenham and Teddington Electric Supply Co. See Table I. above. 
Midland Electric Corporation for Power Distribution. 

published with The Electrician of January 27, 1905. 

Do. do. do. 
Newcastle-on-Tyne Electric Supply Co. 

The Electrician of January 20, 1905. 


South Metropolitan Electric Lighting and Tramways Co. See Sutton in Table I. 


above. 


Midland Electric Corporation for Power Distribution. 


See Table III., 
published with The Electrician of January 27, 1905. 


British Insulated and Helsby Cable Co. See Prescot in Table II., to be published 


with The /lectrician of January 20, 1905. 


Midland Electrie Corporation for Power Distribution. 
published with The Electrician for January 27, 1905. 


. Manchester Corporation. 


See Table II., to be published with The Flectrician of 
January 20, 1905. 
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See Margate and Broad- 
stairs in Table II., to be published with The Electrician of January 20, 1905. 
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Windermere and District Electricity Supply Co. See Keswick in Table I. above. : 
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Flexible knuckle joints are made in the cables so that in the 
event of it being necessary to lift a coach body from the trucks 
this operation is greatly facilitated. A special feature of the 
ear body construction 1s the amount of steel which has been 
employed. No 16 B.W.G. sheet steel has been used for the 
bottom panels and No. 20 B.W.G. for the inside lining. 
"Window frames and pillars are of Burmah teak, while the 
interior is finished in oak. The roof also is fireproof, and is 
built up of zinc and asbestos millboard. Each motor car 
accommodates 49 passengers, and compartments for a driver and 
luggage are provided at one end. There will be two different 
types of rolling stock in use on the railway shortly, the first 
equipped with ordinary swing gates and that of a later pattern 
with vestibules and sliding doors operated by levers from the 
platform. The seats are of an extremely comfortable design, 
consisting of convex sheet steel springs in angle iron frames. 
In the superior class non-smoking cars they are upholstered in 
art green moquette, and the smoking cars аге similar in all 
respects except that the upholstery is in green leather. All 
the second-class cars have buffalo-hide covered seats, and only 
differ from the first-class in that the decorations are less 
elaborate. Bevel mirrors and panels containing photographs 
of country districts served by the Metropolitan Railway con- 
tribute greatly to the decorative scheme, and the comfort of 
the passengers in the winter is provided for by means of 
electrical heating. This is carried out with “Gold” patent 
electric heaters, supplied by Messrs. W. S. Laycock (Ltd.). 
These heaters are arranged to work in series on a 500 to 
600-volt circuit, and to give three graduations of heat, the 
approximate consumption of current being 7 amperes on the 
first, 13 on the second and 20 on the third point. They are 
controlled from separate switches fitted on a small glass- 
covered panel at the end of the car, the lighting switches and 
fuses being also mounted on the same panel. The heaters 
themselves consist of suitably-arranged resistance coils, and are 
fixed under the seats. 

All the rolling stock has been built at Birmingham and 
Manchestor by the Metropolitan Amalgamated Railway Car- 
riage & Wagon Co. under the immediate supervision of the 
railway company’s carriage and waggon superintendent, and 
the entire electrical equipment has been designed and installed 
by the British Westinghouse Company. Тһе trucks, which 
were designed and built by the Leeds Forge Co., are con- 
structed on the Fox pressed-steel system, which permits of 
the use of a minimum number of parts, thus reducing liability 
to trouble from rivets working loose, &c. Each bogie truck 
equipped with two collector shoe beams weighs approximately 
5 tons 8 cwt. Laminated side-bearing springs and elliptical 
bolster springs are provided, but in the new stock a slight 
departure has been made from this construction. Steel-tyred 
wheels, 36in. in diameter, of the open spoke type, iio 
been employed throughout, and each is fitted with one 
brake block worked on the Westinghouse quick-acting sys- 
tom. The entire braking arrangements work automatically 
in conjunction with the unit switch system, and an emergency 
cock is fixed on every p In addition, however, it is 
possible to operate the brakes by means of a hand wheel in the 
driver's compartment. Every train is worked on the Westing- 
house multiple unit turret control system, a full description of 
which appeared in The Electrician, Vol. LIIL, p. 516. Each 
train consists of four trailer cars with & motor-car at each end, 
and arrangements are being made wheroby each train may be 
divided into two portions and each portion driven from either 
end. The line from Baker Street to Uxbridge was opened to 
the public on Jan. 1. 

In concluding this series of articles we have to express our 
indebtedness and thanks to Mr. A. C. Ellis, general manager 
of the Metropolitan Railway, for permission to inspect the 
work ; to Mr. C. Jones, chief electrical engineer, for the faci- 
lities which he has given us and the information and drawings 
which he has placed at our disposal ; to Messrs. J. F. Heath and 
S. Page, respectively chief electrical and mechanical assistants, 
for the time and trouble which they expended in conducting 
us over the works, explaining a large number of details ; and 
to the various contractors who have supplied us with a large 
amount of information. 


THE SOUTH AUSTRALIAN “TRAMWAYS ELECTRIC 
TRACTION AOT, 1904." 


The Parliament of South Australia bas just passed “ The 
Tramways Electric Traction Act, 1904," and a serious effort 
will now be made, it is hoped, to bring about the conversion of 
tho tramways with which Adelaide is so extensively equipped. 
The lines at present are worked entirely by horse traction, but 
though neither the present companies nor the Corporation of 
Adelaide are disposed to undertake the electrification of the 
lines, yet it is generally felt that the present system should be 
abolished at the earliest possible date. In our issue for December 
9th we gave a summary of a report by Mr. F. E. Bradford 
upon the electrification of the South Australian railways. 

Adelaide, with its suburbs, forms quite a garden city, there 
being a belt of Park Lands," 4 mile in width, round the city 
proper, while in the suburbs, and, indeed, even in the less 
important streets of the town itself, the houses are largely 
single-storeyed, detached and standing in their own grounds. 
But while conducive to the health and cleanliness of the town, 
this has the disadvantage from a tramway point of view that the 
population served per mile of route is very small, so that, with 
about 165,000 inhabitants, Adelaide has over 70 miles of track 
—less than 24,000 persons per mile of track—and in this 
figure are included the residents of three important suburban 
districts which are served by railways and untouched by the 
trams. This will largely explain the fact that with its exten- 
sive system of tramways, mostly paying healthy dividends, 
Adelaide knows not the electric tram, save by hearsay. 

The question of electrification of the tramways, has been 
prominent, however, since fivo years ago, when the first 
overtures were made by a company for the acquisition of 
the lines, and in 1901 a private Act was passed to enable 
an Adelaide gentleman, Mr. F. H. Snow, to carry out agree- 
ments with certain of the present tramway companies for 
the purchase of their lines, and to electrify the same, it being 
well known that he was acting for the British Westinghouse 
Company's Australian representatives. This Act required the 
completion of a large part of the conversion by the end of 
1904, but owing to difficulties in obtaining the necessary 
capital—largely due, no doubt, to the onerous conditions of 
the Act—no active steps have been taken, and the present 
Government Bill was introduced on its being clearly seen that 
the Snow" Act was to be allowed to lapse. „ 

The main principle of the 1904 Act is that the electrifica- 
tion is to be carried out by private enterprise, the Government 
taking powers to purchase the present tramways, but exer- 
cisable only when a definite agreement has been entered into 
for the leasing of the lines to a company, who will be required 
to repay to the Government the cost of their acquisition. The 
electrification of the lines, as a national undertaking, is thus 
prohibited. | | 

The provisions to govern the working of the above arrange- 
ment are as follows :— Б * 

At any time within the next two years the Government 
may give notice to the existing companies of their intention 
to purchase, and in default of agreement the price will be 
settled by arbitration. Thereupon the Government may not com- 
plete the purchase, but must first invite tenders for the leasing 
of the lines, upon such terms and conditions (subject to the 
Act) as they shall deem advisable, and if a satisfactory tender 
is received and accepted within 12 months, the Government 
may then complete the purchase, being given two months in 
which to do so. Failing a conclusion of the purchase agree- 
ment, a period of five years must elapse before the compulsory 
rights may again be enforced. 

While allowing the Government a fairly free hand in draft- 
ing the specification upon which tenders are to be invited, a 
certain number of things are stipulated for, among which may 
be cited :— 

Work is to be commenced within six months of the accept- 
ance of the tender, 20 miles of certain specified lines shall be 
completed within a year and the remainder of these lines 
within a further 12 months. As to the rest of the lines, 
many of which serve sparsely populated neighbourhoods, 
these are to be converted gradually, not less than 9 miles in 
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every three years, and the whole being completed within 12 
years from the passing of the act. Whether electrified or not, 
the lines are to be kept in use, with a service of cars not less 
than is given at present. 

After 14 years, the Government or a municipal trust (if 
such is formed) may purchase the tramways at a price fixed by 
arbitration upon à * going concern" basis. The Government 
need not purchase, however, if, after the settlement of the 
price, it prefers to withdraw, but thereupon it will lose all 
rights of purchase for a further five years. 

The British Board of Trade regulations as to rail return will 
apply, but at the same time a protective clause has been given 
to the local gas and electric light companies, under which 
claims for electrolytic damages might be made. On the other 
hand, the powers given for the erection of posts and wires in 
the streets are sufficiently general to cover transmission of 
power by overhead mains, and in general the stipulations as 
to constructional work are considerably less onerous than those 
under which many an English company works. 

Fares levied are not to exceed those at present in force, 
while the lines throughout are to be divided into penny sec- 
tions not less than а mile in length, this being the exception 
rather than the rule at present. The lessee will be entitled 
to levy charges for the carriage of mails and parcels. No 
provision is made for workmen's fares, which is perhaps sur- 
prising in a land where the labour vote is so powerful, but a 
proviso is inserted that no employé may work more than 48 
hours per week unless for unavoidable overtime. 

The basis of tenders invited is to be the duration of the 
lease that the tenderer requires, and at the end of the lease, 
the lines are to be handed over in full working order free of 
charge. As royalty for use of the streets, a payment of 1 per 
cent. of the gross takings upon the electrified lines for the first 
seven years and of 14 per cent. for the remainder of the term, 
is to be made to the Corporation of Adelaide, who will appor- 
tion this sum among the municipalities interested. In addition, 
rates are to be paid, and roads maintained, in accordance with 
the“ General Tramways Act, 1884" which is incorporated. 

The Government have a free hand (except where bound by 
the Act) in the imposition of terms and conditions to be included 
in their invitation for tenders, but these are hardly likely to 
be of moment, governing rather the details of the work and 
materials to be used, so that from the above, one may obtain a 
fair idea of the nature of the obligations imposed upon the 
lessee ; and in general they may be regarded as very reason- 
able, being much less severe than those included in the “ Snow" 
Act of 1901. Indeed, the failure of the promoters of this Act 
to raise the necessary capital seems to have opened the eyes of 
both public and legislators to the fact that the electric con- 
version of a tramway ia not invariably a gold mine, and to 
have conduced largely to the reasonable spirit in which the 
1904 Act has been conceived. 

It may be regarded as certain that unless the present South 
Australian Government should be overthrown at the next election, 
and the Labour Party—now in the Opposition— should rise to 
power, a speedy attempt will be made to give effect to the 
о of the act. The local Press states that the Government 

ave the preliminary details of the matter already under con- 
sideration, and that copies of the Act are being sent to the local 
representatives of all large electrical firms tofamiliarisethem with 
its details. And, seeing that itis fully admitted that no South 
Australian company is prepared to take over the trams and to 
finance their conversion, it is sincerely to be hoped that British 
firms will not be lacking in giving their attention to this matter. 
As stated at the outset, colonial conditions differ considerably 
from those prevalent in this country—an important point to 
which attention may be drawn being the wide straight streets 
lacking gradients of any severity and almost devoid of traffic, 
on which high speeds may well be allowed—and we fear that 
American and Continental firms often show much more enter- 
prise in mastering the local aspects of a case such as this, to the 
serious detriment of Britain’s chances when tenders come to 
be opened. It would be a thousand pities if a foreign firm 
obtained the rights over this extensive system of trams, thereby 
still further tightening the hold that our competitors have 
already taken upon the Australian electrical trade. 


STANDARD FORM OF TENDER FOR CABLES. 


The Cablemakers’ Association has issued the following stan- 
dard forms of tender for the supply and laying of cables :— 


TENDER FOR THE SUPPLY OF CABLES. 
Dear Siri 4 . 190... 

The accompanying tender is submitted in accordance with the general 
conditions and detailed specifications issued by you, subject to the follow- 
ing terms or reservations:— 

1, Conductors.— The sizes, combinations and resistances of conductors 
shall be as specified in the Britieh Engineering Standards Tables. 

2. Dielectrics, &c.— The thicknesses of dielectric, lead, armouring or 
serving shall be as specified in the British Engineering Standards Tables 
unless otherwise provided. 

5. Maintenance,— We are prepared to undertake that the goods tendered 
for are free from defects of materialor workmanship, and we will supply free 
of charge, adequate material to replace any part removed and returned to 
us which within 12 months after delivery shows defective material or work- 
manship. 

4. Sureties.—' The sureties proposed by us shall be for the contract and 
for the maintenance during the 12 months referred to above. 

5. Arbitration.— An arbitration clause, as provided in ths Arbitration 
Act of 1889, shall be inserted to provide for the settlement of any disputes 
which may arise either in the carrying out of the work or as to the 
interpretation of the contract. 

6. Payment,—-Payment in full shall be made within one month from the 
end of the month in which delivery is made. 


7. Quantities,—The approximate quantities required shall be stated in 
the contract, and we shall not be called upon to supply more than 10 per 
cent. ia excess of these quantities, or less than 10 per cent. below them 
without special arrangement as to price being made. 

8. Drums.—Drums shall be charged for, and we shall credit the amount 
in full if the drums are returned carriage paid and in good condition 
within three clear months after the month in which the goods are delivered. 
The amount credited as above for any drum received by us after the 
expiration of these three months shall be reduced at the rate of 1з. per 
week for cach week in excess of such three calendar months. 


Yours faithfully, 


„ „ „%%% % %% „ Oe, 


‘TENDER FOR THE SUPPLY AND LAYING OF CABLES. 


Dear Sire, . | | | ||| || ||. nae cece ee ...190.... 
The accompanying tender is submitted in accordance with the general 
conditions and detailed specification issued by you, subject to the following 
terms or reservations :— 


1. Conductors.— The sizes, combinations and resistances of conductors 
shall be as specified in the British Engineering Standards Tables, 


2. Dielectrics, &c.— The thicknesses of dielectric, lead, armouring or serv- 
ing, shall be as specified in the British Engineering S:andards Tables, unless 
otherwise provided. 


3. Upkeep and Maintenance. We are prepared to maintain in good and 
efficient working order as hereunder set forth, the system of under- 
ground mains, boxes and accessories, which we now tender to lay so 
as to comply in all respects with the requirements of the Board of 
Trade, and no charge shall be made therefor for a period of 12 
months next after such mains have been laid and tested. We are also 
prepared to continue to maintain as aforesaid all such mains, boxes and 
accessories, for such further period as may be arranged between це, in 
consideration of the payment to us of an annual sum calculated, as shown 
in our tender, by taking a percentage of the invoice value of the contract 
to be maintained, such sum to be paid to us at the expiration of each 12 
months of the further period of maintenance. In the event of any fault 
cccurring in the mains, boxes or accessories during the period of main- 
tenance, we undertake to repair and make good the same immediately on 
being called upon by you to do so. If any such fault is shown to be due 
to the use by us of inferior or improper materials, or to our bad workman- 
ship, in either the manufacture, handling, laying or jointing of the cables, 
the whole costs incurred, eitber in the actual repair ог in opening and 
reinstating the ground, shall be borne by us, but where any such fault is 
due to damage from the outside, or to the working of the maius otherwise 
than as provided in the specification, or to any other cause over which we 
have no control, all reasonable expenses incurred by us in locating, repair- 
ing and making gcod any such fault, and in openiog and reinstating the 
ground, shall be repaid to us by you. 

4. Sureties.—The sureties proposed by us shall be for the exo:ution of 
the work under the contract, and for the maintenance during the first 12 
months referred to above. 

5. Arbitration.—An arbitration clause as provided in the Arbitration 
Act of 1889 shall be inserted to provide for the settlement of any disputes 
which may arise either in the carrying out of the work or as to the inter- 
pretation of the contract. 

6. Suspensioy of Work.—Iu the event of the works being suspended 
by the engineer the reasonable expenses incurred by us through this sus- 
pension and through the résumption of work shall be paid to us by you. 
This does not apply to any suspension due {э а fault on our part, or to bad 
weather, or to accidents for which we, as contractors, may be fairly con- 
tidered liable. In the event of the works being suspended from any cause 
beyond our reasonable control we shall be entitled to an adequate extension 
of the time within which the contract is to be completed. 
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7, Engineer’s Certificates.—The engineer shall certify for payment as 
provided hereinafter within 14 days of presentation of each account, and 
payment shall be made to us, for the amount so certified, within one 
month from the date of such certificate. In the event of any dispute or 
claim arising as to any account, or otherwise in connection with the work, 
the issuing of the certificates shall not be delayed in consequence, but the 
engineer may withhold such reasonable sum as may be necessary to meet 
the claim or work in dispute. 

8. Payment.—Payment for cables supplied and laid, or for other work 
done in connection therewitb, shall be on the following terms: — 

As the works progress, 80 per cent. upon the contract value of the work 
from time to time delivered or executed on the eite to the satisfaction of 
the Engineer. 

The remaining 20 per cent. (known as retention money), in respect of each 
distinct section or part of a section of the works, as follows :— 

(a) 10 per cent. at the expiration of one month after the works shall have 
been taken over by the purchasers, or alternatively, at the option of the 
contractors, at the expiration of one month after the works shall have been 
put into beneficial use by the purchasers. 

(b) 10 per cent. at the expiration of 12 months after the taking over or 
putting into use of the works as above. 

In case of a lump sum contract not under schedule rates, the approxi- 
mate value of each month's work shall be ascertained, and monthly pay- 
ments shall be made on the above basis. 

In the event of payments not being made by the dates specified herein, 
interest at the rate of 5 per cent. per aunum shall be paid to the con- 
tractors on amounts overdue. 

9. Tests. — Wherever cables have to be tested after being laid in the 
streets the current for tests on site shall be supplied free to the contractors 
at the pressure of the ordinary supply. As soon as the testa have proved 
that the plant has completely fulfilled the contract conditions the engineer 
shall forthwith so certify in writing to both the purchasers and the con- 
tractors, and thereupon it shall be deemed that the purchasers have taken 
over the plant. 

10. Extras.—The contractors shall not be called upon to supply any 
materials or to carry ouc any work not detailed in the specification with. 
out being paid therefor. 

11. Schedule Rates.—The schedule rates contaired in the accompanying 
tender shall, unless otherwise therein expressly stated by us, be deemed 
to apply to work and materials done and supplied during the propress of 
tke works, and shall not apply except so far only as they relate to the 
supply of materials, to alterations, additions, or extensions to be carried 
out after such time as we shall have withdrawn our men or plant in accord - 
ance with the contract. Yours faithfully, 


BOARD OF TRADE EXTRA-HIGH-PRESSURE 
REGULATIONS. 


The following model description of, and regulations for, 
extra-high pressure, three-phase electricity supply systems, 
have been issued by the Board of Trade under the Electric 
Lighting Acts 188% and 1888. 

MODEL DESCRIPTION. 


Description of the system to be adopted by the Undertakers for the 
supply of Energy under the ............ Electric Lighting Order, ... ........ and 
approved by the Board of Trade on the ......... day of ......... 190.... 


SUPPLY. 

1. The supply will be given from the generating station to sub-stations 
at an extra high pressure of ...... volts. 

2. The sup iE will be furnished from the sub-stations : — 

(a) For ordinary lighting purposes to the consumers at low pressure 
between the adjacent conductors of a three-wire system, the intermediate 
ccnductor being, with the approval of the Board of Trade, connected with 
earth at one point only, namely, at the generating station, or at any sub- 
station supplying a distinct network ; 

(b) For special purposes where the approval of the Board of Trado is 
given under Regulation A. (1) of the Board of Trade Regulations, across 
the outer conductors of the three. wire system; 

(c) For authorised tramways by continuous current at about 550 volts. 

3. The extr-high- pressure supply will be given by (three].phase alter- 
nating current, and the low-pressure supply will be given by continuous 
or by alternating curient. 

4. All alternating current will bo at a frequency not differing from 25 
or 50 complete periods per second by more than 21 per cent. 

5. Variations of the pressure will be allowed as provided in the case 
of the extra high pressure by the conditions of the consent of the Board 
of Trade to the supply, and in the case of the supply under 2 (a) and (b) 
as provided by the Board of Trade regulations. 

6. Sub stations will be premises or parts of premises in the sole occupa- 
tion of the undertakers. 

MAINs. 

7. Extra-high-pressure mains for three-phase supply will consist of 
insulated conductors laid together and enclosed in a lead sheath which 
must be permanently and efficiently connected with earth, and provision 
must be made either by copper strip under the lead sheath, or by steel 
wires outside it, or by bonding the lead sheaths of several cables together 
at joint boxes, or by other approved means, to ensure that the ground or 
any neighbourirg electric line or conductor cannot become charged by 
leakage from the extra-high-pressure main. 


8. The 5 mains will be laid in troughs filled in solid 
with composition and covered with hard burned tiles or other suitable 
protection. 

9. The low-pressure mains will be insulated. They will be laid in 
troughing filled in solid with composition, or will be drawn into ducts or 
pipes, or will be armoured and laid in the ground. | 


CONDITIONS. 

The Board of Trade approve the above system of supply only on the 
following conditions :— 

(a) Sub-stations below ground must not be constructed except in accord- 
ance with plans approved by the Board of Trade. 

(b) Ihe power supplied to any sub-station below ground must not 
exceed 75kw. except with the consent of the Board of Trade. 

(c) The power supplied to a transtormer placed singly in a street box 
must not exceed 30kw. without the consent of the Board of Trade, and 
the vacant space in the street box must be so filled in as to prevent danger. 
from explosion. | 

(d) Extra -high and шр mains must not be brought into use 
for the supply of energy betore they have been completely laid, properly. 
jointed, examined and tested, or while they are still in charge of other 
parties than the undertakers. 

(e) Where high and low-pressure mains pass through the same street 
box they must be readily distinguishable from each other. 

(f) Extra high-pressure mains must not pass through the same street box 
with other mains, 

And for the purposes of the. Electric Lighting Order ............ 
these conditions shall be treated as part of the approved system of supply. 

Sigaed by order of the Board of Trade, the ...... day of 


REGULATIONS. 


The Order. 

Consent of the Board of Trade to an extra-high-preasure supply being 
given by the (hereinafter referred to as the ‘‘undertakers ), 
to sub-stations under the provisions of regulation 3 of the regulations 
made by the Board of Trade in pursuance of the above-named acts and 
order, and hereinafter called the ‘‘ general regulations.” 

The Board of Trade hereby consent to an extra-high-pressure supply 
being given by the undertakers to sub-stations subject to the following 
regulations and conditions, that is to say :— 

1. The extra high pressure shall not exceed a pressure of ...... volts by 
more than 10 per cent. under any conditions of working, without the con. 
sent of the Board of Trade. 

2. At least two separate and distinct trunk mains shall be laid to each 
sub-station, and as far as possible by different routes, 

3. The electrical power transmitted by any extra-high-pressure trunk 
main shall not at any time exceed 1,000kw. except with the consent of the 
Board of Trade. 

4. The neutral point of the star winding of each distinct three-phase | 
circuit may be connected with earth, or may be insulated. If conneoted 
with earth, the connection shall be made by means of a conductor possess- 
ing a mechanical strength and offering a passage to electiical discharges 
equal to that of a strand of 19 No. 12 copper wires. 

If the neutral point is not connected with earth a soparate electrostatic | 
voltmeter placed in a conspicuous position ia the generating station shall 
be connected between each distinct circuit and earth ; and if the indications . 
of the voltmeter show that the insulation of any of the circuits is faulty 
immediate steps shall be taken to restore the insulation. 

5. The transforming apparatus at any sub-station supplied at extra 
high pressure shall be so arranged that there shall be no danger of any 
mains connected therewith being charged to any pressure beyond the 
limits of pressure prescribed for those mains. | 

6. The metallic portions (other than the conductors) of every trans- 
former, and the casing thereof shall be efficiently connected with earth. 

7. All boxes used in connection with the extra-high-pressure tiunk 
mains shall be formed of strong metal, which shall be in good electrical 
connection with earth, and every such box shall be placed in such a position 
that there is no danger of. persons coming into accidental contact with it. 

8. A properly qualified electrician employed by the undertakers shall 
be in attendance at any sub-station supplied at extra high pressure while 
the machinery at the sub-station is in motion, and every such sub-station 
shall be in direct telegraphic or telephonic communication with the 
generating station from which it is supplied. 

9. The officers of the Board of Trade shall at all times have the entry 
into any of the generating or sub-stations of the undertakers supplying or 
supplied at an extra high pressure, and they shall be permitted to make 
any examination and tests of the mains, dynamos, transformers, or other 
apparatus in use at such stations as may appear to them necessary, and 
the undertakers shall afford all due facilities for any such examination 
and tests. 

10. The obligation to comply with these regulations is additional to 
the obligation to comply with the general regulations and to supply by 
me ins of a system approved by the Board of Trade. 

The Board of Trade may at any time, if they think fit, revoke this 
consent. 

Signed by order of the Board of Trade, the 190 


SPECIAL REGULATIONS FOR THE PROTECTION OF 
TELEGRAPHS. 


The Order. 

In pursuance of the provisions of the Order, 19 , the Board 
of Trade, with the concurrence of the Postmaster-General, hereby approve 
of the undertakers under the above-named order, connecting their circuits 
with carth, subject to the following corditions :— 

(a) The connection with earth of any electrical circuit must be made at 
one point only—namely, at tke generating station, sub-station or trans- 
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former and the insulation of the circuit must be efficiently maintained at 
all other points. 

(b) The system of distributing mains must be separated into spccial 
sections corresponding approximately to the different feeders, and these 
sections must be inter-connected only through suitable fuses arranged so 
as to be easily inspected, and to ve completely free from all risk of causing 
fire by defective action, arcing, &c. 

(c) The current from the intermediate conductor of the three-wire 
system to earth will be continuously recorded, and if it at any time exceed 
one-thousandth part of the maximum supply current, steps will be 
immediately taken to improve the insulation of the system. 

This approval is given subject to the observance by the undertakers of 
the regulations for securing the safety of the public made by the Board 
of Trade under the Electric Lighting Acts, 1882 and 1888, and of the 
above-named order, and of further regulations for extra-high-pressure 
supply made by the Board of Trade under regulation 3 of the above regu- 
lations, and may be revoked or varied at any time by the Board of Trade. 

The concurrence of the Pestmaster-General in this approval may be 
withdrawn at any time as to either the whole or any one or more of the 
earth connections to which this approval relates. 

Signed by order of the Board of Trade, this day ob. 


ELECTRIC LIGHTING PROVISIONAL ORDERS. 


During October and November we gave brief particulars of 
the notices of intention to apply for Parliamentary powers for 
electric lighting, power and traction in the 1905 Session. In 
the last two issues of The Electrician further particulars of the 
electric lighting and traction bills were given, and we set out 
below a list of the applications for Electric Lighting Provisional 
Orders deposited with the Board of Trade by December 21st. 
Of the 62 applications for orders (compared with 74 in 1904), 
33 are made by local authorities and 29 by companies or firms ; 


10 relate to Scotland and one to Ireland. 


Title of Order and Area. 
Airdrie Burgh (Transfer of Powers and 
Amendment;. 
Andover ....... CCC 
Ballaghaderreen (Ballaghadari een, and 
townlands of Lung, Friarshill. Knock - 
anaconny and Kilcolman, in Rural 


Barton-upon-Irwell ........................ 
Bishop's Stortford........................... 
Brentford 
Brentford 
Brockenhurat and Miltcn (in Lymington 
Rural District). | 
Burslem (for Tunstall) . ................. ; 
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Clewer Without and Old Windsor). 
Coatbridge (Transfer of Powers and 
Amendment). 
Conway 
Croydon (Rural District) 
Cults and District (Portion of Peter- 
culter, Aberdeen). 
Denny and Dunipace 
Derbe OPER IRR 
Dover (Extension to parishes of Houg- 
ham, Poulton, River, Aikham, &c. 
Durham (Rural District of Durham, 
and portion of Rural District of 
Chester-le-Street) 
Eastbourne (Willingdon Extension) ... 
Farnese. ß 
Golber ne x 
Gosport (portion of Gos port and Alver- 
stoke). 
Grangemouth 
Gravesend (Extension to Northfleet)... 
Haydock 
Hemsworth (portion of Rural District). 
Heasle (Hessle and Anlaby.) 
Hipperholme ................................. 
Houghton-le-Spring & District (Trans- 
fer of Powers). 
Inverness 
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Litherlanddaddalqlalqaqaiai 34 
Little Hul ton ꝗ 
Little Lever 
Woolwich (London) 
Ludlow 
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Marlborough ........... F 


Name of Promoters. 
Scottish House to House Elec - 
tricity Co. 
Corporation. 
Rural District Council. 


North Met. Elec. Power Dist. Co. 
Lancashire Elec. Power Co, 
Urban District Courcil. 
Brentford Elec. Supply Co. 
Metropolitan Elec. Supply Co. 
Messrs. Christy Bros, & Middleton. 


Co ration: 
Rural District Council. 
Windsor Electrical Installation Co. 


Scottish House to House Elec- 
tricity Co. 

Corporation. 

County of London Elec. Supply Ce. 

Lowdon Bros. & Co. 


Corporation. 
Dorchester & Dist. Elec. Supply Co. 
Corporation. 


County of Durham Electrical 
Power Distribution Co. 


Corporation. 

Farnham & Dist. Elec. Supply Co. 

Urban District Council. 

Gosport & Alverstoke Electric 
Lighting Co. 

Corporation. 

Corporation. 

Urban District Council. 

Hemeworth Electricity Supply Co. 

Urban District Council. 

Urban District Council. 

Mr. H. J. Almond and Sunder- 
land District Elec. Tramwaye. 

North of Scotland Electric Light 
& Power Co. 

Urban District Council. 

Foote & Milne. 

Urban District Council. 

Urban District Council. 

Urban District Council. 

Borough Council. 

Mr. William Norton. 

Foote & Milne. 

Foote & Milne. 

Marlborough Electric Supply Co. 


Title of Order and Area. Name of Promoters. 


Penmaenma err q .: .... Urban District Council. 
Pollokshawsa ................................. Corporation. 
Кауепа(ћогре.............................. . Urban District Council. 
Renfrew (Burgh of Renfrew and portion Corporation. 


of parishes of Renfrew and Govan). 
Rushden, Higham Ferrera, Irthling- 
borough and Thrapston (Rural) 


Mr. Edwin P. Harvey. 


Rütberglenn.n‚ Corporation. 
St. Albans (Rural District St. Albans & Dis. Elec. Supply Ce. 
Southall- Nor wooooccullléẽ43ũ Urban District Council. 
Southall-Norwood  .................. 3 Metropolitan Elec. Supply Co. 
SI pr es Urban District Council. 
Stratford-upon-Avon (Amendment) ... Corporation. 
Surbiton (portione of Urban District) Urban District Council. 
Tewkesbury ............................ ... . Corporation. 
ToktingtongngLmg insi Nes Lancashire Electric Power Co. 
f a CO e TES Linlithgow County Council. 
WATO oa eaa ОТК КОО North Met. Elec. Power Dis. Co. 
Whitwood rc Urban District Council. 
Witten 8 Urban District Council. LL 
Wimborne and Оїв{гїс&..................... Bournemouth & Poole Electiici*y 
Supply Co. 
Woking (Chertsey Extension) ......... Woking Electric Supply Co. 


TRAMWAY PROVISIONAL ORD BRS. 
Following is a list of the applications deposited with the 
Board of Trade under the provisions of the Tramways Act, 
1870, for tramway orders. There are only 12 applications, 
compared with 15 in 1904 and 14 in 1902 :— 


Aberavon District. King’s Nortonand North- Luton Corporation. 
Bradford Corporation. field Urban District. Portobello and Mussel- 
Colchester Corporation. Leeds Corporation. burgh (Amendment). 
Gorton Urban District. Liverpool Corporation Pudsey Corporation. 
Keighley Corporation. (Extensions). Southampton Corpn. 


ELECTRICAL JOINT STOCK COMPANIES OF 1904. 


The following are the more important limited liability 
companies connected with the electrical and allied industries 
registered during the past year, with their capital :— 


Aberavon District Tram- Cutting Beo ... £6,000 
ways Syndicate ......... £2,000 | Daimler Motor Co. ......... 200,000 
A.E.G. Electrical Co. of Davies, Kent & Stewart... 3, 
South Africa ............ ‚000 | Delafon Batteries Synd. 1,000 
A. E. G. English Mfg. Co. . 150,000 T. Н. P. Dennis & Son ... 50,00 
Amalgmtd. Dry Batteries 20,000 | Dorchester & District 
Anderson, Boyes & Co. ... 10,000 Electric Supply Co... 100 
Applegarth & Oatlere ...... 4,000 | Dulverton Elec. Light. Co. 3,000 
Armorduct Mfg. Co. ..... . 10,000 | East Cheshire Light Rail- 
Arnold Goodwin & Son... 10,000 way Syndicate 3,000 
Automatic Electric Co.. 1.000 | Easton Lift Co. . 9500 
Barber & Colman ......... 10,000 | Edmundson's Furnishing 
Bastian Mercury Vapour & Engineering Co.. 18,500 
Гат роо 20,000 | Electrical Bleaching Co.. 72,00 
Thomas Beeley & Son... 75,000 | Electric Circuit-Breaker... 12,000 
Birmingham and Midland E'ectrical Fittings Co.. 15,000 
Motor Omnibus Co. ..... 60,000 | Electric Fog Signal Co... 10,000 
Bishop'eStortford & Strand- Electric Heating Corp. ... 25,000 
stead Elec. Lighting Co. 1,000 | Electric Light Insurance & 
Bowen’s Electric & Motor Maiatenance Co. (1904) 5,00) 
BSG ( 20,000 | Electric Power Develop. Co. 250,00 
Brecknell, Munro & Rogera 30,000 Electrograph (Ltd.) 10,000 
Breutford Elec. Supply C». 1,000 | E'ectroid (IL. d.)) . 60,000 
Britannia Electric Carriage Electro Peat-Coal Co....... 130,00) 
Syndicate .................. 12,000 Evans Bron 30,00) 
British Contracting Synd. 5,000 | Falkirk Electric Construc- 
British Electric Equip. Co. 40,000 tion Syrd.......... eee 100,000 
British Elec. Separating Co 20,000 | Farnham & District Elec- 
British Textile Design aud tric Supply Со. ......... 1,000 
Elec. Card-Cutting Co.. 10,000 Fireproof Celluloid Syud. 15,000 
Brynamman & District Garcin Renault Electric 
Electric Supply Co....... 2,000 Cars and Accumulators 0,00) 
Camberley Elec.Supply Co. 1,000 | E. P. Gascoigne & Co. ... 3,000 
Cambridge Electric Tram- Generators (Ltd.) 5,000 
ways Syndicate 5,000 ; Gosport & Alxer-toke 
Canadian Elec. Trax, Co. 120,000. Electric L'ghting Co... 5,000 
Carbone Arc Lamp Synd.. 9,880 , Gratze Patents and Engi- 
H. J. Cash & Co... 10,000 | neering Synd. ............ 5,000 
Casualty Insurance Co. ... 60,000 | Harvey & Со .............. 240,000 
Chameleon Signs (Ltd.) ... 2,70) Hastings & District Elec. 
Char ton Synd............. 5,000 Tramways Co т 500,000 
Checkogram (Ltd.) ........ 42,500 Hay ward's Heath Electric 
Cheshire Light Rys. (Ltd.) 1,500, Supply Co 1.000 
Church Stretton Electric Heberlein Со, ............... 1000. 
Supply Со.... ............ 10,000 | Henry Wallwork & Co. . . 100," 
City of Buenos Ayres Hove and Worthing Elec- 
Tramways Coo 1,240,000 tric Tramways . . . 100,000 
Clarkson Bros. .. ............ 10,000| Hunter Electric Candle 
Cleminson Electric Lamp Lamp Co. e 800 
Attachment. 2,500 Hyderabad Electric Light 
A. Cunnell & Co............. 2000 & Traction Co... 1000 
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Норе-5 nith Electrical Co. 238, 00 Paddington Elec. Supply Co. 21,000 
Immisch Launch & Boat Co. 10,000 Peto & Radford ............ 40, 000 
Imperial Engineering Sap- | Poeumatophone (Ltd.) 3,000 
plies Co 1,500 , Pollak - Virag Telegraph 
Kendal and Gent... 100000 $ува........................ 2,500 
Kingsbridge & S. Devon | Raworth's Tractn. Patente 50,000 
Elec. Ltg. & Traction Со, 2.000 Rhodes Electrical Mfg. Co. 60,020 
Kramos Limited ............ 4,000 Rhodes Electrical (Paren') 
Lemmon & Co 2,100 Syndicate Mehta de 5,000 
Lewis Motor Co 2,000 Rubber Reclamation Co... 10,000 
Lodge Electric Light & Saxonia Ele:trical Wire Co. 10,000 
Power Co 3,000 Scotch Water Power Synd. 5,000 
London Electrical Synd. .. 10,000 Scottish Elec. Traction Co. 500 
London ElectronWorks Co. 26,000 Shropshire, Worcestershire 
R. Н. Loogbotham & Co. 10,000 & Staffordshire Synd. 10,000 
Lowne E'ectric Clock & Simplex Arc Lamp Synd. 16,000 
Appliances Co............. 8.000 Simpson Automatics ... .. 2,000 
J. C. Lyell & Co. ............ 2,000 W. Sieson & Co. ............ 25,000 
Madras Electric Tramways 100,000 Sprague Elevator Co 5,000 
Magnetic Separator (Ltd.) 1,250 J. Stone & Co 700,200 
Marks & Hodgkinson ...... 5,000 Supplies Limited 5,000 
Marlboro’ Elec. Supply Co. 1,000 Sykes & Sugden ............ 6,000 
Mechan & Co 200,000 Telephos (Ltd.) ...... ..... 10,000 
Mill, English & Co.......... 30,000 Thermit (Ltd.)... 50,000 
Miniature Are Lamps 2,000 Topsham Electricity Sup- 
Morris-Hawkins Elec. C» 11,000 ply Со. ..................... 5,000 
Mors Limited ............... 15,000 | Tramways Exten. Synd... 5,000 
Muirhead & Co. ......... .. 50,000 | United Electric Tramways 
Musselburgh Constrn.Synd. 76,000 (Monte Video)) 500,000 
Nealeron (Ltd.) . 5,005 | Vaughan, Brown & Со. ... 15,000 
Nicholson & Robinson 2,000 | Veraon Mechanical and 
Otto Electrical Mfg. Cv.... 10,000 | Electrical Registers 25,000 
Oulton Broad Elec. Co. 5,000 | Wallace Lamp Synd. ...... 35,000 
Penmachno, Corwen and Thos. W. Ward (Ltd.)...... 550,000 
Bettws-y-Coed = Light Weston, Clevedon & Portis- 
Railway Co. ...... ...... 3,000 | head Docks Ry. Co. 120,000 


PUBLIC COMPANIES WOUND UP, DISSOLYED, ёс. 
IN 1904. 


The following are the principal electrical and engineering 
limited liability companies which have been wound up (either 
voluntarily or compulsorily) during the past year. An asterisk 
(*) denotes that the company was wound up by order or under 
the supervision of the court, and (+) that the company has been 
struck off the register of joint-stock companies :— 


Argentina Electric Tract‘on Co. fFleet & Disti ict Electricity Co. 
Automatic Telephone Co, (1903). fFermoy & District Electricity Co. 
Auxiliary & Light Railways & Tram- Ferranti Limited (to be recon- 
ways Co. (struction). | structed). (Mauritius). 
Bath Electric Mfg. Co. (for recon- Gas & Electric Lighting Corpn. 
+Berrenberg Electric Lamp Synd. 1Gramme's Magneto- Electric Co. 
Blake-Morscher Elec. Ore Separa- | Hawaiian Tramways Co. 
tor Synd. Hedges, McKrell & Taylor. 
tBritish & Foreign Tramways Co. Industriel Storage Battery Synd. 
British Electric Separating Co. tItalian Elec. Light & Power Co. 
Bury, Rochdale & Oldham Tram- tJoel Electric Carriage Motor Bat- 
TCarbon Co. [way Co. tery Synd. 
City of Buenos Ayres Tram ways Co. Johnson Electro-Germicide Synd. 
TCity of Mexico Electric Power Synd. tKew, Richmond & Kingston Tram- 
Cleveland & Durham County Elec: ways Co. 
trical Power Co. (Ltd.). tLeeds, Wakefield, Dewsbury & Dis- 
+Colwyn Bay Elec. Light x Power Co. trict Elec. Tramways. 
Croes Elec. Engineering & Mfg. Co. Lincoln Tramways Co. 
TCrystal Palace Light Railways & | London Electrical Synd. 
Tramways Co. London Telegraph & Steam Gauge 
Derbys. & Notts. Ee. Power Synd. Electric Co. 
tLove’s Electric Traction Co. 


Dover Electricity Supply Co. 
*Sir Hiram Maxim Elect. & Engi- 


t Esst Suffolk Tramways Co. 
Edison Gower-Bell Telephone Co. | *McQuire Mfg. Co. [veering Co. 
* Motor Mfg. Co. 


of Euro, e. 

Elec. Maintenance & Access. Synd. | National Electric Tracticn Co. 
Elec. Supplies, Rubber & Ebonite C0. P. & К. Storage Battery Co. 
Electrical Wool Pulling Synd. | Peto & Radford. 

Electric & General Contract Corpo. Pioneer Electric Co. 
TPollard Elec. Engineering Со. 


Electric Extension Co. 
Electric Generating Stations, TRailways Electric Supply Synd. 
Electric Light, In:urance & Main- Rar goon Elec. Construction Synd. 
tenance Co. Reliance Electric Co. 
T Electric Tested Lamp Co. Rhyl & Prestatyn Light Railway 
* Electric Timber Seasoning & Pre- Round's Accumulator Co. [Co. 
serva'ion Co. Sheffield Electric Advertisements. 
Electric Traction Co. *Shippey Bros. 
Electro Insti: ute. South Lancashire Electric Traction 
& Power Co. 


Electrical B'eaching Co. 
Electrical Fittings Co. South-We:tern Electrical Co. 
H. Sutton & Co. 


Electrical Indicator Synd. 
Electrical Inkless Printing Synd. Thames Valley Launch Co. 
Traction Development Co. 


Elect. Machinery Developments Co. 
TElectrical Navigation ProtectionCo. | Tramway & General Appliances Co. 
Tramway Trolley Co. 


TElectro Stannus Со, 
? Electro- Voelker Synd. Walker & Hodgetts. 
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RECENT DEVELOPMENTS IN SELF-EXCITED COM- 
POUNDED ALTERNATORS.* 


BY ALEXANDER HEYLAND. 


As is known, the main point of the system is that single-phase 
or polyphase alternating current generated by the machine is directly 
led to the field windings for excitation and for compounding by 
means of a commutator. By the interposition and suitable inter- 
connection of transformers, or by certain circuit arrangements in & 
single transformer, the exciting current of the machine is taken off 
in shunt to the main winding, and the compounding current in 
series, and so conducted to the commutator that the exciting current 
entering the field winding remains approximately constant for all 
loads, while the compounding current increases and decreases with 
the wattless component of the main current. By proper regulation 
we then obtain the condition that for any load the armature reaction 
is annulled and the drop in voltage of the machine is compensated 
for, or, if desired, an over-compounding of the machine with in- 
creasing load is obtained. The main feature of the machine is the 
commutator and the connection of the field windings to the same. 
This arrangement has for an object, first, to divide the main current 
before it enters the main winding, into two components, the watted 
and the wattless components; and to conduct only the wattless 
component to the field winding, so that the exciting current in this 
winding increases and decreases proportionately with the armature 
reaction of the machine. The second object is to prevent sparking 
at the comnmtator. For this purpose, the field winding and the 
commutator are so subdivided, and the field winding connected to 
the latter in such a manner, that two groups of circuits are obtained. 
Of these, the one is the field winding and receives the exciting 
current, as well as the wattless component of the main current; 
the other consists of cross-connections between the separate parts of 


Кто. 1. 


the field winding, forming thus a circuit which is connected to the 
commutator, displaced by one-quarter of a period relative to the 
pole winding, and serves to receive the remaining energy component 
of the main current. In consequence of a peculiar connection of the 
transformers, these cross-connections need not be dimensioned for 
the entire energy component of the main current, but only for a 
comparatively small part of the same. 

In an earlier type of machinet the field winding consisted of 
parallel-wound wires (generally four) but as this design had some 
drawbacks of both a mechanical and electrical nature, another field 
winding was devised, which is just as simple as that of ordinary 
machines, and allows furthermore of an exceedingly simple mathe- 
matical calculation of the commutation, so that in no case do 
difficulties due to the formation of sparks occur. 

By this new construction the separate parts of the field winding 
do not consist of B wires, but each part consists of a 
group of field windings which are connected to the commutator in 
parallel to one another. The separate groups are constructed exactly 
as in the case of the field winding of ordinary machines, and con- 
sists of field coils of a single conductor. As the separate parts 
consist of separate coils of a single conductor, the current is not 
interrupted, as was the case in the earlier arrangement, and this is 
avoided in the most simple way by placing the cross-connections 
at the ends of the conductors. But in this case the cross-connections, 
in order to prevent a short-circuit between neighbouring brushes in 
every brush position, must have a certain resistance which, as will 


* Abstract of a Paper read before Section B of the International Electrical 
Congress of St. Louis. 
+ The Electrician, Vol. LI., p. 969. 
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be shown, must bear a very definite relation to the resistance of the 
field winding itself. 

The arrangement is reduced in Fig. 1 to a bipolar diagram, and 
shown in Fig. 2 for a 12 pole machine. The field winding is here 
subdivided into six parts. We accordingly get in the 12-pole machine 
(Fig. 2), six-pole groups with two poles each, which are separately 
connected to the commutator. The commutator has nine segments 
per pole, six active and three blind segments. The segments per 
pair of poles are accordingly designated by the numerals 1 to 18, 
and the like segments of all poles are connected with one another. 
The cross-connections between the wire ends which are designated 
by p, р, p, are joined to the commutator segments.  I., IT., III. are 
the brushes, to which the three-phase exciting and compounding 
current is directly supplied. 

Of special interest is the theoretical process of commutation and 
the preliminary calculationsof the resistance of the cross-connections. 
These latter can be calculated in a very complete and exact manner, 
and it may be shown that, with a certain resistance of the cross- 
connections, the commutation voltage and the short-circuit currents 
of commutation become nil. If then the resistance is chosen too 
large, a short-circuit current is produced in the one direction ; if it 
is chosen too small, in the other direction. That is to say, with a 
certain resistance of these cross-connections the commutation volt- 
age becomes equal to zero. On the other hand, we should emphasise 
the fact that this ideal commutation is not practically obtained here, 


D 
sere 
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for the field pulsations and other conditions have as effect a certain 
commutation voltage. However, the result is theoretically very 
interesting in so far as it shows that there is for the cross-connec- 
tions a certain most favourable resistance, with which the commuta- 
tion becomes a theoretically complete one. 

The calculation is made in the following manner :— 

Let us consider (Fig. 1.) Brush II. to bein the commutation position, 
that is, the position in which the brush bridges the blind segments, 
and thus connects the beginning and the end of the field winding 
at points 6 and 10. As above mentioned, the current of Brush IT. 
should, with an exact compounding, be in this position I= O. We 
disregatd inaccuracies and any remaining part of the energy com- 
ponent of the main current in this brush. A short-circuit current 
would take, in general, the course of the arrows shown in dotted 
lines at Brush II. The current in the separate parallel-connected 
parts of the winding is assumed to be =i, the resistance of the 
separate parts of the winding=r, the P.D. between the beginning 
and the end of the parts of the winding, lying at the time beneath the 
brushes— for example, 1 to 15—is then ir = E, the same as the voltage 
between Brushes I. and III. As the self-induction in the separate 
parts of the winding (pole groups) is very high, the separate current 
strengths т, 7, i, can be taken as constant. As a matter of fact, 
these currents are not exactly constant but slightly pulsating. 
Thus, for example, the current in the position shown will be a 
minimum in the parts of the winding 6 to 10, and a maximum in 
1 to 15. Let us call the difference di. This is so much the smaller, 
relative to i, as the self. induction is greater, and we can, therefore, 
in order to dimension the cross-connections p, consider the separate 
gurrent strengths as constant. It is assqmed that the brushes 


should have the width of about three segments ; the currents led to 
the three parts of the winding shown to the right in Fig. 1 must, 
therefore, flow over the cross-connections, and we obtain in the 
cross-connections the designated current divisions—that is, in the 
connections 5 to 6 and 10 to 11=7, 4 to 5 and 11 to 19 —21, 8 to 4 
and 12 to 18 = 81. 

That no short-circuit current may occur in the positions shown 
for Brush IL, the voltage between the segments 6 and 10, that is 
between the ends of the part of the winding 6—10, must evidently 
be equal to zero. In this portion of the winding there appear two 
E.M.F.s which have opposite directions ; first, the ohmic drop 
in pressure ir, and second, an E. M. F. of self. induction, е,, which is 
produced by taking off the current di in the part of the winding, 
6 - 10. The commutation voltage then becomes zero when e,becomes 
—ir. It is clear that for this purpose the current di needs to be 
only very slight, so that we may assume, without making any prae. 
tical error, that the eurrenti is constant. In order that these condi- . 
tions exist, that is e, —ir, and that the voltage between the segments 
6 and 10 becomes equal to zero, the drop in voltage in the shunt 
connections 8 to 6 and 10 to 18 must evidently be cqual to the brush 
voltage. If o is the resistance of the separate cross-connections, 
this drop in voltage becomes 

2 (310 ＋ 2 ＋ io) 1210. 
The brush voltage was E= ir. We thus have 19ip—ir or p =1/12. 

For this value the commutation voltage would be theoretically 
exactly equal to zero. If we make p smaller, a short-circuit current 
will appear at Brush II. in the direction of the dotted arrows; or if 
we make p larger, in the opposite direction. Let us call the resis- 
tance of the entire field winding, that is of the six parts in parallel, 
R=r/6; the resistance of the cross-connections, that is, of the 2 by 
5 cross-connections in two groups in parallel is P=5p/2. We then 
have P=5p/2=5r/24=5R/4. That is, the resistance of the cross- 
connections will be about the same as the resistance of the winding 


Fic, 3. 


itself. While the current in the field winding is I=6:, the mean 
current of the cross-connection would be about 2i, that is, only 
about one-third of the entire current of the field winding. The 
additional losses in the cross connections are, therefore, not more 
than 10 to 15 per cent. of the losses in the field winding. 

The resistance of the connections p depends upon the number of 
parallel groups and on the breadth of the brushes. In practice the 
brushes are made four to five segments wide; so that they shall bridge 
across the blind seginents which are not connected to the winding. 
In the case for the position of the commutator shown in the 
illustration, the connections between 3 to 4 and 12 to 13 are with- 
out current, and the resistance of the shunt connections must be 
approximately p=7/6. The shunt connections are, therefore, greater, 
but the losses smaller, since the mean current decreases; so that in 
general the losses in these shunt connections amount to less than 
10 per cent. of the losses in the field winding. 

The transformer connections for compounding by means of two 
or & single transformer remain the same as before, and have been 
described in former publieations. 

In parallel connection the compound machines work excellently, 
and if they are compared with ordinary machines of small armature 
reaction they will be found even better than the latter. For paralle 
connection the series windings of the tranformers are connect 
together through three-compensating conductors, either at the ter- 
minals or at selected points of the winding. Consequently, the 
machines work directly upon and through one another as though 
the compounding was altogether removed; and since, in general, 
compounding machines are built with larger armature reaction than 
ordinary machines, they work well together in parallel connection. 
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The compounding works only outwardly, and, on account of the 
compensating conductors for all paral'el machines, together. The 
machines combine the advantages of machines of large armature 
reaction (as to operation in parallel) with those of machines of 
smaller armature reaction (as to constant-potential relation). 


Similarly, these machines work very well if connected in parallel 
with ordinary machines and in existing stations. In this case one 
must naturally take care that the machine is at least sufficiently 
large that its load corresponds to the wattless currents of the plant, 
since otherwise it could be overloaded. When one connects a 
compounded machine in parallel with an existing plant it corrects 
entirely automatically all pressure variations. If, for example, it is 
desired to keep automatically the voltage constant at certain points 
in a network, this can be accomplished in the simplest maner by 
connecting at these points the compounded machines in parallel as 
no-load motors. 


Finally, I will mention a more recent compounding connection 
which is of interest in so far as the connection can be applied 
directly to the machine without the interposition of transformers. 
In this arrangement the polyphase exciting current is generated 
in three auxiliary coils which are located on the stator. In order 
that such a machine may be at the same time compounded, a most 
simple arrangement has been devised whereby, in the same slots in 
which the auxiliary winding lies, there is placed also a part of the 
main winding, the respective coils being, however, connected in 
opposite directions to the remaining part of the main winding. The 
arrangement is diagramatically shown in Fig. 8. C is the com- 


mutator, BBB are the brushes, and sss the three auxiliary coils 


wound оп the stator and supplying the exciting current. 888 is 
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the main winding of the stator and S,S,S, the part of the main 
winding which lies with the auxiliary winding in the same slots. 
These coils are connected in opposite directions to those of the 
remaining part of the main winding. We can then consider the 
auxiliary winding together with the coils of the main winding lying 
in the same slots as а compounding transformer. The compounding 
is effected under the influence of the stray field of the machine, 
which is perfectly sufficient for the purpose. If the machine is 
loaded with a more or less inductive current, which has a tendency 
to produce a decrease of the field in the main winding, the same 
current will cause in part Sı of the main winding, which is wound 
in opposite direction to the remaining part, a corresponding increase 
of the field, and thus correspondingly increase the exciting voltage of 
the exciting current in the auxiliary winding s. With a suitable 
choice of the number of turns of the compounding coils of the main 
winding we can in this manner obtain a complete compounding, 
without employing a compounding transformer. 

This mode of connecting is mainly advisable for smaller machines, 
in which it is of importance to reduce the cost of the machines to the 
extent of the cost of a transformer. It, moreover, has the advantage 
that it is very simple, consisting mainly in reversing the direction 
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of connection of the coils of the main winding (which lies in the 
same slots with the auxiliary winding) with regard to the remain- 
ing main winding. At present there is exhibited at the St. Louis 
World's Fair such a machine of 60kw., by the “ Société Alsacienne 
de Constructions Mécaniques," Belfort. 

Fig. 4 shows a view of a standard machine, from which all rela- 
tions can be clearly seen. As shown, the commutator is of very 
moderate dimensions in comparison with the total size of the 
machine and can be easily placed where otherwise the slip rings or 
the exciting machine would be located. The machine represents 
one of the first constructions, in which the field winding consists 
of parallel-wound wires, and has been, up to the present, in opera- 
tion for about 10 months. The field winding can be clearly seen at 
the lower part of the field frame. All machines at present in course 
of construction are being built according to the diagram of Fig. 2, 
otherwise nothing has been changed in the exterior appearance of 
these machines. 


CORRESPONDENCE. 


Epes 


CABLE LAYING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Few of those who have had any experience of mains 
will agree with Mr. James Perry that they constitute an 
apparently simple question. On the contrary, the greater the 
length of their experience the more convinced will they be that 
the mains are the vital portion of their work 
demanding the greatest care, skill, attention 
and judgment. Mr. Perry appears to confound 
systems of mains with laying mains. No elec- 
trical work is more apt to be carried out badly 
| than this, and the best of systems, if badly 
| executed, will fail, while even an indifferent 
. system may give good results in the hands of a 
| skilful and conscientious foreman. 
| Too much appeurs to be expected of the 
solid system by the writer of the letter. By 
his own account, the lead covering of his cable 
was faulty, but he blames the bitumen. It is 
to be feared that his coal tar will 
not give him any better results ; if 
it does, he should take out a patent 
for eliminating the lead covering of 
a cable and substituting a coating of 
tar and sand. The function of the 
bitumen round the cable is to exclude mois- 
ture and chemical reagents, and, if the proper 
material be employed, and it be applied in a 
suitable manner, this result is attained. Refined 
Trinidad bitumen poured round the cable at a 
proper temperature, the lead covering of the 
cable being dry at the time, will adhere perfectly 
well. In the event of subsidence of the ground 
the bitumen has sufficient fluidity to follow the 
main and maintain the impervious covering. It 
is very rare indeed, in districts not subject 
to earthquake, that mains are subjected to 
sufficient vibration to cause cracks. 

Tar is objectionable in many ways. It contains impurities 
which attack certain classes of dielectric, and by itself is 
useless as an envelope on account of its fluidity. If mixed 
with pitch, the resulting compound is either too fluid or too 
brittle and liable to crack. If mixed with sand, there is 
danger of mechanical damage to the cable, and interstices are 
unavoidable, rendering it impossible to obtain a thoroughly 
waterproof envelope. Mixtures of tar and sand date from the 
earliest days of main laying, and have been abandoned long ago. 


Since Mr. Perry asks in a despairing manner whether there is 
one right way of laying mains, perhaps I may be permitted to 
say that I believe there is for low-pressure work. If he will 
employ stiff bare copper strip, strained between porcelain 
insulators, carried, through the intervention of vulcanised 
rubber buffers by enamelled cast-iron supports, in a well- 
drained five to one concrete eulvert, i by York flags, 
well cemented with Portland cement, he will have a main 
that will not have deteriorated when his great-grandchildren 
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are white-haired. He may, however, have to rebuild his town 
The 


round the main in order to find sufficient space for it. 
next best thing is a continuously-insulated cable properly laid 
in Trinidad bitumen such as Mr. Perry condemns.— Yours, &c., 
London, Jan. 3. C. H. WorDINGHAM. 


ELECTRICAL EXTRACTION OF NITROGEN FROM 


THE AIR. 


(Translation. | 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In an article on “Electrical Extraction of Nitrogen 
from the Air" by Edstrom, in No. 1,380, p. 54, of your 
‘ journal, our name is mentioned in connection with a process for 


obtaining calcium cyanamide from the nitrogen of the air. 


That the process has a greater significance than might be sup- 


posed from the article eited above may be gathered from the 
following facts :— 

1. The process is no longer merely a laboratory method, 
but is already at work in Berlin on a fairly large scale. In 
addition, the Società Italiana per la Fabbricatione di Prodotti 


Azotati is building a works at Piano d'Orta, in Italy, having 


an output of 4,000 tons a year. 

2. The calcium cyanamide can be used as a fertiliser instead 
of nitrate or ammonium sulphate, this fact having been estab- 
lished by experiments extending over three years conducted 
by Geheimrat Prof. Dr. Wagnerand Prof. Dr. Gerlach, of the 
Royal Agricultural testing station in Darmstadt and Posen; 
also by Prof. Wright, Glasgow ; Prof. Hall, Rothamstead ; Prof. 
Meyer, Wageningen; and Agronom Carvallo, Tortosa-Valencia, 
engineer, who are well known experts. 

3. There is a process devised by our firm for preparing 
calcium cyanamide which differs from that associated with the 
name of Dr. Frank and his colleagues, Dr. Caro, Dr. Rothe, 
and Dr. Pfleger. By this method the nitrogen is fixed by 
heating lime and carbon in a stream of air in a resistance 
furnace, under determined conditions, this direct process of 
fixation dispensing with the previous formation of calcium 
carbide. © 

4. Both processes for the preparation of calcium cyanamide 
(commercially known in Germany as Kalkstickstoff) are being 
developed by the Cyanidgesellschaft in Berlin, which is one of 
the offshoots of Siemens and Halske, and has been making and 
supplying the material for a year past.— Yours, &c., 

SIEMENS AND HALSKE A. G., 


Berlin, Dec. 19. Rap. Erlwein. 


A NEW RESISTANCE FOR ARTIFICIAL LOADS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: The following may be of interest to your readers, if it 
has not already been noticed in your columns :— 

A few weeks ago a short paragraph appeared in the Eugineer 
describing a water-cooled iron wire rheostat used by M. Weber, 
of Nancy, for dissipating electric energy during a dynamo 
test. It consisted of six lengths of iron wire, each 0'128in. 
diameter and 65yds. long, wound into coils and placed side by 
side in a woodon box with terminals at the end of the coils 
connected up in parallel. This arrangement dealt with a 
current of 1,660 amperes at 500 volts. About 27 gallons of 
cold water per minute were passed through the box. The 
test lasted five hours, and the wires showed no sign of 
deterioration. Each coil carried 1,660/6 —276:17 amperes. 
The current density was 25,300 amperes per square inch. The 
theoretical drop in each coil is only abont £17 volts, or, sa y, 
90 per cent. of the actual drop. Admiring the compactness 
and cleanliness of such an arrangement, but doubting the 
recorded drop, we had a small coil fitted into a box about 
30in. long. The wire was of steel, 0-0085 in. diameter and 
25ft. long, wound into a coil zin. diameter and їп. pitch. 
It was connected to the 220 volt service in this city, 
and theoretieally should have passed 10 amperes, but only 
5 ampercs would pass, and about half the length of wire had 
to be removed before 10 amperes wou!d flow, confirming M. 
Weber's record. We are not able at present to explain how 
this result comes about, but it scems to us to be interesting 
and worth investigation. The current density was 175,000 
amperes per syuare inch, an amazing amount, but the wire 
carried it perfectly well. Clean tap water was used in the box 


to keep the wire cool. As the water is not intended to act as 
a conductor no acid or salt is necessary. Any addition of that 
kind would no doubt lead to rapid corrosion of the wire. Sub- 
sequently we used two coils of this kind in parallel for testing 
а 7ökw. plant at 220 volts. The wire was of iron 0:0625in. 
diameter. The box was 7ft. long and 12in. by 6in. inside. 
There were four coils in the box, intended for testing two 
75kw. sets in parallel, but only one set was then tested and 
only two coils were used. А small stream of tap water was 
passed through the box, but on this occasion its volume was 
not measured. The temperature of the water rose only a very 
few degrees. The apparatus answered perfectly and gave no 
trouble whatever. The current density was 56,000 ampcres 
per square inch. 

À very convenient arrangement is to put four coils in a box 
side by side with the terminals at one end provided with holes 
through which a horizontal copper bar can be passed and 
clamped. When the bar connects all four terminals in parallel 
the coils carry full load. When withdrawn from one terminal 
three coils carry three-quarter-load, two coils carry half-load 
and one coil carries quarter-load. If switches be added the 
load can be varied very quickly. A final adjustment of load 
within small limits can be made by varying the quantity of 
water passing through the box, for the resistance of the wire 
rises and falls as the temperature rises and falls, and the tempe- 
rature depends upon the quantity of water passing through. 
The chief value of the device is in testing generating plants 
after they have been erected at the purchaser's works. Com- 
pared with a set of tubs, such as we have seen used, contain- 
ing lead plates and salt water, replenished, when the tubs boil 
over, by a jet of water from a hose pipe, directed by a man 
standing on an insulated platform, the Weber contrivance is 
elegance itself, and would, we are sure, be greatly appreciated 
by any of your readers who might givo it a trial.—Yours, &c., 

Birmingham, Dec. ?1. HENRY Lea & Son. 


MOVING-IRON INSTRUMENTS AND THEIR 
“MAGNETIC HISTORY." 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In view of the interesting figures given by Mr. G. F. C. 
Searle in his recent Paper before the Institution of Electrical 
Engineers, it occurred to us to investigate the possible error 
introduced into the readings of moving-iron ammeters and 
voltmeters working at low magnetic inductions. 

It is well known that, for many reasons, it is of great 
importance to keep down the induction in instruments of this 
description when used for alternating currents, but it appeared 
possible that, in the case of direct-current instrumenta, the low 
inductions employed might introduce errors due to varying 
“Magnetic Histories." To determine this point, а low reading 
“ Universal” moving-iron ammeter was tested and calibration 
curves taken under various conditions. It may be noted that the 
induc'ion in the moving-iron in these instruments is kept 
exceptionally low so as to avoid frequency errors when used 
with alternating current ; hence it was thought possible that 
the readings might be affected by a direct-current overload. 

In the first place, the instrument was thoroughly demag- 
netised and a set of up readings taken. It was then again 
demagnetised ard a downward curve obtained. After this the 
instrument was overloaded to the extent of some 700 per cent. 
and another upward and downward curve obtained. It was 
found that the mean difference in the reading, brought about 
by this exceptionally drastic treatment, was as follows :— 
At full load 0:5 per cent , at two-thirds full load 0 1 per cent., 
at one third full load 0-6 per cent. It will thus be seen that 
the influence cf the previous “ Magnetic History " can, for all 
practical purposes, be entirely neglected in this type of instru- 
ment as manufactured by us.— Yours, &c., 

London, Jan. 2. EVERETT, EDGCUMBE & Co. 


Trade Marks in China.—It is officially stated that in conse- 
quence of representations made by H.M. Minister at Peking and 
other foreign representatives, the Chinese Government have under- 
taken that no trade marks shall be registered until an agreement has 
been arrived at with regard to the amendments which it is desired 
to introduce. In the meantime offices at Shanghai and Tien-tsin 
remain open to applicants. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS V. АСАН Т AND FILLED. 


Applications are invited for the porition of second assistant elec- 
trical engineer upon the central office staff of the Bradford city 
electrical engineer and manager. Salary £250 per annum. Appli. 
cations by first post Jan. 19. See also advertisement. 

Hammersmith Electricity and Lighting committee require a 
technical assistant for the meter department. Application forms 
from chief engineer (Mr. G. Gilbert Bell), 57, Fulham Palace-road, 
London, W., to whom applications by Jan. 18. See advertisement. 


The Alliance Electrical, Co. (Ltd.), 137, Regent-street, London, 
W., require at once several electrical engineers capable of esti- 
mating for electrical power work, especially for colliery plants. 
Applications to Mr. A. J. Bloemendal, manager. See advertisement. 


Three additional assistants are wanted in the department of elec- 
trical engineering of the City and Guilds Central Technical College. 
Commencing salaries £200, £150 and £150 per annum respectively. 
Applications to Prof. Ayrton, Exhibition road, London, S. W. See 
also advertisement. 


Two improvers are wanted to act as switchboard attendants in a 
combined lighting and traction power station in the Midlands. See 
advertisement. 


An experienced canvasser is required for an electric power and 
light company. Wages 25s. per week and commission. See adver- 
tisement. 


A lecturer in mechanical engineering is required at the South- 
Western Polytechnic, Chelsea, London, salary £150. Applications 
by Jan. 12. 


Hanley Corporation require an electrical engineer to take entire 
charge and management of their electricity undertaking. Salary 
£800, rising, by annual increments of £10, to £850 per annum. 
Applications to the town clerk (Mr. Arthur Challinor) by Jan. 10. 


The Council of Victoria University, Manchester, propose to appoint 
a professor of engineering. Total income not less than £1,000 per 
annum during the first three years. Applications by Feb. 16. 


On Tuesday Worcester Council had before them the short list, of 
three selected candidates (Messrs. C. M. Shaw, E. E. Hoadley and 
W. J. Bache) for the position of city electrical engineer in succes. 
sion to Mr. C. J. Sutherland, who is retiring through ill-health, and 
ultimately the choice of the Council fell upon Mr. Shaw. 

Mr. Shaw, who was born in 1875, was educated at Victoria University, 
Leeds. After serving an DR with Messrs. Blakey, Emmott 
& Co., he went through the engineering shops of Fairbairns,Naylor & Co., 
Leeds. He was shift engineer at Dewebury from 1894 to 1897. In 1897 
he joined the staff of the Yorkshire House to House Electricity Co. as 
mains engineer, and remained with the company for 44 years. In April, 
1902, be was unanimously elected to the position of city electrical engi- 
neer at Wakefield. The undertaking has since made great progress. In 
addition Mr. Shaw has acted as adviser to Wakefield Corporation in con- 
nection with the system of tramways recently opened in that town. 

Mr. Edward Rayner was recently appointed canvassing engineer 
and general commercial agent to Wolverhampton Corporation 
electrical department. Mr. Hayner has been for six years chief 
electrical engineer to Messrs. W. A. Baker & Co., Newport (Mon.), 
and wasformerly engineer-in-chargefor nearly five years at Southport. 


In our issue of Dec. 16 we announced that Mr. J. H: Fooks Bale 
had been appointed borough electrical engineer at Battersea, but 
Mr. Bale was in the meantime offered a similar position at Waltham- 
stow, which he decided to accept. 


Mr. A. V. Wardrop, of York, has been appointed chief electrical 
engineer to Elland District Council. 


Mr. Harold W. Seymour has been appointed car-shed superin- 
tendent by Blackburn Corporation Tramways committee. 


Personal.— We understand that Mr. F. R. Davenport has accepted 
& position with the firm of Peter Brotherhood, engineers, West- 
minster, and has left the service of the British Thomson- Houston 
Co. with whom he has been for many years, latterly as manager of 
the London office. 


BDUCATIONAL. 

Technical Education.—In order to encourage technical educa- 
tion in motor engineering, the Society of Motor Manufacturers and 
'Traders, whose third international motor exhibition will be held at 
Olympia from Feb. 10 to 18, have determined to grant free admission 
to all engineering students attached to any recognised school or 
polytechnic classes. Principals of engineering schools and poly- 
technics are invited to apply for these free admission tickets to 
the secretary, Clun House, Surrey-street, London, W.C. 

Portsmouth Technical Institute.—The students in electric 
wiring have become so numerous that the class has been divided 
into two sections. 


Aberdare.—A meeting of the electors, at which it is stated over 
6,000 persons were present, on Wednesday considered the Council's 
bill seeking power to construct electric tramways and a refuse 
destructor. 

The Chairman of the Parliamentary committee (Mr. E. M. Hawn) 
presided and explained the scheme, for which it is proposed to borrow 
£93,000. Mr. Stephen Sellon had assured them the scheme would not 
cost more than £82,000. 

Mr. C. B. Stanton moved the approval of the Council's proposals, and 
said the British Electric Traction Co. were prepared to pay £1,000 a year 
to the Council for the right to construct a tramway in the town, and he 
argued that if the company could earn а dividend and pay £1,000 besides 
the Council should themselves be able to make such a scheme pay. 

Opinion seemed to be about equally divided and the voting close, but 
Sy 5 was declared carried. It is said that a poll will probably 

en. 


Arbroath.— The arrangements for the transfer of the Arbroath 
electric lighting order to the Empire Electric Light & Power Co. 
have been completed, and consent of the Board of Trade to the 
transfer has been applied for. 


Argentina.—The ‘ Review of the River Plate says :— 

The Buenos Ayres Director of Public Lighting has reported that the 
City Council pay $23.26 per lamp per month for their 760 arc lamps, and 
he advises the acceptance of the offer of the Compania Alemana to supply 
current in bulk at $0:035 gold per kilowatt-hour. The cost of mainte- 
nance is $6.90 per lamp per month, and the total cost per lamp would be 
$20.64 against $23.26 now paid, which would represent an economy of 
$24,020 per annum, and allow of the purchase of all the lamps, fittings, 
&c., in a year. 

The commissioners appointed by the La Plata Government and the 
River Plate Electricity Co. to assess the property of the company with a 
view of liquidating the share held by the Government, have decided that 
the company are to pay for machinery, &c., $17,763, and for land and 
buildings $179,847. The Government are to pay for lighting accounts 
$158,236, leaving $89,575 in favour of the Government. 

The section of the Buenos Ayres Metropolitan Tramway Co. from Las 
Heras to Plaza Constitucion has been converted to electric traction and 
opened for traffic. | 
. Mr. Eduardo Jones, who has had to go through six years' litigation to 
prove his right to possession of the Oriental & Platense Telegraph Co.'s 
undertaking, has at last been victorious. 


Beckenham (Kent).— The electricity works are leased to the 
British Insulated & Helsby Cables (Lid.), and at the last meeting 
of the Council & proposal was submitted to extend the company's 
period of lease, which expires in November next. Pending the 
financial report to be presented in March the proposal was not 
adopted. 


Belfast.— The ME of the Delfast Street Tramways Co. 
passed into the hands of the Corporation on Saturday. A contract 
for the conversion of the whole system to electric traction has 
already been let to Messrs. J. G. White & Co, 


Brad ford.— In consequence of the recent failure of electricity 
supply one of the officials (the outside superintendent) has, it is 
stated, been requested to tender his resignation. 

The city electrical engineer (Mr. Blackman) has reported to the Elec. 
tricity committee that the maps which should locate the exact situation 
of the cables were found to be incorrect. In some cases cables shown 
on the plans to be on one side of the street were found on the opposite 
side, and in other instances they were found in the roadway when marked 
under the pavement. In sinking a trial hole in Kirkgate two cables were 
found in a stoneware drain-pipe. The committee held that the outside 
superintendent is responsible for the absence of working plans. 

At the meeting of the Electricity committee last week the city 
electrical engineer (Mr. Alfred S. Blackman) presented a report 
advising the adoption of the three-phase system for extensions for 
both tramway and general supply in outlying districts. The report 
was adopted. 

The city tramways department inaugurated its parcel delivery 
system on Monday. 


Bridlington.—The borough electrical engineer (Mr. Beckett) has 
prepared a report on public lighting setting out the average charge 
in 86 towns for are lighting and that proposed to be made in 
Bridlington. 

The average cost per lamp per annum was found to be £20. 198. 6d., 
the proposed charge at Bridlington would be £15; average cost of Nernst 
lamp £5. 5s., proposed charge £5 ; average cost of 120-watt incandescent 
£7, proposed charge £5 ; average cost of 90-watt incandescent £4. 15s., 
proposed charge £4; average charge 60-watt incandescent £3. 10s., pro- 
posed charge £83. Mr. Beckett proposed to introduce 32 660-watt arcs, 
15 120-watt Nernsts, 85 120-watt incandescents, 197 90-watt incandescents 
and 113 60-watt incandescents, the total cost being estimated at £2,107, 
and the total c.p. 43,703. The Corporation are paying £1,349 for gas 
lamps giving only 8,384 c.p. 

Councillor MarNPRIzE said that the town could not possibly tolerate the 
present quality of lighting much longer, for it was perhaps the worst 
lighted town in England. 

Mr. Beckett's report was adopted. 


Chefoo (COhina).— The Imperial German Post Office are the 
owners of the telephone service in the foreign settlement in Chefoo. 
The head office is at Shanghai, There are three exchanges (Chefoo, 
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Hankow and Tsingtao). There are 48 subscribers and the sub- 
scription is 60 Mexican dollars per annum. The service was 
established in 1901. 


Chester-le-Street.— The Council have rescinded their resolution 
to oppose the Durham Electric Power Distribution Co.’s application 
for a provisional order, which will now be unopposed. 


Cuba.—In a report on the trade of Cuba for the year 1903, Mr. 
Lionel Carden, Н.М. Minister at Havana, states that the imports 
of British machinery into Cuba are now nearly double what they 
were in 1902, but still only represent 14 per cent. of the total, 75 per 
cent. being supplied by the United States. In electrical machinery 
British manufacturers are scarcely represented at all. 


Darlington.-—The Corporation claim £14,000 from Durham 
County Council for the paving of main roads in the borough in 
which tramways have been laid. The County Council dispute their 
liability, and contend that macadam paving would have been sufli- 
cient for the roads in question if the tramways had not been laid, 
and that the undertakers should bear the extra cost of paving neces- 
sitated by the tramways. The Local Government Board will shortly 
hold an inquiry to settle the point. 


Dartford.—The Council have applied for sanction to a loan of 
£300 for “ тее” wiring. The Board of Trade have been asked to 
extend the period of the Council's tramway order. 


Dock Lighting.—The Mersey Docks and Harbour Board have 
approved the scheme of the Works committee to adopt electric 
lighting at the Brocklebank Graving Dock and IIerculaneum 
Graving Dock No. 4 at a total estimated eost of about £3,000. 


Dover.—All the municipal buildings are to be lighted electrically 
at a capital cost of £178. 10s. 


Dublin.—The report of the Council in committee on electric 
lighting matters, which was presented at the Corporation meeting 
on Monday, stated 

That the committee unanimously recommended the Council to retain 
in its own control the electric lighting undertaking and the working thereof. 
The committee also recommended that the committee undertake no 
further or additional constructional work until the consulting engineer 
has reported that the works covered by his agreement with the Corpora- 
tion of Sept. 22, 1899, had been finally completed. The lighting com- 
mittee are to be at liberty to carry out service work for new consumers 
and extend the existing distributing mains where necessary within the 
present area of supply, and where there may be a statutory obligation to 
give supply. The question of the condition of the machinery to stand over. 

The report was adopted. 

Durban.—The accounts of the municipal electricity department 
for the year ended July last show total capital expenditure £254,000, 
or with tramway power plant £294,000. 

£36,550 has been placed to depreciation. The year's revenue (including 
£1,028 for outstanding accounts) was £69,052, and included £9,375 for 
current supplied to tramways, £44,004 for private lighting, £2,561 for 
lighting public buildings, £6,100 for street lighting and 46.98 1 for power. 
The total working expenses were £38,264, gross profit £30,788. Interest 
required £7,725, £6,400 was placed to depreciation, besides special 
allowances of £5,000 on account of abandonment of works and £750 for 
temporary buildings demolished. 4,612,146 units were generated, 1,343,385 
used by the tramways, 1,361,754 sold to private consumers for lighting 
and 680,901 for power and 401,635 for public lighting. There are 2,441 
private lighting and 140 power consumers. The capacity of the plant 
is 5,000 н.р. 

Eccles.—The Council has decided to apply for sanction to a loan 
of 45,000 for purchase of electric motors to be let on hire. 


Esypt.—A contract has been entered into between the munici- 
pality of Mansourah and the Mansourah Electric Supply Co. (Ltd.) 
(а British company) for the establishment of clectricity supply in 
the town. 

An agreement has been arrived at between the municipality of 
Helouan and the Metropolitan & Cairo-Ilelouan Railway Co. for the 
electric lighting of the town. 


Electric Power in India.—It is announced that Sir Thomas 
Higham, who represents the Punjaub Power Association, has 
arrived in Lahore for the purpose of acquiring from the Punjaub 
Government concessions for the utilisation of the water power, and 
especially the irrigation canals of the Punjaub for the generation of 
electrical energy. 

Electrical Engineering in the North.—In the Shipbuilding 
and Engineering Annual to the * Glasgow Herald.” published on 
Dec. 31, considerable space is devoted to a review of clectrical 
engineering progress in Scotland. 

Fire and Waterproof Dynamos. A fire recently occurred at the 
New England Building, Cleveland, Ohio, which is electrically 
lighted throughout by a plant consisting of three Westinghouse 
625kw. engine type generators, installed in the basement. The 
heat to which the machines were subjected was sufticient to com- 
pletely burn away the insulation on the outside of the field coils, and 
for an hour they were played upon by six hose pipes. We are, 
however, informed that within an hour of the extinction of the fire 
the first of these machines was carrying its full load, and another 
followed in a short time, the two machines dealing with the entire 


lighting of the building that under normal conditions utilised three 
machines. With the exception of the outer layer on the field coils, 
which was burnt away, the insulation was fireproof, and easily with- 
stood a heat that was sufficient to burn and blister the paint on the 
frames. 


Forthcoming Book.— Messrs. Longmans & Co. will shortly pub- 
lish “N” Rays, a collection of Papers by M. R. Blondlot, with 
additions, translated by M. J. Garcin, und revised by Prof. A. W. 
Reinold. 


German Exports. — The total exports of machinery from Ger- 
many in 1903 were far in excess of the imports, and nearly all 
descriptions of machinery participated in this increase. Electrical 
machinery exported to the United Kingdom stands for £289,550, to 
Russia £98,700, Belgium £98,500, Italy £87,100, Spain £73,300, the 
Netherlands £62,450, Austria-Hungary £45,700, Sweden £39,800, 
Argentina £38,400, Switzerland £29,100, France £25,100. Steam 
engines were exported to the United Kingdom to the value of 
£276,000, a sum comparatively similar to that of electrical 
machinery, being about three times larger than the exports of 
similar machines to any other country. 


Germiston (Transvaal).—The township of Germiston as well as 
the group of mines controlled by the Consolidated Goldfields of 
South Africa are supplied with current by the General Electric 
Power Co., whose service commenced in 1898. For the township 
there is on the lighting load the equivalent of 13,600 8 c.p. lamps 
connected, 432 consumers being on the company’s books for this 
service. The charge for lighting is 9d. and for power within the 
township 4d. per unit. The supply for lighting is from the com- 
pany’s station, which is primarily equipped for supplying power to 
the mines above mentioned. Of these there are nine in number, and 
the equivalent of 75,000 8 c.p. lamps is connected up, the trans- 
former sub-stations being owned by the Consolidated Goldfields Co. 

Plans are now being prepared for three-phase plant of an aggre- 
gate of 4,000kw. to be added to the 2,000kw. plant now operating. 
The supply to the mines is charged at 1°75d. per unit, a reduction 
from the charge of 2d. per unit having recently been made. 


Gloucester.—The electrical engineer (Mr. W. J. Bache) last 
week submitted to the Electricity Supply committee proposals and 
plans for additional boilers and generating plant. Consideration of 
the matter was adjourned. 

Gravesend —King-street schools are to be wired for electric 
lighting at a cost of £48. 

Haslingden.—The revocation of the electric lighting order has 
been deferred for six months. 


Islington (London).—On Wednesday the Lighting committee 
reported that an agreement had been entered into with the County 
of London Electric Supply Co., under the provisions of the London 
Electric Lighting Areas Act, 1904, for the re-arrangement and 
transfer of parts of Finsbury and Islington electricity supply areas, 
and in which mains had been laid. | 

Islington (London) Finance committee have passed the following 
estimates :—£1,745 for are lighting and conduits, £500 for an elec: 
trical exhibition to be held at Hornsey-road baths, £385 for proposed 
purchase of seven transformers, maximum indicating devices, &e., 
£320 for painting and cleaning generating station. 

Kirkcaldy.—The scheme for the construction of the Kirkcaldy to 
Leven tramway has been approved. Only about 2 miles of the line 
will be on the public roads, the remaining 6 miles being run on the 
estate of Mr. Wemyss. 


Littleborough.—Sanction has been received by the Council to 4 
loan of £84,854 for the purchase and reconstruction of the tramways: 


Liverpool.— The Corporation confirmed the promotion of the 
Liverpool Omnibus Lill and Tramway provisional order on 
Wednesday. 


London Electric Power Schemes —Shoreditch Council have 
called a conference of London local authorities to consider the steps 
to be taken to oppose the various bills which have been lodged for 
acquiring powers to supply electricity in bulk in the metropolian 
area. The conference will also be asked to consider what action 
should be taken in regard to the Supply of Electricity Bill if it 
should be introduced next session. 


London County Council Tramways.—The experiment referred 
to in our last issue (p. 443) on the Tooting route with a top-deck car 
travelling from London to Tooting (passing under the two bridges 
at Clapham-road and Balham) took place last Thursday without 
mishap, but on the return journey, owing to the peculiar gradient 
of the road, the car would not pass under the Clapham-road bridge: 
and the Council have now to decide whether the road gradient is to 
be altered or a modified pattern of top-deck car adopted. 


Manchester.—The chairman of the Electricity committee (Mr. 
IIowarth) announced at the Corporation meeting on Wednesday, 
that terms had been arranged in the matter of the action of Harters 
v. Manchester Corporation. 

This action was brought to recover compensation for vibration caused 
in working the machinery at the Bloom-street station. It was thought 
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the committee might have been able to avoid having to purchase any 
property, and an eminent authority on vibration was consulted. He pro- 
posed a scheme, which was tried, at a cost of several thousands of 
pounds, but it proved a failure. A proposal was now made, which the 
Council were asked to sanction, that the committee should agree to pur- 
chase two warehouses adjoining the station. 

The agreement was approved. 

Mr. Bowie moved a resolution in favour of allowing the present fire 
insurance policies of the Corporation to lapse and the establishment of & 
Corporation fund with the amount of the premiums,and reference to a com. 
mittee for report. The Corporation (he said) insured boilers, ships, against 
street accidents, tramways and buildings, schools and other matters. If a sys- 
tem of municipal insurance were adopted no extra staff would be required. 
One clerk could deal with the whole of the business. He had investigated 
the figures as to the profits of insurance companies, and he found that for 
every sovereign paid into the coffers of the great insurance companies, 
the public got back 5s. 9d. As to the tramways, the present responsi- 
bilities of the city in payments for compensation were increasing. In 
1902 the amount paid was 4944, in 1903 £5,093 and in 1904 £9,130. In 
Glasgow & system of municipal insurance for the electric tram service 
had resulted in a considerable saving. During 20 years Manchester Cor- 
poration had paid in insurance premiums nearly £30,000, and had only 
received back a little over £8,000. 

Mr. ELverRsToN moved an amendment that a special committee be 
appointed to inquire whether insurances should be dispensed with or 
could be placed on a better basis. He thought that if the Council adopted 
the suggestion of Mr. Bowie it would be guilty of false economy. 

The amendment was accepted. 

The Hadcliffe-Whitefield tramway route has been opened for 
traffic. 

Mansfield Woodhouse.—The District Council have appointed а 
deputation to negotiate with Mansfield Corporation for a supply of 
electric current. 

Municipal and County Olub.— Sir William J. Collins, M.D., 
D. L., J. P., chairman of the due ation committee of London County 
Council, will be the guest of the Municipal and County Club, 
Whitehall Court, at their next house dinner on 27th inst. 

Municipal Telephony.— It is announced that Dewsbury Corpora- 
tion are to be approached on the subject of the establishment of a 
municipal telephone system. 

Newcastle-on-Tyne.—.A\t the City Council meeting on Wed. 
nesday the mayor said that when the Revision committee took over 
the tramway system at the end of the financial half-year, there was 
a deficit of £5,000. 13 weeks later that had been wiped out, and 
there was a balance of £3,500, not due to increased profit, but toa 
reduction in expenditure of more than £300 per weck. 

Obituary.— We have to record the death of Mr. Wallis ltivers 
Goulty, NI. I. XI. E., which took place suddenly on the 81st ult. at 
Walberswick, Sulfolk. Mr. Goulty was 70 vears of age. 

Penge.—The South Metropolitan Electrice Light Co. have notified 
the Council that they will shortly proceed with the laying of further 
cables. Cables have already been laid in a portion of the district, 
but supply has not yet been commenced. 

Power Transmission in Russia.—St. Petersburg Municipal 
Council have appointed a commission to inquire into various schemes 
for the utilisation of the waterfalls of the Wuoxen river in Finland. 
It is proposed to transmit electric energy to the city for both lighting 
and power. 

Proposed Electrical Exhibition.—As announced on page 484, 
the Lighting committee of Islington (London) Council propose 
holding an electrical exhibition in the Hornsey-road Baths from 
Feb. 27 to March 11 inclusive, provided the Council at its meeting 
to-day (Friday) approves the proposal. The three largest baths will 
be utilised for the exhibition, which will include not only machinery 
in motion and all kinds of electric lighting, heating, cooking and 
power appliances, but also electrical novelties of all kinds, electric 
fountains, illuminations, ќе. The men's large first class bath will 
be used for swimming and diving entertainments, model yacht 
races, trips on electric boats, musical entertainments, &c., tho inten- 
tion being not only to attract intending consumers but also the 
general publie, and thereby greatly increasing the value of the exhi- 
bition to the exhibitors as a medium for advertisement. 

Provisional Order Revocation.— The Board of Trade have 
revoked the Lyndhurst Electrie Lighting Order, 1903. 

Radclhiffe.—The New-road section of the tramways was opened 
for traffic on Wednesday. The line is worked by Bury Corporation, 
electric current being supplied from the Radcliffe Council station. 

Rotherham.—The Borough Council have granted increases of 
salary to Messrs. J. Williams and J. R. Lilleker, assistant engineers 
in the electricity department. 

Royal Warrants.—Tho “ London Gazette announces that the 
following hold warrants of appointment :— 

Electrical Power Storage Co., secondary cells; Edison & Swan United 
Electric Light Co., electric lamps; Tasker, Sons & Co., Sheffield, 

telephone and electric light engineers ; City & Suburban Electric Carriage 
Co., London, electric carriages. 

St. Lucia.—Tho length of telephone line open in this island is 
127 miles, and there are 108 telephone subseribers, "The receipts 


for 1903 amounted to £553 and the expenditure to £575, which 
includes a charge of £225 for interest on construction loans. There 
was а slight improvement in the working during the year, but the 
lines erected some 10 years ago are now in need of almost entire 
reconstruction. One of the many difficulties which has to be over- 
come is the loss by tbeft of considerable lengths of wire. 


Seoul (Corea).—A complete system of electric lighting and an 
independent telephone service is established in the Palace at Scoul, 
entirely separate from the supply of the American Corean Electric 
Co. and from the telephone service which supplies the city. Current 
is generated within the palace area and both services are in charge 
of Mr. Thos. Koen, the palace engineer. 

The telephone service in Corea serves a radius of about 150 miles 
of the capital. It has been in operation since 1902. The subscrip- 
tion is $100 per annum, payable six months in advance. 

The Seoul Electric Co. has been reorganised, and has become 
the American Korean Electric Co. with a fully paid-up capital of 
$1,000,000 (U.S. gold). The capital stock of this company is held 
one-half by the Emperor of Corea and one-half by the American 
firm of Collbran & Bostwick. The company has been organised 
under the laws of the City of Connecticut, U.S.A., with head offices 
and principal place of business at Seoul, Corea. "The company con- 
trols and operates the street railway, electric lighting and electric 
telephones of Seoul, the capital of Corea. The new company has in 
preparation plans for installing two additional generating units at the 
supply station, each of 250kw., and an extension of the railway of 
about 7 miles single track. There is to be added to the rolling stock 
15 28ft. passenger cars and five freight cars. The tramway plant is 
also to be provided with an up-to-date fully-equipped machine shop. 
Seoul has & population of 350,000. 


South Africa.—On the 9th ult. Ladysmith (Natal) Town Council 
decided to wire and fit premises for the electric light on the hire- 
purchase system, taking a guarantee from the landlord to repay the 
cost at the rate of 10 per cent. per annum. 


South Shields.—It has been decided to obtain tenders for the 
construction of the projected tramways. 


Sunderland.—The Electricity and Lighting committee have 
offered to supply electric current to and maintain four arc lamps in 
the Lower Promenade, Roker, at £14 each lamp per annum, or if 
the Lighting committee have to provide the capital, £20. 


Switzerland.—4A concession for a narrow-gauge electric railway 
has been granted to M. К. Vontobel, of Winterthur, and M. C. 
Probst, of Lucerne, the railway running from Meiringen to Gletch. 
The estimated cost of the railway is over 6,000,000fr. 


Sydney (N. S. W.) — The City Council's supply of electric current 
was commenced on July 8 last, and there was at Oct. 31 an equiva- 
lent of 27,500 8 c.p. lamps connected, including 278 n.r. for motors. 
56 consumers are taking supply. "Tho district served by the works 
has a population of about 500,000. 


Torquay.—On Wednesday an inquiry was held into the applica- 
tion of the Council for permission to borrow £42,000 for the erection 
and equipment of new electricity works. 

The town clerk (Mr. F. 8. Hex) gave particulars of debt, assessable 
value, &c. Having regard to the largeness of the amount, and the per- 
manency of the work, he desired that the period should go beyond the 
usual 25 years for electric lighting. He gavea brief history of the progress 
of the electric lighting undertaking. The number of consumers had in- 
creased from 55 in 1893 to over 400, and the revenue had risen from £1,800 
to £6,700 а year. It was not possible to meet the increased demand for 
current at the present station, and a site for the new station had been 
found on municipal land. The Corporation had entered into an agree- 
ment to supply the Dolter Electric Traction Co. with current for the new 
tramways. A tender for the erection of the chimney at £3,719 had been pro- 
visionally accepted from the Alphons Custodis Chimney Construction Co. 

Mr. EASTERBROOK (for the Torquay Gas Co.) asked the inspector (Mr. 
H. R. Hooper), in view of the finances of the Corporation, that, in the 
event of sanction being given, it should be made conditional on the Cor- 
poration giving an undertaking that they would carry on the works under 
what was known as the Northumberland clause. The effect of this clause 
was that the rates for electric lighting should he revised every three 
years, so that no loss should be incurred by the general ratepayers in 
respect of the undertaking. 

The Inspector remarked that he was inquiring into the scheme upon 
its merits, and not in regard to any conditions. 

The Town Crrnx objected to this application as unprecedented in such 
& case, and said that since the working of the electricity undertaking the 
Corporation had been able to meet their liabilities, had put £300 to 
reserve, and would take care to so watch the progress of the undertaking 
as to endeavour to prevent any deficit occurring. 

The borough surveyor (Mr. H. A. Garrett) explained the plans in detail, 
and the borough electrical engineer (Mr. P. Storey) gave evidence as to 
the plant in the existing electric light station on Beacon Quay, and its 
transfer to the new station. 

The inquiry was adjourned until Thursday next week to enable Mr. 
Hex to prepare financial details. 


Turbine Record.— Following the close of the St. Louis Exposi- 


tion was the formal shut-down and inspection of the 600 H.P. West- 
inghouse steam turbine generating unit in the machinery hall after 
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a continuous run of 3,962 hours. The machine was started at 
9.20 a.m. on June 20 and was stopped at 11.32 a.m Dec. 2. When 
stopped it was, we are informed, found to be in perfect condition. 
The machine was run at a speed of 3,600 revs. per min. for the whole 
period. From 8.30 a.m. to 10.30 p.m. each day, the load carried 
varied from 25 per cent. underload to 25 per cent. overload. 


Twickenham and Teddington.—The price of current has been 
reduced from 6d. to 54d. per unit, with free renewal of lam ps. 


West Hartlepool.— The Corporation have declined an offer of the 
tramway company to reduce the period of the company’s lease over 
the Seaton Carew line and to reconstruct the permanent way and 
Overhead equipment where required, if the Corporation would 
extend the lease of the borough lines to 1919. 


Wilmslow.—The Council have resolved to adopt public electric 
lighting. 

Wimbledon.—The Electric Lighting committee have reported 
that the sub-committee appointed to consider the question of pro- 
viding additional plant at the electricity works had expressed the 
opinion that it was necessary that further extensions of the present 
plant should be made forthwith, and they recommended that the 
plant be extended by the erection of three 1,000kw. turbo-alter- 
nators with condensers and that one 1,000kw. turbo-alternator 
with condenser be obtained and erected forthwith. The matter led 
to discussion, and some of the members advised delay. Eventually 
it was decided that the matter be referred to the General Purposes 
committee. 


Wireless Telegraph Notes.—We stated in our issue for April 15 
last (p. 1,012) that a wireless telegraph service had been inaugurated 
between Bocas del Toro (Panama) and Port Limon (Costa Rica). 
It is now stated that a contract has been signed with an American 
company at Bocas del Toro for the establishment of a wireless 
service between Bocas del Toro and Colon, similar to that now 
existing between Bocas del Toro and Port Limon, and for a similar 
service connecting Colon with Panama. The contract stipulates 
that the service between Colon and Borcas del Toro is to be ready 
for working within 12 months, and that between Colon and Panama 
within 18 months. 


Worthing.—The Council have decided to allow discounts on the 
charges made for electricity supplied to the theatre. 73 per cent. 
will be allowed for a demand between 1,000 and 5,000 units, and 
15 per cent. between 5,000 and 10,000 units, or a flat rate of 41d. 
per unit, if the annual consumption exceeds 10,000 units. 


York.—The Electricity committee are considering a report of the 
city electrical engineer (Mr. C. A. Midgley) on the proposal to adopt 
public arc lighting in the Heworth district. It is also proposed to 
erect additional lamps in the centre of the city, and to light three 
or four thoroughfares with enclosed arcs. f 


E 


TRADE NOTES AND NOTICES. 
TENDEBS INVITED. 


Grimsby Corporation invite tenders for motors (from 4 H. p. to 
10 н.р.) with starters (two years’ contract); water-purifying plant 
for separating oil from condensed water ; and 12 months' supply of 
oil, stores, arc lamp carbons and globes, incandescent and Nernst 
lamps, tools, rubber goods and cables, &c. Specifications from the 
borough electrical engineer (Mr. W. A. Vignoles), Electricity Works, 
Grimsby, to whom tenders for motors and purifier by Jan. 23, and 
for stores by Feb. 1. See also an advertisement. 


The Municipal Council of Johannesburg is prepared to receive 
tenders for 100 electric tramcars, two electric water cars, one 5-ton 
travelling crane, one electric ear traverser and various workshop 
tools, including erection at Johannesburg, to specification No. 10 of 
the consulting engineers (Messrs. Mordey & Dawbarn, 82, Victoria- 
street, London, S. W.). Specification may be seen at the Council's 
oflices, Johannesburg, and at Messrs. Mordey & Dawbarn's offices, 
where tenders are to be sent by March 6. Sce also advertisement. 

Johannesburg Municipal Council invite tenders for Vignoles rails, 
fishplates, angle steel guard-rails, bolts, nuts, coach-screws, and 
dog-spikes. Tenders to the consulting engineers (Messrs. Mordey & 
Dawbarn), 82, Victoria-st., Westininster, S. W., by noon Jan. 26. 

The Directors of the South London Electric Supply Corpn. (Ltd.) 
invite tenders for supply and erection at their works, Bengeworth- 
road, Loughborough Junction, London, S.E., of one 750kw. steam 
alternator and pipe connections and sundry iron work. Tenders to 
the secretary (Mr. H. H. Boyer), by noon Jan. 16. 

The Public Health committee of Belfast Corporation invite tenders 
for supply and erection at the new infectious diseases hospital, 
Purdysburn, of steam boilers, &c.; heating of pavilions and ad- 
ministrative block ; electric light installation, including engine, 
dynamos, &c. Tenders to Sir Samuel Black by 11 a.m. Jan. 12. 


London County Council require tenders by 24th inst. for road- 
work and plate-laying for their conduit system of Northern tram- 


wavs in Rosebery-avenue, and a portion of the authorised tramway 
in St. John Street-roa l. 


The Guardians of Whitechapel (London) Union invite tenders for 
the electric lighting of section 2 of the infirmary. Tenders to the 
Guardians’ Offices, 74, Vallance-road, N.E., by noon Jan. 16. 


Ormskirk Guardians invite tenders for steam and other piping 
and erection of plant, and for booster, battery, wiring, kc. Tenders 
by 12th inst. 

Bradford Guardians require tenders by Jan. 16 for electrical 
engineers’ work in two new hospitals. 


Ashton-under-Lyne Corporation invite tenders until noon of Jan. 17 
for overhead equipment of about 682yds. of electric tramway. 


Blackpool Electricity and Tramways committee require tenders 
by 14th inst. for supply of 10,000 tons of steam coal. 


Rochdale Corporation want tenders by 16th inst. for supply of 
tramway points and crossings, &c. 


Tenders are required by noon 28th inst. for electric light installa- 
tion and clectric pump for Read's Grammar School, Drax, near Selby. 


Halifar Tramway and Electricity committee require tenders by 
31st inst. for coal conveyor, shutes, Хе. 


Ghent. Municipal authorities invite tenders until Feb. 13 for 15 
eleetrie cranes for the docks.  Particulars from and tenders to 
l'Hotel de Ville, Ghent. 


Tenders are invited by Jan. 31 for the supply of 33 brass gas- 
electroliers for use in the leading theatre of Saragossa. "Tenders are 
to be sent to the Secretary of the Ayuntamiento, Saragossa, through 
a local representative. 


TENDERS RECEIVED AND ACOEPTED. 


9 Gas and Electric committee have accepted the following 
tenders :— 

Glegg & Thomson and Shirras, Laing & Co., malleable iron; Farquhar 
& Gill, paint; B. Millar & Sons, timber; James Jamieson, tallows; 
Gourock Rope Co., ropes; A. & C. M’Arthur, brass, lead, &o.; James 
Abernethy & Co., cast-iron work ; John Fyfe & Sons, brushes. 

The Admiralty have placed an order with Meldrum Bros. for 
refuse destructor plant for Chatham Dockyard. The same firm 
also recently shipped similar plant for Kalk Bay and Muizenberg, 
Cape Colony. In both cases the plant will be worked in con- 
junction with electricity generating plant. 


Dartford Council have accepted the tender of S. W. Gibson & Со, 
for wiring premises on the pre-payment system, and that of the 
Western Electric Co. for the maintenance for three years of the 
feeder cable and mains recently laid at £28. 8s. 1d. 


Eight tenders for a new cooling tower at the Hylton-road 
(Sunderland) Electricity Works were received, figures ranging from 
£485 to £850, and these were referred to the borough electrical 
engineer (Mr. J. Е. C. Snell) for consideration. 


Aberdeen Council have accepted the tender of Babcock & Wilcox 
for removing the remaining boilers at Cotton-street, and fitting them 
with chain grate stokers, &., at £870. 


Graham, Morton & Co. have obtained the contract for the supply 
to the electrical generating station at H.M. Dockyard, Devonport, 
of a complete coal-handling plant. 

Gloucester Council have accepted the tender of Dick, Kerr & Co. 
for an electric water sprinkler at £550. The B.T.-H. Co tendered 
at £557 and the Brush Co. at £565. 


Cardiff Electric Lighting committee have accepted the tender of 
the General Electric Co. for two 1,100kw. generators at £3,114, and 
that of J. Musgrave & Sons for two 1,600 1. H. P. engines at £14,304. 

Brighton Lighting committee now recommend the acceptance of 
Messrs. W. Cory & Son’s tender for 5,000 to 7,000 tons of Nixon 
steam navigation coal at 21s. 6d. per ton seaborne. 


Stockport Guardians have accepted the tender of Stroud & Co. for 
wiring and installing telephones at the new hospital at £773. 


W. G. Armstrong, Whitworth & Co. have a contract for the supply 
of electrical plant for the East Indian Railway Co.’s offices, Calcutta. 


BUSINESS NOTICES. 


Messrs. Bergtheil & Young, 12, Cainomile-street, E.C., notify that 
for the more convenient working of their business the undertaking 
has been converted into a limited liability company under the style 
of Bergtheil & Young (Ltd ), which will take over the business as 
from 156 inst. Messrs. Arthur Bergtheil, Н. W. Young and E. 
Bergtheil are directors of the company and the management will be 
the same as heretofore. Some further particulars are given on p. 488. 

Messrs. Chas. F. Quicke & Co., electrical, mechanical and con- 
sulting engineers and agents for Messrs. Connolly Bros. have 
removed their offices and stores to 315, Euston-road, London, N.W. 

Messrs. С. S. Rolls & Co. announce that their motor works have 
been re-organised, and are now under the management of Mr. К. 
M. Campbell, M. I. M. E., A. M. I. E. I., &c., who has had great experi- 
ence in motor car construction work. 
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Messrs. J. E. Mellor & N. Wilkinson, electrical engineers, 48, 
Mincing-lane, London, E.C., have dissolved partnership. Debts 
by Mr. Wilkinson. 


Owing to the growth of the National Telephone Co.’s metro- 
politan business, it has been found necessary to reorganise the office 
arrangements in London, and from Jan. 1 all business hitherto con- 
ducted locally by the six district offices will be concentrated at the 
new metropolitan offices, Salisbury House, London-wall, E.C., where 
all written communications should be sent and payments of cash, 
&c., made. 


Kramos Limited, Bath, advertise for agents for sale of portable 
electric drills. 


Messrs. Baleke & Co., condenser specialists, have opened a new 
branch office at Imperial.chambers, Albert-street, Derby, for the 
Midland and South Yorkshire district. 


LIQUIDATIONS, &с. 


W. & E. Sumner, electrical and mechanical engineers, Victoria- 
street, and St. Mary’s-road, Garston, and Grange-road, West Kirby, 
have been adjudicated bankrupt. First meeting of creditors Jan. 18, 
and publie examination on Jan. 19, at the Court House, Victoria- 
street, Liverpool. 

Claims against Thos. Williams, electrical engineer, Bridge-street, 
Llandaff, by Jan. 18 to Mr. G. David, 117, St. Mary-street, Cardiff. 


The trustee in the bankruptcy of G. Jackson and David Smith, 
electrical engineers, 6, Annetwell-street, Carlisle, has been released. 


The Electrical Fittings Co. (Ltd.) is being wound up voluntarily. 
Mr J. D. Pattulls, 65, London Wall, London, E.C., is liquidator. 

The Industrial Storage Battery Synd. (Ltd.) is to be wound up 
voluntarily. Claims by Feb. 3 to Mr. W. W. Futcher, 103, Gresham 
House, Old Broad-street, London, E.C. 


The Derbyshire & Nottinghamshire Electric Power Synd. (I.td.), is 
being wound up, and its assets and business transferred to the Derby- 
shire & Nottinghamshire Electric Power Co. Mr. G. D. Prince, 5, 
Great George-street, S. W., is liquidator. 


Partnership.—A partnership is offered (see ап advertisement 
elsewhere) in a manufacturing electrical instrument business. 


. Plant for Sale.— Electric lighting plant (a gas engine, dynaino, 
&c.), is for sale. Applications to Manager, New Cross Empire, New 
Cross-road, S E., or Mr. E. Wingfield-Dowles, 28, Victoria street, 
S.W., London. 

A 200-light plant (dynamo, batteries, &c.), is advertised for sale. 
On view at 18, Rupert-street, Leman-street, London, E. 


Two 14 н.р, Stockport gas engines and two Castle dynamos, with 
belting, pulleys, &c., are for sale. The plant can be seen running 
after 7 p.m., or by appointment with the inanager, Paragon Theatre, 
Mile End-road, London, E. See also advertisement. 


Old P.O. Stores Sale.—Teuders are invited for the purchase of 
about 450 tons of gutta-percha, 75 tons of copper, a quantity of 
other metals, gutta-percha-covered copper wire, tools, lamp tops, &c. 
Forms of tender from Controller of Stores department, G.P.O., 17-19, 
Bedford.strect, London, W. C. Tenders by 10 алп. Jan. 18. 


Premises to Let.—-A factory in Pentonville (8,000 super. ft.) is 
to be let. Applications to Mr. Н. Holme, 472-4, Caledonian -road, 
London, N. See advertisement. 


Exports of Electrical Apparatus and Mater ial.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from Dec. 24 to Jan. 3, with the 
ports of destination :— 

Aden, £10. Africa—Alexandria, £178; Cape Town, £1,415 (including 
£641 telegraph material); Delagoa Bay, £28 ; Durban, £2,084 (including 
£176 telegraph material); East London, £76; Sekondi, £21; Tangier, 
£13.  Argentina—Duenos Ayres, £2,113 (including £606 telegraph 
apparatus); Rosario, £145. Australasia—Adelaide, £40; Auckland, £104; 
Fremantle, £29; Geraldton, £9; Hobart, £540; Melbourne, £83, and 
60 cwt. telegraph wire; Otago, £202; Perth, £47; Sydney, £872; 
Wellington, £1,360 (including £992 telegraph material. Belgium 
Antwerp, £245; Brussels, £30; Ostend, £120. Brazil—Pernambuco, 
£42; Rio Janeiro, £184, Canada Toronto, £40. Ceylon—Colombo, 
£15 (telegraph material) Chili — Valparaiso, £272. China—Shanghai, 
£142 (including £77 telegraph material). Germany—Bremen, £1,974 ; 
Hamburg, £42. Gibraltar, £101. Holland Amsterdam, £831; Rotter- 
dam, £78. Hong Kong, £15. India—Bombay, £1,201 (including £16 
telegraph material) ; Calcutta, £1,256 (including £270 telegraph material); 
Karachi, £15. Japan— Yokohama, £1,784. Malta, £80 (telegraph material). 
Norway—Christiania, £20. Russia —St. Petersburg, £1,169. Siam— 
Bangkok £1,979. Spain—Bilbao, £12; Grenada, £52. Straits Settle- 
ments—Singapore, £458. Sweden, Stockholm, £192 (including £23 tele- 
graph material) U.S.A. New York, £158. Zanzibar, £24 (telegraph 
material). Total £21,873, (for 11 days), against £13,087 for six days last 
year (Dec. 31 to Jan. 5). 


Candle Lamps.—The accompanying iliustration shows an 


example of the “ Ideal" candle fitting, complete with candle tube 


and candle lamp, the smaller figure showing the 
adjustable fitting. The “ Ideal” fitting is sup- 
plied by the Electrical Co., 162, Shaftesbury- 
avenue, London, W.C., and the lamps are stocked 
by the company in voltages from 100 to 250 and 
for 5 с.р. and 8 c.p. "They can also be obtained 
for series running in voltages from 88} to 115. 
Each fitting can be adjusted from ү in. to 1]in. 
The tubes are the natural size of & wax candle, 
and the complete fitting can be supplied to 
measure either 4in. or 6in. in height. 

Ball Bearings for Motors.—In our issue for 
December 9 we gave a brief description and 
illustration of an improved ball bearing which 
the Lahmeyer Electrical Co. are fitting to their 
motors. We are asked to state that these bear- 
ings are manufactured by the Deutschen Waffen 
und Munitionsfabriken, Berlin, whose agents in 
this country are L. Loewe & Co. 

Calendars, Diaries, &c.—A very useful diary 
and calendar is that issued by the Simplex Steel 
Conduit Co., and among its useful features may 
be mentioned the serviceable foredge index, 
strong binding, and, not least, an accident insur- 
ance coupon for £1,000. Neatly packed into the preliminary pages 
are particulars of “ Simplex" conduits, fittings and accessories. 


A bold set of date sheets are affixed to a hanging card which is 
sent out by Messrs. Mavor & Coulson, 47, Broad.street, Mile End, 
Glasgow, and which serves the additional purpose of illustrating 
several examples of Mavor & Coulson plant. 


The Armorduct Mfg. Co., Farringdon avenue, London, E. C., for- 
ward а strong and useful combined desk-pad calendar and pen rest, 
the pad being constructed on the pilot file principle, enabling 
memoranda to be made and kept on the separate date sheets. 


From Messrs. Nalder Bros. & Thompson, of 84, Queen-street, 
London, E.C., we have to acknowledge receipt of the familiar set of 
date sheets serving as an effective advertisement for some of the 
company's manufactures. 


The useful date remembrancer for 1905 sent out by Messrs. 
W. H. Willcox & Co., of 28, Southwark-street, London, S.E., is a 
set of illustrated sheets which serve as an index to a selection from 
the numerous articles in the class of engineers' stores, lubricating 
oils, beltings, boiler packings, hose, tools, pumps, &c. 


A useful hanging calendar is issued by the Willesden Paper & 
Canvas Works, Willesden Junction, London, N.W. The company 
has received no less than 18 gold medals for their special class of 
manufactures. 


Oatalogues.—Kramos Limited, Bath, have ready a new price 
list of electrical drills. The same firm have a showcard ready, of 
which copies can be obtained by the trade. 

The Underfeed Stoker Co., South place, London, E.C., have 
ready a well-illustrated pamphlet describing their apparatus for 
the smokeless and economical combustion of all classes of coal. The 
principle of this stoker is fully described. 


Tre **IpEaL”’ 
ELECTRIC 
CANDLE-F r1TING. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, post, 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


Life as an Engineer: Its Lights, Shades, and Prospects.” Ву 
J. W. C. Haldane. (London: E. & Е. №. Spon.) 58. 
“ Science Abstracts." Dec., 1904. Section A: Physics. Section 


B: Electrical Engineering. (London: E.&F.N.Spon.) 1s. 6d. each. 


“ The Beginner's Guide to the Lathe.” Ву Percival Marshall. 
Nov. 25. Model Engineer Series. (London: Marshall & Co.) 6d. 


*'The Letter of Petrus Peregrinus on the Magnet, a.p. 1269.” 
Translated by Brother Arnold, with Introductory Notice by Brother 
Potamian. (New York: McGraw Publishing Co.). 


Annuaire pour l'an 1905.“ Edited by Le Bureau des Longi- 
tudes. (Paris: Gauthier-Villars.) fr. 50c. 


*'The Fan: Including the Theory and Practice of Centrifugal 
and Axial Fans.“ Ву C. Н. Innes. (Manchester: Technical 
Publishing Co.); 


“The Construction of Cranes and other Lifting Machinery," 
By E. C. R. Marks. Third edition. (Manchester: Technical 
Publishing Co.) 3s. 6d. 
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PATENT RECORD. 


— pss 
The following List of Applications for Patents and Specifications published 
has been compile! for this Journal by Messrs. MEW BUUN, ELLIS & PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W. C. 


APPLICATIONS FOR PATENTS. 


NoTE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete. Specification 
accompanies application, an asterisk is affi.ccd. 

Unless otherwise stated, the application is made in London, 

November 28, 1904. 

25, 801 ELECTRIC & ORDNANCE ACCESSORIES Co., R. Е. HALL and J. R. 
GARNER. Birmingham. Reversing controlera for use with 
electro-motors. 

25,811 A. C. KEEPING. 
lamps. 

25,829 S. WORLRand A. M. Hart. Compositematerialforinsulation purposes. 

25,833 M. WALKER. Manchester. Regulating voltage of alternate-current 
generators. 

25,839 Е. L. Тновр. Electrolysing apparatus. 

25,898 B. J. B. Милл. (W. P. Hammond, U.S.) Switchboards.* 

25,902 EksTROMER ACCUMULATOR Co. and E. L. OPPERMANN. Secondary 
batteries. 

25,993 C. W. ATKINSON. Distribution of electric current. 

25,905 P. W. Smitu. Electromagnetic change speed gear. 


November 29, 1904. 

25,933 R. Н. CLARKE. Bradford. Junction and dieconnecting boxes. 

25,957 T. M. HickMaN. Wolverhampton. Composition for prevention of 
cor rot ion of metallic surfaces and insulating same. 

25,950 H. D. Stroup. Coin collecting device and system for telephone 
excbanges.* 

25,972 S. S, GALSWORTHY. Protection of conductors and insulation.“ 

25,979 P. WENIOMAN. Electromedical appliances.“ 

25,985 G. HARTMANN. Automatically winding clo:ks by electricity. 

2 November 50, 1904. 

26,034 J. Y. схо. Telephonic inter communication. 

26, 043 I. Kiraxg. Submarine telegraphy. 

26,063 W. S. Frost. Electric current generating and motive power machine. 

26,082 Н. LEITNER and К. N. Lucas. Dynamo construction. 

26,092 І. B. Вівмвлом and F. G. Bett. Receiver switches for telephones. 

26,094 W. P. Вовка. Device for testing electric ignition arrangements of 
internal combustion engines. 

26,096 A. C. Eastwoop. Controlling systems for electric motors. (Date 
applied for, March 21, 1904, date of application in U.5.)* 

26,97 A. C. Eastwoop. Magnetic clutches. (Date applied for, April 1, 
1904, date of application in U.S )* 

26,098 and 26,099 A. C. Eastwoop. Motor-controlling systems. 
applied for, June 10, 1904, date of application in U.S.)* 

December, 1, 1904. 

26,124 C. Vincent. Electric release movement. 

26,157 Е. Nusca (A. Cotis, Frauce). Are lamps, 

26,161 W. S. TorLis. Circuit-breakers. 

26,169 B. T. H. Со. (G. E. Co., U.S.). Thermal cutouts. 


Hampshire. Adjusting height of pendent electric 


(Date 


26,170 B.T.-H. Co. (С.Е. Co., U. S.). Switches. 
26,171 B. T.-H. Co. (G.E. Co., U. S8). Armature windings. 
26,172 B. T.-H. Co. (С.Е. Co., U. S.). Switches. 


26, 174, 26,175 and 26,176 B. T.-H. Co. (G. E. Co., U. S.). Transformers. 

26,179 P. J. Осгв. Percussive tcols for electrically- operated percussive 
drills. 

26, 194 L. Torda. Dynamo-electric geuerators and motors. 

December 2, 1904. 

26,220 J. Witkrxson. Conduits for underground mains or cas, le-. 

26,260 J. B. SirE. Arc lamps.“ 

26,262 C. ScHoLL. Liverpool. Magnetic reparating apf aratus.“ 

26,261 R. H. GAYNER, JUN. Liverpool. Rosettes, bell pustes, &c. 

26, 269 J. B. Sipe. Coils for e'ectro magnete, solenoids and the like." 

26, 282 Sigmens Bros & Со. (Siemens & Haleke Akt. Ges., Germany). 
Switch installations for telephone exchanges and switches 
therefor.* 

26,283 O. Imray. Société pour l’Exploitation de Compteurs Electriques 
Rittener & Co., Switzerland). Electricity metera. 

26,285 €. D. ABBI (Siemens & Halske Akt. Ges., Germany). 
electricity meters. 

26,288 VickERs Sons & Maxim (A. D. Williamson and C. L. Sumpter). 
Electrical apparatus for training and elev ating heavy guns.“ 

26,290 B.T..H. Со. (С.Е. Co., U.S.) Control of alternating- eu: rent 
motors and apparatus therefor. 

26,291 B.T.-H. Co. (G. E. Co., U. S.). Vapour electric apparatus. 

26,292 B. T.-H. Co. (G. E. Co., U.S.). Jointa between metals and vitreous 
materials and method of forming same. 

26,295 A. H. G. Dynamo-electric generators. (Date applied for, Dec. 3, 
1905, Cave of application in Germany.)“ 

26,294 B T. H. Co, ((i. E. Co., U.N). Electrie brakes." 

20,295 B.T..H. Co. (O. E. Co., U. S.). Electric control systems, 

December 3, 1904. 

26,521 Т. Н. LARGE. (аот. Switches. 

26,951 Е. DARNTON. Sunderland. Lifeguard for electric cars. 

26,565 L. 9 15 TTENBACH., Hygienic pad for mouth or ear-pieces of tele- 

es, & 

26,567 W. P. THOMPSON (Gesellschaft fiir Drahtlose Telegraphic, Germany). 
Liverpool. Wireless telegraphy.“ 


Rotary field 


THE ELECTRICIAN, JANUARY 6, 1905. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— — 


NEW COMPANIES. 


BERGTHBIL & YOUNG (LTD.) (83,061.) --Reg. Dec. 30, capital £40,000 in 
£1 shares,to acquire business of electrical engineers and contractors carried 
on as Bergtheil & Young, and to carry on the business of manufacturers 
of and dealers in all kinds of electric, magnetic, galvanie, chemical and 
other machinery apparatus and appliances, &c. The subscribers are 
A. Bergtheil, engineer, H. W. Young, engineer, E. Bergtheil, contractor, 
C. E. W. Ogilvie, S. G. Leach, engineer, J. W. Stourbridge, engineer, 
aud A. G. Elliott, engineer, First directors, A. Bergtheil, H. W. Young, 
E. Bergtheil and one other to be appointed by them. 


E. P. GASCOIGNE & CO. (LTD.) (83,020.) —Reg. Dec. 24, capital £3,000 
in £1 shares, to adopt an agreement with E. P. Gasgoine and E. B. Wade 
to ccnstruct, lay down, establish, fix and maintain cables, wires, lines, 
accumulators, lamps and works for generation, accumulation, distribution 
and supply of electricity, and to carry on the business of electric lighting 
contractors, electrical engineers, &c. First directors are E. P. Gascoigne 
(man.) and E. B. Wade (sec.). 


MEADOWS, TEETON & MINSHALL (LTD.) (83.006.)—Reg. Dec. 2, 
capital £1,000 in £1 shares, to acquire business of Meadows & Tecton, 
and to carry on business of electrical and mechanical engineers, manu- 
facturers of and dealers in telephonic and other appliances, makers of 
steam and other engines, generators and suppliers of electricity, manu- 
facturers of electric lamps and fittings, &c. Кер. office, 7, Albion-street, 
Hanley. 


STATUTORY RETURNS. 


BULLERS LIMITED.—In return to Dec. 15 capital is £400,000 in 20,000 
ordinary and 20,000 preference shares of £10 each, of which 15,000 
ordinary and 15,000 preference have been taken up. £10 per share has 
been called up on seven ordinary and 15,000 preference and £150,070 has 
been received. 14,993 ordinary shares are considered as fully paid. No 
mortgages or charges. 


PACIFIC & EUROPEAN TELEGRAPH CO. (LTD.)— The return ќо 
Dec. 13 gives capital as £100,000 in 10,000 shares of £10 each, all of 
which have been taken up. £4 per share has been called up and 
£10,000 has been received. Mortgages and charges, £100,000. 


THOMPSON, RITCHIE & CO.—The capital in return to Dec. 20 is 
£5,000 in 200 preference and 300 ordinary shares of £10 each, of which 
200 preference and 140 ordinary shares have been taken up. £10 per 
share has been called up on 170 and £1,700 has been received. 170 
shares are considered as fully paid. Mortgages and charges, £1,900. 


TOTNES ELECTRICITY SUPPLY CO. (LTD.)—Return to Nov. 28 gives 
capital as £10,000 in 10,000 shares of £1 each, of which 1,207 have been 
taken up. £1 per share has been called up and £1,200 has been received, 
leaving £7 in arrears. No mortgages or charges. 


WALSALL ELECTRICAL CO. (LTD.)—According to return to Dec 1 
capital is £25,000 in 25,000 shares of £1 each, of which 12,000 ordinary and. 
4,380 preference shares have been taken up. £1 per share has been called 
up on 10,000 ordinary and 4,380 preference and £14,380 has been received. 
2,000 shares are considered as fully paid. Mortgages and charges, £4,000. 


MORTGAGES AND CHARGES. 


ELECTRIC LAMP RENOVATING CO. (LTD.)—A debenture, dated Dec. 15, 
1904, to sccure £1,000, charged on company’s undertaking and property, 
present and future, including uncalled capital, has been registered. 
Holder, К. C. Bell. 


NORTH-WEST LONDON ELECTRIC SUPPLY CO. (LTD.)—IJssue on Dec. 7 
of 5 per cent. prior lien debentures for £10,000, part of series created Aug. 4, 
1901, to secure £20,000. Property charged : Company's undertaking and 
property, present and future, including uncalled capital. No previous 
issue of saine series. 

A trust deed dated Dec. 7, 1904, securing the above-mentioned series of 
£20,000 prior lien debentures, has also been registered. Property charged : 
Leasehold hereditaments and premises, with fixed plant and machinery 
and fixtures thereon, the benefit of an agreement dated Jan. 31, 1596, aud 
company's goodwill, rights and general assets, present and future, includ- 
ing uncalled capital. Trustees, A. II. P. Strickland and P. A. M. Hoare. 


CITY NOTES. 


— 


Bank rate 3 per cent. (since April 21, 1904). 
Price of silver 271% d. per oz. Consols 85; —85j for money, ЗК —885 
for uecount; 24 per cent. annuities 571—877. Consols Pay Day, Feb. 1. 
Stocks and Shares Continuation Days, Jan. II and 25; Ticket Days, Jun. 
12 and 27; Pay Days, Jan. 13 and 28; Mining Share Carry-over 
Days, Jan. 10 and 21. 


MEMORANDA (Jan. 5).— 


BATH ELECTRIC TRAMWAYS (LTD )—The total receipts for the first 
year в working, which ended on Saturday, were 433,000. 


CAPE ELECTRIC TRAMWAYS (LTD. An interim dividend of 24 per 
cent., tax free, has been declared payable Jan. 9. 
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ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| 8 Ine. AGGREGATE 
та Week D * 
ended | : ut No. oi of; Ino, or 
E 12. Amount. Pes. (а) 
3 £ 2 | £ 
Aberdeen Corporation ...... Dec n 155 — 179 1 41,126 + 5,508 
Airdrie 08050000006 COS 0000094 %%% n ee 9,201 ees 
Ayr C (0900906099 000 а ,» 81 1t0 86 83 | 10,813 + 464 
Barnsley 9950900000000909090009009* » 28 151 = 63 bt | 8,565 "е 604 
Barrow „% TTZTTEIETTE) в Lid. 09 23 195 es 46 | 9,063 eee 
Bath Electric Trams, L » 28 127 i E2 82,986 0 
Bexley District 5 ver oe eee eee eee eee 
Birkenhead 606000050 0600000000 CE Јап. 1 992 + 87 eens aoe eee 
B ton. . Dec. 81 | 879 ous 52 15,882 — 
Pring Occ 5 Co. „ 31 | 5,602 + 295 26 140,985 5, 
arn ra 00950 eee ees een eee ees oe 
Blackpool Corporation . „ 2 as7/+ 1| 40 | 48,512 + 5,987 
Blackpool and Fleetwood... „ 8! Al . 96 | 91922 + 406 
Puy ee n 29 187 | - 83; 49 ' 1109 |- 228 
Corpora eevee eae bee eee eee 1 toe * 
Reni Moni CORR Set » 28 1,081 | + 88 43,210 |4 2,042 
Bradford Corporation . „ 81 4.287 + t03| 87 | 177.164 |+ £7,195 
Brighton Corporation .... gan 1104 ＋ 175 B9 , 40,453 b 3,441 
Brisbane Tramways ues Bs. i "pu i 11 % ^ 47,674 + во 
Bristol Trams & Carriage. Dec. 80 5,546 + 708 | 21 164217 |+ 2.170 
Buenos & Belgrano. ** 4 | 2,245 | - 610 7. 91,971 - 590 
Parey aono] =н 81 | 1,059 | + 282 18 13,182 + 2,576 
Calcutta Tramways Oo.. eg, n 81 44,463 --R4,299 | 27 998,957 107, 767 
Camborne- % % ег» 9 E. | 11? + 1 9 | 1 008 т 
Cardiff Corporation .. i „ Bi| 2.118 v 180 %% 8098 jt 1978 
Carlisle Tram v Co. ees| n» 31 )84| - 15 | 52 | 10199 + 170 
OentralLondon Ballway..| „ 31, 6,206 | - 2:8| 96 169,46 |+ 719 
. & Dist. Li. R „ 29 701 | + 16 53 90,478 | t 2.340 
City & South London Rly.. Jan. 1 821]- 51 1! 82M l- 6l 
Colchester Corporation f| 29% 29 | 2%. ||з serj 
Cork Electric Trams Co, ^e т bee " 5 
Darwen Corporation .... e | - z T | > 
Derby Corporation eee | “ө ove m “+ e 
Devonport & Dist. Trams.. n 98 602 | - 66 | 61 | 26,903 8,158 
Dover Corporation... Р » 8l 314 |+ 85| «6 , 9048 |- 129 
Dubia “йк зп Railway. T 90 158 Т 11 96 | 3,278 — 17 
5 99 859 : 
Dublin United.. .. . „ 90 4050 + 476 |] 26 | 182,849 |- 1,799 
Dudley Stourbridge.. 0060000. 77 28 675 * 181 51 | 43,827 + 1,235 
tion % . 21 gU | 855 + 45 Fst 76.969 + 90 
Жы Ham unoll.. *992200008« n 81 ' 681 T 92 59 | 98,392 + 1,521 
Gateshead & baie тн. .| » 28! 897 - 168 61 46,882 j+- 1,225 
Se Corporation., ess] s 81 14,109 | — 857 | +81 | 440 ‚697 + 0,05 
D 9060092990 5009060050005 eee eee ee eee 
Gravesend—N ee „ 98 | 176, - 118] 51 19,606 |+ 247 
Gt. Northern & Cit Rly... .| » 81 1,487 | Sa 46 | 49,045 
, Greenock & Port G мот. J| » B bli + 17 51 ' 29,282 ++ 1,465 
ifax ration... н 8 | 2498 121 89 | 67,844 + 4,192 
Нагуороо WAYS ....| » 28 242; - 59 61 14,821 | + 980 
Hull tion LIII esoo 57 81 2,802 | + 163 89 £6,315 i t 10,619 
Шога mmm — 8 8 m | asus | T | "eus 
%%% 9? = PL] a 
Ipswich Corporation. ..,, » 81 442, + 54 B9 | 19,122 - 
Isle of Thanet Co. . .. ... » 81 814 + 82 13 9,691 i+ 2:7 
Keighley Corporation SRI " ee | eee НТ | ivi is 
ter & District » 28 102 — 13 51 6,4 E8 5 11 
Kirkcaldy Co tion ...... n 28 201 | - 6 62 11,695 ose 
Lanarkshire бз » 81 836 | + 2866 62 | 88,995 + 19,551 
Leeds Corporation...... » 81 6,747 | + 477 | 40 , 281,541 ‘+ 12,8382 
Leicester Corporation ...... „ 81) 2,189 - 88 | 49,53 | .. 
Liverpool Corporation ...... „ 84 | 10473| - 865 | 52 657,171 |+ 14,280 
Liverpool Overhead Bly. aan E | 483  - ae 1 | 1,433 ;- 180 
ec 19,455 + 3113 |). 
London County Council { „ 21 11,649 + 1,988 1888 483,717 + 165,887 
Lowestoft n ” 81 | 167. + 13 e| ES 
Maidstone Corporation [„ 29 145 24 3,504 
Manchester Corporation .. „ 80 11,972; + 838 | 89 479,437 |+ 19,817 
Mersey Railway %%% %% %%% 99 81 1.781 + 266 26 89,603 + 4,109 
Merthyr . . . . „ 23 08. - 7| 51 10.174 47 
Metropolitan Elec. Trams „ 30 2,23 | + 1,999 | 26 ' 45,99 |+ 14,946 
Middleto ton 66 6 66% 0 6 6% 6 6 06% 3? 95 221 TT 63 51 16,334 + 818 
Nelson Corporation ......... „ 31 117 + 26 40 | 4,780 |+ 1,501 
Newoastle-on-Tyne Corp. | „ 31 8,458 -  94| 26 95,498 |+ 38,66 
Newport (Mon.) РОА » En um TAE ме 
Oldham, Ashton & Hyde. , 28 43 | - 151 51 , 27,685 |— 1,267 
Oldham Corporation......... Jan. 1 1453 + 47 0 49,498 [+ 2,33 
Perth (W. A.) Elec. TAE Dec. 80 1,880: + 193 54 | 65,792 t 6674 
Peterborough .................. „ 28 108 - 6.51 319 j- 815 
Poole and District. *0909259099» uj £3 921 d 40 $ 61 15,251 c 24 
Portsmouth Corporation.. , 21 1,569 + 229 538 | 74442 + 61:1 
Potteries ........... eeseenss o „ 23 1.621 - 286 51 87,617 |+ 5.827 
Бейше Corporation. .... „„ 29 Wu + 28 . | : 
В 1 Corporation .. Я а 30 5 8 | m 
о OILILL] (EXET TO 00000606 77 a t Д 
Salford Corporation . Jan. 2| 40 + 104 58 161274 + 7,708 
Bheerness ................ . . рес. 21 + 4 61 ^ 8252 - 459 
Sheffield Oorporation.. 888 Jan. 1 6,191 + 17. $840 187,6 6 + 4,161 
Southampton Corp ation. Dec 29 918 + 107 89 38.657 m 2816 
Southend Corporation ...... „ 28 223 + 2 89 , 14416 |+ 1,430 
Bouthport Tramways ...... n»n 28 207 - 45 61 16,216 * 291 
B. Staffordshire Trams. n 23 63 - 138 51 ^ 38,642 '- 8,717 
Btockport Corporation ...... „ 30 453 + 40 39 22.119 + 7,056 
Sunderland Corporation "EN" a ien. vl | 
Bwansea Trams 0 %% етее е э, 23 451 т 148 51 27,339 | + 762 
Taunton Trams eni » 23 43 - 17 51 2,736 — 851 
Tynemouth and District.. , 23 169 - 61 51 14570 — 1:425 
de Trams Co. ......... „ 28 367 + 40 52 20,016 + 3940 
allasey District Council.. „ 81 CBl + 93 $39 29.757 + 1,942 
Walsall . sessesses esene. „ 31 560 s 5] £5,028 | n 
Warrington Corporation. „ 29 354 + 89 3) 12,255 +} 411 
West Ham Corporation. „, 29 | 1,561 i 44 42,39 | 
Weston super Кы ТРОЯ „ 21 25 | + 6 51 | 6,239 ч 513 
трога 09000566 ese eae #06 oes * oe 
Wolverhampton District .. » 98 831 — 38 61 ' 19,729 '- 93 
ше көн ТИНЕ |н Ht E^ - m. 46 Do + 7.214 
rexham. . 2. $5 3 - 51 5. f. — 059 
Yorkshire Woollen пн Е 460 - 168 51 £9,438 8,770 
„ | 
la ) These oo are with the со nding period last yoar. 
t иша 8 daya. t Minus 2 days. § Plus 2 days. I Plus 8 days. *5 Fortnight. 


CITY OF BUENOS AYRES TRAMWAYS CO. (LTD.)—The transfer of the 
undertaking of this company having now been completed in Buenos 
Ayres, the liquidators have decided to make the cash distribution of 30s. 
per share under the scheme, and also to convert the share capital and 
debenture stock of the City of Buenos Co. into share capital and 
debenture stock of the City of Buenos Ayres Tramways Co. (1904) (Ltd.) 


COMMERCIAL CABLE CO.—The regular quarterly dividend of 1 per 
cent. on the preferred shares and a dividend of 1 per cent. on the com- 
mon shares in the Mackay companies will be paid on Jan. 10 to share- 
holders of record on 31st ult. The transfer books will be closed from 
Jan. 1 to 9 inclusive. 

DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.)—The report for 
the past year presented at the meeting last week stated that the total 
receipts were £4,785, against £4,961 in 1903, net profit £1,681, against 
£1,965. There was a slight increase in working expenses. 


EDMUNDSONS ELECTRICITY CORP. (LTD.)—An interim dividend for 
the half-year ended Sept. 50 of 5 per cent. per annum on the ordinary 
shares has been declared, payable 14th inst. 


ELECTRIO & GENERAL INVESTMENT CO. (LTD.).—Warrants for the 
interim dividends on the 6 per cent. cumulative preference and of 10 per 
cept. per annum on the ordinary shares have been posted. 


LONDON ROAD CAR CO. (LTD.)—Applications were invited this week 
for the balance of the unissued share capital in order to provide funds 
for substituting motor for horse traction on the company’s vehicles. 


MANX ELECTRIC RAILWAY OO. (LTD.) — At the meeting on Tuesday 
the chairman (Mr. E. Schenk) said that the directors had thought it wise 
to begin а renewal fund, to which they had placed £1,000. It was not 
necessary to charge depreciation, as in the case of a tramway compan 
having a term of years only, inasmuch as the company had the frechol 
of the property with perpetual rignts. The number of passengers carried 
last year had been less than the previous year by 85,000. 


METROPOLITAN DISTRICT RAILWAY CO.—The secretary (Mr. Wm. 
Jones) retired from active service on Monday, and Mr. Joseph Carter suo. 


ceeds him. 

RAND CENTRAL ELECTRIC WORKS (LTD.)—For December 798,000 
units were generated, yielding gross revenue of £7,400, against 093,183 
units and £6,344 for the corresponding period of last year. 


STOCK EXOHANGE NOTICE.—The Stock Exchange Committee have 
been asked to grant a quotation to a further issue of 10,000 £5 fully paid 
6 per cent. cumulative preference shares of Edmundson's Electricity 


Coryn. (Т4. ). 


— Ec р ma 


-—— — — — — 


COLONIAL AND ) FOREIGN INVESTMENTS. 


= pa a 
М | ES Prioe EG M | DIVI- BUSINESS, 
1 28 NAME. Wed. | gd | DEND WEEK To 
2 2 Jan. 4. „К | DUE. Jan 4. 
iar d | 
ELECTRIC Mage ч High Low 
A £r. d. ‚ est, est. 
(| 8/0 | Anglo-Aryenune О ra Mares 11-8 315 0 Ap, Ос. 8 | 7:3 
[, $6 |t Do. 6% Cum. fet VDO b55,—65,|4112 3 e 015i 51; 
st 55 t Do, Permanent 6% Deb. oa 140—145 |4 811 | 5 1014 
Jt. 5% f Auckland Elec. Trams 5 De | | 
/ onnnnonnno s 104 —105 415 8 | - "a 
и 6% | паговіога Тешне ind, ew» 18—191 310 5; a | 173 lls 
E 6 0 { Do. 47 Cum. Pre TETT) e999500299*06 { —10 5 0 0 — 94 ' ace 
о 5 е 5 per r Cent t. Debs. о0о „ 6 0 T 9 —10? 4 19 8 | ee es 
ше Electric Trams, Invest. | aes | 
per Cent. Cum. Pref. sees. | 83—413 5 17 $ — | ee | oe 
dx „ Be. Do. per iic. Db. Prov. Cte 94 —£8 41 1 e| 
umbia Elec. Riwy 
FFC , 100 —108 518 6 КА sx" ue 
6 po Prot Ord. Stock. . .. ... 10 —13 417 2 - ket. ia 
T 5 Do. Cum. Perp. Pro. 101—103 418 0 КА а-в 
4 х Do. per Cent. ist Mort. Dba ,:027 —104? 4 6 9 è "TET 
t| 97 Do. Vancouver Power Debs. . = " E 4110 . TED 
{| 1/6 | Buenos Ayres and yii '516 6 > КР 31 
t! 80 Do. 6 r Cent, “A” Cm. 5 8 6 > — 2 
Т 8/0 | Do. UB” L 9609066 000055009000909* dd | b 11 6 as ee os 
ви 6% + ро. 5 Cent. Debs. ........... 104 —108 4 14 6 = Р n 
Bt * t Do. 57 904 Deb. Stock Prov | | 
C/ 101 —104 416 2 = "ve 
BE 57 5 Ayres Elec. Trams (1901) | 
Lt 2 m TTTTTI *99509080€905 —97 | 5 3 1 ee е | oe 
Calou tia Tramwa Im &j—t1 8 13 2 = В, t 
a d р Do. ft te lst Deb. Stock (red.).. 106 —108 4 3 4| Z L7 . 
Cape Elec с Tram Shares 11—218 5 9 1 us 13 11 
Bt. БУ Colombo Trane & Ltg. 5% Ist Mt 
| | Пер (гөй) а анаа 101 —104 | 416 8| .. Е 
St. 5Y {Madras Elec. Trams 5;; Deb. Stk. 101-103 ¢17 3 Ja Ju! 
10 d Montreal ay Ry. St'g 57 Mort | 
| Debs. (1908) .................. 100 —103 417 8) . 
107 4% Do. Sterling 447 Debs. (1922)... 108 —10 459, .. 
Bt. bz Perth (W.A). lec. Trama, lat Mt. | 
| | Deb. Stk — . . 11 —104 416 2 "CX WP. 
| ELECTRICITY SUPPLY. | | | 
5 8/0 Calcutta оси Supply Ord. .. 83-&|) 4 2 4 T Rx CES 
St. 54 tElec. Ltg. & Trac. Co. (f Aust. | i | | 
„ 86 —91 6 90 111 
10 .. Havana Electricity Co. Shares 94—104 | „„ xS Л dej. "es 
1 Kalgoorlie Elec. Fores is d | | 
| a 6% Cum. Pre f. 02096 *55590609000090 s» 14— 1 ! [E T ' 
1 .. | Band Electric .................. 1-13 > ape 
100 447 " Royal Elec., Montreal | * 181 | ' 
| Mort. Deb odii 100 —102 4 8 9 Ap, Ос 


| 


In calculat n3 the yield, allowance has been made for accrued interest but nof 
for redemption, 
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ELECTRICAL COMPANIES’ SHARE LIST. 


Е ү МАМЕ. 


ELECTRIC RAILWAYS, TRAMWAYS,20 


1| 6% | Bath Elec. Trams Pref. Ord................ 
1 II- d. Do. 6% Cum. Pref. ........ 


n : rae ramways and and Carriage Ота... 
0 LJ Cum. paid 020066000080 
Bt. i t Do. 4 per Cent. t. Debs. e Ее? 106 


10! 6/0 tBritish ectric Traction Ord............. 
18 Do. 6 per Cent. Cum. Pref. ............ 


St. Do. B per Cent. P 1 Debs . 
Bt.| 44% por Cent. 2n Deb. Stock.. 
Bt.) éz Central Padon Ordinary Stock ......... 
Bt.| 4 Do. 4 per Cent. Pref. Stock ............ 
St. 4 Do: Deferred Stock Sosa vaa gU S: 
100| 4 4 per Cent. Debs... ................... 
6| 2j City of Birmingham Trams.5Z Cm. Pri. 
100 Do. er Cent. 1st Mort. Debs. ...... 
Bt. City is South London Riy, Con. Ord. 
Bt. Do. 5 per Cent. Perp. Pref. (1891) ... 


Dubiin United Trams. (1896) Ltd., Ord. 
Do. 6 Cent. Pref. ..................... 
Gt. Northern & City Rly. Pri. Ord. (4%) 
Gt. Northern, Piocadilly & a ad 
Ord., Speyer Bros. Scrip Oerts. ... 

1 Imperial Tramways Ord ................. 
3100. 6 per Cent. f. e99ass* 9*5. 5020 Gees 
{tDo. 43 per Cent. Debs. .................. 
Isle of Thanet Elec. eed ME ley 
t Do. 4 рег Cent. Deb. Stock 
Liverpool Overhead Haney Ord ,.... 
те: р per Cent. Ртеї....................... 

Bt.| 4 r Cent. Deb 
10| 5; iLendon nited Trama. 5% Cum. Pret. 
Bt. .. Mersey Con. Ord. Stock. . € 
er Cent, Perp. Pref. ..... .... 
l| .. Menon tan Electrio паша Def ..... 
1 0/6 Do. 47 Cum. Pref. 020006 000090 0бовогоое 
St. «47; f. Do. 4% Deb. Stock 


dr 
b 
Bt. b Do. 1896) eee ооавагоов 8095009069005009290522a098090* 
St. 6 Do. (1901) . . . — 
Bt. i Do. 4 per Cent. Perpetual Debs ...... 
6/0 
3.04 
4/9 
1 
«ix 
2/6 


=з” 
Odes 
Rex 


6 New Gen. Tract. 6 r Cent.Cum. Pref. 
10 10/0 Potteries Electric ction Ord, ...... 
10 60 | Do. 5 per Cent. Cum. Pref. ........ 
Bt 43% | Do. 4} per Cent. Deb. Stock ........ 
.. | South Lancs. Elec. Trac. & Power ee 

i „| Do. 67 Pref. (£1 paid). . PU TE ө 


St. | Do. 43% Deb. Stock (100% pai 
..| tọ, | Underground Elec. Rys. vee x t Lond 
St. 57 | Waterloo and City Ord. . Visa eu Horas 


TELEGRAPHS. 


100 4% |’ tAfrican Direct Tel. 4% ee (red.) 
10 .. | Amason Telegraph .............. e .. . 
Bt. 12/0 Anglo-American......... 000 002000008000 ꝙ ооо ооз 
Bt: 25/0 Do 5 209009009050000900000000000 оогоос 
86. о. erred esteso ва ооо оовово 009000005 
100 p Commercial Cable Capital Stock 
St. 4v |t Do. 4 per Cent. Deb. Stock . 
10| 6 Cuba Submarine Ord. ................. eoo 
10 10/0 Do. Preference 10 per Cent. .. %%% 
5 270 Direct Spanish Ord... sess.. 10020060000 000000005 
5| 6 Do. 10 per Cent. Cum. Pref............. 
50 * Do. per Cent. Deb. #08008 000000008 900995 
90 Direct nited States Oabl le 200000000000 ce: 
00 g. 
1 Direct West India Cable 44% Rg. Db. (rd.) 
St. Eastern Ordinary ......... — 
St. 117/6 | Do. 8j per Cent. "Pref, Stock .... 
St. 4 Do. 4 Cent. Mort. Deb. Stk. (rd.) 
10 НА Eastern Extension .............. =a 
Bt. | 4% Do. 4 per Cent. Deb. Stock ............ 


10| Б Creat Northern (of Copenhagen 
100) 43 t Halifax & Bermuda ist Mt. Db. (red.) 
95 T Indo-European ...................... 
100 Pacific Europe nTel.4 jů Share .Dbs. (ri) 
10 : West African Telegraph Shares ....... 
34) .. | West Coast of America ..................... 
100 4x t Do. 4 Cent. Debs.. 2909000990000500900555 
10 .. | West India and Panama..................... 
10) 7/0 | Do. € Ist Prof. ex 7 -on act. of arrears 
10 J. Do. брег Cent. end Pref. . . . 
en 5x 00. 5 auri Teleate Cent. Debs. 000% 00 о 0009000900005 
100 38 12 . 5 "Debs. Dobe, nd Bares, jos, 1808) Li 
Bt. 47, Deb. 8 Tw *55509008a90000c 
TELEPHONES. 
5 Chili Telephone (fully paid, ............... 
1 i 71 Monte Video Telephone Ord. — 
Bt. 8 dogs y Stock созозе 000000000006 
Bt. 5 ^ *. « "wb оеооовововевонворооое 0000000 620 
10 6% Do. 6 per Cent. Cum. 1st Pref......... 
10 Do. 6 per Cent. Cum. nd Pref. ...... 


Do. 5 per 
St.] 84% Do. Deb. Stock 8} per Cent. ей.) 
Do. 4 per Cent. Deb. Stock (red.).... 
4% |t Dc. Do. Prov.Certa, || paid . 


6 per Cent. Cum. Pref, 

St. 80/9 Telephone Co. of Egypt 44%Db. Би.Ва. 
6| 6/0 Unmed River Plate ————Ó 
6| 9/6 it Do. Б per Cent. Cum. Pref, . —— 
r. 6% |*tDo. 5 per Cent. Deb. Stock (red. j.. 


FINARGIAL, ШҮ ipid 8. 


8/0 |tElec. & Gen. Investmen Cum. Pret, 
" 20 Globe Telegraph end s*900690500096 


0| 8/9 Do. 6 pet Cent. Pref... 000007006 000000600 00, 
105 67 ' Submarive Cables Trusi (Cert) ......... 
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100 4% |" Eastern & S. African4% Mrt. Deb, 1909 1 
А Do. 4% Mauritius Sub. Debs. (гей.)!1005 —102% 
—29 
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In calculating the yield, allowance has been made for ace: uad interest but not for redemption. 
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NAME. 


ELECTRICITY SUPPLY. 


10/16/0 5 & Poole Elec. Sup. Ord. 
10 4/6 D» per Cent. Cum. Pref ............ 
10 0/0 per б Second Pref. ............ 
St. 63% |t Cent. Deb. Stock (red.) 
5 4: Bromley (Kon HA Lt. & Power Shares 
Bt. | 44% 1stDebs 
5 4/6 CRI I cp cmm ium 
5 8/6 cL per Cent. Pref. .............. 
Bt.| 4% lec. Bup.0o4%Gusr Db. Stock 
5 4/0 Cross & Strand Меи Sup... 
5 2/8 De. Cont. Pref. .........-.. e 
Bt. 4» Do. b. Stock (red.). 2000000000027 0060 006 
5 2/8 |t Do. Chey Vaderiakiog X Cm. Pref. 
5 2/8 |t Do. 0 3). 
5| 2/8 | Chelsea Electric Supply —€— 
St. X |*tDo. per Cent. Deb. Stock red) = 
10| 5 City of London Electric Ligh 
10 6/0 | Do. брег Cent. Cum. Pref. ............ 
St. 5% |'tDo. 5 per Cent. Deb. Stock (red.)..... 
St. 44% [ Do. 43% 2nd Deb. Stock (red.) ........ 
10 4 County of London Elec. Supply Ord. . 
100 6/0 | Do. 6 per Cent. Cum. Pref............ 
Bt. X|t Do. 44% Deb. Stock (ali pad) ( (red.) 
St. 4| Do. Second Deb. Stock Prov. Ce 
5 2,0 | Folkestone Electiicity Suppi o. ord. 
St. 44%] Do. lst Deb. Stock (red.) . 
6| 36 | Hove Electric Lighting Ord....... — 
St. 44% | Lof W. Nec Lt. &Powert}7Db. Bt (red. ) 
b| 6/0 | Kensington & Knightsbridge Ord 
5 6 ES 6 er pent Ist Pret................ 
8t | 4 Engtbg.Co. &Nottin Hill 
pu Station)! Deb. к= red.) 
8| .. n Electric Supply Ord. ............ 
6 8/0 m 6 per Cent. Pref. 000 000 0000000060060 
St. 4% Do. 4 рег Cent. 1st Mort. Dep: N 
10| 9/0 cy Sey ey есер Ота......... 
5| 2/8 | D per Cent. Cum. Pref....... 
8%. Zit per Cent. Deb. Stock 1st Mort. 
86 Cent. Mrt. Db. Stock (red.) 
100| % 1Midiano lec.Corp.for P.D.1stMort. Db. 
10| 51° | Newcastle & Dist. Elec.Ltg.Ord.£0 paid 
5] #7 5 Me Elec. Supply Ord. ........ 
5 bz | Do. b per Cent. Мор. Cum. Pref. 
1| t7 | Northern Counties Elec. Sup. 17;- pai. 
10| 6,0 | Notting Hill Electric Ord........... 898880 
100} 4% Do. 4 per Cert. 1st Mt. о es ds 
6 9.6 Oxford Electrio Ord. 99*60090900094000 вос 000000 
‚| 4% Do. $*Deb.htook .................e 
5 50 | 8t. James & Pall Mall Elec. Ord... .... 
6 8/6 Do. 7 si be Cent. Pref. *9809009998900€6 
St.] 34% |t Do. 3} рег Cent. Deb. Stock (red.) .. - 
b| 4/0 55 Markets Electric Sup. Ord... 
St. 4% | Do. 4 per Cent. Deb. Stock ............ 
6| 8/0 | South London Electric Supply Ord...... 
1| .. | South Metrop'n Elec. Lt. & Po-ver Ord. 
110 Do. 7% Cum. Pref. ..................... 
St. 44% | Do. 4 1st Db. Stk. Prv. Сік асов) 
5| 26 | Urban Electric Supply Ord. ............. 
5 2/6 Do. Б Cum. Pref. *600902390900990 908 0009690900995 
St.! . Do. 44% 1st Mort. Deb 
5 6/6 Westminster Electric Suppl Ord. N 
Б! 2/6 |t Do. брег Cent. Cum. Pref. . 


ELECTRIC MANUFACTURING, &o. 


Alliance Elec. Co. 57 Cum. Pref. .... 
Aron Elec. Meter 6% Cum. Pref, ,..... 
m пише & Helsby Cables Ord. 

Do. Cent. Pref..... *80609605 ез воо, 02000. 


t Do. lat Mort. Deb. (red.) ........ 
4 4 British oms'n- Houst'n447/1st Mt, Db. 
British Westinghouse 6 E 
St.] 4% |t Do. 4 per Cent. Mort. Deb. Stock 
.. | Brash Electrical Engineering ........... 
2|2/4¢ Do. 6 рег Cent. Pref. Non U um 
Bt. Do. 4j per Cent. Perp. 1st Deb. Btock 
Bt. nt. t Do. Perpetual 2nd Deb. Stock . 
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фро 
THE report made by the electrical advisor to the Board of 


Trade with regard to the recent breakdown at Bradford 
fully confirms what we have said on the subject in previous 
issues. Not only was the mains network arranged in a way 
contrary to the best practice that has prevailed for many 
years, but the various Board of Trade Regulations had 
apparently been deliberately ignored by those who were 
responsible for the laying of the mains. Ап official has been 
forced to resign his position on the staff of the Electricity 
Department, but whether he was responsible for the prolonged 
and systematic neglect of proper precautions, or has been made 
the scapegoat for the sins of an official or former official of higher 
standing, it is impossible to say. In reply to Mr. TRoTTER's 
report, the Committee have made the Board of Trade 
acquainted with the steps that are being taken to put the 
system into proper condition, and we trust that the cure will 


he effectual. 


AS we had anticipated, the Bills which have been deposited 
in Parliament for the next session by companies seeking 
extended powers to supply electricity in the Metropolitan 
area have caused some stir in municipal circles, and joint 
opposition on the part of a large number of the Borough 
Councils has been decided upon. A well-attended Conference 
was held on Wednesday at the Shoreditch Town Hall at 
the instigation of the Shoreditch Borough Council, and 
resolutions to consolidate the opposition to these Bills were 
passed. Although the resolutions to oppose jointly go down 
on record as “passed unanimously," strictly speaking this 
was not so, a very evident undercurrent of somewhat long- 
standing animosity between certain Councils having forced 
itself into the proceedings. Further, the Finsbury Borough 
Council, whose district is supplied by the County of London 
Electric Supply Co., has pledged itself not to oppose this 
company's measure, while opposing other bills affecting its 
area. Consequently the interests of all the Councils are not 
identical, and hence the careful wording of the resolution 
set forth in our report on another page of this issue. No 
doubt the object of the Conference—viz., to secure combined 
opposition to the schemes in question at the lowest possible 
expenditure—can be attained by the executive committee 
which is to be appointed, but it may be hoped that the 
authorities taking part will not shirk their liabilities when 
the financial question comes to be considered. It was averred 
at Wednesday’s meeting, that some Councils were guilty of 
this last year in connection with the conferences called by 
the St. Pancras Borough Council regarding the vibration 
question and the Electricity Supply Bill. The proposal of 
the Town Clerk of Shoreditch with regard to a joint municipal 
bulk supply scheme met with very curt treatment at the 
hands of the delegates, and the heated discussion even dege- 
nerated into an exchange of personalities. It certainly does 
appear that the passing of such a resolution would have 
weakened the case to be presented to Parliament in connection 
with the previous resolutions ; and the quarrelsomeness which 
characterised the proceedings is sufficient warning of the 
difficulties that would arise in connection with a joint board of 
management. An executive committee has not yet been 
appointed, and, as an example of the want of unanimity, it 
may be pointed out that the Hackney delegates, in view of the 
tone of the proceedings, indicated their intention of advising 
their Council to withdraw from the Conference. 
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WE are in a position to contradict the report which has 
been circulated in some of the daily papers to the effect that 
the conduit system of traction is to be adopted on the London 
County Council tramways in the North of London. The County 
Council decided over a year ago to adopt the conduit system on 
about half of the North London lines and to equip the remainder 
on the overhead system, provided the consent of the Borough 
Councils could be obtained for the overhead equipment, this 
consent being necessary under the terms of the Act of 
Parliament authorising the electrical equipment of these tram- 
ways. The Borough Councils, however, refused to consent to 
anything but the conduit system, and no understanding has 
yet been arrived at between the two parties. The County 
Council, we believe, is doing its utmost to bring about a 
friendly settlement of the dispute, as it has withdrawn the 
clause in its Tramway Bill in the next session of Parliament 
which would kave had the effect of waiving the necessity for 
the consent of the Borough Councils to the overhead system 
of traction. The Council, however, still maintains its original 
position to the effect that the conduit system is not necessary 
for a large number of the tramway lines in the North of London. 
Probably this mistake has arisen owing to the fact that the 
Board of Trade has officially “ approved ” the use of “а slot 
not exceeding one inch in width” on some of the North 
London lines which are to have the conduit system. 


— € 


THE discussion which followed Mr. W. B. WoonpHovsE's 
Paper on “Electric Driving of Textile Mills" revealed very 
little fresh information of any value, although some of the 
experiences undergone by certain of the speakers are interesting 
and instructive. Everybody asked for figures, and although 
the author had given some, he had to admit that there was 
a great lack of authentic data. Mr. S. D. SCHOFIELD quite 
missed the point of the argument ih comparing engines, running 
condensing and using high-pressure superheated steam, with 
electric motors. The coal and wages cost per brake horse 
power may, as he points out, compare very well with similar 
costs obtained in a central station, but unfortunately there are 
also such items as capital cost and depreciation to be considered. 
Besides, there are other issues, such as greater convenience 
and cleanliness, which come into the question. An important 
point was raised by Mr. J. W. Dawson, who complained 
that even the makers themselves did not know what power 
was required by their machines. This is certainly a matter 
that should receive immediate attention, for the mill-owner 
should acquaint himself with the power required by his various 
machines and in the different departments of his mill, in order 
to be able to bring about the greatest economy when the time 
for extensions comes round. This difficulty of obtaining data 
as to power required when introducing electric driving has 
been one of the greatest that the electrical engineer has been 
confronted with in non-textile as well as in textile factories. 
Mr. H. DICKINSON obviously viewed the whole matter from 
the point of view of the engineer to a municipal electric light- 
ing station, and apparently did not appreciate the author's 
aspect. Asa matter of fact, a power company has practically 
no lighting peak at all, simply because the lighting load is 
iusignificant compared with the power load, and therefore it 


will not be necessary to come to any arrangement with the 
manufacturer whereby he does not use his machines 
between certain hours. Mr. WooDHOUSE is to be congratu- 
lated in bringing forward a subject pregnant with such great 
possibilities, and it із to be hoped that other engineers will be 
equally energetic in endeavouring to obtain information which 
will tend to throw more light on the matter. 


THE problem of compensating the voltage drop in alterna- 
tors on load has grown to be associated with the employment 
of commutators or other more or less complicated devices to 
such an extent that it is perfectly refreshing to be reminded 
by Mr. MiLES WALKER, who recently read a Paper on “ Com- 
pensated Alternate-current Generators” before the Manchester 
Local Section, that there exist also quite simple solutions. 
Such an elementary solution is given by the author. Let 
us say at once that the method proposed, a description of 
which will be found on p. 506 of this issue, has certain 
limitations, and that the more complicated alternatives still 
have a field of application all their own, notably in plants 
where the power-factor is low or where the alternator is 
required to be highly compounded at full load. The new method 
is quite direct, and is based on the influence which the arma- 
tire ampere-turns exert on the field ampere-turns. Every 
pole of the rotating field is to consist of two parts. The main 
part is provided with a magnetising coil, which sends a large 
flux through this pole, keeping it well saturated. A small 
auxiliary pole branches off from the base of the main pole 
and extends radially to the outside diameter of the rotating 
magnet. This small auxiliary pole lies outside the field 
coil alluded to. Mr. WALKER remarks that the small pole 
remains unmagnetised at no load, but an inspection of the 
various magnetic circuits involved would seem to indicate 
that at no load it has a polarity which is opposite to 
that of the main pole and partially counteracts its effect. 
When load is put on the alternator and the current is approx- 
imately in phase with the E.M.F., the armature current 
above the field poles acta asa cross-magnetising current, weaken- 
ing that part of the field coil which passes between the main and 
the auxiliary pole, but strengthening the opposite part of the 
field coil. The magnetomotive force which causes the auxiliary 
pole to be opposite in polarity to the main pole diminishes as 
the armature current increases, and after the armature current 
has reached a certain value both poles act in the same direction. 
All the while the E.M.F. of the alternator has increased, and 
machines of 150kw. capacity have, it appears, already been 
built on this principle, which possess the property of over- 
compounding to a considerable degree. It is at once clear 
that, with increasing phase differences between current and 
electromotive force, the action of the armature current 
on the field flux will diminish. This, of course, is a dis- 
advantage of the method, but Mr. WALKER justly points out 
that in most practical cases the power-factor is at its maximum 
at full load—i.e., precisely when the maximum degree of 
compounding is required. 


UNDER the heading ** An Audacious Promotion," six years 
ago, we criticised with little merey an attempt made to float a 
company to take over a 320kw. generating station and an 
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overhead distribution network in Hampstead for the sum of 
£165,000. Those who remember the circumstances of the 
case will be amused to learn that this same miniature electricity 
undertaking has now been transferred to the Metropolitan 
Borough of Hampstead for less than one-tenth of the above 
sum—viz., £12,000. 

SINCE the first electric tramway was constructed, few have 
presented more difficult problems than that connecting Amster- 
dam, Haarlem and Zandvoort, a description of which we con- 
clude this week. Apart from the large amounts of money 
which had to be spent in obtaining concessions, the engineering 
difficulties were sufficient to damp the ardour of the most 
enthusiastic tramway engineer. For ten miles, sheet piling had 
to be put down on both sides of the road, and all calculations 
as to the amount of sand required for filling were upset again 
and again. Tons upon tons were brought to the road and 
poured into the aperture only to disappear from view immedi- 
ately. It is not surprising to learn, therefore, that the per- 
manent way will require several months to settle down before 
anything like high speeds can be attempted upon it. Asa 
matter of fact, the cars are built for speeds up to 40 miles per 
hour, or even more, but the maximum attained now does not 
reach this figure. A certain amount of trouble has been 
experienced, too, with the bow collector, chiefly owing to the 
three different heights of trolley wire which are encountered. 
The wear on the contact bar is very great, especially in frosty 
weather, when the trolley wire becomes coated with ice. 
However, a spring has now been fixed to the bow, which 
equalises the tension for all three heights, and this mitigates 
the evil to a certain extent. 

— —— ae ——— —— —— 

Wireless Telegraphy Agreement — Te Times on Tuesday 
published a Reuter telegram to the effect that an agreement 
has been signed between the Italian Government and the 
Marconi Company for the construction of a powerful station 


at Coltano, intended to communicate with stations in Great 
Britain, Erythrea, the Netherlands and other countries. 


Oable Interruptions. Date of Interruption 

Oayenne—Pinheiros ........................ Aug. 18, 1902 

ssi-Issa (Yemen)—Camaran .............. Oct. 22, 1902 
Тагйа—Тапдег............................ Jan. 18, 1904 
Cayenne —Paramaribo ...................... July 18, 1904 
Si Valdez (Alaska ))) eves Nov. 11, 1904 
Trinidad Demer ara. Dec. 20, 1904 
Авзваб—Регїт.............................. Dec. 26, 1904 
Cap Haytien—Puerto Plata ..,............... Dec. 27, 1904 


The Royal College of Science and School of Міпев. It is 
announced that the President of the Board of Education has 
appointed the Right Hon. R. B. Haldane, K.C., M.P., as 
Cnairman of the Departmental Committee inquiring into the 
5 of the Royal College of Science and School of 

ines, in succession to Sir Francis Mowatt, G. C. B. Sir Francis 
Mowatt is retiring from the Chairmanship owing to ill health, 
but continues as a member of the Committee. 

Treasury Grants to University Oolleges.—Considerable 
additions have been made to the annual Treasury grants to 
University Colleges. Appended are the names of the various 
colleges participating and the amounts which they received 
last year and will receive this year :— 


1903-4. 1904-5. 1903-4. 1904-5. 
Manchester........ £3,500 £6,000 | Nottingham ...... £1,700 £2,900 
Univ. College, Lond. 3,000 5,000 Sheffield .......... „300 2,300 
Liverpool ........ 3,000 5,000 Bedford Coll., Lond. 1,200 2,000 
Birmingham ...... 2,700 4,500 | Bristol .......... ‚200 2,000 
Leeds ............ 2,300 4,000 | Reading ,000 1,700 
King’s College, Lond. 2,300 3,900 | Southampton 1,000 1,700 
Newcastle-on-Tyne . 1,800 3,000 | Dundee .......... 1,000 1,000 


Attendance at St. Louis Exhibition — The final official 
statement shows that the total admissions to the St. Louis 
Worlds’s Fair were 19,694,855, of which 12,804,616 were 
paid. The large number of free admissions, 6,890,239, was 
partly due to the army of workmen required for completing 
things during the first two or three months of the exhibition, 
and partly to the number of days on which children were: 
admitted free. An official statement of the passenger business 
handled at the St. Louis Union Terminal station during the 
exhibition period gives the following figures: Total number of 
trains, 91,560 ; cars, 457,683 ; daily average, 436 passenger 
trains—2,180 ears. During September and October the daily 
average was 520 trains and 2,600 cars. 


The American Visit of the Institution of Civil Engineers.— 
In the course of an Address on “The Visit to the United 
States and Canada,” delivered by Sir W. H. White before the 
Institution of Civil Engineers on Tuesday, the speaker referred 
to recent developments of some electrical undertakings in 
America. Most of the electric installations alluded to have been 
fully described in our columns from time to time, and were also 
referred to quite recently in our description of the American visit 
of the Institution of Electrical Engineers. Some new figures 
and facts, were, however, announced by Sir W. White. In 
speaking of the Shawinigan Falls power station, which sup 
oe electric energy to Montreal, the author mentioned that the 
alls were about 150ft. high, and the water-power is estimated 
to be sufficient to produce upwards of 100,000 н.р. Here 
water was taken out of the river by a canal 1,100ft. long, 100ft. 
wide, and 20ft. deep. In the power house there are installed 
three pairs of inward-discharge turbines, each pair (at 180 revs. 
per min.) being capable of delivering 6,000 H.P. A fourth 
unit is being installed, and will be capable of delivering 
10,500 н.р. The electric energy was utilised in factories from 
2 to 20 miles distant, and in Montreal, 85 miles away. 
Amongst the industries obtaining power from these falls 
were electric lighting and traction, the manufacture of calcium 
carbide and ferro-manganese, and pulp mills; linen mills 
are to follow. Within four years of the time when the 
Shawinigan Falls were accessible only by canoe, they have 
been thus utilised and made readily accessible, with a popu- 
lation in the district of 3,000 people. It is pleasant to add 
that those concerned have endeavoured to preserve the beauty 
of the falls while making them serviceable to mankind. 
In connection with the utilisation of the Niagara Falls on the 
Canadian side it was stated that the power house of the Ontario 
Power Co. is placed in the Gorge below the Falls, with an 
effective head of 175ft. ; the controlling and distributing station 
is placed at an elevation of 250ft. above the power house, 
550ft. back from the Gorge. About 180,000 H.P. are to be 
developed eventually ; but at present only one of three conduits 
is being laid underground from the head-works near Dufferin 
Islands to the power house. The conduit is nearly 6,200ft. 
in length and 18ft. in internal diameter: built of Jin. steel 
plates and stiffened on the upper half of its circumference by 
Tin. T-bulbs spaced 4ft. apart. An open relief and spill- way 
are provided at the lower end to reduce fluctuations of head 
and pressure which might result from alterations of load. The 
aggregate development of the three largest Canadian works 
when complete amounts to more than 400,000 H.P., and a 
fourth establishment on the Canadian side will develop 
40,000 H.P., which will be utilised chiefly in the City of 
Hamilton. The grand total of power derived from the Niagara 
River will then be about 700,000 H. P., two-thirds being on 
the Canadian side. Two of the three great undertakings are 
practically due to American capital and enterprise—a fact which 
does not redound to our credit, having regard to the enormous 
amount of British capital available for investment. The third 
company is distinctively Canadian, and is closely associated 
with Toronto. At the generating station the current will be at 
a pressure of about 12,000 volts, but it is contemplated to 
transform it to 40,000 to 60,000 volts for transmission through 
overhead lines carried by two lines of steel towers 46ft. high 
placed at intervals of 400ft. The capital of this company is 
12 million sterling, and its total development of power will be 
125,000 H. P. 
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The Paris Telephone Service.— In May of this year the 
dissatisfaction of the Paris public with regard to the inefficient 
telephone service furnished by the French Administration of 
Posts and Telegraphs took definite form in the organisation of 
an Association of Telephone Subscribers, constituted for the 
purpose of bringing sufficient pressure to bear on the Adminis- 
tration to improvethe service. The French Telegraph Adminis- 
tration acquired the telephone system of Paris in 1589, and 
complaint is made that not only is the service very bad, but 
that the general practice of the Administration with regard 
to rules and regulations, rates and other matters of business 
relations with the public, is most arbitrary. The President of 
the Association of Telephone Subscribers is the Marquis de 
Montebello, and on the council are prominent members of the 
legal and business world of Paris, including Mr. Max Vincent, 
President of the Touring Club de France, and Mr. Archdeacon, 
member of the Chamber of Deputies. The association has a 
steadily growing membership, which already numbers between 
4,000 and 5,000 of the Paris telephone subscribers. Since 
July a monthly bulletin has been published by the association, 
containing articles and reports on the various aspects of the 
telephone question in France. With a view to acquiring 
thorough information on the technical side of the telephone 
service, the Council of the Association recently retained Mr. 
Herbert L. Webb, of London, as consulting engineer. Mr. 
Webb has furnished the association with a report on the 
general conditions of a modern telephone system and with a 
further report on the principal causes of the défective service in 
Paris. Mr. Webb's first report contains a well-written popular 
description of the central battery system, as at present employed 
in the most modern exchanges in Great Britain. The report even 
includes a description of the methods for junction working, 
the French expression “auxiliary line being used instead of 
what is called “ junction ” line in England and * trunk " line in 
America, in order to facilitate the work of the translator. As 
Mr. Webb has not been allowed to visit the exchanges, his second 
report is based on general knowledge of the Paris telephone 
service acquired from public descriptions and from observations 
made on visits to Paris during the past few years. He divides 
telephone exchange working into three periods. During the 
first period, from 1880 to 1890 or 1892, the methods in use 
were largely experimental. During the second period of 
another five or six years, the development of telephonic 
apparatus was, he says, more scientific, while during the last 
period effective methods and apparatus have been perfected 
and standardised. The Paris system, in Mr. Webb’s opinion, 
has largely remained in the first period, having only adopted 
some improvements belonging to the second period mentioned, 
and being “entirely innocent " of the apparatus and methods 
of the third period dating from 1897. While these older 
methods may still be suitable for small exchanges, they 
should not be applied to larger systems, and, moreover, 
owing to the defective working of antiquated apparatus, 
Mr. Webb continues, the nerves of the operators are so taxed 
that it is unreasonable to expect a high standard of efficiency 
and discipline trom these ladies. Mr. Webb next criticises 
the peculiar practice of the French Telephone Department 
in compelling each subscriber to supply his own telephone 
set, with the result that there are various types in 
existence, some having radical technical defects when con- 
sidered in relation to other apparatus in the system. The 
variety of instruments also makes it impossible to train a force 
of inspectors to familiarity with the peculiarities of all the 
numerous types. A further evil is the extensive use of primary 
batteries instead of magnetos or a central battery for signalling, 
a method which, Mr. Webb says, belongs to the first period 
of telephony alrealy mentioned. The necessity of keeping 
these cells in order must constitute a serious cause of defective 
service and also be a source of great expense. The cure sug- 
gested is the reconstruction of the whole system on modern 
lines, which would occupy two or three years according to 
Mr. Webb’s computation, during which period a gradual 
improvement would occur. Mr. Webb does not givean actual 
estimate of the cost of this conversion, but is of opinion 
that it would be “far less than the cost of a single battle- 
ship and even less than the cost of an armoured cruiser, 


and well worth the price.” In Paris the total number 
of telephones is about 45,000, and there is a yearly 
increase of about 3,600 subscribers. In New York, which 
has a somewhat smaller population than Paris, there 
is a telephone service serving over 150,000 telephones and 
increasing at the rate of 30,000 per year. The flat rate 
of charging in Paris should be abolished, says Mr. Webb, and 
with a scientifically arranged message-rate tariff he thinks 
it would be possible to reduce the minimum charge to £6 
ог even £5 per annum. If this were done, he concludes, 
and an active business policy were adopted, Paris would have 
in five years 150,000 telephones, and in 10 years 250,000 or 
300,000 telephones. The Association and the "Telephone 
Administration are still in correspondence with regard to the 
proposed inspection of the Paris exchanges by Mr. Webb, but 
we understand, that up to the present, permission to view the 
exchang:s has been withheld, although the President of the 
Association has made a formal application to the Administration 
that Mr. Webb should be allowed to make an official inspection 
with a view to reporting on their condition and on the apparatus 
and methods employed. 
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MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, January 13th. 
INSTITUTION or ELECTRICAL ENGrngers: MANCHESTER STUDENT’S SECTION. 


7:80 p.m. Meeting in the Municipal School of Technology. Paper 
to be read: Electric Heating,” by A. E. Jephson. 


Guascuw UNIVERSITY ENGINEERING SOCIETY. 
;:J0 p.m. Meeting in the Engineering Department of Glasgow 
University. Paper to be read: ** Сав Producers," by Prof. 
T. Gray. 
Tramways AND LIGHT RAILWAYS ASSOCIATION. 


6 p.m. Meeting at the Society of Arts. Paper to be read: “ Over- 
head Equipment," by H. M. Sayers. 
JUNIOR INSTITUTION oF ENGINEERS. 
5 p.m. Meeting at the Westminster Palace Hotel, when Prof. Vivian 
B. Lewes will deliver a lecture,illustrated by lantern slides. 
and experiments on: The Theory of the Incandescent Mantle.” 


INSTITUTION oF Civi, ENGINEERS : STUDENTS’ SECTION. 

5 p.m. Meeting at 25, Great George-street, Westminster. Mr. 
James Swinburne will deliver a lecture on: Theory of Elec- 
tricity and Magnetism.” Sir Guilford L. Molesworth, the Presi- 
dent, will occupy the Chair, and members of all classes are 
invited to attend. 

MONDAY, January 16th. 
INSTITUTION OF ELECTRICAL ENGINEERS : NEWCASTLE Local. SECTION. 

7:30 p.m. Meeting at the Durham College of Science. Paper to be 
read: Description of Some Plants Inspected during a Recent 
Visit to the States,” by H. L. Riseley. 


TUESDAY, January 17th. 


INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER Loca SECTION. 
7:30 p.m. Meeting in the Physical Laboratory of the University. 
Paper to be read: Electric Driving in Textile Factories,” by 
H. W. Wilson. 
WEDNESDAY, January 18th. 


INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

7:J0 p.m, Meeting in the Library, 92, Victoria-street, Westminster. 
Paper to be read. Notes on the Construction and Maintenance 
of Large Telephone Exchanges,” by A. L. Stanton. 

Royat MkTEOROLOdICAL SOCIETY. 

;:3U p.m. Annual General Meeting at the Institution of Civil 
Engineers, 25, Great George- street, Westminster. The President, 
Capt. D. Wilson-Barker, will deliver an Address on The Con- 
nection of Meteorology with Other Sciences.“ 

SOCIETY OF ARTs. 

& p.m. Ordinary Meeting. Paper to be read: Wireless Telegraphy 

and War Correspondence," by Capt. Lionel James. 
THURSDAY, January 19th. 
RucBy ENGINEERING SOCIETY. 

5 p.m. Meeting in the Benn Building, High-street. Lecture by Н. S. 
Meyer on A Novel System of Electric Traction,“ illustrated by 
lantern slides. 

FRIDAY, January 20th. 
INsTITUTION or MECHANICAL ENGINEERS. 

I p. u. Ordinary General Meeting, when the following Papers will 
be read: (1) Some Impressions of American Workshops," by 
A. J. Gimson. (2) “ Waterworks Pumping Engines in the 
United States and Canada,” by John Barr. (3) “ Some Features 
in the Design and Construction of American Planing Machines,“ 
by Archibald Kenrick, jun. (4) Engines at the Power Stations 
and at the St. Louis Exhibition,” by Alfred Saxon. 

Roya. INSTITUTION, 


“p.m. Evening Discourse by Prof. Sir James Dewar, F R.S., on 
"Now Low Гете т Phono ira? 
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DIRECT WHEATSTONE WORKING BETWEEN 
ENGLAND & TEHERAN. 


BY T. W. STRATFORD-ANDREWS. 


Direct Wheatstone working over the line of the Indo- 
European Telegraph Co. has been in operation since the begin- 
ning of 1903. Previously there were two re-transmissions 
between London and Teheran—viz., at Emden in Germany 
and Odessa in South Russia, with an additional re-transmission 
in London for Liverpool and Manchester messages. 

Morse working, which had been employed throughout the 
company's system, became inadequate to cope with the increase 
in traffic, and Wheatstone was experimentally introduced on the 
section Odessa-Teheran in the summer of 1897. The experi- 
ments showed that signals could be transmitted satisfactorily 
in both directions on this section, and as soon as the clerks 
became efficient in punching the slip, and technical alterations 
were introduced at the relay stations, Teheran could block 
Odessa with homeward messages. Attention was then called 


| 


January 1, 1903, and has since been used exclusively between 
London and Teheran. 

During the last few weeks, the messages arriving in London 
from Teheran have been relayed in London direct to Liverpool 
and Manchester respectively, instead of the slip being gummed 
up in London and re-transmitted by Morse, and it was found 
that the signals arrived in those places as clear as they were 
formerly registered on the slip in London. Wheatstone trans- 
mission from these stations to Teheran having proved so 
successful, the Manchester and Liverpool stations now ex- 
change their messages direct with Teheran (abont 4,000 miles). 
Through Wheatstone working has also been extended to all 
the company’s through circuits thus: London (Manchester 
and Liverpool) and Odessa in both directions for South 
Russian traffic; Berlin and Teheran in both directions for 
Continental messages for the Far East. 

Key work on the company's system is thus practically 
superseded, except for the purpose of repetition, checking the 
number of messages sent, and making any corrections. 

I be relays used by the company are the Post Office standard 


to the section Odessa-Emden, and the Wheatstone system, with ; “ B” relay, manufactured by Messrs. Siemens Brothers, and the 


its improvements, was introduced upon this section. So soon 
as the working over this section was satisfactorily established 
the two sections were amalgamated by working direct Teheran- 


. Siemens relay, with improvements added by the Indo Company. 
In order to assist the clerks in the relay stations along the line, a 


| 


Wheatstone receiving instrument is placed in “ shunt,” and by 
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Fic. 1.—Map sHOwINd Inpo-Evropean TELEGRAPH Co.'s LINE. 


Emden. This, however, was at once found to block the Emden- 
London section, and it became obvious that the Wheatstone 
working must be still further extended. 

Although Morse duplex was worked through the cable 
between Emden and London, full advantage could not be 
taken of it, because, owing to the difference of time, the bulk 
of the homeward traffic comes through during the daytime 
and the outward traffic during the evening. It was, however, 


necessary before Wheatstone could be introduced on the 
section Emden-London to convince the English and German 


postal authorities that no disturbance would be caused by 
induction to the other wires in the Norderney and Borkum 
cables (the company only using one of the conductors in each 
of these cables). Experiments were made and witnessed by 
Government officials at both ends, in order to satisfy them 
upon this point. Having demonstrated that the Wheatstone 
transmission would not in any way interfere with the work of 
the other conductors, permission was given to the company to 
introduce the Wheatstone automatic transmission between 
Emden and London. Experiments were thereupon made for 
direct working between London and Teheran, a distance of, 
approximately, 3,800 miles. These experiments having con- 
clusively proved that direct Wheatstone working could be 
thoroughly relied upon, the system was finally introduced on 


| putting this instrument in circuit the clerks are able to see 
how the signals are leaving their station. In this way there is 
, а perfect system of control. If the marks are leaving one station 
perfect, and the clerk at the next station finds the marks 
faulty, the latter knows, provided the line is in good electrical 
condition, that his regulation is at fault, and is able to adjust 
| his relay until the marks on his slip are perfect. 

In estimating the value of this achievement, the composite 
nature of the line and the character of the ground traversed 
must be taken into account. The company's line, which includes 
200 miles of cable across the North Sea, runs through Germany 
| to Russia, where it passes over desert, torest, mountain and 

river, into Persia, again crossing a range of mountains and 
more desert to Teheran. From this it will be seen that the 
' line is exposed to the many perils of storm, flood, hoar frost (a 
very serious cause of faults owing to the accumulated weight 
of ice breaking the wires), damage from passing traffic and 
deliberate damage. The electrical condition of the line is also 
seriously affected by lightning during the summer months, 
and sea fogs, which are very prevalent in certain seasons along 
| the Black Sea coast. The maintenance has therefore to be 

watched with the greatest care by the company’s staff distri- 
| buted along the line in Russia and Persia for that purpose. 
| The number of relays in operation on this long line is a 
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feature as striking as the length and composite nature of the 
line itself. Between London and Teheran there are 10 auto- 
matic relay stations with systems of translation which differ 
necessarily according to the date of introduction, and the 
varying requirements and conditions of the different sections 
of the line. 

TECHNICAL DESCRIPTION. 


London Station.— The London station (Fig. 2) has three 
rincipal circuits, A (main), B (second) and D (Liverpool and 
chester) and a spare set C, on to which any of the 
others can be switched at will The Liverpool-Manchester 
line is worked аз а through circuit, Manchester being the inter- 
mediate station. London's current is received at both stations. 
In setting up translation for that portion of the traffic destined 
for, or coming from, Liverpool and Manchester, several novel 
conditions presented themselves. The homeward traffic comes 
through from Teheran in practically a continuous stream, 
telegrams for Manchester, Liverpool and London being in one 
and the same batch. Traffic, from and to other parts is dealt 
with on the second line and some of this has to be transmitted 
by London for Liverpool or Manchester. It therefore became 
necessary to be able to switch Teheran through to Liverpool 
or Manchester and to return to normal working on both sides 
at any moment, and at once, and to make the arrangement 
available for whichever of the three sets A, B or D might 
require it. Further, it became necessary to be able to stop 
Manchester or Liverpool in the event of either of those 
stations being in the act of sending to London when trans- 
lation was signalled for. This is accomplished by a device 
at Manchester and Liverpool by which, on the momentary 
turning of the key switch in London, a bell is rung at the 
sending station. Switches TI, T, and Т, are provided, one 
at each of the three sets A, B, and C, and their function 
is to divert the line current after it has passed through 
the receiver coils F* and transfer it to the translation set. 
This switch carries two additional terminals for the ends of 
a local circuit in which is included a small gong placed close 
to the translation set. "The act of turning the switch handle 
from left to right, in addition to transferring the line current 
to the translation set, momentarily closes the local gong circuit 
and signals the switching to the clerk at D. 

“ Erans” Translation London-Manchester- Liverpool (D).—Con- 
siderations of space and staff made it imperative that the trans- 
lation and ordinary working should be carried on in one and the 
same place by one and the same clerk. The system of translation 
in use, which was devised by one of the company's staff, is 
marked by great simplicity. The whole operation, in both 
directions, is effected by four relays, and the essential parts 
of the system could be fixed on a board 18in. square. 


The Relays.—R, and R, are non-polarised relays. Soft iron 
pieces are fixed on both sides of the axle in such a position 
that the front piece is close to the core of one coil, and the 
hack piece close to the core of the other. The pull of the 
electric magnet is exerted on both pieces to turn the axle in 
the same direction. When these coils are traversed by either 
positive or negative line currents the tongue is carried over to 
the left-hand stop. The self-inducing effect of the coils, if any, 
is beneficial, serving to keep the tongue firmly held between 
the reversals. A fine spiral spring suffices to bring axle and 
tongue back to the normal position. R, and R, are two ordi- 
nary standard polarised 9855 the stops of which are connected 
with the C and Z poles of the line battery. 

The Recording Instrument.—One battery is used for both lines, 
and is a “divided " or ** double" one. With normal working 
London-Manchester-Liverpool the centre of the battery is put 
direct to earth through the barrel-switch S. When translating 
the centre of the battery is put to earth through the coils of 
R,, with the result that whenever a current traverses either 
line, whether incoming or outgoing, R; is worked, and by 
means of a local Morse circuit signals are recorded. Every- 
thing that passes is recorded, and the record is that of the 
actual line current and noi a “derived” or “leak” circuit. 
The barrel switch S, besides effecting the above-mentioned 


* It was found advisable for writing up purposes to have Teheran's 
signals recorded on the Wheatstone receiver even when in translation, 
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change in the battery connections, changes the connections 
on the Manchester side from “normal” to “ translation and 
also reverses the direction of the current through the coils of R;. 

Let us suppose Teheran is sending a batch to London on 
the main (A) set. Suddenly the sounder raps out M. R., М.Б.” 
(Manchester). The key clerk turns switch Ti, the gong at the 
translation set sounds, the clerk there turns the switch S, and 
Teheran's signals pass across and through galvanometer G, over 
the tongue and right-hand stop of R, into and through the coils 
of R, and R, to earth. The tongue of R, playing between its 
two stops, to which the poles of the line battery are brought, 
sends out the fresh current by way of the left-hand stop and 
tongue of R, through the barrel switch, the key and the 
galvanometer G, into the Manchester line. When Teheran 
has finished with Manchester he may have something for 
Liverpool and proceed with it, both these stations being in 
the one circuit. When he is finished with both, he signals 
LY (London) and the switches are turned back. Teheran 
continues sending to London, and at the other table London 
resumes working with Manchester or Liverpool. The process 
of translation is the same when Manchester or Liverpool is 
sending to Teheran save that the incoming current, after 
passing G, goes through key and barrel switch before reaching 
the tongue of RI. No key is needed on the other side, as 
that on the main set is always in circuit. 

The “Pump” Translation. —M, and М, (Fig. 8) are the 
* pump" switches. The coil S, is traversed by current in a 
local circuit closed by the contact of the tongue of R, with the 
right-hand stop. As this contact only occurs during the passage 
of line currents in one direction, the currents in the local circuit 
are intermittent. At the entry of the initial local current the 
armature of the right-hand lever V,is attracted, the upper arm 
falls, carrying the left-hand lever N, into the horizontal posi- 
tion, where it makes contact with the lower stop and with the 
spring contact Y,, and at the same time forces a vertical rod or 
1 1 carrying a disc at its lower extremity into a cylinder, 
H., partly filled with oil. This disc has a valve, and the oil dis- 
placed by the downward pressure of the disc rises through the 
valve to the upper surface. The upper extremity of the vertical 
rod is attached to the body of the instrument by an adjustable 
spiral spring. When the local current is shut off the armature 
of V, is released and the two levers, together with the plunger, 
would, by the tension of the spiral spring, regain the normal 
position at once were it not that the presence of the oil on 
the upper suface of the disc only allows the latter to rise 
slowly. Before this rise is sufficient to break the contacts of 
the left-hand lever N, the local circuit is again closed. The 
position is established in the first place by the presence of a 
current in the local circuit, and maintained for a short time 
after the disappearance of the current by the action of the oil 
pump. With the fairly regular alternation of line currents, as 
in the “ Morse " system, the local currents are frequent enough 
to keep the pump in the position for translation. 

E is a condenser, or rather two condensers, each of 1 mfd. 
capacity. The inside plate of each condenser is joined through 
a telephone, T, to earth, They are charged, one by incoming, 
one by the outgoing current. When these two currents coincide 
in character and duration the results are harmonious and 
rhythmical vibrations of the telephone disc. This gives an 
audible and reliable indication of the working. Slow sending 
can be read by ear and a sounder dispensed with. 

К, and К, are double current keys of the nutcracker type. 
The lever is compound, the upper and lower portions are 
hinged together at one end and held against the back or relay 
stop by a spiral spring. On the underneath surface of the 
upper portion is a long flat spring. The lower portion of the 
lever is insulated in the middle and pivoted near the end on 
an axle to which the terminal carrying the line wire is joined. 
The Z pole of the battery is connected with bar (Z) and a 
metallic projecting piece which makes contact with the lower 
portion of the lever from above. 

The C pole of the battery is brought to the front bar (C). 
When the upper portion of the lever is pressed against the 
lower, contact is broken between line and relay and made 
between line and Z. When the lever as a whole is further 
depressed the zinc contact is broken, and the front stud of 
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the lever resting on the front bar, copper and line are joined. | tongues of the neutral relays in either direction. S, and S, 
With the two parts of the lever held together and worked up | furnish in one position a path for the incoming, in the other 
and down, copper and zine currents are alternately sent out. | position a path for the outgoing current; S, and S, when 
| closed furnish a path for a leak current. 
z Line currents from east after passing through the galvano- 
4 1 meter and switch В pass to the armature of S, and by the 
E left-hand stop to and through the coils of К, and К, to earth. 
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Fic. 3.—'* Pomp” ‘TRANSLATION CONNECTIONS. Fic. 6.— Ol. D NEUTRAL RELAY. 


The keys are only used occasionally for purposes of control, The tongue of Б, playing between its stops keeps the armatures 
and are brought into circuit by turning the switch A or B. of S, and S, depressed (to the right). The battery current from 

The “ Pump” Translation in Action. —Line currents from the | the stops of R, passes over the right-hand stop of S, to the 
east pass through the lightning guard L. and galvanometer G., | armature, after which it divides, one portion passing along the 
over switch B by the right-hand terminal, and there diverge to armature of S, and out by the right-hand stop, through a high 
charge the condenser Ё and flow by way of 
the left-hand lever N, (of the pump M.) 
through the top stop into and through the 
coils of R, and R, to earth. Being moved 


by positive currents to the right-hand stop, EB : | 
A 


WEST LI 
EARTH 
EAST LINE 


the tongue of R, closes a local circuit in which 
the coils S, (of M,) are included. Until the 
eastern station stops sending the levers of 
this pump M, are brought to and kept in 
the translation position as already explained. 
The stops of R, are connected respectively 
with the Z and C poles of the line battery. 
Working under the influence of the incoming 
current the tongue sends on the fresh current 


] È 


se ee IL. 


to the lower stop at the left-hand lever N, E — T: as d 1 
(of M.). At this point the current has two a Gel a ma um E conem 


paths open, one by way of the spring con- 
tact Y, through a high resistance W, into 
the coils of the registering Morse X; and to 
earth, and by the other path through the 
lever N; itself, into the west line by A, G, 
and L, having charged the second condenser. 
The signals from west to east are, of course, 
translated in the same manner by the similar 
apparatus on the other side. 

Translation with Neutral Relays.— This 
system of translation is well known. The 
relays Ri, R, Ra and К, (Fig. 4) are all of the 
“Standard” type. R, and R, differ from 
the others only in that the tongues are 
held midway between the stops by the 
tension of springs acting from each side. Fig. 4.— CONNECTIONS FoR TRANSLATION WITH NEUTRAL RELAYS. 
S, Sz, Ss and S, are electromagnets provided 
with shunts of a resistance equal to that of the coils with 
the object of increasing the effects of self-induction. The 
coils in a local circuit are closed by the movement of the 


resistance W into the registering Morse M and to earth, while 
the other 99 passes pi switch A and the galvanometer 
out into the west line. ‘Translation from west to east 18 
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similarly effected. The condenser and telephone circuit is 
arranged as in the “ pump ” translation already described. 

A New Neutral Relay.—This is a Siemens relay modified to act 
as a neutral. The attached diagram shows the new (Fig. 5) and 
the old (Fig. 6) styles one above the other. In the new relay 
the tongue has been considerably shortened and the contact stops 
brought close to the centre of the instrument. The tongue is 
pivoted near its centre, and presents a wedge-shaped end (a) 
to the similarly shaped end of the permanent magnet (b). 
The latter is a movable piece adjustable by means of the 
screw (c). By this means the tongue is brought into, and 
maintained in, a neutral position between the poles of the 
electromagnet without touching either of the contact stops. 
The nearer “ b” is brought to “а” the greater this effect. It 
is claimed that by this arrangement the tongue is less liable 
to respond to induction and stray currents whilst no less 
sensitive to working currents. 


THE AMSTERDAM-HAARLEM TRAMWAYS SYSTEM. 
(Concluded from puge 462.) 


The power house is situated in a central position at a village 
called Halfweg, midway between Amsterdam and Haarlem, 
practically in the best position for 
distributing power to the line, being 
located on the banks of the Ring- 
vaart Canal, which affords cheap 
carriage for coal and other supplies, 
and also abundance of water for feed 
to boilers and jet condensers. Owing 
to the nature of the country and the 
poor condition of the ground at the 
site of the power station, an elabo- 
rate arrangement of piling was 
necessary, the entire site being piled 
with 46ft. long by 9łin. diameter 
piles, placed ift. lin. apart, each 
pile being estimated to carry 4 tons. 


On the top of the piles runners Section at C.D. 

7 zin. oy 93in. are carried for the 

entire length of the building, and E: C E. d 

support a floor 3in. thick over the R Y == SSE ESSE | 
° е . Д t 1 . — і + T : 

space occupied by the building. E i r 


The piling is carried below the 
water level to a distance of Ift. 
73 in., and from this point the foun 
dations rise to the floor level—a 
height of 7ft. 2gin. 

The buildings are of brick, sub- 
stantially and neatly finished with 
stone trimmings, and the total 
ground area occupied by the power 
station site is about 9,150 sq. ft., 
with sufficient ground for future 
extensions. А wharf is erected 
26ft. 3ш. wide, and immediatel 
adjoining is the boiler house, whic 
is 88ft. Тїп. by 52ft. бір. A division 
wall separates the boiler and engine 
rooms. The latter is 59ft. by 
34ft. 74in. by 21ft. 4in. high from 
engine-room floor to top of wall. 
Situated at one end of the boiler 
room is a coal storage room 50ft. Sin. 
by 35ft. 4in., with storage capacity 
for 400 tons. An outhouse for 
offices communicates with the engine 
room, and is 12ft. 9in. by 12ft. 94in. zu 
The walls of the buildings are 14іп. thick above and 20in. 
below the ground line; they are supported by pilasters 
l4ft. Yin. apart and 2lin. thick, which are carried to the 
top of walls for supporting the roof principals. The latter are 
rafters of tee section, with angle iron struts and flat bar ties 
securely riveted to suitable plates, and the purlins are of 
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channel iron with wooden runners, and are supported by angle 
iron brackets fastened to the principals. Red tiles, secured to 
a wood lining which is fastened to the purlins, cover the 
slopes. A monitor is formed along the full length of the 
boiler room, 9ft. 10in. in width, and each side is filled in 
with nine rows of louvre boards, supported at intervals by 
intermediate fittings. Good light is obtained throughout the 
entire building by large glass windows with iron frames, and 
ample door space is provided for bringing the machinery into 
the building. A 10-ton overhead hand travelling crane works 
over the engine room at a height of 15ft. and a span of 
32in. 4in., the gantry construction being of tee rail resting on 
wooden beams and supported on brick arches. 

In the boiler house are six hand-fired Lancashire steel 
boilers, by Stork, of Hengelo, Holland, the heating surface of 
each boiler being 926 sq. ft., the grate area 35 sq. t., and the 
steam pressure 160lb. per square inch. The boiler shell is 
‘ft. бір. diameter by 27ft. 10in. long, and contains two fur- 
naces, each 2ft. diameter; each flue has five Galloway tubes. 
There is llft. 4in. between centres, and the foundations, 
which are of brickwork, rise from the wooden floor and are 
composed of brick arches filled in with sand. The boilers are 
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Fic. 9.—PLAN AND SECTION oF POWER STATION. 


encased in heavy brickwork walls, Ift. 92in. thick, and sup- 
rted on cast-iron stools. Directly behind them are the 
tork superheaters, which have two chambers and an arrange- 
ment of dampers, so that the gases can pasa either through 
the superheater after passing through the internal flues of the 
boiler, or the superheater can be cut out and the gases then 
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pass along the sides of the boiler to an underneath flue, which 
adjoins the main flue. A round brick chimney is situated free 
from the building at the end of boiler house, being 131ft. high 
by 5ft. 5in. diameter (internal) It is lined with firebrick set 
in fireclay, extending from the bottom to a height of 65ft., 
the foundations consisting of a large bed of concrete, 23ft. 
square by 6ft. deep, and supported by wooden piles, 9łin. 
diameter by 46ft. long, placed 2ft. 2in. apart. 

There is one superheater to each boiler, and all are arranged 
to work at a temperature of 500?F. Each has a heating sur- 
face of 330 sq. ft., and consists of 10 rows of coils, the ends of 
which terminate in two cast-steel headers Sft. 11 Јіп. apart, the 
coils being bound by steel straps bolted together. Steam enters 
the one header, passes through the tubes, and discharges at the 
other. Fixed to the discharge steel header is a 1531n. safety 
valve, a lin. blow-off cock, and two small holes for testing 
purposes. 

All feed water to the boilers is taken from the adjoining 
canal, which contains an average amount of suspended matter, 
necessitating the filtering of the water. Under the boiler- 
room floor, in front of the boilers, a duplicate arrangement of 


There are two sets of directly driven horizontal duplex end 
packed feed pumps, біп. by Зђір. by 6in., made by the Buffalo 
Pump Co., N.Y., each capable of delivering 2,400 gallons per 
hour against a pressure of 3001Ь. per square inch, the working 
steam pressure being 1601Ь. per square inch. Each unit is capable 
of supplying the total amount of feed water to the boilers. _ 

The feed-water piping to the boilers is arranged in dupli- 
cate, the discharge from the pipes passing through the heater 
into one of two mains, which runs along the side on to the top 
of the boilers and branches off to a Y-piece into the feed check 
valve in front of the boilers. By an arrangement of valves, 
the heater can be cut out and water pumped direct to the 
boilers. 

All the steam piping was made by Messrs. Seiffert & Co., 
of Berlin. From the angle stop valves on the boilers біп. 
pipes join the cast-steel header of the superheater, and then 
branch into the main header, from which the engines take 
their supply of steam. The piping, which is extra heavy 
throughout, is arranged, by means of valves in the main 
header, to permit the operation of the plant as three indepen- 
dent units, Owing to the high temperature of the steam, 


Fia. 10.— VIRW or BoirnrR Koon. 


tanks is situated, built of brick. Each arrangement consists 
of a filler tank with reservoir, the filtering medium consisting 
of sand and clinkers, and is supported on a wooden floor per- 
forated with holes, thus allowing the water to percolate through 
the medium to the reserveir. A brauch pipe connecting both 
reservoirs leads to a hot well. Inside of the hot well and fixed 
to the side of the tank is a ball float valve, with connecting 
pipe to the water inlet supply to the condensers, the latter 
being used as an automatic emergency water supply in the 
event of the filtering tanks failing to supply the hot well. 
The area occupied by the filter tanks is about 710 sq. ft. 

A vertical exhaust feed water tube heater, 9ft. Тіп. high by 
24jin. diameter, made by the Wheeler Condenser & Engineer- 
ing Co., is placed directly behind the feed pumps, the feed 
water entering at the bottom and leaving at the top, and the 
exhaust steam vice versa. The shell is made of cast iron, 
while the tubes are of the best quality seamless drawn brass, 
fastened to the tube plates at the top end by ferrules and 
asbestos packing, and at the bottom end by screwed joints. 
By acon the upper cover of the heater and the bottom 
hand hole plates, the tubes can be readily cleaned. 


ample allowance has been made for expansion and contraction, 
and the piping is designed in such a way that any steam con- 
densing in pipes connected to the main header, collects in the 
latter, and is drawn off by three drains of large size, one in 
each section, so as not to permit of any accumulation of water . 
in the pipe. The three drains, being coupled to two steam 
traps which can be worked independently, discharge into à 
drip main, which runs along the division wall to the hot well. 
A stand-pipe from the drip main is placed in a prominent posi- 
tion in the boiler house, with its end open, so that any exces- 
sive discharge of steam will show a defective trap at once. 
From the superheater to the main header the diameter of the 
steam pipe is 44in., while that from the main header to the 
engine is of the same diameter, and the main header itself 1s 
Sin. in diameter. m 
From each of the augle stop valves ou the boilers, a drain 13 
connected to a drip main which discharges into the hot well. 
This drain will only be used in the case of any of the boilers 
being shut down, so as to prevent any water from accumulating 
in the valve. From each of the stop valves on the engines are 


| drains leading to traps, which are connected with the common 
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drip main and run off to waste. The piping is arranged so | (6ft. 64in.), and through the division wall into the boiler resm, 


that one or more boilers can supply any one engine inde- 
ndently of the others, and allow the consumption of steam 
in the engine to be determined at any time. 

Concrete foundations have been put down for the main 
engines and condensers, the engine centres being 14ft. 9in. apart. 
Surrounding the engine and condenser foundations are arches 
of concrete, which support the engine-room floor. The flooring 
consists of tiles bedded in concrete and supported on two layers 
of brick, the tiles and brickwork being laid in a bed of sand. 
The main engine plant consists of shires Belliss, three-crank, 
triple-expansion engines, each of 430 B. H.P., and having a steam 
consumption of 13jlb. at 26in. vacuum with superheated, and 
l7lb. with saturated, steam. The speed is 375 revs. per min., 
and its regulation is within 3 


by nine foundation bolts. The generators, made by the Société 
Anonyme Westinghouse, Le Havre, are three in number, and 
are coupled directly to the engine shafts. Each machine is 
capable of developing 800kw. at 525 to 575 volts, when running 
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at a speed of 375 revs. per min., and is supported on a cast- 
iron frame, which also supports the outward bearing, the whole 
being secured by four foundation bolts. They are six-pole 
machines. 

The switchboard, also by the Socicté Anonyme Westing- 
house, consists of five panels (three generator and two feeder), 
and is situated on the ground floor at one end of the engine 
room. The panels are of marble fitted to a steel frame, and 
having the usual standard forms of instruments, switches, &c. 
Cables from each of the generators are led into a trench which 
runs along the engine-room floor in a direction at right angles 
to the shafts of the generating sets and termivates behind the 
switchboard. This trench is 15łin. wide, and is covered by 
chequer plates. 

The condensing plant for the main engine, made by the 
Nederlandsche Fabrick, Amsterdam, consists of three jet con- 
densers, each capable of condensing 9,0001. of steam per hour. 
The pumps are of the vertical type, the cylinders being placed 
side by side, supported by a cast-iron frame. Directly below 
are the Edwards pumps, each set being secured by six founda- 
tion bolts. The condenser and injector water inlet are situ- 
ated behind the pumps, the pumps discharging into a large air 
vessel placed in front of them. mE 

From each of the three engines, an llin. exhaust pipe is 
carried across the engine room at a height of 2 metres 


г cent. even with sudden 
variations from full to noload. The engines are of the enclosed 
type, supported on heavy cast-iron frames, and each is secured : 


where it 1з supported on the main flue, the three pipes con- 
necting up at a central position, when the pipe is enlarged to 
16in., and an automatic relief valve is situated in the vertical 


| Pipe leading to the atmosphere, on which there is an exhaust 
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eader. A branch pipeis taken from each exhaust pipe into an 
independent jet condenser, by valves situated conveniently in 
the piping. This arrangement permits of the operation of any 
engine in conjunction with any condenser. All condensation 
in the pipes drains back into the condensers. 

Auxiliary units (feed pumps and jet condensers) are worked 
with saturated steam taken from branches off the main steam 
pipe, between the stop valves and superheaters. This system 
of piping is designed on the loop system, alternate boilers being 
connected to one side of loop. From the loopa main is taken, 
in which a separator is fixed before entering the engine room, 
where it branches off to the three condensers. Other branches 
are taken to supply the three feed pumps. 

The exhaust from each of the three condensers joins into a 
main pipe, which passes through the division wall into the 
boiler house and runs along the division wall, where it meets a 


Fic. 11.— PLAN anp Evrvanions or Truck; 


main exhaust pipe from the three feed pumps to the heater, the 
heater being bye-passed by butterfly valves, which can be 
operated to divert the steam either through the heater into the 
atmosphere or into the atmosphere direct. Valves are placed 
in the piping, so that any unit can be isolated when required. 

The inlet water to the jet condensers is taken from the canal 
through a pipe into a channel reservoir built into the founda- 
tions in the engine room, from whence the suction pipes of thc 
condensers take their supply of water. A valve is placed at 
the pipe entrance to cut off the water supply, if necessary ; 
there is also a manhole at the entrance to the reservoir, for 
cleaning out purposes. | | 

The 34 cars were made by La Metallurgique at Nivelles, 
Belgium. They are divided into two compartments, the larger 
for seating 22 passengers and the other 12, the smaller com- 
partment being for smoking. The cars are vestibuled, and 
besides being fitted with hand brakes, they are also equipped 
with the Christensen air brake, supplied by Messrs. R. W. 
Blackwell & Co. An automatic electric motor works the air 
pumps. The trucks were also furnished by La Metallurgique, 
and their special feature is that the swing hangers are pivoted 
on the outside of the truck frame. This permits of a maximum 
distance between the supports of the spring plank and a maxi- 
mum distance from centre to centre of the swing hangers. The 
result of this construction has been most satisfactory, the trucks 
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being very easing riding, even at the higher speeds of 35 to 40 
miles per hour. Union Elektricitáts Gesellschaft motors of 
50 H.P. each are fitted to the trucks. 

The overhead equipment is on the bow system, with a 
pressure of 500 to 575 volts. Lattice girder type poles of three 
different weights—viz., “А,” 250 kilos; “ B,” 317 kilos, and 
“С,” 590 kilos—have been employed. Types “A” and “В” are 
constructed of two channel sections, bolted together, and “С” is 
built up of angles. All poles are provided with heel plates 
and are set two metres in concrete. Bracket arm construction 
is used throughout, except in Haarlem, and the poles carry 
both the feeder cables and telephone wires. Bracket arms 
consist of two channel sections bolted together. Two bare 
copper conductors, each 194 sq. mm. section, are used as 
feeder cables, and the trolley wire is 68 sq. mm. in section. 
On that part of the route from Haarlem to Zandvoort, bow 
contact is made with two wires simultaneously and in order to 
equalise the wear on the bow the trolley wire is zig-zagged 
throughout. The height of the wire from the ground varies 
in Amsterdam, on the Government Road, and on the E.N.E.T. 


section; this variation in 
height at first caused con- 
siderable trouble with the 


m 


bows, but the bow base is now 
so arranged as to maintain 
equal tension on the bow at 
the various heights. The wire 
is screwed and held up Фу 
mechanical clips, which, with 
the bow, give noiseless run- 
ning, and the whole overhead 
construction impresses one with 
a sense of lightness without 
loss of strength. 
Any description of the Amster- 
йаш Папы tramway would 
be incomplete without some 
information regarding the safety 
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signalling apparatus on the single-track section. This appa- 
ratus operates in such a manner as to prevent two cars entering 
upon a section at the same time on which traffic passes in both 
directions, and theend points of which cannot be seen at onetime. 
Fig. 14 shows the wiring diagram of the apparatus and the con- 
nections of the same with the contact pieces «, 0, c, d, and the 
lamp signals, overhead wiring, and connections to earth. At each 
switch point, where trains enter and leave, the same contact 
pieces, а, b, с, d, are installed, and by the passing of a car are 
connected by means of a stirrup with the trolley wire, in conse- 

uenceof which thecurrent flows fora brief period. Thiscurrent 
flows through the windings of an electromagnet c, whereby 
the armature of the magnet is drawn up, and a ratchet f is 
engaged with a toothed wheel g, and at the same time this 


FIG. 


toothed wheel turns through one section of its circumference. 
Firmly connected to this toothed wheel is a contact wheel h, 
one segment of which, i, forms, with the spring /, an arrange- 
ment for breaking contact in the circuit of the light signals in 
such a manner that the contact is normally broken ; therefore, 
no light burns when the section is free—that is to say, when 
no car is passing between А and B. As soon, however, as а 
car enters the section in the one or other direction, a turning 
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Fig, 13.—Dr GRAM SHOWING VARIATION IN HEIGHT or TROLLEY WIRES. 


monient acts on the toothed wheel, as above described, the 
lamps are lit, and when the green lamp is alight the а is 
free, and when the red lamp burns the signal is at danger. 
When, now, the car leaves the single-track section and touches 
the contact apparatus in connection with the trolley wire, the 
toothed wheel is turned in the opposite direction, by means of 
which the spring & slips off from the segment and the lamps 
аге extinguished, 

It is easy to see that the apparatus works in exactly the 
same manner for several cars following one after the other, and 
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14.—Dracram oF SIGNALLING CONNECTIONS. 


that the number of cars is only limited by the number of teeth 
on the toothed wheel. By the entrance of each car into the 
section, the wheel is turned. forward one tooth, and by the same 
car leaving the section it is turned back by one tooth, so that 
the lamps are extinguished only after all the cars have passed 
out of the section. 

If we now follow the course of a car from A to B, Fig. 14, 
we shall notice that the car on nearing the point À touches 
the contact piece b and through a stirrup operates the 
relay as above described. The spring / touches the segment, 
the green lamp lights up and is seen from the car, showing 
that the track is open. At the point B the red danger signal 
appears. The section, therefore, is closed for cars coming in 
the direction of B. After the car has passed the stopping 
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place, it passes through the single-track section and makin 
contact with d works the relay in the opposite direction, an 
the lamps are extinguished. The same process is gone through 
when cars pass from B to A with this difference, that the 
relay at B lights or extinguishes the lamps. 

For the case when two cars make contact at b and c simul- 
taneously, red and green lights appear on both sides. In order 
to prevent any confusion in the mind of the motorman, and in 
order to give one car the right of way, the signals are spaced 
as is marked on the wiring diagram, and the stopping place at 
the point A is located between the signals, and the stopping 
place before the signals is located at the point B. By this 
means, when there is accidental simultaneous contact at b and c, 
the car coming from B will see only the green light, which 
means free track." The car coming from A, however, will see 
from its stopping place only the red light danger signal, and 
will, therefore, be obliged to wait until the first car has passed 
the section. As can be seen from the plan, the apparatus and 
signal lights are attached to poles near the switch points. The 
contact pieces through which the relays are operated are 
spaced a short distance from the signal lights on the span wire. 
The signal wires, which are made of silicon bronze of 2mm. 
diameter, are fixed to the poles by means of cross-pieces of 
angle iron. These cross-arms are placed between the cross-arms 
carrying the feeder cables and telephone wires. Hard porce- 
lain insulators are used, and the connecting leads to the 
apparatus, signal lights, contacts, &c., are insulated in the 
very best possible manner. 

In bringing this article to a close we have to express our 
thanks to Messrs. J. G. White & Co. for their kindness in 
giving us an opportunity to inspect the work, and for their 
courtesy in furnishing us with particulars of it. A most enjoy- 
able week-end was spent in Amsterdam at the invitation of 
Messrs. J. G. White, and the party was entertained with great 
hospitality by their chief engineer, Mr. A. N. Connett, who 
has been responsible for the designs of the tramway described 
above. Mr. Connett's assistant, Mr. Murphy, accompanied 
the y on the outward and return journeys, and was 
untiring in his efforts to secure the comfort and well-being of 
all in his charge. Messrs. J. G. White's resident engineer-in- 
charge was Mr. C. E. Wood, who has had considerable expe- 
rience in tramway construction both in America and in England, 
and the engineer and manager of the E.N.E.T. and the ESM. 
is Mr. C. H. Julius. 


‘ STAND-BY CHARGES AND MOTOR LOAD 
DEVELOPMENT.* 


BY A, М. TAYLOR. 


Gas, Oil and Electric Motors.—As regards the gas engine work- 
ing with lighting gas, it is fairly safe to say that a gas engine of 
about 5 B.H.P. (rated) will take at least 25 (to 80) cubic ft. of gas per 
hour per brake-horse-power when working steadily with about half 
its rated load; and 25 cubic ft. of gas, at 2s. 1d. per 1,000, costs 
five-eighths of a penny per brake-horse-power per hour. Unfortu- 
nately, however—both for gas, oil and-electricity—it is very rarely 
that an average load can be found corresponding to anything like 
one-half the full load of the engine, and one-fourth the rated power 
is а much more frequent proportion. At this output the gas con- 
sumption will be of the order of 35 (to 40) cubic ft. per brake-horse- 
pore per hour, costing, at 2s. 14. per 1,000 cubic ft., 0:8754. per 

rake-horse-power per hour. To this sum add 0:614. per hour to 
cover interest, &c., charges (see Mr. Ade Clark’s Paper, read before 
the Institution of Mechanical Engineers, reprinted in The Elec. 
trician of August 7, 1908), plus 0°051d. for lubricant, and we have a 
total of 1:584. per brake-horse-power per hour. As regards oil 
motors, taking data from the same source, it would seem that with 
a 5 Н.Р. oil motor working at one-fourth the rated load, a sum of 
0*8d. per brake-horse-power-hour will cover the cost of crude petro- 
leum and lubricant, and to this add interest, &c., charges, amount- 
ing (with a 86 H. p. motor) to 0:924. per brake horse-power-hour, giving 
a total of 1:22d. per brake-horse-power per hour. Taking an elec- 
tric motor on the same basis, and taking the cost of current at 1d. 
per unit—it will be shown later that 0°70d., and even less, can be 
offered under certain cireumstances--and adding 0°81d. per brake- 


* Abstract of a Paper read before the Birmingham Local Section of 
the Institution of Electrical Engineers on Dec. 14th. 


horse-power-hour for interest, &c., on cost of motor, and 0°051d. for 
lubricant, we have а total cost of 1:364. рег brake-horse-power per 
hour, exclusive of wages. The item for wages has been omitted in 
all the three cases, but it is needless to say that, of the three 
motors, the electric is that which suffers most from such a method of 
treatment. It should also be mentioned that the capital charges in 
all three cases are based on a 35 н.р. motor (see Mr. Ade Clark's 
Paper) which, again, unduly handicaps the electric motor. For 
instance, if we add 50 per cent. to the capital charge in each case 
(to express it in terms of a 5 н.р. motor), the respective costs per 
brake-horse-power per hour would be: Gas=1°845d.; oil=1°68d.; 
and electric —1:51d. It is not sufficient for electrical engineers to 
be content to obtain intermittently-loaded motors; can they not 
make a bid for continuously-loaded motors also ? 


Continuous versus “ Intermittent” Motor Loads.—Let us 
consider for a moment whether it is possible to tempt consumers 
having the continuous class of load to come on to the mains by 
offering an attractive rate—say 14. per unit—and making up for a 
possible deficiency of profit by taxing the intermittent class of motors 
with a higher rate—say 2d. per unit. Such a method of charging 
has the valuable property that it omphasises the difference between 
the two classes of load, and attracts consumers by the low rate for 
the more favoured class. On the other hand, unless the lower rate 
offered is such as to show economy over gas or oil, few consumers 
will be added of the class most sought for, while some of the inter- 
njittent class of consumers will probably be lost who might other- 
wise have been gained. The author is also very doubtful whether 
such a low rate ав 14. unaccompanied by restrictions will pay in the 
majority of stations which are purely lighting stations, even when 
coupled, as it should be, with the condition of a high load factor. 
Take, for instance, the case of a lighting station of the ordinary 
type in any moderate-sized town, and let it be granted that the 
overlapping of the motor and lighting loads necessitates extra plant 
and mains being put down in gi clone to that overlapping, or 
nearly so. Assume, further, that all the motor load consists of the 
class of motor under consideration at the time. Then: 


CLASS 1.—Мотов CONTINUOUSLY LOADED TO ITS Ели, OUTPUT. 


For nine hours per day (say 50 hours per week). 

Maximum load of motor —1 n.r. = 0°90kw. at consumer's terminals. 

Average load of motor=1 H.Pp.=0°90kw. at consumer's terminals. 

Hours of running per annum nine hours per day х 5$days x 52 
weeks = 2,600 (approx.). 

Hours of running per quarter = 650. 

Diversity factor 1. 
Units sold per annum=0'90kw. x 2,600 hours= 2,840 units. 
Units per horse-power installed per quarter - 585. 

: Ikw. at motor = £70 additional capital outlay at general station. 

‘Interest and sinking fund (at 7 per cent.)=1,175d. per annum 
zx 1,175/2,600 =0°45d. per unit. 

To this add a proportion of office expenses, say 0'05d. per unit; 
also of rates, rent and taxes, say 0:084. ; also a proportion of net 
profit, say 0°10d. per unit, and we get a total, exclusive of depre- 
ciation or of works costs, of 0°63d. per unit. About depreciation 
the author forbears to say anything, as it is rather a vexed question ; 
but as to works cost, let us assume the excellent figure of 0°70d. per 
unit (—0:68d. рег horse-power), which is surpassed by comparatively 
few stations in this country which have not got a traction load, and 
we get a total cost to the consumer of 0°63d. +0°70d. = 1:83d. per 
unit. It will be noted that even this does not reach a“ bed rock 
price of 14. per unit, which would only be warranted where the 
* works cost was as low as 0·4d. per unit, and then only in the 
case of motors consuming at least 585 units per horse-power 
installed for quarter. 

We now come to— 


CLASS 2.—Mortor INTERMITTENTLY LOADED WITH VARYING LoADs, 


Max. load=1 н.р. 2 0:90kw. at consumer’s terminals. 

Average load - н.р. during hours of running say $kw. 

Hours of running per annum - 41 hours per day x 5$ days х 52 
weeks = 1,800. 

IIours of running per quarter = 825. 

Units sold per annum = kw. x 1,800 hours == 650 units. 

Units per horse-power installed per quarter = 162, 

lkw. at motor = £70 additional capital outlay at general station. 

Interest and sinking fund (at 7 per cent.)=1,175d. per annum 
on £70—1,175/650 = 1:81d. per unit. 

Now, diversity factor anything between 1 and 4, = say, 1°5 as а 
safe figure. | | 

Hence, revised interest, &c., charge =1°81d./1°5=1°'21d. per unit. 

Add to this :— Office expenses say, 0°10d.; rates, rent, and taxes 
=say, 0°05d.; profit say, 0'15d. ; total, exclusive of works cost 
= 1:51 per unit. Add works cost =0°70d. x 14 (on account of 
diversity factor)=say, 0°90d. per unit. Total cost, exclusive of 
depreciation =2°41 per unit. | 

The above is for the case of a consumption of 162 units рег horse- 
power installed per quarter, corresponding to an average of one- 
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being very easing riding, even at the higher speeds of 35 to 40 
miles per hour. Union Elektricitáts Gesellschaft motors of 
50 H.P. each are fitted to the trucks. 

The overhead equipment is on the bow system, with a 
pressure of 500 to 576 volts. Lattice girder type poles of three 
different weights—viz., “А,” 250 kilos; “В,” 317 kilos, and 
“С,” 590 kilos—have been employed. Types “A” and “В” are 
constructed of two channel sections, bolted together, and “С” is 
built up of angles. All poles are provided with heel plates 
and are set two metres in concrete. Bracket arm construction 
is used throughout, except in Haarlem, and the poles carry 
both the feeder cables and telephone wires. Bracket arms 
consist of two channel sections bolted together. Two bare 
copper conductors, each 194 sq. mm. section, are used as 
feeder cables, and the trolley wire is 68 sq. mm. in section. 
On that part of the route from Haarlem to Zandvoort, bow 
contact is made with two wires simultaneously and in order to 
equalise the wear on the bow the trolley wire is zig-zagged 
throughout. The height of the wire from the ground varies 
in Amsterdam, on the Government Road, and on the E.N.E.T. 
section; this variation in 
> height а! first caused con- 

T siderable trouble with the 

: bows, but the bow base is now 
so arranged as to maintain 
equal tension on the bow at 
the various heights. The wire 
is screwed and held up {by 
mechanical clips, which, with 
the bow, give noiseless run- 
ning, and the whole overhead 
construction impresses one with 
a sense of lightness without 
loss of strength. 

Any description of the Amster- 
йш Йош tramway would 
be incomplete without some 
information regarding the safety 
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signalling apparatus on the single-track section. This appa- 
ratus operates in such a manner as to prevent two cars entering 
upon a section at the same time on which traffic passes in both 
directions, and theend points of which cannot be seen atonetime. 
Fig. 14 shows the wiring diagram of the apparatus and the con- 
nections of the same with the contact pieces «, b, c, d, and the 
lamp signals, overhead wiring, and connections to earth. At each 
switch point, where trains enter and leave, the same contact 
pieces, a, b, c, d, are installed, and by the passing of a car are 
connected by means of a stirrup with the trolley wire, in conse- 
quence of which the current flows for a brief period. This current 
flows through the windings of an electromagnet e, whereby 
the armature of the magnet is drawn up, and a ratchet F is 
engaged with a toothed wheel g, and at the same time this 
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toothed wheel turns through one section of its circumference. 
Firmly connected to this toothed wheel is a contact wheel h, 
one segment of which, t, forms, with the spring /, an arrange- 
ment for breaking contact in the circuit of the light signals in 
such a manner that the contact is normally broken ; therefore, 
no light burns when the section is free—that is to say, when 
no car is passing between A and B. As soon, however, as à 
car enters the section in the one or other direction, a turning 
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moment acts on the toothed wheel, as above described, the 
lamps are lit, and when the green lamp is alight the signal is 
free, and when the red lamp burns the signal is at. danger. 
When, now, the car leaves the single-track section and touches 
the contact apparatus in connection with the trolley wire, the 
toothed wheel is turned in the opposite direction, by means of 
which the spring b slips off from the segment and the lamps 
are extinguished. 

It is easy to see that the apparatus works in exactly the 
same manner for several cars following one after the other, and 
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Fig, 14.—DiacRAM or SIGNALLING CONNECTIONS. 


that the number of cars is only limited by the number of teeth 
on the toothed wheel. By the entrance of each car into the 
section, the wheel is turned forward one tooth, and by the same 
car leaving the section it is turned back by one tooth, so that 
the lamps are extinguished only after all the cars have passed 
out of the section. 

If we now follow the course of a car from A to B, Fig. 14, 
we shall notice that the car on nearing the point A touches 
the contact piece b and through a stirrup operates the 
relay as above described. The spring / touches the segment, 
the green lamp lights up and is seen from the car, showin 
that the track is open. At the point B the red danger sign 
appears. The section, therefore, is closed for cars coming in 
the direction of B. After the car has passed the stopping 
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place, it passes through the single-track section and maki 
contact with d works the relay in the opposite direction, an 
the lamps are extinguished. The same process is gone through 
when cars pass from B to A with this difference, that the 
relay at B lights or extinguishes the lamps. 

For the case when two cars make contact at b and c simul- 
taneously, red and green lights appear on both sides. In order 
to prevent any contusion in the mind of the motorman, and in 
order to five one car the right of way, the signals are spaced 
as is marked on the wiring diagram, and the stopping place at 
the point A is located between the signals, and the stopping 
place before the signals is located at the point B. By this 
means, when there is accidental simultaneous contact at b and c, 
the car coming from B will see only the green light, which 
means free track." The car coming from A, however, will see 
from its stopping place only the red light danger signal, and 
will, therefore, be obliged to wait until the first car has passed 
the section. As can be seen from the plan, the apparatus and 
signal lights are attached to poles near the switch points. The 
contact pieces through which the relays are operated are 
spaced a short distance from the signal lights on the span wire. 

e signal wires, which are made of silicon bronze of 2mm. 
diameter, are fixed to the poles by means of cross-pieces of 
angle iron. These cross-arms are placed between the cross-arms 
carrying the feeder cables and telephone wires. Hard porce- 
lain insulators are used, and the connecting leads to the 
apparatus, signal lights, contacts, &c., are insulated in the 
very best possible manner. 

In bringing this article to a close we have to express our 
thanks to Messrs. J. G. White & Co. for their kindness in 
giving us an opportunity to inspect the work, and for their 
courtesy in furnishing us with particulars of it. A most enjoy- 
able week-end was spent in Amsterdam at the invitation of 
Messrs. J. G. White, and the party was entertained with great 
hospitality by their chief engineer, Mr. A. N. Connett, who 
has been responsible for the designs of the tramway described 
above. Mr. Connett's assistant, Mr. Murphy, accompanied 
the y on the outward and return journeys, and was 
untiring in his efforts to secure the comfort and well-being of 
all in his charge. Messrs. J. G. White's resident engineer-in- 
charge was Mr. C. E. Wood, who has had considerable expe- 
rience in tramway construction both in America and in England, 
and the engineer and manager of the E.N.E.T. and the ES. M. 
is Mr. C. H. Julius. 


 BTAND-BY CHARGES AND MOTOR LOAD 
DEYELOPMENT.* 


BY A. M. TAYLOR. 


Gas, Oil and Electric Motors.—As regards the gas engine work. 
ing with lighting gas, it is fairly safe to say that a engine of 
about 5 B.H.P. (rated) will take at least 25 (to 80) cubic ft. of gas per 
hour per brake-horse-power when working steadily with about half 
its rated load; and 25 cubic ft. of gas, at 2s. 1d. per 1,000, costs 
five-eighths of a penny per brake-horse-power per hour. Unfortu. 
nately, however—both for gas, oil and-electricity—it is very rarely 
that an average load can be found corresponding to anything like 
one-half the full load of the engine, and one-fourth the rated power 
із a much more frequent proportion. At this output the gas con- 
sumption will be of the order of 86 (to 40) cubic ft. per brake-horso- 

wer per hour, costing, at 2s. 1d. per 1,000 cubic ft., 0'875d. per 

rake-horse-power per hour, To this sum add 0:614. per hour to 
cover interest, &c., charges (see Mr. Ade Clark's Paper, read before 
the Institution of Mechanical Engineers, reprinted in T'he Elec. 
trician of August 7, 1908), plus 0'0514. for lubricant, and we have a 
total of 1:584. per brake-horse-power per hour. As regards oil 
motors, taking data from the same source, it would seem that with 
a 5 Н.Р. oil motor working at one-fourth the rated load, а sum of 
0°3d. per brake-horse-power-hour will cover the cost of crude petro- 
leum and lubricant, and to this add interest, &c., charges, amount- 
ing (with a 86 f. p. motor) to 0°924. per brake horse-power-hour, giving 
а total of 1:224. per brake-horse-power per hour. Taking an elec- 
tric motor on the same basis, and taking the cost of current at 1d. 
рег unit—it will be shown later that 0°70d., and even less, can be 
offered under certain cireumstances--and adding 0°31d. per brake- 


* Abstract of a Paper read before the Birmingham Local Section of 
the Institution of Electrical Engineers on Dec. 14th. 


horse-power-hour for interest, &c., on cost of motor, and 0°051d. fot 
lubricant, we have a total cost of 1:364. рег brake-horse-power per 
hour, exclusive of wages. The item for wages has been omitted in 
all the three cases, but it is needless to say that, of the three 
motors, the electric is that which suffers most from such a method of 
treatment. It should also be mentioned that the capital charges in 
all three cases are based on а 85 н.р. motor (see Mr. Ade Clark's 
Paper), which, again, unduly handicaps the electric motor. For 
instance, if we add 50 per cent. to the capital charge in each case 
(to express it in terms of a 5 н.р, motor), the respective costs per 
brake-horse-power per hour would be: Gas - 1:8454.; oil = 1:68d.; 
and electric = 151d. It is not sufficient for electrical engineers to 
be content to obtain intermittently-loaded motors; can they not 
make a bid for continuously-loaded motors also ? 


„Continuous versus “ Intermittent” Motor Loads.—Let us 
consider for a moment whether it is possible to tempt consumers 
having the continuous class of load to come on to the mains by 
offering an attractive rate—say 1d. per unit—and making up for a 
possible deficiency of profit by taxing the intermittent class of motors 
with a higher rate—say 2d. per unit. Such a method of charging 
has the valuable property that it emphasises the difference between 
the two classes of load, and attracts consumers by the low rate for 
the more favoured class. On the other hand, unless the lower rate 
offered is such as to show economy over gas or oil, few consumers 
will be added of the class most sought for, while some of the inter- 
njittent class of consumers will probably be lost who might other- 
wise have been gained. The author is also very doubtful whether 
sach а low rate ав Id. unaccompanied by restrictions will pay in the 
majority of stations which are purely lighting stations, even when 
coupled, as it should be, with the condition of a high load factor. 
Take, for instance, the case of a lighting station of the ordinary 
type in any moderate-sized town, and let it be granted that the 
overlapping of the motor and lighting loads necessitates extra plant 
and mains being put down in proporhon to that overlapping, or 
nearly so. Assume, further, that all the motor load consists of the 
class of motor under consideration at the time. Then: 


CLASS 1.—Motor CONTINUOUSLY LOADED TO ITS FULL OUTPUT. 


For nine hours per day (say 50 hours per week). 

Maximum load of motor =1 H.P. = 0°90kw. at consumer's terminals. 

Average load of motor=1 H.p.=0°90kw. at consumer's terminals. 

Hours of running per annum nine hours per day x 5}days х 52 
weeks = 2, 600 (approx.). 

Hours of running per quarter = 650. 

Diversity factor=1. 
Units sold per annum=0'90kw. x 2,600 hours= 2,840 units. 

Units рег horse-power installed per quarter= 585. 

Ikw. at motor = £70 additional capital outlay at general station. 
‘Interest and sinking fund (at 7 per cent.)=1,175d. per annum 
= 1,175/2,600 =0°45d. per unit. 

To this add a proportion of office expenses, say 0054. per unit; 
also of rates, rent and taxes, say 0:084. ; also a proportion of net 
profit, say 0°10d. per unit, and we get а total, exclusive of depre- 
ciation or of works costs, of 0°63d. per unit. About depreciation 
the author forbears to say anything, as it is rather a vexed question ; 
but as to works cest, let us assume the excellent ure of 0°70d. per 
unit (—0:68d. рег horse-power), which is surpassed by comparatively 
few stations in this country which have not got a traction load, and 
we get a total cost to the consumer of 0°63d. +0°70d. = 1:33d. per 
unit. It will be noted that even this does not reach a “Бей rock 
price of 14. per unit, which would only be warranted where the 
* works cost was as low as 0°44. per unit, and then only in the 
case of motors consuming at lenst 585 units per horse-power 
installed for quarter. 

We now come to— 


CLASS 2.—Moror INTERMITTENTLY LOADED WITH VARYING LOADS, 


Max. load=1 H. .- O·90kw. at consumer's terminals. 

Average load = н.р. during hours of running say $kw. 

Hours of running per annum=4} hours per day x 5$ days х 52 
weeks = 1,800. 

IIours of running per quarter = 825. | 

Units sold per annum=}kw. x 1,800 hours = 650 units. 

Units per horse-power installed per quarter = 162, | 

lkw. at motor = £70 additional capital outlay at general station. 

Interest and sinking fund (at 7 per cent.)=1,175d. per annum 
on £70—1,175/650 —1:81d. per unit. 

Now, diversity factor = anything between 1 and 4, = say, 1°5 as а 
safe figure. | 

Hence, revised interest, &c., charge = 1:814./1:5 =1:214. per unit. 

Add to this :— Office expenses = say, 0:104. ; rates, rent, and taxes 
=say, 0°05d.; profit say, 0'15d.; total, exclusive of works cost 
=1:51 per unit. Add works cost =0'704. х 14 (on account of 
diversity factor)=say, 0°90d. per unit. Total cost, exclusive of 
depreciation =2'41 per unit. | 

The above is for the case of а consumption of 162 units per horse- 
power installed per quarter, corresponding to an average of one- 
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fourth of the horse-power installed during the nine working hours of 
the day; a figure not greatly above the average in manufacturing 
towns—in some cases even below it. The author would suggest for 
intermittent users a charge based on one-fourth of the horse-power 
during the hours of running, with substantial discounts according 
to the number of units consumed per quarter per horse-power 
installed. It must be borne in mind that where power is supplied 
through sub-stations it cannot be done at the above figures. 

“ Non-interest-paying " Motor Load.—It would seem to be 
impossible in ordinary electric lighting stations worked under 
municipal conditions (i. e., limited in size by the size of the town 
whose needs they supply) to offer the supply of power during the 
day time at rates below 1d. per unit on а sound financial basis, 
except subject to certain restrictions. Referring to the motors 
typified under classes 1 and 2, it will be seen that, apart from 
interest charges, the respective costs would be only 0:88d. and 1 2d. 
per unit. If an electric light station were to start charging rates 
as low as these, the regulation amounts for interest and sinking 
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fund and the usual net profits" would still be maintained for 
the first four or five or more years, and a fine motor business would 
be built up. After the fourth or fifth year, however—the actual time 
depending on the normal rate of growth of the lighting business—it 
would be found that “ extensions " in plant and mains begin to be 
required very rapidly, and the price for motive power would then 
have to be raised. "The safer course is to be found, it seems to the 
author, in offering these rates subject to such stipulations as shall 
protect the scheme from financial unsoundness. Briefly the stipula- 
tion to be made is that the consumer shall enter into an agreement 
with the supply company, or the corporation, to take no current for 
motive power purposes between certain hours during the winter 
months, in return for these extremely low rates, subject to the 
penalty of being put on a two-rate meter combined with a time- 
switch in the event of the offence being persisted in. The company's 
or corporation’s inspector to have the right to enter premises with- 
out notice (as he has now) for purposes of ascertaining compliance 


with conditions. The hours at which current would be cut off 
would be as follows :—September, 5:80 p.m. ; October, 4:30 p. m.; 
November, 3:30 p.m.; December, 8 p.m.; January, 8:80 p.m.; 
February, 4:30 p.m. ; March, 5:80 p.m, It may be said that such 
conditions will deter anyone from taking current for motors. There 
are two obvious answers to this—viz., (1) that if this is so, there can 
at least be no risk, in offering these conditions, of the station being 
swamped with a motor load which might exceed even its “midday” 
capacity; (2) the station must, at least, better its present motor 
load, for it is inconceivable that, in any industrial town of moderate 
size, there shall not be some consumers who could afford to have 
their power cut off at certain hours in the winter. Further, if the 
rumour as to the success of the Montreal Supply business (as given 
in The Electrician for September 30, 1904), is to be trusted—and the 
author knows no reason why it should not—a sale of 85,000,000 
units annually, mostly for motive power, in a town whose popu- 
lation is only some 250,000 to 300,000, has been built up during the 
last few years, in great part, on these very lines. Ву the side of 
this the 2,000,000 units sold at Bradford in 1902—a town of equal 
population—shrinks into insignificance. 


Limit of Station Plant Dependent on Day Fogs.—This raises 
a question on the other side: If the development is likely to be so 
rapid, what is to protect the lighting load from extinction in the event 
of а day fog? This difficulty is not so easily met, but a reference 
to Fig. 1 shows that, where the lighting load undergoes steady deve- 
lopment year by year—10 per cent. is here assumed—and the motor 
load starts from small beginnings, as in the vast majority of lightiug 
stations at the present time, it takes several years for the motor load 
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to overtake the lighting load to such an extent as to imperil the 
lighting in the event of a day fog. The author does not speak at 
random when he states that in most large towns, except perhaps 
London and one or two others, it will be found that the worst day fog 
never gives а demand, for lighting alone, greater than 66 per cent. of 
the worst peak of the following December. In Fig. 1 this is 
taken ав a basis, and it is found that 1,700kw. of motor load, repre- 
senting about 5,500,000 units per annum, can be added to the 
output of a station whose initial peak is only 1,800kw., before 
the limit of the capacity of the plant to deal with a day fog is 
reached. This assumes a 60 per cent. motor load development 
annually for five years—very nearly equal to the magnificent 
results obtained at Eradiord between 1896 and 1901. If such an 
extremely rapid motor load should not be realised, owing to the 
restrictive conditions, the period of development will be longer 
before the limit is reached, and the limit itself will also be 
raised in consequence. Fig. 2 shows the same principle applied to 
a lighting load which refuses to be developed. Here the limit is 
reached in four years, for the same rate of motor load development 
as before. The annual motor units thus added are in this case only 
3,860,000, and the kilowatts are 1,060. But most engineers will 
concede that a 10 per cent. annual growth in the lighting demand 
alone is not at all an exaggarated estimate of probabilities. Hence 
we may reckon upon the 54 million units of Fig. 1; for the rate of 
growth of the motor load is certainly not under-estimated, but 
probably the reverse. . 

Taking all things into consideration, the author feels safe in 
suggesting that the risk in offering to consumers their power free 
of interest charges, but subject to the “ excepted hours condition 
is a very slight one, even where there is no traction load, and it is still 
less where there is. 
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Suggestion for meeting Consumers who object to the ** Evccepted- 
Hour” Conditions.—In those cases in which it is imperative to con- 
sumers to have the supply at all hours, it would seem practicable to 
offer some such arrangement as the following :— Coupled to the con- 
sumer's motor would be a small dynamo of very low voltage, shunt- 
wound and connected up with, say, half-a-dozen or a dozen cells of 
moderate size. During the day the motor, which would normally 
be working at, say, one-half to one-fourth of its full power, could. 
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fog was on. This would relieve the generating station of any 
demand on account of fog peaks for those consumers who had 
the arrangement installed; and would, to that extent, extend 
the motor load development limit of the station indefinitely. 
The special dynamo, the battery, and accessories, oould be easily 
installed and maintained free of charge by the company or the 
corporation. The author estimates that only some 0:254. to 0:84. 
would be necessary to be charged additional on each unit sold, to 

pay for and maintain the dynamo and 
battery, in the case of a 5 н.р. motor 
working on the average at half its 
rated load. If the consumer bought 
his own battery and dynamo, the main- 
tenance of the battery would only cost 
him about 0:06d. per unit. The battery 
for a 5 Н.р. motor would occupy a floor 
space no greater than is usually occu- 
pied by a bicycle, and should be easily 
accommodated in the basement of a 
building. This suggestion has the 
advantage over what would, at first 
sight, appear to be the 1nost obvious 
course (viz., to put the battery at the 
central station), in that any battery 
put down at the station would not 
save the mains from having to be 
extended. 


Reduction in Works Cost to secure 
* Non-interest-paying" Motor Load.— 
Hitherto in this Paper it has been 
assumed that it was correct to charge 
the motor load with the full present 
value of the ** Works Cost." Such a 
course, however, the author believes to 
be quite unnecessary. The charge on 
account of wages may be almost entirely 
dropped—may, at any rate, be safely 
reduced to, say, quite 25 per cent. of 
its present cost in any station about 
to make the change in its policy. This 
item, in stations of about 2,000kw. 
capacity, is frequently of the order of 
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spare power to drive the dynamo charge the cells at а Іоу rate. As 
the time of evening peak load drew near, a time switch in the 500-volt 


motor circuit would first insert resistance into the field of the 
dynamo; then, as the latter began to act as motor, driven from the 
cells, the switch would open the circuit of the 500. volt motor and not 
close again till, say, 5 p.m. It would also be practicable to arrange 
the time switch to be controlled by current traversing lamps 
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Mr. Arthur Wright, in his very inter- 
esting and valuable Paper read before 
this Institution in 1901, represents the 
monthly costs plotted against sales by 
а diagram (Fig. 5), which I have inodi- 
fied to suit another station, and iu 
which you will find bracketed a 
monthly sum representing the average 
* production cost" for coal alone ob. 
tained on Mr. Wright's system, for an 
average month's output. 

Suppose now that the station were 
to take up a motor load of an average 
number of units monthly equal to an 
average month's lighting output; we 
can then draw a line parallel to the 
upper boundary of the diagram and ub, 
u height above it equivalent to the 
average monthly cost of production, 
and the area thus added (shaded and 
marked * Motors" in Fig. 5) will represent the additional total 
cost for six months. Now the relative areas of these figures 
are as l to 175, and each corresponds with an equal 
number of units generated; hence the costs per unit are in the 
same ratio, and if the lighting cost had averaged ld. per unit 
we should be justified in charging only 0'57d. per unit for the 
complete * works cost" of the motor load. It is, of course, 
plain that the relative areas of the two figures depend very 
greatly—in fact. if we take repairs, wages, and oil as constant 
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values, as has been done in this diagram, they will depend entirely 
—on the “stand-by” losses of the station; and in a station, for 
example, that has a traction load the motor" cost would bear a 
larger proportion to the existing works cost. The diagram is, how- 
over, given to illustrate the principle, and must not be taken as 
representative unless for a station that has nothing but a lighting 
.load. As indicated above, it will be seen that if the items for wages. 
repairs and oil be omitted from the above diagram, the actual sum 
bracketed remains true for the coal alone for the motor load. and 
the ratio between this andithe average total cost for coal would, in 
the case taken, be as 1/1:5. Hence, if the station has!been costing 
0:45d. per unit for coal with the lighting load alone, we could assess 
the coal item at 0°8d. for the motor load. This the author considers 
the better way of estimating this item. Summing up the items 
for the works cost we thus have: Wages=0°05d., repairs =0°10d., oil 
and stores = 0:054., coal O 3d.; total works cost = 0:54. Add to 
this, for the less favourable class of consumer, as follows :—Office 
expenses=0'l0d., rates, rent, takes=0°05d,, net profit 0°15d.; and 
we have: Total charge to (non- interest-paying) consumer = 05d. 
+ 0:80d. =0°80d. per unit. 
| (To be continued.) 


A NEW METHOD OF COMPENSATING AND COM- 
POUNDING ALTERNATORS.* 


The following is a description of the author's compensating 
method, in which the field excitation is maintained constant and in 
which use is made of the armature reaction to strengthen the field 
on load. The illustration shows the arrangement of the generator 
field circuit. Each pole consists of at least two parts, a saturated 
part and an unsaturated part. The first is wound with a inag- 
netising coil, and there may or may not be another magnetising 
coil placed around the whole pole. This second winding may be 
necessary for varying the normal voltage of the machine. The 
broad pole is very highly saturated in the region marked with 
shaded lines, while the narrow pole on the right is unsaturated, 
and at no load is unmagnetised. The field rotates counter- 
clockwise, and as the pole depicted in the figure is a south pole, 
it gives rise to an E.M.F. in the conductors above it, which is in 
the sense indicated by the crosses, that is to say, away from the 
observer. Any current in the armature which is in phase or 
nearly in phase with this E.M.F. will tend to demagnetise 
the saturated part of the pole and magnetise the unsaturated 
part. The flux from the saturated part cannot be changed to 
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Mr. M. \Үлкев'ѕ METHOD or COMPOUNDING ALTERNATORS. 


any great extent, while the unsaturated part becomes highly 
magnetised by armature reaction and increases the E.M.F. of the 
armature. The British Westinghouse Company have thoroughly 
tested this type of machine, and in all cases where the power- 
factor 1s not lower than 0°85 they find it possible to make a 
machine bold its voltage from no load to full load. In the great 
majority of cases in which alternate-current generators are used, the 
power-factor is higher than 0°85, so that a compound alternator 
without commutator or any complications can be supplied. The 
armature, in increasing the E.M.F., is instantaneous in its action. 
In cases where the power-factor ranges between 0:9 and 0:95, 
as in а great number of lighting stations, considerable over- 
compounding can be guaranteed. The following are the results of 
a test made on a 150kw. three-phase generator, 415 to 440 volts, 
25 periods, 500 revs. per min. The generator was belted to 
a shunt-wound direct-current motor, and loaded on a rack of 
iron wire (power factor 097). With 28 amperes in the main field 
coils, and no current in the auxiliary field, the voltage was 416 at 
no load. On throwing on a load of 150kw., and correcting the 
speed. the voltage rose to 445 volts, showing a compounding of 


* From a Paper on ‘‘ Compensated Alternate-current Generators,” by 
Mr. Miles Walker, recently read before the Manchester T;ocal Section 
ef the Enstitution of Electrical Engineers. 


6 per cent. between no load and full load. On another test the 
main field current was diminished and the voltage brought up on 
the auxiliary field winding. The rise in voltage on load was not so 
great as before. By fixing the current in the two windings at a 
suitable figure, it was found possible to make the machine hold its 
voltaye exactly between no load and full load. The generator was 
then loaded on 100kw. rotary converter through transformers. The 
rotary ran well in parallel, loaded and unloaded, at power-factors 
varying between unity and 0:7. The synchronising current could be 
reduced to a value too small to read upon the instruments by adjust- 
ing the field of the rotary. When the rotary was loaded so as to 
produce full load in the generator with unity power-factor, a rise in 
voltage of 10 per cent. was obtained between no load and full load. 
At а power-factor of 0:87 the voltage was maintained constant at 
all loads. The drawback to this method of compounding is that as 
the power-factor decreases the magnetising effect of the armature 
also decreascs, but this objection is not so serious as might at 
first be supposed, for in the majority of cases the generator is carry- 
ing all day the greater part of its non-inductive load. Take the case, 
for instance, of a station supplying principally incandescent lamps. 
All day the generator has to supply the magnetising current to 
transformers, and when the load comes on suddenly in the eveni 
the power-factor increases, so that a generator of the type descri 
would have exactly the right kind of regulation. Similarly, where 
a generator is loaded with induction motors running light, a load 
on the motor increases the power-factor, and again the generator 
behaves well. In cases where sudden and large draughts of power 
at low power-fuctor aro required, this type of generater would not 
be suitable. 

It may appear at first sight that a generator with a field magnet 
shaped as shown in the illustration would not have a good E.M.F. 
wave form. It has been found that by proper design the wave form 
at full load can be made to approximate very closely a sine wave; 
in fact, more closely than the wave form of the old simple type 
generator. At по load the wave forin will not depart much from 
the true sine wave, but will have a slightly peaked form—the form, 
in fact, which has been found to be most economical with transformers 
working on light loads. 


The gentlemen who took part in the discussion which followed 
the Paper were Messrs. Taite (chairman), Andrews, Cowbrough, 
Firth, Dr. Rhodes and Dr. Bowman. On the whole, the author's 
views and conclusions were agreed to, although the mathematical 
part of the Paper had apparently been digested by a few only. 
Mr. Cowbrough thought that the simple form of alternator, with 
hand regulation, would be found more satisfactory than any of tho 
automatic devices described. Both Dr. Rhodes and Dr. Bowman 
were of the opinion that all methods of regulation which made use 
of unidirectional currents were wrong and that better results would 
be obtained if the magnetic flux of the fields were directly 
influenced by the alternating currents. 


THE BRADFORD BREAKDOWN. 


The electrical advisor to the Board of Trade has reported as 
follows with regard to the recent breakdown at Bradford :— 


The breakdown of electric cables at Bradford on the 8th ult. has been 
so fully described by the report of the engineer that no further inquiry 
appears to be necessary. The breakdown was not accompanied by any 
injury to the public, though two employés of the electrical department were 
slightly hurt; but risk of serious injury was involved. | 

The chief causes appear to have been :— 

1, The lead sheaths of the cables are not electrically continuous across 
the joint boxes. 

2. Leakage currents have been allowed to pass and appear to have been 
undetected, or, if detected, they had not been localised or removed. 

3. No fuses had been provided. 

4. No arrangement had been made for preventing an extensive stop- 
page of supply. 

Regulation 8 of the general regulations provides that ‘‘the leakage 
current shall not under any conditions exceed one-thousandth part of the 
maximum supply current; and suitable means shall be provided for the 
immediate indication and localisation of leakage. Every leakage shall be 
remedied without delay. 

“ Every such circuit shall be tested for insulation at least once in every 
week and the undertakers shall duly record the results of the testings." 

It appears that this has been neglected. Ке 

Regulation 28 provides that Where any electric line crosses, or is in 

roximity to, any metallic substance, special precautions shall be taken by 
the undertakers against the possibility of any electrical discharge to the 
metallic substance from the line or from any metal conduit, pipe or casing 
enclosing the line.“ 

It appears that damage was done to iron plates forming the bottom of 
a bridge, and to a gas main, owing to failure to comply with this regulation. 

Itegulation 29 provides that All metal conduits, pipes or casings con- 
taining any electric line shall be efficiently connected with earth; and 
shall be so jointed and connected across all street boxes and other 
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openings as to make good electrical connection throughout their whole 
length.” 


e lead sheaths of the cables should have been so jointed and 
connected. 

I recommend that the system of distributing mains in Bradford should 
be separated into sections corresponding approximately to different 
. feeders, and that these sections should be inter-connected only through 
suitable circuit breakers or fuses arranged so as to be easily inspected. 

It is desirable that the switchboard at the works should be arranged во 
that the current returning from any ''middle-wire" feeder may be 
measured and so that, if necessary, in case of leakage, the feeders to any 
. section or district of the city may be disconnected from the main bus 

bars," and may be supplied by a separate generating set, in order that the 
leakage may be removed from the main bus bars." 
(Signed) A. P. TROITER. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D’ALBE. | 


Conductivity of Very Dilute Acids.—The great difficulty in 
obtaining an exact value for the equivalent conductivity of 
completely dissociated acids lies in the large effect of impurities 
of the water on the conductivity of even strong acids in very 
dilute solutions. Н. M. Goodwin and Е. Haskell have, there- 
fore, tested the equivalent conductivity of the hydrogen ion, 
as determined by Kohlrausch and by Noyes and Sammet with 
a view to clearing up the discrepancy between them. They 
measured the electrical conductivity at 18deg. of very dilute 
(0:0001 to 0:02 normal) hydrochloric and nitric acid solutions, 
made by adding to a known weight of water successive portions 
of 0°01 normal acid. То eliminate the effect of the impurities 
of the water, two methods of computation of the equivalent 
conductivity were used. In both of these the assumption is 
involved that the total effect of the acid and impurities on the 
conductance of each other is produced when a relatively small 
quantity of acid has been added to the water. The experi- 
ments themselves furnish evidence of the correctness of this 
assumption. In the first method the incroase of the specific 
conductance over this initial value divided by increase of con- 
centration is regarded as the equivalent conductivity at the 
higher concentration. In the second method, such a quantity, 
constant at every concentration, is added to the observed 
values of the specific conductance as will cause the maximum 
in the equivalent conductivity values calculated therefrom to 
occur at the lowest concentration at which the total influence 
of the acid and impurities on each other has beon produced. 
The results are a brilliant confirmation of Kohlrausch's values, 
being less than 1 per cent. lower than his. 

[GoopwiN and HasxELL, Physical Review, December, 1904.] 


Theory of Magnetism.—P. Langevin makes another attempt 
to formulate an electron theory of magnetism, and claims that 
it is possible with the aid of the conception of the clectron to 
obtain the necessary distinction between paramagnetic and dia- 
magnetic bodies. He thus accounts for the two laws found by 
P. Curie, which imply that fecble ferromagnetism varies inversely 
as the absolute temperature, whereas diamagnetism, except in 
the case of solid bismuth, is rigidly independent of the tem- 
perature. The author starts from the notion of the molecular 
Amperian current represented by the electron revolving about 
the molecule in a circular orbit. The magnetic moment result- 
ing from the various electrons revolving round the molecule 
may be zero, and that is the normal condition of so-called 
diamagnetic bodies. But strictly speaking, all bodies, even 
iron, are diamagnetic, if the effect of a magnetic field upon the 
. speed of revolution of individual electrons is considered. For 
the increase of magnetic moment on the establishment of such 
& field is negative for each elementary current. If the mole- 
cule is supposed to be immovable, the work necessary for the 
change of magnetic moment is furnished by the electric field 
created during the establishment of the magnetic field. This 
electric field, the author maintains, has hitherto been neglected 
in magnetic theory. In cases where the change of magnetic 
moment is due to the displacement of the molecules themselves, 
the work is furnished to the elementary currents by the kinetic 
energy of the molecule or by the surrounding molecules. The 
important point is that the diamagnetic property acquired at 
the moment of establishing the field is independent of the 


molecular agitation, and hence also of the temperature. If the 
resultant moment is not zero, the substance possesses à para- 
magnetism which masks the underlying diamagnetism. The 
exchanges of energy between the molecular magnets and the 
external magnetic field are made through the intermediary of 
this diamagnetism. This fact leads the author to an explana- 
tion of the law of the variation of feeble paramagnetism in a 
manner inversely as the temperature. The change in the 
period of revolution of the electrons is what is known as the 
Zeeman phenomenon, and the generality of this phenomenon 
proves the fundamental diamagnetism of all bodies. The 
orbits which represent the Amperian currents are also Weber's 
diamagnetic circuits of zero resistance, with this difference, 
that the flux across these circuits does not remain constant, as 
Weber supposed, unless the inertia of the electrons is altogether 
of electromagnetic origin. The orbits remain always the same, 
the only change being in the period of revolution. If the 
inertia of the electrons is entirely electromagnetic, all the facts 
of magnetism and diamagnetism may be accounted for by con- 
sidering the elementary currents as ordinary currents existing 
in rigid but mobile circuits of zero resistance but of enormous 
inductance, to which all the ordinary laws of induction apply. 
(P. LaNaEviN, Comptes Rendus, December 26, 1901.] 


Molecular. Weight of Radium Emanation.—Rutherford and 
Brooks determined the rate of diffusion of the emanation of 
radium into air by a method similar to that employed by 
Loschmidt in his investigations on the coefficient of inter- 
diffusion of gases, and deduced that the molecular weight lies 
between 40 and 100. It is important to know the molecular 
weight with greater accuracy, and Walter Makower has, there- 
fore, just completed a series of diffusion experiments which 
place the molecular weight near the maximum value. During 
the course of his work Curie and Danne published some obser- 
vations upon the rate of diffusion of the emanation from radium 
through capillary tubes of different lengths and diameters, and 
found for the coefficient of interdiffusion between the emana- 
tion and air the value 0:1, which gives a molecular weight 
corresponding with the lower limit given by Rutherford and 
Brooks. The author, however, thinks that the value 0:1 is 

robably somewhat too high, since no precautions seem to have 
beer taken to ensure that temperature conditions were steady. 
In his own experiments, the emanation was made to diffuse 
through porous plugs, and its rate of diffusion compared with 
that of other gases of known molecular weight. Assuming 
Graham's law, that the rate of diffusion of a gas is inversely 
proportional to the square root of its density, it is possible from 
such a comparison to calculate the molecular weight of the 
emanation. Three different plugs were used, and the values 
arrived at for the molecular weight of radium emanation were 
85:5, 97, and 99 respectively. Оп the assumption that the 
emanation is a monatomic gas, it probably occupies the vacancy 
in the periodic table in the fluorine group between Mo (96) 
and Ru (102). As this is the first vacancy in the periodic 
table, it is impossible to assign a place to the emanation on tho 
assumption that it is polyatomic. The author's experiments, 
therefore, contirm the view that the emanation is a monatomic 
gas. He also determined the molecular weight of thorium 
emanation, and found it to be, if anything, slightly smaller 
than that of radium emanation. 

[W. Maxower, Philosophical Magazine, January, 1905.] 


Thermal Conductivity of Copper.—G. Е. C. Searle describes a 
simple apparatus for the determination of thermal conductivi- 
ties which is suitable for an elementary course. He employs 
the principle of continuous-flow calorimetry. Опе end of a 
stout copper bar is heated by steam, while tho other is kept 
cool by a stream of water flowing through a narrow copper 
tube soldered to that end of the bar, and means are provided 
for determining the temperatures of two intermediate points 
on the bar. When in addition to these temperatures the 
difference of temperature -between the inflowing and the out- 
flowing water and also the mass of the water flowing pie G 
per second are known, the conductivity of the copper is easily 
calculated. The limit of error attainable is about 3 per cent., 
and the sources of error are small enough to be neglected. 

[G. Е. C. SEARLE, Philosophical Magazine, January 1, 1905.] 
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ELECTRICITY SUPPLY IN THE UNITED KINGDOM. 


Once more it is our privilege to present to readers of The 
Electrician the first of our annual supplements relating to 
electric supply and traction undertakings. The labour 
involved in the compilation of these statistics and data is 
obviously very great, for it is an essential that no pains 
should be spared to ensure the accuracy of the Tables, but 
no amount of work on our part would enable us to produce 
this result if it were not for the courtesy of the engineers in 
charge of the various undertakings, who so kindly lend us 
their aid and to whom we tender most hearty thanks. 
Previous to last year it had been our custom to include 
stations supplying tramways as well as lighting in our first 
Table, but the number of entries became so enormous that tlie 
Table had to be divided into two, one for lighting only and 
the other for lighting and tramways. This year the same 
plan has been followed, but another innovation has been made, 
namely, the introduction of a separate Table, included in the 
present supplement, giving particulars of undertakings which 
purchase their energy “in bulk” from others. The number 
of such “bulk " stations is rapidly increasing, and in view of 
the recent action of the Local Government Board in the case 
of Stourbridge and Wood (Green there is every probability 
that this new Table will be much larger next year, Another 
point worthy of note is that the number of generating 
stations “in mozress " is less that of last year, although this will 
be more than compensated before the end of the yearby thenum- 
ber of undertakings in which the supply is to be bought 
‘in bulk" and then retailed. It is evident that, with but few 
exceptions, none but the very smallest towns will be without 
electric light in the near future, and consulting engineers who 
have specialised in the work of designing electricity works have 
now to be seeking fresh fields for their talents. It does not 
necessarily follow, however, that the electric light and power 
industry is declining ; quite the reverse is really the case. The 
actual connections to mains at the end of 1904 are very far 
in advance of those at the end of 1903, and there is every indica- 
tion that this growth is likely to continue for very many years. 
Existing stations are adding to their generating plant in order 
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to cope with the demand, and instead of two or throe small new 
stations being built it is now recognised that great economies are 
effected by supplying from one very large station. Thus there is 
not the least cause for lamentation, but ample reason for rejoicing. 
In this connection we may also call attention tothe small Table 
on the supplement sheet under the heading, ‘ Transferred 
Provisional Orders,” giving a list of Provisional Orders for 
the supply of electricity to many smaller places, which have 
been acquired by Companies or Local Authorities already 
possessing larger works. It may also be mentioned that the 
Board of Trade is now far more active than formerly in calling 
to order those Local Authorities who have merely acquired 
Provisional Orders in order to sit on them until such a time as 
they are in the humour to build electricity works themselves. 
Formerly these cases were dealt with by the Board only, as a 
Tule, if a Company had been trying without avail to obtain 
powers to supply in one of these districts ; but now the fact 
that a Local Authority has been holding an undeveloped 
Provisional Order for many years is sufficient reason for the 
Board to threaten the rescission of the Order. Moreover, in 
recent Provisional Orders a clause has been inserted making it 
incumbent to start supply in the “compulsory area” within a 
specified time. This is a wise precaution ; one of our enquiry 
forms returned by a small Local Authority has been filled in: 
* Nothing done towards getting supply, and no intention of 
doing so," and is signed by the Town Clerk. 

The enormous increase in the number of connections to the 
electricity works has been largely due to the increased popu- 


larity of the electric motor and the low price at which it has. 


been possible to sell energy to consumers with a high load- 
factor. The adoption of a.“ time switch tariff, in which an 
especially low taritf is offered to power consumers who are 
willing to be switched off during pcak-time, has largely con- 
tributed to this. The additions of motors to single-phase 
mains, on the other hand, has been disappointing in view of 
the advance that has been made in the design of single-phase 
motors during the past two years. It is evident that, taken as 
a whole, thousands of horse-power in motors have been con- 
nected to mains during tho 12 months just elapsed, and we 
hope that no efforts will be spared to cheapen the generation 
and distribution of electricity both for lighting and power, 
and to bring forward devices which will appeal to consumers 
as capable of effecting economy. The Nernst lamp is an 
excellent example of the latter, and a glance through our Table I. 
will show what tremendous headway it has made in the last 
year for street lighting alone. In actual practice, the intro- 
duction of a more economical consuming device does not 
diminish the total amount of energy sold, but invariably results 
in an increase, for the numbers of new consumers attracted by 
the prospect of greater economy by far counterbalances a slight 
loss in revenue that may be incurred on each individual. 
Before the introduction of the Nernst lamp those interested in 
the gas industry used very great efforts to discount the advan- 
tages of electricity for lighting and power, and now their 
efforts are redoubled since the Nernst lamp is providing a 
formidable and successful rival of the much vaunted incan- 
descent gas mantle both for private and public lighting. There 
were those that predicted the supersession of the arc by the 
Nernst lamps, but these prophecies are unfulfilled ; the arc 
lamp still holds its ground, while the Nernst is gaining new 
territory. As an indication of the continued popularity of the 
arc lamp, it is only necessary to call attention to develop- 
ments which are taking place in large cities such as Manchester 
and Leeds. In the latter place it has been decided to adopt 
are lighting in all the principal tramway routes for a radius 
of one mile from the centre of the city. wo 3 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
freo, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


Bau der Dampfturbinen. By Aurrep Musi. (Leipzig: B.G. Teubner.) 
1904. 8m. 

The object of the author is to give an account of the theory, 
and some information concerning the construction of steam 
turbines, in a way to meet both the requirements of students 
of technical high schools and of those who have steam turbines 
in their charge. The object of the author is most admirably 
carried out. He has produced a book full of interest and full 
of information, which is arranged in a manner very convenient 
for reference. After a general reference to the history of 
steam turbines and a passing glance at the effect of the develop- 
ments of the electrical industries in creating a demand for a 
rotatory prime mover, he closes with a problem and develops 
it clearly, the problem being to construct a steam turbine 
which shall be an efficient heat engine and which shall run at 
a reasonably low speed so that it can be coupled directly to 
an electric generator. There are several relatively low-speed 
turbines in the market at the present time, but they are all 
developments of two fundamental forms, either the Laval or 
the Parsons turbine. | 

If steam issues from a boiler under a pressure of 10 atmo- 
spheres through a properly formed nozzle the speed of the jet 
is about 1,200 metres per second. If this jet is allowed to 
strike vanes set round the periphery of a тсс it is known 
from the theory of turbines that the peripheral velocity must 
be at least one-third of the spced of the jet or better one-half 
the speed of the jet, if the turbine is to work efficiently. Sup- 
posing, therefore, that the turbine is arranged to work with a 
peripheral speed of from 400 to 500 metres per second, and it 
18 desired to couple it directly to a dynamo making 1,500 
turns per minute, the diameter of the turbine wheel would 
have to be from 5 to G metres. The making of such a wheel 
is not practically possible at the present time. De Laval 
evades tho difficulty by introducing gearing between a small 
turbine wheel, making in some cases 30,000 revs. per min., 
and the dynamo shaft, but the system has not yet been 
developed beyond units of 300 н.р. This method of converting 
all the energy of the steam into the kinctic energy of the jet 
and then reconverting as much as possible of the energy of the 
jet into mechanical energy hy allowing it to impinge on buckets 
set round a single whecl may be called “ simple working.” 

Mr. Parsons uses а method, well known to readers of this 
journal, where the energy of the steam is never allowed to be 
converted into kinetic energy. The casing of the turbine may 
be looked upon roughly as a nozzle into which is inserted a 
series of guide blades and vanes, so that cach pair of rings 
carrying guide blades and vanes forms a single turbine, and a 
definite quantity of the energy is taken from the steam by 
each turbine. This may in general be called compound work- 
ing. The pressure of the steam gradually falls from the boiler 
pressure to the atmosphere or the condenser pressure, but 
when it issues from the casing into the condenser its velocity 18 
reduced to an insignificant amount. In this way the revolu- 
tions of the turbine shaft have been reduced to from 5,000 to 
3,500 for the smaller powers and as low as from 1,000 to 750 
revs. per min. for the 5,000 н.р. size. 3 

A development of the De Laval turbine may be made in the 
direction of compound working with graduated velocity steps, 
In this case the energy is given to the jet as in the Laval 
turbine, but no endeavour is made to turn all this into 
mechanical work at the periphery of one wheel. After striking 
the vanes set round the periphery of one wheel, the steam 
leaves the vanes with considerable velocity, and the jet is led 
through guides to strike a second wheel, and so on. Illustra- 
tions of this method of working are given in connection with 
the Curtis turbine and the Reidler-Stumpf turbine. Explana- 
tions are also given of the way this method inay be combined 
with a two or three-step compound working with regard to 
the pressure. | 

After generally explaining these things in the first chapter, 
the author goes on to consider the proper form to be given to 
the nozzle in the second chapter. The peculiarities of the 
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adiabatic flow of steam are investigated and the mathematical 
method is based on the assumption that the dryness of the 
steam remains constant, the particular value of the index in 
the equation, рге = constant, being found from Zeuner’s well- 
known equation for » with given initial dryness. The results 
of the theory are compared with the results of experiments 
and recent researches of Stodola of Zurich, Guterman, Zeuner, 
Fliegner and others are mentioned and discussed. Then 
follow five chapters devoted respectively to the De Laval, the 
Parsons, the Zoelly, the Riedler-Stumpf, the Curtis, and the 
Rateau turbines. Each of these chapters follows the same 
general plan. After a general description of the turbine par- 
ticulars of the constructive details are given, followed by a 
discussion of the way the speed is еса. Then figures 
collected from published experiments with respect to the 
Steam consumption at different loads are introduced and 
discussed. Altogether the author has produced a book which 
is a notable addition to the literature of steam turbines. It is 
in every respect a book for practical engineers and students. 
W. E. DALBY. 


Dampfturbinen. Entwickelung, Systeme, Bau, und Verwendung. By 
WiLHELM GENTRCH. (Hanover: Helwing.) 1905. 168. 

In the development of the subject of the theory, construction 
and peculiarities of machines or engines which are all variants 
of à common type, either of two methods may be employed. 
In the one method each machine may be taken alone and fully 
described and illustrated. In the second method a property 
common to all the machines may be chosen and described by 
itself. The first method has the advantage that greater pro- 
minence can be given to the more successful of the many 
variants from the common type; in the second case a particular 
machine has to be traced all through the book in order to get 
an idea of it as a whole. It is on the latter plan, however, 
that the author has arranged his treatise, being driven to it 
probably because of the large number of types noticed. The 
relative importance of each type can be gathered from the 
number of references indicated in the index, a glance through 
enabling one at once to pick out the names of Curtis, Rateau, 
De Laval, Riedler-Stumpf and, above all, Parsons as the chief 
workers in the subject. The book begins with the usual 
historical sketch. The second and third chapters are respec- 
tively devoted to the subjects of Pressure and “ Velocity " 
turbines. The relation between pressure and velocity is con- 
sidered in the third chapter. Then follow 21 more chapters, 
each devoted to some particular property of the turbine. 
Chapter viii. deals entirely with condensation, chapter xii. 
with regulation, chapter xx. with stuffing boxes. Some idea 
will be formed of the magnitude of the work and the devotion 
of the author to the subject from the fact that in the 389 pages 
there are 637 illustrations. At the end there is an exhaustive 
list of German, Swiss, French, English and United States 
patents relating to steam turbines, the number of each patent 
having placed opposite to it the number of the pago in the 
treatise on which it is referred to. Undoubtedly, this is the 
most exhaustive and most important treatise on steam tur- 
bines which has yet appeared, though it must be confessed 
that it is not a book for students who are approaching the 
subject for the first time. It will be, however, invaluable to 
inventors, patent agents, and engincers who devote themselves 
specially to the subject of steam turbines. W. E. DALBY. 


Entwurf und Konstruktion : Moderner Electrischer Maschinen 
fur Massenfabrication. By Erxst Schulz. (Hanover: Gebrüder 
Jünecke.) 7.50m. 

This book deals with the design and manufacture of small 
direct-current and alternating-current motors for wholesale 
production. The author carefully considers the latest theories 
for the design, without, however, encumberiug the book by 
unnecessary mathematics. The formules cited, as well as most. 
of the recommendations for the manufacture, are based on 
recognised authorities, and are judiciously commented upon by 
the author. The printing, as well as the illustrations, are 
excellent. | | 

In the introduction the author deals with the general require- 
ments for the successful wholesale manufacture, such as a 
strong organisatiou—technical as well as commercial, a factory 
built and equipped on the most modern lines, and a pro- 
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duction large enough to enable pieco work at low cost. The 
author limits his remarks to sizes up to 20 H.P. and speeds 
between 1,000 and 1,500. "The first and longest part deals 
with direct-current motors. It is shown that in modern designs 
the specific use of the material has been greatly increased by 
careful ventilation of both armature and field; also that the 
phenomena contributing to sparking are nowadays so well 
understood that the limits in this direction are almost removed, 
leaving practically only the efficiency to be considered. 

The choice of the armature diameter from the well-known 
output coefficient, and the most suitable ratio between the 
length of the machine and its diameter, is discussed at some 
length, showing that for the latter a value of 0:5 to 0:75 will 
give the best results. In regard,to number of poles: For the 
Bizes in question a four-polar design is preferred in all cases, 
except in the smallest sizes up to 2 н.р. A very good chapter 
is the one dealing with the requirements for sparkless commu- 
tation, where due consideration is given to the various formula: 
of Arnold, Fischer Hinnen, Hobart and Niethammer. In con- 
nection herewith, recommendations as to the shape and most 
suitable material for pole shoes and frame are added, the 
former to be preferably of sheet iron and the latter of cast 
iron. In regard to the equipment of the motors, the author 
seems to prefer to have the feet cast to the end shields instead 
of to the frame, claiming that this would lead to greater 
stability. We cannot agree with him on this point. 

The next part takes up in detail the question of obtaining 
a design which is readily adaptabie for different voltages and 
outputs with as few different parts as possible. As an example, 
a complete line of machines from 1 II. P. to 10 н.р. is figured 
under va:ious assumptions, giving in each case the pros and 
cons. It is shown that for obtaining economy it is advis- 
able to divide the line of motors into groups which use 
the same armature punchings, commutators and end shields, 
the different sizes being obtained by a variation in the effect 
tive length of iron, and consequently in the frame, shaft, &c. 
In connection with the armature punchings, the author dis- 
cusses the question of compound dies as against blanking die- 
with milling of slots. While we agree that the former method 
should be used wherever possible, we consider the latter 
method obsolete, and superseded by the process of notching 
the slots by means of finger dies. With a short reference to 
the factory cost of such a line of motors, the first part closes. 

The second part deals with a corresponding line of induction 
motors. Again, the important relation of diameter to length 
is critically discussed ; also the various methods of calculating 
the leakage, power factor, efficiency and heating. The recom- 
mendations in regard to the selection of a most favourable 
number of slots for various number of poles are very useful, 
though not all the statements are here acceptable without 
reserve. The line of induction motors given as an example, 
embodies many good features, but in general it does not seem 
to have sufficient margin for deviations from the standard 
requirements, as are always met in practice, for instance, the 
density in the teeth seems altogether too high. 

The last part of the book gives an illustrated description of 
small direct-current and alternating-current motors of various 
Continental firms, with comments by the author which are of 
considerable interest, since for most of the machines the 
important constants giving a measure for the quality of the 
design are critically investigated. 


Traité Theorique et Pratique d'Electricitó. By H. Pücnzrx, with 
additional Notes by J. Box DIN and E. Niéccucea, and Preface by 
J. VrorLE. (Paris: Ch. Delagrave.) 17fr. 

This volume is written for the use of scholars studying at 
the national technical schools of France (les écoles nationales 
d'arts et métiers et l'école supérieure d'électricité) and for 
those sceking the certificate of industrial physics. Itis written 
by the professor of physics and chemistry at Aix, апа deals 
with every branch of the subject from Galvani's experiments 
on a frog's leg to Rontgen rays, and even includes a few lines 
on Hertzian waves. It is interesting to note in the preface 
written by Prof. J. Violle that it is the habit of Frenchmen to 
run down technical teaching in their country and praise what is 
done elsewhere. In England the same practice is very common, 
but we consider the work under review shows that our 
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technical schools are probably in advance of those of our | 


neighbours. The book teems with useful information, all the 
‘well-known laws of electrostatics and electro-dynamics are 


‘clearly given, with the higher mathematics of the subject in |. 


different type; but there appears a want of cohesion that 
‘makes the volume more fitting to the scholar reading for an 
examination than the student wanting to understand his 
subject. In the usual academic manner the laws of electro- 
statics with everything related thereto are first described : 
electrodynamics forms the second part and industrial applica- 
tions the third part. The ether is ignored, so the fundamental 
units become defined in terms of length, mass and time—a 
result most confusing to the student. In the industrial section 
the approximate prices of apparatus are occasionally given for 
the use of the industrial classes. We are afraid this informa- 
‘tion given is too meagre for the purpose mentioned, but it 
might be advantageous for the pupil to gain an idea of the 
cost of apparatus he is reading about. To the English student 
we should not recommend this work as a volume for study, 
but to some the first two parts might prove useful for reference. 


Fowlers Electrical Engineers’ Year Book and Directory of 
Light, Power and Traction Stations, 1906. (Manchester: 
Scientific Publishing Co.). 1s. 6d. 

Like the Mechanical Engineer's Pocket-book,” this volume 
gives short descriptions of most of the latest inventions, and 
forms a most useful companion to it. Almost every branch 
of electrical engineering is touched on, and a directory of 
electric light and power stations in Great Britain completes 
the volume. 


Fowler's Mechanical Engineers’ Pocket-book, 1905. Edited by 
W. Н. FowLEn. (Manchester: Scientific Publishing Co.). 18. 6d. 


This work keeps its thoroughly up-to-date character, and 
forms a most useful volume for all classes of mechanical and 
electrical engineers. The most important addition to the 
present edition is a section on entropy and its application to 
steam engine problems. This subject has come into such 
great prominence lately that in a reference book for mechanical 
engineers it must almost certainly find a space, but authorities 
differ so widely on the meaning that should be assigned to the 
term entropy, that we are afraid this section cannot satisfy all. 
The author approaches the subject by means of a temperature- 
entropy diagram ; the vertical ordinates represent absolute 
temperature, the horizontal ordinates entropy, and the area 
of diagram represents heat. From this simple definition a 
number of useful applications to steam-engine problems are 
worked out. 


ELECTRICITY SUPPLY WORKS 


CONNECTIONS TO 
| IN LONDON. 


We give herewith a diagram illustrating the progress made 
by some of the London electricity supply undertakings during 
the past year. This diagram has now grown to such large 
proportions that its scale has had to be considerably reduced, 
and it will be seen that the highest ordinate represents the 
equivalent of no fewer than 900,000 S c.p. lamps. It is 
interesting to observe that the total connections in London are 
equivalent to about 6:8 millions of 8 c.p. lamps, this figure 
showing an increase of 1:3 millions over that of last year. 
There is thus more than one 8 c.p. lamp for every head of 
population. The Metropolitan Electric Supply Co. still main- 
tains the lead with 900,000 8 c.p. lamps. This is about as 
much in excess of the company's last year's figure as the 
latter was in excess of the previous year's. As at the end of 
last year, the Westminster Electric Supply Corpn. still keeps 
above the City of London Company, but the two undertakings 
now appear to be developing at practically the same rate. As 
usual, the Charing Cross Company easily takes the palm for 


the greatest increment in connections, and it looks as though |. 


the day is not far distant when it will outstrip all the other 
undertakings as regards actual connections. In the 12 months 
ended December 81, 1901, this company added the equivalent 
of no fewer than 141,000 8 c.p. lamps to its maius, or only 
5,000 less than in the previous year. | 
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ELECTRIC TRAMWAYS IN HONG KONG. 


Although little more than 60 years have elapsed since the island 
of Hong Kong became a British possession, its rise in importance, 
both as a commercial and naval centre in the Far East, has been 
both rapid and unique. 
River, and distant about 90 miles from the ancient city of 
Canton, it possesses one of the finest and most beautiful natural 
harbours in the world. The island itself is some 11 miles long and 
from 2 to 5 miles broad, and consists of lofty uncultivated hills. 
During the summer months the humidity of the atmosphere renders 
the heat very trying to Europeans, but from September to March 
the weather is all that could be desired. The population of Hong 
Kong is estimated at 284,000, and of these 274,500 are Chinese. 
Its trade is estimated at £50,000,000 per annum ; it has excellent 
dock accommodation, is strongly fortified, and is the permanent 
Naval base in the Far East. 

In 1902 an ordinance was passed by the Legislative Council of 
Hong Kong authorising the tramways to be laid down by the Hong 
Kong Electric Tramways Co., an English company with its head- 
quarters in London, and work was commenced in May, 1903, and 
completed last July. The detailed plans and specifications were 
prepared by the company’s consulting engineers, Messrs. Alfred 
Dickinson & Co., who appointed Mr. Harold Hackwood to act as 
their representative in Hong Kong, and as resident engineer in 
charge of the construction. The contractors were Messrs. Dick, 
Kerr & Co., who carried out the whole of the work. There are 
143 miles of single track, laid in 94 miles of route. The gauge is 
Bft. 6in., with rails of the girder type weighing 86lb. to the yard. 
Each rail joint is double-bonded with 6/0 S.W.G. copper bonds. 
Within the city centre-pole construction is mostly employed, but the 
eastern portion of the route being outside the city boundary, single 
line with passing places is put down, and equipped on the side-pole 
system. With the exception of a short branch line, which runs to 
the race course, the route runs parallel with the water front, and 
with the exception of a short length at Quarry Bay, is practically 
level. At Quarry Bay a short length of road grading has been 
done, the original grade of 1 in 10 having been reduced to 1 in 15. 
Beyond Quarry Bay is the eastern terminus of the line, at which 
the sinall Chinese village of Shankiwan is situated. 

Owing to the varying nature of the ground, three forms of per- 
manent way construction have been adopted. Where the ground 
was solid the rails were bedded on a concrete beam 18in. wide and 
6in. deep ; where the ground was not so good a bed of concrete 6in. 
deep and 7ft. Зір. in width extending under the whole track and 
1%. бір. on either side was adopted; over doubtful ground which 
had been recently reclaimed from the sea this concrete bed was 
increased to 8in. in depth. The concrete used was mixed in the 
proportion of 6 to 1, Portland cement of local manufacture and 
exceptionally good quality being used. After the rails and the 
bottom concrete were laid the road surface was made up to rail level 
with concrete and finished off with a smooth surface to the proper 
camber of the road. 

The overhead construction has been carried out in a very neat 
manner, the length of arms on the centre poles not exceeding 2ft., 
while the arms on the side poles vary in length, the majority of 
Шеш being 6ft. long. The poles are of mild steel, 28ft. 3in. in 
length and 7in. in diameter at the base, tapering to 4in. in diameter 
ut the top. They are set 6ft. in the ground in a solid block of con- 
crete. Within the city ornamental base castings greatly add to the 
appearance of the poles, which are still further enhanced by the 
addition of wrought-iron scrolls on the bracket arms. 

Section insulators are inserted in the trolley wire every à mile, 
and at each of these points the main feeder cables are tapped and 
current is taken to supply each section of trolley wire; this is 
accomplished by running the feeders through a feeder pillar con- 
taining the necessary switches and fuses, connections from the 
feeders to the trolley wires being made with rubber-covered 87/16 
cables, carried up inside the poles and along the sides of the bracket 
arms. 500 volts is employed on the trolley wire. A lightning 
arrester is provided in each feeder pillar and also a telephone giving 
direct communcation with the power house. The feeder cables 
were supplied by Messrs. Callenders Cable and Construction Co., 
und are laid on the solid system. In addition to the main feeders 
running east and west from the power station, a return 37/18 
booster feeder has been laid in each direction to within a mile of 
the two distant termini, where it is connected to the rails; it also 
makes connection with the rails at each feeder pillar. A three-core 
pilot cable has been laid from the power station to each terminus, 
one core being connected up for testing purposes and the remaining 
two cores being used for telephone service. 

As nearly as possible in the centre of the system is the generating 
station, a convenient site having been obtained alongside the Bow- 
rington Canal, from which water for condensiny purposes is obtained 
and by which coal and materials are delivered by barges directly on 
the site. A very few years ago this site was reclaimed from the sea, 


Situated near the mouth of the Canton 


and consequently no good foundation could be obtained for either 
buildings or machinery; however, efficient foundations were 
obtained by the driving of over 5,000 piles. These were spaced so 
as to support the whole weight of the buildings themselves, the 
кош which varied greatly in solidity, being left as an additional 
actor of safety. China fir poles, 15ft. in length and 5in. in diameter. 
were used for the buildings and machinery, special 7in. poles, 18ft. 
in length, being used for the chimney foundations. The depot 
comprises engine room and basement, boiler house and coal store, 
car shed and machine shop, smithy, paint shop, carpenter's shop 
and offices. In the engine room, which is lofty and well lighted, 
are two Dick, Kerr continuous-current, directly connected railway 
generators, of the multipolar type, compound wound, giving a 
potential of 550 volts, and running at 100 revs. per min. They are 
designed to run either separately or in parallel. Horizontal cross 
compound engines, each equal to a maximum load of 557 в.н.р. 
have been built by Messrs. Yates & Thom, and are provided with 
separate Wheeler surface condensers of the Admiralty pattern. The 
condensers are fixed in the basement below the engine room, as are 
all the steam and other pipes, thus leaving the engine room free and 
open. Circulating water is obtained from the canal. In addition 
to the two traction sets there are two smaller plants for arc and 
incandescent lighting of the depot, one set being driven by a small 
high-speed engine, and the other by a motor running from the 
500-volt circuit. The lighting circuit is supplied at 100 volts. l 
The switchboard, which is of Messrs. Dick, Kerr's standard type, 
consists of. nine panels. It includes a main station panel, two 
generator panels, two feeder panels, one Board of Trade panel, and 
three lighting panels. On the main station panel are recording 
instruments of the latest pattern, including a recording watt- 
meter showing the total output of the station. The Board of 
Trade panel is arranged for receiving test wires from different 
parts of the line and is provided with instruments for making all the 
tests required by the Board of Trade. An overhead travelling crane 
is provided capable of lifting and traversing in any direction a load 
of 10 tons over the whole area of the engine room. 


The boiler house, which is at a lower level than the engine room, 
contains two B. & W. double-drum water tube boilers, arranged to 
burn ordinary Japanese engine slack. Each boiler has 3,654 sq. ft. 
of heating surface, evaporates 12,0001Ь. of water per hour, and works 
at a pressure of 160lb. per square inch. In addition to the steam 
and water gauges each boiler is fitted with a spring safety valve and 
a dead-weight safety valve. Water is supplied to the boilers by two 
Blake and Knowles feed pumps, which take water from either the 
storage tank or the hot well and feed the boilers either direct or 
through a Green’s economiser. In case of mishap the economiser 
may be cut out, the flue gases being conveyed to the chimney by 
means of а bye-pass or auxiliary flue, and the feed water being 
pumped direct into the boilers without pass'ng through the econo- 
miser tubes. Two feed · water filters are supplied. and all water passes 
through one or other of these before entering the boilers, M. 

The chimney, which is circular, is built of brick and is 158ft. in 
height. As Chinese bricklayers arc unaccustomed to this class of 
work it presented greater difficulties in construction than any other 
part of the work, and as Hong Kong is subject to typhoons of noted 
severity extreme care had to be taken with both the foundations and 
the building of the shaft: With the exception of the foundations and 
the chimney cap, the whole of the brickwork is built in lime mortar 
of special composition, as is also the briekwork of the buildings. 
There are six lines-of track in the car shed, which is a rectangular 
building 220ft. in length, and gives accommodation for 35 cars. 
The roof is of iron, in two spans, partly glazed and provided with 
louvres, giving plenty of light and ventilation. Inspection pits run 
the whole length of the shed. | 

There are 26 single-deck motor cars, 10 being of the combination. 
type, with an enclosed portion in the centre and an open platform. 
provided with seats at either end. The remaining 16 cars are of. 
the open cross-bench type. The over-all length of the cars is 29ft., 
the total width 6ft. 6in., and the wheel base 6ft. 6in. The com- 
bination car has a seating capacity for 32 passengers and the cross- 
bench cars for 48 passengers. Each car is mounted on а truck of 
the Brill type, and is equipped with Dick, Kerr 254 motors, and 
the standard metallic shield blow-out controllers and the usual 
hand brakes. By the use of trolleys which are of the lateral type, 
16ft. біп. in length, provided with a swivel head, it has been 
possible to fix the trolley wire 10ft. away from the centre of the 
track where necessary. The car bodies were built at Preston by 
the Electric Railway and Tramway Carriage Co., and were shipped 
to Hong Kong in sections, where they were fitted together and 
connected up in a very short space of time. | 

At опе end of the саг shed is a well-equipped workshop, contain- 


ing a screw-cutting gap-lathe, wheel lathe, wheel press and drilling. 


machines, the whole being driven by a 500-volt motor. A suitable 
smithy, carpenter's shop and paint shop are also provided. 
Before the introduction of electric traction into Hong Kong, the 


popular ricksha drawn by a Chinese coolie was the principal means 


of locomotion, and of these nearly 2,000 were licensed for hire in 


THE ELECTRICIAN, JANUARY 13, 1905. 


addition to a large number owned privately. Although rather slow, 
the ricksha is hard to beat for general convenience, and the fight. 
for supremacy between it and the new electric cars will be of: 


interest, but must of necessity end in a victory for the latter. As 
this is the pioneer system of electric traction in China, it is to be 
hoped the venture will meet with a well-deserved success, and that 


electrically-equipped lines will shortly be laid in other parts of the 
Celestial Empire. | 


...... 


ELECTRIC DRIVING OF TEXTILE MILLS. 


The following ig an abstract of the discussion on Mr. 
W. B. Woodhouse's Paper on the above subject, which took 
place at the Leeds Local Section of the Institution of Elec- 
trical Engineers on December 15th. The Paper itself appeared 
in our issue of last weck :— 


Мг. R. Н. CAMPION said he agreed a good deal with what the author 
had said. In places where he had installed motors a good deal of power 
was still taken by belts, and it was extremely difficult to get people to go 
to the extra capital expenditure of putting a motor in on other floors. 
There was one installation driven by a 10 н.р. motor in which 53 B. I. e. 
was taken in working the shafting. It was not feasible to put a motor 
on every machine, as the capital expenditure then ovarbalanced any gain 
in efficiency. The fluctuation of speed on different machines was con- 
siderable even with fly wheels on the shafts. Even with compressors for 
cold storage this was so, and it caused serious variations in pressure to 
other consumers. Rag-shaking machinee were very easy to run, taking 
from 6 B. H. P. to 8 n. H. P. if driven without any shafting, but of course it 
depended to a certain extent on the quality of rags that were going through. 
Some time ago he supplied power to a corn-crushing machine taking from 
10 to 12 n.11. P. and it was found on examination that there were several 
teeth broken in the gearing. When these were repaired it took only 
$4 s.ur. This plant had been driven by steam for some 10 ог 12 years. 
When he was in Lancashire he went thoroughly into the question of 
supplying mills and found that owing to the employment of a large 
number of women there was very little late work and the lighting was 
hardly worth having from a load-factor point of view. In Yorkshire there 
was а good deal of competition with acetylene gas. 

Mr. S. D. SCHOFIELD said at present it was a moot point as to whether 
electrical driving was economically applicable to factories, as it did not 
offer the same advantages as those obtained in iron and steel works, ship- 
yards and other places where power was required over large areas. Ina 
modern factory with a suitable condensing engine, using high-pressure 
superheated steam, the coal and wages cost per brake-horse-power com- 
pared very well with results obtained iu central stations. There was also 
& better load-factor, and this had the material effect of reducing the cost. 
The losses from engine shaft to machinery, in well-equipped and properly 
maintained systems, were not very serious. The trouble as to belts had 
been got over іп a certain weaving shed by fixing all line shafts underneath 
the weaving shed floor, and bringing the belts through. Thus, in a six- 
storied nning mill there would be three line shafts, one on the 
ground floor driving the machinery on that floor and on the floor above. 
The machinery in the same room was driven direct, and extra pulleys 
were fixed on the line shaft which drove machinery on the floor 
above by belts passing through the floor. This process was repeated 
for the third, fourth, fifth and sixth storeys. From his experience 
of motor driving there was no difficulty in competing with any 
other form of prime mover in installations requiring up to 100 в.н.р. 
Above that, local circumstances must be considered before arriving 
at any decision. With modern plant taking from 500 B. H. v. and upwards, 
he did not think much better results could be shown when taking current 
from the public supply mains. In the West Riding of Yorkshire and 
Lancashire, the carriage of coal was less than the losses in electrical 
transmission through long cables. He asked the author the price at 
which he thought it would pay a manufacturer to take current from the 
supply mains, in preference to putting down his own plant. 

Mr. J. W. DAWSON called attention to the fact that the efficiency of 
motors from | to 1 п.р. might often be less than 80 per cent, so that if 
one were put to every machine the loss might possibly be more than in 
a line of sbafting. He would like to know to what extent subdivision 
could be carried out. It was very difficult to get machinery makers to 
say what power their machines required. In one case the makers said a 
certain machine required 100 l. p., but, as a matter of fact, 40 н.р. was 
quite sufficient. 

Mr. P. ROSLING thought that the problem of electric driving in the 
case of a new mill was very largely one of capital charges. He considered 
that the money invested in the driven plant should be debited with the 
same interest as the driven plant was expected to return, otherwise it 
was а drag on the capital. If 10 per cent. were allowed for interest, 5 
per cent. for depreciation and 3 per cent. for repairs and upkeep, thea a 
mill taking power from a supply company should make a better return 
than a self-contained mechanically-driven mill. With electric driving, 
increase in friction could at once be localised and remedied and the 
efficiency kept practically constant. 

Mr. H. DICKINSON asked the author for particulars of the conditions 
obtaining in Germany and in America with regard to electric driving. 
He wished it was possible to supply textile mills, as there was no doubt 
that a tremendous amount of power was required. If it could only be 
arranged with the mill owners to shut off all their machines earlier at 
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jd. per unit would have to be charged, and he did not see how it was 
going to be done at present. 

Mr. W. EMMOTT was afraid it would be a long time before manu - 
facturers could be induced to replace their engines by electrical power. 
With reference to the question of insurance, he had been unable to make 
any headway with the insurance companies, but was glad to hear that 
they were becoming more reasonable. In the case of a corn mill for 
which he thought he could get a reduction, he found tbat unless 
ee were put in they would not meet them [in the matter of 
rates. | 

Mr. W. B. WOODHOUSE, in reply, said he had not many figures 
giving the results obtained from electric driving of textile mills, but what 
he intended to indicate was that it was very difficult to compare costs, 
and only where the horse-power and the load-factor to be expected were 
well known could this be done. It was difficult to say in any one 
particular ease just what the costs were and at what price a mill 
could afford to take a public supply. He had there some figures of 
costs of various mills and he bad tried to calculate the equivalent 
cost of the present driving, assuming their capital charges to be 12 
per cent. In one particular case with 63 1.1.P., the equivalent cost was 
1:64. per unit; another, with 26 fn. ., was 1:844.; a larger mill 
with 240 1. H. P., 09d; two rather smaller mills, 0:88d.; and one 
rather a bad case —1:25d. If the charges were calculated for a load of 
between 1,000 н.р. and 2,000 n.r. the cost came out at about 0:55d., run- 
ning 60 hours a week with a steady load. If the manufacturer charged 
his capital up properly energy cost him 0 55d. per unit, but as the 
majority of mills had not added this to their costs the equivalent cost 
per unit was something higher. Supply engineers should be able to find 
& good many customers at 2d. or 1d., and the majority of small mills of 
300 н.р. or 400 н.р. could afford to take current at these prices. Ав to 
recording instruments, he might say that of all the curves in his Paper 
there was only one drawn by a recording instrument, all the others being 
plotted from observations taken every few minutes, so that there was no 
error. He agreed that mill lighting had a very poor load-factor, but he 
would point out that lighting was an inducement to use a certain amount 
of power, and the two tended to balance one another. One speaker had 
stated that steam was required for other purposes than for driving 
engines, but there was no necessity for a mill-owner to use steam at 2001. 
ог 30010. per square inch for dye pans or any purpose like that. Again, 
as boilers got old they had to be rated lower, and therefore it was better 
to get a boiler just to generate steam for heating, &c., and put in motors 
for driving. Аз to sub-division, he was afraid he had no very accurate 
figures, but there was undoubtedly a saving in belts, and there was no 
fear at all of dirt or dust getting on the material being manufactured. 
He did not think it paid to sub-divide smaller than, say, 5 н.р. motors 
except in very special cases. With regard to Mr. Dickinson's query, he 
had obtained some American figures, but found them no good for com- 
parison. It seemed that they were prepared to pay more over there, the 
cost per indicated horse-power per annum іп a modern mill being a 
figure that an Englishman would be surprised at. In a great many cases 
it might be possible to 5 mill- owners to work off the peak. In 
the day time пе could have their motors fully loaded up, whilst at 
night time it would pay them to run one section of the mill only. It they 
could use a motor for the night’s running he was sure that would be a 
good thing. 


LONDON BOROUGH COUNCILS AND THE PROPOSED 
ELECTRIC POWER BILLS. 


A conference of the London Borough Couneils was held on Wednesday, 
by invitation of the Shoreditch Borough Council, at the Shoreditch Town 
Hall“ to consider what joint steps shou'd be taken to oppose the passing 
into law of the proposed bill of the Administrative County of London and 
District Electric Power Co. and other similar bills affecting London 
boroughs to be introduced in the ensuing session of Parliament.” 
The Mayor of Shoreditch (Mr. H. B. Bird) was elected chairman of 
the Conference, and Dr. H. Mansfield Robinson, town clerk to the Shore- 
ditch Borough Council, was elected clerk to the Conference. · . | 
There were delegates from 21 borough councils, and one or two districts 
outside the London area present. 
Councillor HOWLETT, chairman of the Shorediteh Electricity Com- 
mittee, moved the first resolution as follows :— CU: 
“ That this Conference do combine in а joint opposition to the follow- 
ing bills to be introduced in the ensuing session of Parliament :— 
1st. The Administrative County of London and District Electric Powe 
Co.’s bill. » 
204. The Charing Cross and Strand Electricity Supply Co. (Ltd.) 
(Power Supply). e 
ard. The County of London Electric Supply Co. (Ltd.). 
4th. City of London Electric Lighting Co. Ltd.) (Extension of Powers). 
5th. East London and Lower Thames Electric Power. 
6th. Metropolitan Electric Supply Co. (Ltd.). ~ 
7th. Central Electric Supply Co. Ltd.). 
8th. North Metropolitan Electric Power Supply.“ 


In moving the resolution, Councillor HOWLETT read extracts from 
one or two of the bills relating to the power to break up roads, with an 
appeal to the Board of Trade if the local authority refused consent, and 
the right to supply lighting to power consumeis, also with & similar 
Doard of Trade appeal. This latter condition, he said, simply meant 
that if the-Board of Trade thought the consumer could be supplied at a 


night, and before the peak load, the problem might be solved. Only’! lower rate by the company than he was already being supplied by the 
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borough council the company would be allowed to come in. This 
appeared to him to indicate that, unless these bills were strongly opposed 
and their rejection effected, all the London municipal electricity works 
would be rendered unprofitable. 

On the CHAIRMAN calling for а seconder to this motion no response 
was received. 

Mr. A. B. BRYCESON, town clerk to the Woolwich Borough Council, 
said he could not vote for the motion as it stood. Only three of the bills 
mentioned affected Woolwich, and no doubt other boroughs were in the 
ваше position. The point was that the borough councils were not 
empowered to spend money in opposing bills that did not concern their 
particular locality, and there would be a legal difficulty if he pledged his 
Council to contribute towards the expenses of a joint opposition to the 
bills referred to. 

Several other delegates spoke to the same effect, and after some dis. 
cussion the following alteration in the first two lines of the resolution 
was unanimously agreed to :— '' That, in the opinion of this conference, 
it is desirable that the Metropolitan borough Councils affected by the 
bills hereafter mentioned, should jointly oppose the bills respectively 
affecting their boroughs.” 

Mr. C. NEWTON RUSSELL, electrical engineer to the Shoreditch 
Borough Council, next moved a resolution to the effect that an executive 
committee should be appointed to conduct the opposition. 

The same spirit of caution on the part of the delegates not to bind 
their councils too definitely again manifested itself, and after numerous 
suggestions as to the wording of the resolution, the following was passed 
unanimously :—'* That an executive committee be appointed to conduct 
the joint opposition, and, subject to the approval of the respective councils, 
arrange for the necessary petitions with power to engage the necessary 
Parliamentary agents, counsel and witnesses. Such committee to 
consist of [one representative of each of the authorities agreeing 
to join in the opposition with the clerk of such authority, the expenses 
incurred to be shared according to the ratable value by the authorities 
concerned." 

Dr. Н. MANSFIELD ROBINSON, town clerk to the Shoreditch 
Borough Council and Clerk to the Conference, proposed the following :- - 
„That it be referred to the executive committee to consider the advisa- 
bility of formulating a municipal scheme for a large generating station in 
the most favourable position for supplying electricity in bulk to existing 
municipal electricity undertakings.” Asa justification for this resolution 
Dr. Robinson referred to the extraordinarily cheap prices at which both 
the Administrative County of London Co. and the City of London Co. 
were binding themselves in their bills to supply electrical energy. In the 
first case it worked out at about 2d. per unit, and in the latter to 4d. per 
unit. No London borough could generate at this price. That these bills 
were no flash in the рап” was emphasised by the position of the pro- 
moters. The promoters of the Administrative County of London Co. 
were some of the wealthiest men in the country, and those of the East 
London & Lower Thames Co. were entirely different and infinitely stronger 
than those connected with the bill that was rejected last year. In the 
Electricity Supply Bill of last year there was & provision giving local 
authorities power tocombine to promote provisionalorders for suchascheme 
as he had referred to in the resolution. Unless such a scheme was embarked 
upon the boroughs would appear something like dogs in the manger, for 
they could not extend their own works, and yet wished to keep everyone else 
out. The difticulties of extending works had been erienced at Shore. 
ditch, where they had to pay £30,000 per acre for land and 2s. per ton on 
coal for canal cartage. With a large station on the banks of the Thames 
these and many other difficulties would disappear. Further, if such a 
municipal scheme were put into operation it would be in a far better 
position than & power company, because all the distributing mains would 
be laid in the boroughs, and the supply could be taken in bulk without 
incurring any expense in that direction. 

Mr. A. B. BRYCESON, town clerk to the Woolwich Borough Council, 
strongly opposed the resolution. It was asking to be allowed to do the 
very thing which it had already been determined they should ask Parlia- 
ment not to allow a company to do. He regretted the resolution, as it 
would undoubtedly tind its way to the knowledge of the promoters of the 
bills and be used against them in the Committee rooms. 

Ald. SHEEHAN (Hackney) said it should be left to the County Council 
to carry out such scheme. 

Ald. J. BUSSEY (Poplar) also strongly protested against the resolution. 
The borough councils could supply as cheaply as anyone. Only a short 
time ago the Poplar Council offered to supply the Whitechapel and Bow 
Railway with 3,000,000 units per year at 0-84. per unit, but it was then 
ааб nd | һай по ges о supply. What was wanted was ап increase 
Saen 1 BEA Hide of local authorities so that they could combine for 


eventually withdrawn, also severely criticised the resolution, which was 
n the motion of Mr. C. W. Tagg, town cler erwell, it was 
agreed to include the Supply of Electricity Bill rrr of bills to be 
1 on Tage said he knew that the measure was to be introduced 
again this session and the borough councils had not secured all they 
required last year because the bill only came before one House. 

A final resolution to leave it to the discretion of the Executive Com- 
mittee, above agr eed to, to consider applications from authorities outside 
London to join in the opposition of the London borough councils, was 
passed. It was stated, however, that many of the Middlesex authorities 


о with these bills intended to take independent combined 
ction. 


A suggestion was made that the London Gas bills and the Metropolitan 
Pueumatic Despatch Co.'s bill should be included in those measures to 
be opposed, but the Chairman ruled the question out of order. 

A vote of thanks to the Chairman concluded the proceedings. 


NEW DESIGNS IN STARTING SWITCHES AND 
FUSES. 


The motor starter panels, switches and fuses which are described 
and illustrated below, are made by Messrs. Johnson and Phillips, of 
Old Charlton, and it is evident that considerable attention has been 
paid to their detail eonstruction. 

Fig. 1 represents a switch enclosed in a cast-iron box and operated 
by an outside handle as shown. It will be noted that the poles are 


Fic. l.——ENcroskepo Түрк or SWITCH. 


mounted on separate bases and divided by an insulating: partition. 
These switches are used for voltages up to 600 volts, and have long 
breaks and a quick break action. To facilitate rapid examination, 
the switches are provided with a removable lid instead of a hinged 
one, as is mostly the case. The fuse boxes are similar both in 
appearance and design. Each pole has its own separate base, and 
an insulating partition is provided, as in the case of the switch. 
The J. and P. motor-starting switch is shown in Fig. 2. It is 
made of the open and protected type (see Fig. 3), the latter being 
recommended for pressures above 300 volts. Attention is drawn to 


Fic. 2.—Moror-Srartixe Swircu. Oven Type, 


the fact that current is taken from the contacts on either side. This 
feature conduces to a more compact design than in the majority of 
cases, where only the upper sides of the contact studs are utilised. 
It will be noticed from Fig. 2 that the spindle of the starter 1s pro- 
vided with a toothed segment which engages with a pawl. The 
latter is actuated by the overload relay on the left, and it is clear 
that the handle of the starter cannot be moved from any segment to 
the next before the main current has fallen to a predetermined 
amount. The resistances are boxed in in the usual way, the side 
cover being provided with a large number of openings to facilitate 
the dissipation of heat. The front slab is tixed to the cast-iron back 
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by means of four bolts. These same bolts (left longer for the pur- Finally we have the **single-push button system, which is a 
pose) are also used for fastening the protecting cover of cast iron, | more elaborate modification of the double-button system. One 
where this is used (see Fig. 8). This construction is as simple as it | button only is provided at each floor, and by pressing any button 
is convenient. All resistances for the large type of switches are of | for an instant, the cage is brought to the corresponding floor, where 
an ironclad type. No soldered joints are used. it stops automatically and unlocks the door, which cannot be opened 
Figs. 8 and 4 represent an enclosed and open type of motor- | till the cage arrives. The passenger can now open the door and 
starter panel. Both types are provided with standard motor-starter | enter the cage, but so long as the door is open current is cut off and 
switches, which are fitted with no-volt or no-volt and overload | the machine cannot move. Having entered and closed the door, 
releases. The chief difference between the two types is, apart trom | thus restoring the supply of current, the passenger finds in the cage 
a number of marked buttons corresponding to the 
various floors. The required button is selected 
and pressed for a moment, and the cage starts 
away to the required floor, upwards or downwards 
аз the case may be, but in moving off it relocks 
the door it is leaving; on reaching the selected 
floor it again stops automatically and unlocks 
the door, thus completing the cycle; the passen- 
ger must close the door on leaving, and the lift 
is then at the disposal of the next comer. An 
ndditional button 1s fixed in the cage enabling 
the passenger to stop the machine at will in case 
the wrong button has been pressed, or for any 
other reason. Means are provided for prevent- 
ing two persons operating simultaneously, as the 
first comer bars all others till the journey is 
completed. In the case of two persons pressing 
buttons precisely at the same moment, neither 
can get control till one releases. 
lig. 1 represents the lift gear as employed 
where the regulation is effected by a hand rope, 
while Fig. 2 represents the same lift gear, but 
provided with the necessary solenoids, &c., for 
carrying out the movements electrically. It will 
be seen from the illustrations that the motor, the 
speed reduction gear, the mechanical brake, the 
resistances and solenoids (where used) are 
mounted on a common bedplate. Messrs. Sinith 
& Stevens are now also supplying lifts driven by 
single-phase motors of the repulsion-induction 
type. The speed reduction gear consists of a 
worl and worm wheel, running in oil. 
A feature of Messrs. Smith & Stevens’ design 
is that the gradual cutting out of the motor- 


Me a i Tus „рау. starting resistances is done automatically by the 
77... STOREN TASER . MOOR EE PASEN movement of the lift itself. All the lift attendant 
oF THE EwcLosEp Реком, or THE Орех Юкмех, has to do is to start the motor by putting the 


first resistance in series with the motor armature. 
the protecting cover. the arrangement of the switches and fuses. | This first resistance has to be proportional to the maximum load the 
The arrangement is very clearly shown in the case of the open type | lift is intended to carry. It is thus clear that the cage will not start 
(Fig. 4), while the switches and fuses on the protected type of motor- | should the maximum load be exceeded. When the attendent pulls 
starting panel (Fig. 3) will be recognised as those already described | the rope (or actuates the switch or button in the case of electric 
above (Fig. 1). The protected type of starter muy be made water- control) the brake shocs are lifted off the brake pulley, the motor 
tight, and is supplied in this case with screwed glands for leads. reversing switch is set in the proper position, the first resistance is 


ELECTRIC LIFTS. | 


There are a great number of designs of electric driving gear for | 
lifts on the market, differing, however, mostly in arrangement and 
ni&tters of detail only. The system of clectric wind- 
ing, described below, is that adopted by Mess 5 
A. Smith & Stevens, of Battersea, who have just issued 
an interesting pamphlet on the subject, and have 
given us some additional information with regard to 
their system. The firm uses гес different systems 
of electric control. The first one, known as the 
** electric switch system,“ is best suited for passenger 
lifts running at speeds greater than 200ft. per minute, 
when it becoines difficult to handle the hand rope with 
certainty. 'The switch is mounted in the cage, and * 
controls the lift motor by a number of wires running * * | — 


along the lift shaft. In the second electric system, S - те 

called the ‘‘double-push button” system, two push aa ЕЕ "К 

buttons are fixed at each floor, and two in the cage. ——— - 

Pressing one button of any pair will cause the cage to Pio. l.—Lirr Gran Ovexater py Haso Коре, 

ascend and the other to descend. The motion con- = | | А 


tinues as long as the button is pressed, but stops spay wats . 
immediately on release. Interlocking devices are provided to put in series with the motor armature and the main switch is closed, 
prevent two persons getting control simultaneously. This system | the operations taking place in the order named. The motor now 
is usually combined with automatic interlocking gates, opening | begins to turn. | | f 

only when the} cage is at the same level, and with switches on The device for gradually cutting out the resistances is as follows :— 
the gate to prevent any motion of the cage while any gate is left At one end of the shaft carrying the rope drum there is a toothed 
open: The possible speed is somewhat limited, but as this system ' wheel which engages with a chain. This chainis wound up Sn 
is generally used where traffic is small and where the lift attendant | taneously with the movement of the rope pulley, and actuates the 
is dispensed witb, this does not much matter, | motor starter, so that the resistances are cut out one by one until 
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none are left. 


the resistunces are all cut out quickly. 


D. 
а 


Еа, .—ELECTRICALLY-OPERATED Lirt Gran. 


Where the control from the cage is done by electrical means, the 
arrangement is as shown in Fig. 2. The mechanical part is much 
the same as in former case, but the pull of the hand rope 1s replaced 
by the pull of a number of solenoids, shown on the top and on the 
left of the cast-iron resistance frame (Fig. 2). The lid of this frame 


By this time the starter abuts against a stop and the 
toothed whecl on the shaft begins to slip. For stopping, the opera- 
tions enumerated above are performed in the reverse order by the 
pull of the rope in the opposite direction, with this difference: that 


is hinged as shown, and the resistances may be got at from the top 
by simply lifting up the two parts of the lid. The resistances used 
are of galvanised iron wire. 

In passenger and goods lifts four and two steel ropes are used 
respectively. Tho safety arrangements against breakage of the ropes 
are of the usual type. 

The following comparative table, compiled by Messrs Smith and 
Stevens, is of much interest :— 


Comparative Cost of Working Hydraulic and Electric Lifts. 


g | Cost of 
- ES — lav. round We of 
Type of lift. S Z| Source of power. |Ẹ + trip up & ^P 
— $ $ down in | Ре 
*4 | pence. |26027: 
*Electric ............ 7 Birmingham Corp. 50 | 0:1072 | 13:6 
Hyd. suspended Н.Р. | 7 Manchester Corp. ....| 5011029 8:45 
+Hyd. suspended L.P.| 7 [Town supply 50 | [0:445 | 22 
§Electric............ 9 [Private supply ...... 50 |10066 |150 
Hyd. suspended Н.Р. | 9 London Hyd. Pos er Co.] 50 | [0:237 | 422 
"Electric... oneen. 9 Glasgow Corporation. 50 | 10:065 | 16-4 
Hyd. suspended Н.Р, | 9 Glasgow Corporation. | 50 | f0°212 | 47 
Hyd. suspended H.P. 12 London Hyd. Power Co.] 50 | 0:287 | 348 
< Hyd. suspended Н.Р. 9 London Hyd. Power Co.] 50 | 0:235 | 4:25 
Hyd. suspended Н.Р, | 12 London Hyd. Power Co.] 50 | 0:344 | 29 


N.B.—Corrected by L. H. P. Co., 1904 Scale. 
* Observed. Conditions ordinary. Current at 24d. Test covered 40 


round trips with full load. t Calculated from published scale. ? Cal- 
culated at 6d. per 1,000 gallons. Pressure, 50lb. § Observed. Condi- 
tions ordinary. Current at 2:4. '; Observed. Current 24d. < Observed. 


With regard to the economy attained with lifts operated by a 
single-phase motor, we are informed by the manufacturers, that a 
lift with a travel of 35ft. and conveying five persons (weighing 
7ewt.) made 40 round trips (including 80 separate stops) per unit 


: consumed. 
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A NEW FOLDING STEP. 


Messrs. Hurst, Nelson & Co. of Motherwell are making a folding 
step for.tramcars which has recently been employed at Kilmarnock 


and other places. In tramway cars which are fitted with lifeguards | 


Scale of Feet 


STEP UP 


Platform 


W - ee ee er eee z —— 
: Platform Beaver 


RAD Lm S 


у. STEP DOWN 


. structed and fitted that it may be raised from its normally “ down" 
| position, when in use at the rear of the car, to an * up" position in 
| which, while it may still be used as a step it does not form an 


obstacle below the car platform such as to strike anyone falling in 
front of the lifeguard. | 
The step, which is shown in the illustration, extends longitudinally 


it is desirable that the lower step, by which the passengers mount 
on to or descend from the car platform, should be capable of folding 
up when out of use so as not toimpair the efficiency of the lifeguard 
at the forward end of the vehicle. Some of the folding steps on the 
market, however, form a source of danger to persons inadvertently 
stopping from the platform. The Hurst Nelson " step is so con- 


alongside the car platform as usual.’ It is carried by two hangers 
which are free to revolve in stationary brackets attached to the car 
platform bearer. The axcs of the hangers are provided with a 
uadrant and a lever respectively, which are connected by а rod, as 

5 8 so that the movement of both hangers is in unison. 
A chain is carried round the quadrant on one of the hangers, the 


THE ELECTRICIAN, JANUARY 13, 1905. 


517 


end of the chain being attached to a lever, which is raised or 
lowered by means of a handle connected to it and extending up 
through the ear platform so as to be within easy reach of the 
driver. For the purpose of raising or lowering the step. the handle 
is drawn forward against the pull of л spring to release it from a 
holding catch, and it is then pulled upwards or allowed to descend, 
аз the case may be, the hangers being rotated thereby about half a 
revolution. Stops are provided to prevent greater movement. Thus 
on raising the step it is brought from a position at a convenient 
height from the ground for ordinary use to a position parallel with 
that originally occupied but at a much higher level. In the down 
position of the step the lever operated by the handle is in contact 
with the quadrant and prevents lateral movement of the step. 


N 
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THE DIESEL ENGINE IN ELECTRICITY GENERATING 
STATIONS.* 


BY A. J. LAWSON, 


In the present Paper the intention is to deal with the matter 
purely from the practical side, and to give the results of actual 
experience of the working of such engines over a considerable period. 

To explain its operation, however, it may be here said that the 
Diesel engine as at present made is vertical and works on the four- 
stroke or Carnot cycle. On the first stroke air is taken in at the 
pressure and temperature of the surrounding atmosphere. The 
second stroke compresses this to 85 or 40 atmospheres, and toa 
temperature of over 1,000°F. On the third stroke downwards the 
combustion of the fuel is carried out nt n constant pressure for n 
period which is determined by the amount of oil to be sprayed in, 
which quantity is controlled by the governor. The second part of 
the stroke is approximately an adiabatic expansion. The fourth 
stroke expels the gases from the cylinder. The fifth stroke again is 
the same as the first, and so on. | 

In the autumn of 1902, on the author's recommendation, a Diesel 
engine for the running of the tramways in Rothesay during the 
winter (when the service is greatly reduced) was ordered. This 
engine, built by the Augsburg Actien Maschinenfabrik, was put to 
work in June, 1903. During last winter, and up to the commence- 
ment of the summer traffic, it was constantly at work on the tram- 
way service, except on such days in each week or fortnight as steam 
was got up to turn round the steam engine sets to keep them in 
ood working order. Notwithstanding the fact that oil fuel at 

thesay, owing to its having to be transported in barrels, and on 
account of high freight rates, costs £4. 8s. 3d. per ton, the item of 
fuel on a special month's trial, without steam plant being used, and 
with a mean daily output of 370 units, was not more than 0:844. 
per unit. The capacity of this engine is 70 в.н.р. to 80 B.H.P., and 
it is direct-coupled to a 50kw. 550-volt traction dynamo. A little 
later another engine of the same make was ordered for the Greenock 
and Port Glasgow tramways, to supply energy for the lighting of the 
car shed, for running the workshop motor, and moving cars about 
in the night time when the supply from the Corporation mains is 
not available. This engine has been at work almost ever since it was 
started in August, 1903, and with a nightly output of 60 units only, 
that is, with a 50 per cent. load-factor (the engine and direct-coupled 
dynamo having a capacity of 20 kilowatts), the total works costs 
amount to only 0°67d. per unit. | 

The results in these two stations being so satisfactory an engine 
of 160 в.н.р., directly-coupled to a 100kw. tramway generator, was 
installed by the Dudley and Stourbridge Tramways Co. in a sub- 
station at Lye, to supply an outlying portion of that company’s net- 
work of tramways, and an official test of this engine by Mr. W. H. 
Booth gave 0:664lb. per kilowatt-hour, including 14°5lb. per hour 
for friction losses as the mean consumption, or, 0°32 per 1. H. P. оп 
steady full load, costing at 50s. per ton, 0:167d. per unit. The sets at 
Rothesay and Lye are run in parallel with electric storage batteries; 
the Greenock engine is run directly on to the main without any 
battery. In the early part of the present year the City of Birming- 
ham Tramways Co. installed at Yardley two engines of 160 B. H. P., 
each with a direct-coupled 100kw. generator. The traction sets 
run in parallel without a battery reserve on a very fluctuating tram- 
way load, the number of cars on the line being limited and the 
demand varying from.zero to а maximum within a few minutes. 
Notwithstanding such fluctuations the engines govern perfectly, the 
consumption of crude petroleum costing on an average 50s. per ton 
delivered at the railway station, and exclusive of cartage and hand- 
ling, as shown by a works return covering a period of four months, 
has been at the very satisfactory figure of а little over one-fifth of a 
penny per Board of Trade unit delivered at the switchboard. Two 
more engines of exactly the same size are now being installed in 
the Yardley generating station for the working of another section 
of the local tramway lines, and when these are erected, three of the 


four engines will be run in parallel, the fourth being kept in reserve. 


* Abstract of a Paper read before the Glasgow Technical College 
Scientific Society. 


The working results at Yardley, taken over a period of 112 days 
immediately preceding September 10, 1904, are given in the table 
below. ‘The engines were run in this time for 2,189 hours, yielding 
an actual output. of 54,890 units, whereas. if worked at full load, 
their possible output in the same time would have been 437,800 
units. The load-factor was, therefore. a shade over 123 per cent. 
The results are as follows :-— 


Fuel oi] .......... (kta tue ЛЛК ГЕТ 0:220d. per unit. 
Lubricating oil .......................... 0:107d. 29 
Engine.room stores 0-011d T 
Water .............. Vix eei ys ОЕК . 0 030d - 
Salaries and Wages ................ E 0:406d 5 
Repairs `......... "PUPPES Vaud adu d 0111d T 
Total works costs 0 785d. - 


Had the load-factor been 25 per cent. the total works cost per 
unit could have been reduced to 0°482d. 

Even this shonld be reduced. as the water for cooling purposes 
has been down to 0:012d. or under, for two periods of 28 dava each, 
and to 0*010d. for one period of 28 days--the abnormal cost of this 
item for the first month, which puts the average up,-being-due to 
the whole quantity required having been taken from.the water com- 
pany's mains and run to waste, whereas it is now stored and used 
over again, a small quantity for inaking- up- purposes only being 
taken from the mains. Also the lubricating oil costs are very high, 
and are now receiving attention, as it is evident there is preventable 
waste in this itein. 

As in tramway work the load-factor can easily be kept up to 50 
per cent. of the running plant capacity, it is obvious that the above 
costs, good as they appear, might be brought down to not more than 
one-third of a penny per Board of Trade unit, with plant capable of 
turning out in round numbers 1,460,000 units per year on a daily 
run of 20 hours, while supplying only 730,000 units in that time. 

Comparing these costs with those of steam generating stations 
having outputs of millions of Board of Trade units in а year, the 
following are the results :— 


—  — 


Units 
poc cost cost 
output. АЙ factor per unit 
Yardley ......... —— oil 178,000 0:22 12:54 0785 
Glasgow Electric Lighting..steam 11,501,000 026 1401 1°01 
„ tramways ........ „ 106.291.082 015 051 
Edinburgh lighting * 10,604,865 0:28 14:92 0°89 
Liverpool overhead railways „, 5,981,000 0-21 = 0:74 
Liverpool tramw'ys &light'g „„ 26,015,002 0:35 2357 063 
Sheffield ................ = 4,777,146 0-18 25 
Manchester lighting and | 0:67 
tramways .............. „ 28,966,624 0:81 11°88 0°82 
Sunderland lighting „ 3,508,189 0:51 19:21 0°68 
Dublin tramways.......... 3 8,796,976 030 .. 0:92 
City of London Co. lighting | | | 
and power..... . „ 14,806,449 0.44 2126, 101 


As to the size of Diesel engines, a three- cylinder machine of 
500 B. H.P. is already approaching completion at Messrs. Carel's 
works at Ghent, each cylinder to work at 166 в.н.р.; and quite 
recently the author was assured by Mr. Imhof Sulzer that, so far as 
the firm of Sulzer Bros. is concerned, they foresee no difficulty 
in making engines to work at 500 в.н.р. and possibly 1,000 B. H. r. 
per cylinder. As a matter of fact a new development of the 
Diesel engine—a two-stroke cycle—is now being carried out by 
Messrs. Sulzer. 

The makers who have undertaken the manufacture of this engine 
are Messrs. The Augsburg Actien Maschinenfabrik; Messrs. Ganz & 
Co., of Budapest: Messrs. Sulzer Bros., of Winterthur ; Messrs. 
Carels, of Ghent ; and Mr. Emanuel Nobel, of St. Petersburg. In 
Scotland the manufacture has been taken up by Mirrless, Watson 
& Co., of whose engines, however, the author has had no experience, 
and in England arrangements have been made between the Diesel Oil 
Co. and Messrs. Willans & Robinson for the manufacture, by the 
latter, of such engines as may be required by the Diesel Company. 


The advantages of the Diesel engine аге many. In the first place, 


although the space required for the engine and dynamo on account 
of the comparatively slow speed — i. e., 160 revolutions for a 160 fl. I. 
or 240 B. H. P. set—is relatively great compared with a steam set com- 
prising engine and dynamo only, yet the whole space which would 
be occupied by boilers, feed-pumps, economisers, bunkers, &c., is 
saved, there being practically only the engine room and fuel storage 
tank space to consider. Owing to the fact that the engine can be 
started from rest and full speed attained in about one minute, there 
are no stand-by losses, such as are incurred where steam has to be 
raised from cold water, or where fires have to be kept banked. 

With regard to the use of Diesel engines for marine purposes it 
must be remembered that these engines running in one direction are 
not quite suitable for marine propulsion, and that they can, therefore, 
only be successfully employed when used in connection with dynamog 
and motors, dE: DE 


- 
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For smaller craft а petrol motor of the reversible type and capable 
of being varied in speed from dead slow to full speed, ahead or 
astern, is the most promising, and the author has been privileged, 
within the past month, to test on the Thames a boat so fitted. This 
is the nearest approach to a practical petrol motor for light craft that 
has yet been produced, but it is to be hoped that the able manu- 
facturers who have perfected the Diesel engine for electrical pur- 
poses on land will seriously take the development of a marine type 
engine in hand. | 

As to the oil used in Diesel engines, Scotch shale oil has been 
found to be the cleanest and best, but its price is too high, and after 
it come—not in order of merit, but as showing the wide range of 
supply Canadian, Pennsylvania, Texas or Trinidad oils in the 
western hemisphere, and T ransylvania, Russian, Burmah, Borneo 
or New Zealand oils in the eastern; the only precautions necessary 
being to see that these crude oils are desulphurised, and the freer 
from bitumen the better, as this tends to clog the valves and renders 
frequent cleaning necessary. With shale oil the valves do not 
require cleaning oftener than once a month, but with the heavicr 
oils they must be cleaned about once a week. Paraffin lamp oil is 
used after the heavy oils to be run through the valves for few 
minutes before shutting down, in order to cleanse them, and may, 
if other supplies fail, be used in the engine exclusively, but, of 
course, the cost is prohibitive for commercial purposes. Creosote 
oil has been tried, but the analyses give a much lower caloritic value 
than for petroleum, while the amount of tarry acid—35 per cent.— 
was so great as to prohibit its use. 

The author has to express his indebtedness to Mr, Wilkes, resident 
engineer at Rothesay ; Mr. Hawkins, manager at Greenock ; and 
Mr. George Conaty, manager of the City of Birmingham Tramway 
Co., for particulars of costs with regard to the engines in their 
respective stations; and to the Diesel Engine Co. for the use of 
electrotypes and diagrams, and for information supplied. 
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POSTAL ELECTRIC MOTOR CARS IN FRANCE. 


According to L'Eclairage Electrique, the postal authorities of 
Paris have recently adopted 15 electric motor cars for carrying 
mails. The concession for supplying the cars was given to the 
Société des Messageries des Postes, which is under the obligation 
of maintaining the cars in good working order for five years. In 
order to be able to give this guarantee, the firm itself entered into 
a similar agreement with the makers of the different parts of the 
ear. The car body is detachable from the chassis. It provides a 
space of about 50 cubic ft. for the mails, and the useful full load is 
some 1,330lb. Access to the interior is gained by a lid at the top 
and a door at the back. The latter may be locked (in addition to 
the ordinary locking device) by a suitable mechanical arrangement 
operated from the driver's seat. Forty-four 150-ampere-hour accu- 
mulator cells of the Heinz type form one complete battery set. Each 
such set weighs 1,440lb. and is enclosed in a case. The space 
for the battery is in the front of the car, underneath the driver's 
position. In order to assist the removal and introduction of the 
battery, four steel rollers are fixed to the floor of the accumulator 
compartment and the cases, which are brought to the car and taken 
away by special trolleys, are thus readily pushed into the compart- 
ment or withdrawn from it. 

In every-day service the first car leaves the General Post Office 
at 5 o'clock in the morning, and the others follow successively, each 
having a fully-charged battery. Between 12 noon and 4 o'clock in 
the afternoon the batteries of the cars are changed, this operation 
occupying only five minutes per battery. The cars then continue 
their service until 10 o'clock at night. It is stated that each charge 
alows the cars to run 28 miles. The principal data of the 
mechanical portion of the car are: Gauge, Aft. 81in.; front wheels, 
2ft. Shin. diameter; back wheels, 3ft. diameter; weight, empty, 
4,00016. A band brake is provided. The controller gives eight 
different forward speeds and three backward speeds; there are also 
four controller positions in which the motors are connected up as 
generators, thus braking the car. In two of these four positions 
the regenerated current is supplied to the car battery, while in the 
two remaining positions the current is dissipated in resistances. 
A switch for interrupting the current in cases of emergency is con- 
nected up to the circuit, and it opens when the driver depresses a 
small pedal with his left foot. A similar pedal is worked by his 
right foot. This pcdal applies the mechanical brake and also opens 
at the same time the switch just mentioned. It was specified by 
the postal authorities that the car should be capable of maintaining 
a mean speed of 1172 miles per hour, but the maximum speed which 
the car can attain on the level is some 17 miles. There are two 
motors, independent mechanically of each other, but enclosed 
within the same casing and having a common field. The power is 
first transmitted by spur-wheel gearing to a countershaft, from 
whenge it is conveyed to the driving wheels by a chain on either side. 
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Experiments were made with a car of this type by M. Lacan on 
an excellent stretch of macadamised road with the following 
results: Energy expended per ton-mile, 88 watt-hours ; tractive 
resistance per ton with plain rubber tyres, from 33lb. to 40lb.; 
ditto, with 3hin. pneumatic tyres well inflated, from 44lb. to 581Ь.; 
ditto, with the same tyres badly inflated, from 53lb. to 64lb.; ditto, 
with 43in. pnenmatie tyres well inflated, from 6510. to 71b. 


CORRESPONDENCE. 


— — 


RESISTANCES FOR ARTIFICIAL LOADS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: I was interested in Messrs. Henry Lea & Son’s letter 
to you, which appeared in your issue of last week, describing 
the use of water-cooled wire coils for artificial loads. I was 
shown this method some years ago by Messrs. Mather & 
Platt (Ltd.) and used it for testing generators in the way 
described in Messrs. Lea & Son’s letter. I had occaston to 
test a large battery, and endeavoured to employ the same 
arrangement with London water, but unfortunately found that 
it failed owing to the formation of a crust of scale on the wire. 

It would, therefore, appear that, in the case of hard water, 
the temperature of the wire is high enough to raise that of the 
water in immediate contact with it to a sufficiently high degree 
to deposit the salts. The wire gets covered with quite a thick 
coating in a very short time, thus preventing the cooling of the 
wire which melts through, inside the tube of scale. Possibly, 
if I had tried at a lower current-density the trouble would not 
have occurred. It points to the necessity of using fairly soft 
water for cooling these wire resistances, which I have found 
most useful and much more compact and convenient than the 
ordinary water tub. — Yours, &e., J. S. HiGHFIELD. 

London, W., Jan. 9. 


— 


CABLE LAYING. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sik: I gather from Mr. Perry’s letter that he is in favour of the 
“solid " system of laying mains but that his trouble has been 
with the bitumen used for the purpose. My experience leads 
me to believe that either he has met with a peculiar quality 
of bitumen or that he has not used it in the best way. Care 
has to be taken not only in melting bitumen to see that it is 
hot enough but not too hot, but also in filling the bitumen 
into the troughing. The matter is not quite such a simple one 
as it looks. If the cables are wet the bitumen must be made 
hot enough to evaporate the moisture, otherwise it certainly 
will not stick to the cable nor will it stick to the cables if they 
are very dirty, but, on the other hand, care must be taken 
that the bitumen is not made too hot and partially carbonised 
as it then becomes porous. I have seen considerable quanti- 
ties of “solid” system work displaced by street alterations but 
have not seen the peculiarity that Mr. Perry seems to have 
found usual, and in every case I have had considerable trouble 
in chipping the bitumen off the cables. 

As regards the use of coal tar and sand, Mr. Perry mentions 
that he has used these with satisfactory results on lead- 
covered cables, but I think a word of warning is necessary in 
case anyone should try it on cables without a lead covering. 
as coal tar will attack most of the waxes used for insulating 
purposes. There is no evidence in the letter as to whether the 
tar and sand have been used hot or cold; I gather that 
they have been used cold. Some years ago experiments were 
made with a mixture of sand and bitumen with the idea of 
saving expense. Only a small portion of the work was carried 
out because it was found very difficult to get the sand and 
bitumen,thoroughly mixed, and the deterioration of the pots in 
which the bitumen was melted, due to the sand settling to the 
bottom, was very great. Lately this work was disturbed by a 
street widening and an opportunity was afforded of examining 
it. It was then found to be a hard compact mass and not so 
brittle as bitumen but having more the consistency of asphalt. 
It would no doubt compare with Mr. Perry’s mixture of tarand 
sand after it had been laid for some years.— Yours, &c., 

London, Jan. 10. W. H. PATCHELL. 
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TO THE EDITOR OF THE ELECTRICIAN, 


Str: The cost of cables in provincial towns weighs heavily 
on small electrical undertakings; many engineers will be 
interested in the method Mr. James Perry employs of pro- 
tecting the cables with a layer of sand and tar, and would, no 
doubt, welcome further particulars of the quantities of sand 
and tar, &c., he uses. Such a mixture is commonly used on 
the roofs of out-oftices, rendering them waterproof for a number 
of years. The tar appears to bind the sand firmly together, 
making the mixture durable, and giving it power of resisting 
the penetrating action of moisture. I understood Mr. Perry 
to recommend this mixture as a protection for the lead covering, 
and not as a substitution for it, as Mr. Wordingham presumes. 

Mr. Ward has recommended “‘coal-tar pitch mixed with a 
certain amount of shale oil for softening purposes, would be 
quite as suitable a material for the solid system as unrefined 
bitumen, while being about one-fourth the price. . . ." (LE.E. 
Journal, Vol. XXXL, p. 876.) He further states that in Glas- 
gow after three years the lead-covered cables did not show the 
slightest sign of deterioration of the sheathing. It would be 
interesting to know if the further test of time had confirmed 
this view.—Yours, c., V. RYAN. 

Dublin, January 7, 1905. 


LEGAL INTELLIGENCE. 


Phillips v. Underground Blectric Railway Co. of London. 


At Brompton (London) County Court on Tuesday, before Judge Stonor 
and a jury, an e'ectrical titter named Phillips sued defendants under the 
Employers’ Liability Act for compensation for personal injuries said to 
have been sustained. owing to alleged negligence of defendants or their 
servants. On May 31 last plaintiff was engaged at the company's Lot's- 
road generating station, and was assisting in raising some heavy iron 
piping on to & temporarily constructed staging upon which he had been 
ordered to get by the charge hand so as to be ready to assist in placing 
the piping in position. The pipe had been raised a little higher than 
the staging when the rope suspending it suddenly broke. The fall of the 
pipe caused the staging to collapse, and the plaintiff and two other men 
fell some 30ft. on to a cement floor. 

Defendants admitted that the rope was unfit for the job, but alleged 
that plaintiff was guilty of contributory negligence in having himself 
selected and used the rope. | 

In cross-examination plaintiff maintained that it was not а fitter’s dut 
to select the rope in such work, except when there was no charge han 
оп e job. Hedenied having be2n promoted to the position of a charge 

and. 

For the defense, the charge hend referred to (3. Mathison), said it 
was the duty «f а fitter to see thit proper ropes were used in the work, 
but if the fitter had any doubt it was his duty to refer the matter to the 
charge hand. The plaintiff did not refer the matter to him. 

The jury ге: ur aed a verdict for plaintiff, damages £200, and judgment 
was given accord ngly, with costa. 


Hignett v. Fellingham. 


At Brighton County Court on Friday last Judge Scully heard this 
action, Plaintiff (Geoffrey Hignett, trading as G. Hignett & Co., elec- 
tricians) sued defendant (E. E. Fellingham, electrician) for £25 damages 
for alleged breach of agrecment as to sale to plaintiff of the electrical 
business formerly carried on by defendant at King-street, Brighton, 
whereby defendant agreed to do no electrical work in Brighton, Preston 
or Hove. Plaintiff also asked for an injunction restraining defendant 
from any further breaches of the agreement, and particularly with regard 
to trading in Brighton, Hove and Preston. Defendant counter-claimed 
for the rectification of the agreement. 

Plaintiff said defendant in 1900 was trading as Fellingham Bros., and 
asked him to buy his business, for which he asked £170. Witness 
eventually agreed to do so for £135 and to take defendant into his 
employ. An agreement was drawn up whereby defendant undertook not 
to do any electrical work in Brighton, Hove, or Preston. In the early 
part of 1904 defendant left his employ, and within а few days was 
managing a business at 10, North-street, Quadrant, which had over the 
basement the words Fellingham, Electrical Contractor, Electric Light- 
ing, estimates free." Defendant’s brother said he was the proprietor ; 
but defendant was managing it and doing electrical work. Nothing was 
said about a two years’ limit before signing the agreement. Before setting 
up in business as an electrician plaintiff admitted he was a clergyman 
and not an electrician. 

Albert Hodgson, manager to plaintiff, and Ernest Moore also gave 
evidence. The latter said that defendant superintended electric lighting 
work at a local establishment, but the cheque for the work was made 
out to A. E. Fellingham. | 

For the defence it was submitted that plaintiff had no right to an 
injunction owing to the delay (10 to 12 months) that had taken place 
before proceedings were taken ; also that defendant had not worked in 
his own name or on his own behalf since he left plaintiff's employ, but 


had only worked for his brother. The agreement was wider than was 
necessary for Mr. Hignett’s protection, and was therefore void. 

Judge SCULLY characterised the agreement as a peculiar and not an 
ordinary one, and as a curiously drawn document. He decided that both 
claim and counterclaim must be dismissed. In the event, however, cf hia 
ruling being wrong and the ease going further, he found that if plaintiff's 
construction of the agreement was correct defendant had broken it, but 
not for long, he having ceased to carry on business himself after he had 
been written to upon the subject. On the assumption that plaintiff's 
view was correct he assessed the damages for the breach of agreement at 
tbe nominal sum of £5, with costs. 


Sumner v. Sumner and Olementson (Ltd.). 

In the Chancery of Lancaster on Wednesday, before the Vice-Chan- 
cellor (Sir S. Hall, K.C.), Mr. Roby applied, on behalf of Veritys 
Limited, for an order on the receiver (Mr. West) appointed in this deben- 
ture-holders' action, to deliver over to Messrs. Veritys certain electric 
appliances which were sent to Messrs. W. E. Sumner & Co., Liverpool, 
on approval. W. E. Sumner & Co. was merged in Sumner & Clementson. 
The receiver had not got possession of all the goods given to W. E. 
Sumner & Co. on approval, but admitted having part of them. 

Mr. LAWRENCE, for the company, contended that the moment the 
goods passed out of the control of the firm into that of the company, the 
property in them was vested in the company, and they formed part of the 
security of the debenture-holders. The applicants must claim as creditors. 

His HONOUR found that no contract of sale had been ratified, and 
made an order for the delivery of the goods in the receiver’s possession to 
plaintiffs, 
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“ Etude Pratique des Courants Alternatifs Simples et Polyphases 
et de Leurs Principales Applications Industrielles.“ By Henry 
Chevallier. (Paris: Ch, Béranger.) . 

A Short Introduction to the Theory of Electrolytic Dissociation. 
By J. C. Gregory. (London: Longmans, Green & Co.) 18. 6d. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Admiralty announce that there will be on April 1 several 
vacancies for assistant masters in H.M. dockyard schools. Salary 
£150, rising by £10 per annum to £250, with pension and chance of 
selection for promotion to senior masterships. Candidates must be 
well qualified in mathematics, and applied mechanics, and those 
with laboratory experience and practical knowledge of electricity 
will be preferred. Applications to Secretary (C.), Admiralty, White- 
hall, London, S.W., by Feb. 6. See also advertisement. 

Applications are invited for the porition of second assistant elec- 
trical engineer upon the central office staff of the Bradford city 
electrical engineer and manager. Salary £250 per annum. Appli- 
cations by first post Jan. 19. See also advertisement. 

Three additional assistants are wanted in the department of elec- 
trical engineering of the City and Guilds Central Technical College. 
Commencing salaries £200, £150 and £150 per annum respectively. 
Applications to Prof. Ayrton, Exhibition road, London, S. W. See 
also advertisement. 


Hammersmith Electricity and Lighting committee require a 
technical assistant for the meter department. Applications to the 
chief engineer (Mr. G. Gilbert Bell), 57, Fulham Palace - road, 
London, W., by Jan. 18. 


A teacher of electrical engineering is required one evening per 
week at Doncaster School of Science and Art. Applications to Mr. 
F. J. Clarke, Oriental-chambers, Doncaster. 


Essex Education committee require an assistant instructor of 
physics and chemistry at the County Laboratory. Salary £150. 
Application to County Offices, Chelmsford, by 26th inst. 

Tientsin (China) Gas & Electric Light Co. (Ltd.), require a chief 
engineer for their electrical business. Overhead three-wire dis- 
tribution. Applications to Wm. Forbes & Co., 184, Fenchurch- 
street, London, E.C. 


Bombay, Baroda & Central India Railway Co., require an assis- 
tant electrical engineer for their carriage and waggon department, 
Salary Rs400 per month, Applications by 31st inst. to secretary, 
Gloucester House, Bishopsgate-street Without, London, Е.С. 


520 


THE ELECTRICIAN, JANUARY 18, 1905. 


Mr. S. Stanger has been engaged by Hammersmith (London) 
Council to take out quantities for the extension of the boiler house 


at the generating station. 


Mr. б. К. Pepper, of Messrs. Drake & Gorham, has been appointed 
head of the publicity department of the Croydon Corporation elec- 
tricity works. 

Мг. К. D. Leach, of Birmingham, has been appointed electrical 
engineer to l'arnworth District Council in suecession to Mr. J. D. 
Pember, who has secured а similar position at Dartford. 


Mr. W. К. Hederstedt has been appointed chief officer of the 
tramways at Exeter for 12 months at £400. 


Carnegie Research Scholarships.—The Council of the Iron aud 
Steel Institute will shortly proceed to award Research Scholarships 
founded by Mr. Andrew Carnegie. Candidates, who must be under 
85 years of age, must apply before Feb. 28 to the secretary of the 
Institute (Mr. Bennett H. Brough), 28, Victoria-street, Westminster, 
London, S. W See also advertisement. 


Accrington.—At a public meeting on Monday the Corporation's 
electric tramways bill was approved. 


Aldershot-Farnborough Light Railway. Power & Traction 
(Ltd.) commenced the construction of the permanent way of this 
line last week. 


Arbroath.—Just as the Council had concluded their negotiations 
with the Empire Electric Light & Power Co. for a transfer of the 
Council's provisional electric lighting order the Board of Trade have 
intimated the revocation of the order. ‘The Council have now 
decided to make an effort to induce the Board to reconsider their 
decision and have requested the local Member of Parliament (the 
Right Hon. J. Morley) to use his good offices in the matter. 


Australasia.— The “ Australian Mining Standard“ states that the 
Borough Council of Newtown (near Sydnev) have declined the offer 
recently made by G. B. Edwards and С, G. Hatte to establish 
electricity works in the district. ; 

A report prepared by Mr. L. M. Hancock, the American electrical 
expert called in to advise the N.Z. Government on the extent of and 
desirability of using the water power available in New Zealand for the 
generation of electrical energy for electric lighting, power and traction, 
presented to N.Z. Parliament states that there is no doubt about the 
available water power being equal to running the whole of the railways of 
the colony electrically, nor as to the feasibility of the proposal from an 
engineering point of view. In Mr. Hancock’s opinion it is purely a 
question of business policy. He has no doubt there are numerous places, 
such as the suburban sections of roads near Wellington, Auckland, 
Christchurch, Dunedin, and the Christchurch-Lyttelton tunnel, which 
it would be wise to equip electrically because, as traffic increases, it 
would be easy to handle it. The energy for that service is abundant. 
Both islands have great reserves of water power which only await develop- 
ment to richly repay investment. The available sources of water power 
would (Mr. Hancock considers) supply all existing needs and all extensions 
that may ever be devised. For instanse, Lake Coleridge could supply 
Christchurch and district, and the initial installation should be 10,000 н.р, 
The total power available at Lake Coleridge is over 94,000 H. . The 
horse power that will be available from the principal sources is as follows : 
Wairua and Mangakahia 11,000, Okere Falls 75,000, Huka Falls 34,840, 
Aratiatia Rapids 62,480, Orakei Korako 56,800, Rainbow Falls 17,000, 
Atiamuri 28,100, Rotoaira 5,000, Rangitikei 48,710, Manawatu 5,680, 
Waikaremoana 78,600, Wairoa 7,384, Waimakariri 20,410, Lake Coleridge 
94,677, Rakaia 56,800, Lake Heron 8,520, Rangitata 34,080, Opiha 817, 
Lake Tekapo 320,396, Lake Ohau 164,720, Ohau River 65,888, Lake 
Pukaki 38,624, Waitaki 60,321, Clutha 124,960, Manuherikia 23,258, Lake 
Hawea 119,961, Lake Wanaka not stated, Lake Wakatipu 63,160, Shot- 
over 8,520, Lake Te Anau 190,848, Lake Manapouri 204,480, Waiau 
24,935, Lake Monowai 17,040, Otira 9,088, Rolleston 13,632, Lake Kanieri 
704, Inangahua not stated, Buller 22,720, Rotorua 34,080, Wairau 28,400, 
Awatere 5,680. 

Mr. P. S. Hay, superintending engineer to the N. Z. Public Works Depart- 
ment, іп a report on the same subject, testities to the general practica- 
bility of the proposals, and calls attention to the fact that in general 
„the cost for hydraulic works, hydraulic and electric plant, &c., is much 
greater for any scheme working 3 hours or 16 hours per day than for one 
working 24 hours per day. In each case all the water available for the 
scheme being supposed to be used, the conduits required to be larger to 
deliver the same quantity of water in the shorter time each day. The 
water motors, the electric generating plant, also the transmission lines, 
must be of increased capacity. The gross revenue is approximately the 
same in each case ‘all the energy being sold), but in the shorter-time 
schemes the interest, and, perhaps, the renewal charges, will be greater. 
This question only affects lake schemes, or others where adequate storage 
is possible." 

Noyes Bros., contractors for the equipmentof the electricity supply works 
and tramwaya at Fremantle, have been asked to report on the question 
of combining a refuse destructor. 

The electric lighting bill of the Globe N. S. W.) Council, which was 
recently introduced in the Legislative Assembly, seeks permission to 
borrow money for plant and power to supply current to other local 
authoritjes. 


During the recess the Railways Standing committee have been engaged 
in preparing a report for presentation to the Government on various pro- 
posed electric tramways in the suburbs of Melbourne. 


Barrow.—Sanction to a loan of £35,000 has been received by the 
Council for electric lighting extensions. 


Battersea (London).--The Finance committee of the Council 
have adjourned to 16th inst. consideration of recommendations by 
the Lighting committee that, as Mr. J. H. Fooks Bale has with- 
drawn from his appointment as chief electrical engineer, the present 
chief assistant electrical engineer (Mr. W. A. Kemm) be appointed 
at a commencing salary of £350 per annum with residence, and 
that applications be invited fur the post of chief assistant at a 
commencing salary of £175 per annum. 


Blaydon.—The Council have referred to the Electrical connnittee: 
a communication from the County of Durham Electrical Power 
Distribution Co. asking if there is any prospect of the Council 
making an arrangement whereby manufacturers and residents in 
the district might have the benefit of an efficient and economical 
supply of energy. The company state that they have made a work- 
ing arrangement with the Priestman Power Co. of such a nature as 
will enable them to carry out the terms of the Blaydon provisional 
order. 


Bradford.—In presenting the minutes of the Electricity com- 
mittee at the Corporation meeting on Tuesday, the chairman (Ald. 
G. Н. Robinson) said 

The recommendations included the purchase of а motor car at £325 
for the use of the electricity department, the coach building for the car 
to be done by direct labour at the Thornbury tramear workshop. A 
deputation had visited London, Dublin and Newcastle at a cost of 
£65. 12s. 7d., for inspecting generating stations and sub-stations on the 
three-phase system. The deputation had reported (see The Electrician 
for Jan. 6, p. 483) in favour of the adoption of that system in Bradford, 
and that report had been approved by the committee, who recommended 
that the work should be carried out at a cost of £40,876. 

Replying to a question, Ald. Ковіхѕом said the upkeep of the motor car, 
allowing 20 per cent. for depreciation, would cost £225 & year. Last 
year the committee spent £220 on a horse and carriage. The expenses of 
the deputation came considerably below the amount allowed by the 
Corporation. 

Mr. J. Freeman moved that that portion of the minutes recommending 
the expenditure of £41,000 upon the electricity system be referred back. 
Already £513,500 had been spent on capital account in connection with 
the electricity works, and on that expenditure the committee last March 
were able to declare a profit of only £10,414. He suggested that outside 
advice be called in. 

Mr. B. Nonrii said that when he found an officer endeavouring to obtain 
credit by disparaging his predecessors it only reduced his confidence in 
that officer. He thought independent opinion ought to be obtained. 

After several members had taken part in the discussion, Ald. RontiNsoN 
said he had no objection to calling in an expert, but that report had been 
before the committee for six weeks, and they had sent a deputation to 
inspect different installations. The deputation unanimously recommended 
the adoption of the report. He would leave the question to the Council 
whether or not an expert should be called in. He contended that in their 
own engineer they had a man who was himself an expert. He believed 
Mr. Blackman was conversant with every system which was installed in 
the country. To call in another expert was a serious matter. They 
might get a man who was no better than their own engineer, yet who 
might differ from him in opinion. 

The amendment was lost, 27 voting for and 35 against. 

Mr, Carstick then moved that the minutes of the Electricity committee 
be adopted with the exception of the paragraph relating to the purchase 
of the motor car. Only 20 per cent. per annum depreciation was to be 
allowed, whereas 60 per cent. would be nearer the figure. 

À long discussion ensued on this amendment, and ultimately it was 
carried by 30 votes to 24. 

Mr. J. Freeman next drew attention to the minute, in which the 
resignation of Mr. S. T. Dalton, maios superintendent, was recorded, and 
moved that this matter be referred back. He understood that the resigna- 
tion was in consequence of the explosion which occurred recently. When 
Mr. Dalton came to Bradford there were no plans indicating where the 
mains had been laid, and he (Mr. Dalton) suggested that these should be 
made, and in due course his suggestion was adopted. Unfortunately, the 
disaster occurred, Mr. Dalton was called before the committee to make 
an explanation, and he accepted the responsibility, but omitted to state 
that i& was no part of his duty to mark the plans. Mr. Dalton was 
60 years of age and had settled in Bradford with his wife and family. 
Was not the suggestion that he should retire forthwith too severe? It 
was evident that it was not a willing resignation, as in writing it out the 
words used were, “ Iam reluctantly compelled to send in my resignation." 
Bradford electricity department had for years been singularly immune 
from breakdown, and it was not fair to visit an offence so rigorously. 

Ald. RoriNsoN said there were so many defects in the plans that the 
committee came to the unanimous decision to ask Mr. Dalton to send in 
his resignation. 

Ald. Нлүнєвзт said there was one feature he could not overlook, and 
that was that a process of Amerizanising had got hold of the whole 
department, and old servants were disposed of so that new blood might 
come in. Mr. Dalton, even if re-instated as mains superintendent, would 
probably cause friction. He thought he had been badly used, and he 
hoped, for the credit of the Corporation, that the committee would at any 
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rate not ruin а man who had gone through the hardest service in con- 
nection with electricity supply. 

Mr. Сурх urged that it was the duty of past city electrical engineers 
to see that the cables were properly laid. 

Ald. Рек, suid Mr. Dalton had admitted he was responsible for the 
accuracy of the plans of the electrical mains. Had those plans been 
accurate current could have been switched on before the end of the day 
on which the recent breakdown occurred. 

Ald. RoniNsox said when Мг, Blackman assumed control of the elec- 
tricity works he found them in an unsatisfactory condition. It would 
cost Letween £20,000 and £30,000 at least to put the plant into proper 
order, and that figure did not include the mains. There were engines at 
the electricity works which the officials ought never to have allowed to be 
put in, and foundations which the officials ought not to have had put in. 
Mr. Blackman was determined to on the works to the best interests 
of the city; but he had experienced great difficulties. Mr. Dalton had 
been responsible for keeping the plans accurate. There were cables laid 
under the superintendence of Mr. Dalton which were not shown on the 
plans at all. To find other cables try-holes had had to be resorted to. The 
Board of Trade regulations with regard to cable laying had not heen com- 
plied with. Other officials had been at fault besides Mr. Dalton, but the 
committee saw no other way than to ask him to resign. 

The amendment was defeated by 31 votes to 19. 

Mr. Paris said there was a recommendation that an advertisement be 
issued for a second engineering assistant to the electrical engineer at a 
salary of £250 per annum, and he moved that this be referred back. 
There was a tendency, he said, in the Corporation trading departments 
to multiply highly-paid officials. 

This amendment was afterwards withdrawn and the minutes were 
adopted. 

The Electricity committee have acceded to therequest of the local 
Drapers’ Association to allow an extra discount in place of free 
lamps hitherto given by the committee. 


Cauvery Power Transmission Scheme. —At Nov. 14 last power 
was being delivered to the extent of 4,000 н.р. to mines on the Kolar 
Goldfields from Cauvery Falls, a distance of 93 miles. The trans- 
mission works are governed by a department which has control of 
the distribution of power to all the mines on the Kolar Goldfields, as 
well as of five electric lighting plants in the district, varying from 
20 н.р. to 800 н.р. The Kolar Goldfields telephone system, with 
50 subscribers, is controlled by the same department, which has 
charge also of all electric mine signalling. 


Chelsea (London).—4 further report on the electric lighting of 
the baths was before the Council on Wednesday. The Baths com- 
mittee reported that they had had an interview with Mr. Percy Still, 
the chief engineer of the Chelsea Electricity Supply Co., but as the 
Council's electrical engineer (Mr. А. G. Hansard), confirmed the 
conclusions previously arrived at by the Council, they recommended 
that the Council adhere to its deeision to instal independent plant, 
and this was approved. 


Chesterfield.—The borough electrical engineer (Mr. К. L. 
Acland) has been appointed borough electrical engineer and manager 
of the tramways department at a salary of £350, rising to £400 in 
12 months. | | 


Ohingford.—The Council have decided to oppose the bill of the 
Charing Cross and Strand Electricity Supply Corpn. for authority 
to supply electricity in the district. 


Coal in 1904.— The ‘Colliery Guardian" for Jan. 6 contained 
an informative review of the coal trade in 1904, including a list 
of ruling prices for the best known classes cf Welsh and North of 
England coals. Also the freights for the year, and the wages ruling 
in the coal districts. ‘The outlook for 1905 is regarded by no means 


unpromising, there being a general impression that better times are 
ahead. 


. Qolne.—Application has been made by the Council for sanction to 
& loan of £5,000 for additional generating plunt for current for the 
tramways. 


Отоудоп. The omnibus bill of the Corporation which authorises 
the construction of various tramway extensions and confers addi- 
tional powers upon the Council in regard to electricity supply 
(including the supply and letting of motors, &e., on hire) was 
approved at the Corporation meeting last week. 


Customs Decision.— Model electric railways imported into New 
Zenland as toys bears & 20 per cent. ad val. duty. 


Dover.— Last week it was resolved to apply for a loan of £21,000 
for constructing the river tramway extension. 


Dundee.—The revenue of the tramways department for the year 
1904 was £44,086. 9s. 8d., and the passengers carried were 11,511,716, 
an increase of £667. 3s. 11d. and 326,681 passengers over 1903. 


Dunfermline.—The Council have decided to apply for a pro- 
visional electric lighting order, although negotiations are proceeding 
with the Fife Electric Power Co. for a supply of electricity in bulk. 


Elba.—The extensive steel works which have been established at 
Portoferraio by the Elba Company, which has а capital of 12,000,000 
Italian lire, are designed to supply the Italian industries and the 
Government with all rails necessary for the Italian railroads and 
with many other engineéring commodities. Minerals and coals for 


the smelting furnaces are unloaded by means of electric cranes, 
current being generated by dynamos driven by engines working 
with furnace gas. 


Electric Power in Dockyards.—The Lancashire Dynamo & 
Motor Co., Trafford Park, Manchester, have received from the 
Admiralty an order for the electrical equipment of Bull Point 
Dockyard, Devonport, The company has also at present in hand 
contracts for the equipment of Sheerness and Malta Dockyards, the 
total value of these orders being upwards of £75,000. 


Exeter.—On Tuesday it was reported to the City council that 
the following terms had been suggested as the basis of an arrange- 
ment with Heavitree Council for the supply of electricity and the 
construction of tramways in that district by Exeter Council: 

1. Exeter Corporation to at once undertake the construction of the 
tramway to the terminus at Heavitrce, and to complete same within 
6 months. 

2. Heavitree Council to apply forthwith for a provisional order to 
supply electricity in their district and to grant a lease to Exeter Corpora- 
tion for 21 years. At the expiration of the lease Heavitree Council to 
take over the plant at a valuation without payment for goodwill. 

3. Exeter Council to undertake to supply current to persons in Heavi- 
tree within an area to be agreed. 

4. Electric current to be supplied in Heavitree at a rate not exceeding 
the price from time to time charged in Exeter. 

5. The annual rent to be paid under the lease is to be an equal annual 
amount of principal and interest combined which will repay the amount 
expended by Heavitree Council in obtaining the provisional order in ?1 
years with interest at 4 per cent. (viz., £7. 23, 7d. per cent.) on amount 
expended. 

The Tramways committee recommended that these terms be 
accepted, and that Messrs. Dick, Kerr & Co.,the tramway con- 
tractors, be asked to at once proceed with the work in Heavitree on 
the same schedule of price and on the same terms and conditions as 
the tramways in the city. This recommendation was approved. 


Fish Shoal Locating.—^ device has been patented by a German 
inventor which eonsists of an clectrical apparatus whereby the 
presence of shoals of fish can be immediately ascertained. The 
apparatus comprises a microphone enclosed in a watertight caso 
connected with an electric battery of a telephone. ‘This is lowered 
into the water and so long as the telephone hangs free no sound is 
heard, but on the telephone coming into contact with a shoal of fish 
the constant tapping of the fish against the microphone causes a 
series of sounds which at once betrays their presence. The cord 
attached to the microphone is marked so that the exact depth of the 
shoal is ascertainable. 


Gillingham.—On the recommendation of the resident engineer 
(Mr. А. D. Chalmers) the Council have decided to light the Bromp- 
ton-road with Nernst lamps, two half-ampere lamps being fixed on 
each of the existing gas standards. At present there are 216 
customers, with the equivalent of 13,000 8 c.p. lamps, connected, 
and supply has just been started to the new Naval Hospital, whose 
demand is equal to 600 8 c.p. lamps. 


Glasgow.—A conference is being arranged between representatives 
of the electricity, telephone, tramways, water and gas departments 
With a view to discussing the laying of duplicate distribution mains 
in streets where tramways are running and arriving at a mutual 
understanding on the subject. | 


. Great Yarmouth.— Last week a report froin the consulting engi- 
neers (Messrs. Preece & Cardew) recommending the provision of 
additional gencrating plant at the electricity works was considered 
and approved by the Council. 

lt is proposed to put in an additional 300kw. steam dynamo at £2,750, 
boilers and piping at £1,500, and switchboard extension at £250. The 
condensing plant is to be doubled, and a new conduit laid to the Harbour 
at £3,500, or a total outlay of £8,000. Messrs. Preece and Cardew con- 
sidered, however, the progress of the undertaking justified the increased 
expenditure. They did not anticipate the extension of the tramways to 
Gorleston would require an increase during 1905 of the present plant, 
but extensions must be considered in the near future. £2,000 would be 
needed to provide small cables and house connections. Tenders in con- 
nection with this plant will be found on another page. The loan to be 
raised was thus £10,000. 

Hackney ( .ondon).— The nine 3-amp.invertcd type Nernst lamps 
experiment;lly fixed some time ago in Kenninghall-road have given 
satisfaction, and it is intended to make them a permanency. The 
annual charge is £4 per lamp per annum, including maintenance, 
cleaning and extinguishing. The cost of the 11 gas lamps displaced 
was £33. 8s. 14. 


Hampstead (London).—The Borough Council have decided to 
purchase the undertaking of the North-West London Flectric 
Supply Co. (which our readers will best remember under its original 
title of the Hampstead Electric Supply Co., Ltd.) for €12,000. The 
purchase money will, it is stated, be provided out of a reserve created 
from the previous profits of the Council's electricity undertaking. 

Islington (London).— At the meeting of the Council on Friday 
the proposal to hold an electrical exhibition was approved. Further 
particulars are given on p. 525. 

On the recommendation of the Lighting committec it was decided 

to proceed with the erection of arc lamps in Newington Green-road, 
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on Newington Green, in Mildmay Park and in Ball's Pond.road 
(from Essex-road to Mildmay Park). Provision had been made in 
a previous loan for lighting these thoroughfares and the cost of the 
work now recommended, together with the laying of conduits and 
mains in Mildmay Park, was estimated at £1,745. 

A recommendation of the Finance committee was adopted with- 
out discussion recommending 
a scheme for borrowing money for capital expenditure on ‘short-term 
mortgages." The minimum amount to be accepted on loan is £10; the 
rate of interest £3 per cent, payable half-yearly; and the period for 
which loans are accepted is either 18 months, three years or five years, 
at the option of the lender, and loans are repayable by three months' 
notice on either side, 


Kirkcaldy-Leven Treamway.—FVife County Council have 
expressed approval of the scheme of Mr. К. б. E. Wemyss, of 
Wemyss, to make and maintain this line. 


London County Council Tramway8.—We referred last week 
to a difficulty which had arisen in connection with the run of a new 
type of covered car on the Tooting section of the L.C.C. Tramways. 
Alterations in the structure of the top deck permitted satisfactory 
trial runs on Wednesday under Clapham-road station bridge, and 
the following day the new type of car was permanently placed on 
the service between Blackfriars and Tooting. 

Lowestoft.— The Council last week instructed their consulting 
engineers (Messrs. Hawtayne & Zeden) to prepare specifications, 
&c., for providing a new Babcock & Wilcox boiler for the electricity 
works with brickwork settings, pipework, &c. The Council are 
recommended to authorise the Electric Lighting committee to 
accept a tender for the work and to apply for sanction to a loan. 
Some extensions of the street lighting by 32c.p. incandescents have 
been authorised. 

Lymington.—The Council have renewed the contract for public 
clectric lighting on condition that the local electric light company 
substitute Nernst lamps at various important corners of highways 
and increase the candle power of the remaining lamps. 

Maidstone.—On the recommendation of the Finance committee 
the Council are borrowing for tramway extensions £25,000 from the 
ltoyal Insurance Co. at 4 per cent. interest, repayable by equal 
annual instalments in 40 years. 


Macclesfield.— Тһе question of the revocation of the Macclesfield 
electric lighting order, 1901, is deferred until June. 


Municipal Telephony.—Swansea Telephone committee have 
decided to engage Mr. A. R. Bennett as consulting engineer on the 
usual terms for the proposed extensions of the telephone system, the 
cost of which is estimated at £2,000. 


Portsmouth Telephone committee have reccived notification from 
the Postmaster-General that application has been made by the 
National Telephone Co. for a further extension of their telephone 
area to include Wickham, Hambledon, Swanwick and Locks 
Heath, and that he was prepared to grant the application, asking 
whether the Corporation wished their licensed area to be extended 
in similar manner. The committee recommended that application be 
made for a similar extension, and this recommendation was approved. 


Several interviews have taken place with representatives of New- 
port (Mon.) Council and the National Telephone Co. 
“ With a view to obtaining a reduction of the company’s charges to sub- 
scribers and of getting the company to grant inter-communic.tion between 
their subscribers and those of the Post Oflice at Newport." The company 
would not agree to inter-communication, but offered reduced terms to the 
Corporation, and & committee which reported on the subject recom- 
mended that these terms beaccepted. The report was, however, referred 
back. 


Northfleet.—The Council will oppose the application of the 
Gravesend Corporation for a provisional order for Northfleet. 


Norwich.—The Corporation electricity department is advertising 
its readiness to undertake free wiring work. Тһе charge for 
current for private lighting has been reduced from 5d. to 44d. per unit. 

Peru.—The Cia del Ferro-Carril Electrica de Lima y Callao, at 
Lima, have been supplied with electric power since July 27 last by 
La Empresa Electrica of Santa Rosa for a system of electric tram- 
ways constructed and equipped by Messrs. W. G. Grace & Co., of 
New York, Lima and Valparaiso, on a 4ft. 8łin. gauge, and com- 
prising 8 miles of double and 4 miles of single track. Eighteen 
motor cars are running on this service. The line forms the principal 
link for passenger traffic between Lima and Callao, and runs from 
the centre of Lima to the centre of Callao. A portion of the track 
is along the coast, and handles a large summer traftic of bathing 
visitors. This is the second electric railway in operation in Peru. 
The capital has been found locally, and the line runs in competition 
with two steam railways, the traffic upon which is very seriously 
affected by the electric line. Current is supplied from a water- 
power station at Chosiea, 30 miles up the river Rimac, the sub- 
station being at Lima. 

The Empresa Company, which has been supplying current for the 

ast four years on the three-phase system, has now a day load of 

,000 H. p., including two railways which have been started during 


1904. The company’s supply is now wholly generated by water 
power. The Lima tramways are shortly to be converted, and it is 
probable that the Santa Rosa Company will supply current to this 
also. The company will shortly employ the whole of the available 
water power of the Rimac, which equals about 6,000 н.р. The 
great development of the electrical industry in this country is due to 
Dr. M. J. Predo y Ugarteche, who is manager of the company, and 
Mr. А, L. Kenyon, general engineer to the company. 

American manufacturers have got a firm hold of the business so 
far in this country, but the conversion of the Lima tramways to 
electricity may possibly offer an opportunity for British enterprise. 
In Peru enquiries are made for electrically-driven power hammers and 
also for water-driven electrical plant for sugar and cotton factories. 


Presentation.— Mr. W. Rathbone, the retiring general manager 
of the Middleton Electric Traction Co., has been presented by the 
employés with a tantalus and gold ring. Mr. Rathbone's successor 
is Mr. W. F. Endean, of Devonport. 


Reading.— The Board of Trade have sanctioned a loan of £2,500, 
repayable in 80 years, for the acquisition of additional premises for 
the electric tramways department. 


Retford.—The Board of Trade have again asked the Council 
what steps have been taken to comply with the terms of their pro- 
visional electric lighting order, 1899. 


St. Pancras (London).—On Wednesday the Council decided to 
lay a feeder main, at an estimated cost of £2,850, from the King's- 
road works to Hawley-road, for equalising the pressure of supply 
in one district. It was also decided to take up the balance (£7,515) 
of the electricity loan of £28,580. 

The chief electrical engineer (Mr. Sydney W. Baynes) presented 
a report upon the charge for electric current for power. 

From a curve accompanying the report it wou'd be seen (he said) that 
for 16 out of the 24 hours the current passing from the station only 
averaged some 600 units per hour, whilst the maximum call upon the 
station reached 8,200 units per hour, and they were compelled to provide 
and maintain generating machinery and cables capable of supplying the 
higher rate. The present rates for electricity were based on that condi- 
tion of affairs and naturally covered all charges for interes! and sinking 
fund. Were it possible to increase the day load between 12:30 a.m. and 
4:30 p.m. they could do so so without any additional capital outlay on 
exira generating plant and mains or any charge to revenue in manipu- 
lating the existing plant, except for coal 0:614., oil, waste, &., 0-074., 
and dU and maintenance (say) 0 15d., or in all 0 83d. per unit sold. 
He had taken repairs and maintenance at an estimate of one-half the 
actual figure because the actual wear and tear was only due to the 
running of the machinery. There was no depreciation brought about 
on their mains, whether they were doing full duty throughout the 24 
hours or not, and consequently no charges for extra repairs on the 
mains would occur. The wages at the station were in no way increased 
by the day load, and consequently did not enter into those costs. 
He proposed, therefore, (1) that they should establish a system of day- 
load supply for lighting at the same rate as motive power, provided that 
supply be not taken between 4:30 p.m. and 8:30 p.m., any current drawn 
from their mains during the hours of peak load to be charged at 6d. per 
unit; (2) that day load should only be available to customers who would 
guarantee to burn during the business hours of the day not less than 10 
lamps in their cellars or at the back of their shops as the case might be ; 
(3) charges for extra meters and switching-over gear to be borne by every 
consumer availing himself of those specially low rates; (4) all customers 
receiving current under those special rates wo.ld be liable to be cut off at 
any time that circumstances -might necessitate, in a similar way to which 
they reserved the right in giving the special low motor rates now in force. 
There werea few consumers who closed their premises as early as seven 
o'clock in the evening throughout the year. Hehad carefully investigated 
the number of hours such a consumer would draw from their supply 
between 4.30 p.m. and 7 p.m. in order to ascertain (assuming those low 
rates were in operation) whether they would prove profitable to the under- 
taking at the proposed new rates. He found their load between 4:30 p.m. 
and 7 p.m. would average 1] hours per day throughout the year and that. 
would be at the higher rate of charge proposed, 6d. perunit. The total 
cost at 14 hours per day, including all capital charges, &c., was slightly 
over 6d. per unit, so that although they would not make any profit from 
the peak load su »ply to such а consumer, the day load drawn at the lower 
rate of ld. per unit would yield a profit of 0°17d. per unit, the cost of 
generating the day-load supply being 0:83d. per unit. Should the propo- 
sition for day-load charges be approved it would be possible for such large 
firms as Shoo!bred's, Maple's, Oetzmann's and others to provide secon- 
dary batteries which could be charged during the hours of day load from 
their supply at the low rate, and these batteries could be utilised 
to maintain their lighting during the peak od. Such customers would 
be profitabl to their undertaking even at ld. per unit, because they 
would be in the position of being able to supply them with current 
without involving any capital charges whatever. He felt confident, 
with such a low rate available, that there were a number of ratepayers 
possessing their own generating plant who would find it a distinct advan- 
tage to draw current from them during the daytime rather than generate 
their own, and, taking it on the whole, he was sure they would not only 
popularise the use of electricity but that it would be a distinct. advantage 
financially to the undertaking. There was a further possibility of long 
load in the development of electric signs, and since they could never con- 
template a large load due to those signs, he did not consider there would 
be any risk incurred if they allowed these electrie signs to go on at the 
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1d. rate between 7:30 p.m. and 4:30 p.m. Should it be found desirable 
to burn those electric signs during the prohibited hours, of course 
customers would be at liberty to do so through a separate meter at 6d. 
per unit. 

Without discussion or dissent the recommendations of the com- 
mittee for carrying out Mr. Baynes' suggestions were approved. 


Shanklin.-—'lhe public lighting contract with the Isle of Wight 
Electric Light Co. has been renewed until Dec. 31, 1907. 


Sheffleld.— Several increases of salary to officials of the electric 
lighting and tramways departments have bcen granted. 


Shrewsbury.—Last week the Council approved the plans and 
estimates of the borough electrical engineer (Mr. C. M. Johnston) 
for extensions to the electricity works to meet the next winter's 
demand. It is proposed to put down an additional steam dynamo, 
a Lancashire boiler, piping, &c., at a total cost of £5,295. 


South Afcica.—The “ British and South African Export Gazette“ 
states that the electric lighting contract for the new Capetown muni- 
cipal buildings has been secured by Messrs. Cunningham and Gearing. 

At Lennoxton Collieries, Newcastle, Natal, electric coal-cutting plant 
has recently been installed. 

Dundee Coal Co. have put in electric coal cutters and also electric loco. 
motives for underground haulage. 

The adoption of electric haulage at Daggafontein gold mine is con- 
templated. 

The Intercolonial Council have referred back to the Railway committee 
the proposal to convert the Springs-Randfontein railway to electric trac- 
tion. The scheme, which was estimated to cost £430,000, will probably 
be brought forward again. 

Suburban extensions of Durban tramways are being carried out and the 
track of one section is being doubled. A sub-station is being constructed 
at Greyville and tenders for new plant have been let. 

Only a portion of Pietermaritzburg tramways has been opened, but it 
is stated that the whole system will be at work in a month or two. Twelve 
cars are at present running and it is anticipated that instructions to order 
a further four cars will shortly be given to the London agents, Messrs, 
Ford Bros. 

Klerksdorp electricity supply proposals have been referred back. 

Gwelo, situated amongst the Rhodesian goldflelds, is said to require 
electricity supply and it is thought probable a company might negotiate 
with success. 

Recent tramway proposals by a syndicate have been rejected by Bloem- 
fontein Council who have begun to consider the necessity for re-organisa- 
tion and conversion to electric traction of the lines in the city. 

Heidelberg (Transvaal) Council are seeking the ratepayers’ mandate to 
borrow money for various public improvements, including the establish- 
ment of electricity works. 

Kingwilliamstown (Cape Colony) Council have decided to acquire the 
undertaking of the King Electric Lighting Co. 

The De Beers Gold Mining Co.'s electric tramway from Kimberley to 
Alexandersfontein is now completed, and only awaits the arrival of rolling 
stock. 

Although the Greytown (Natal) electricity works have only recently been 
opened, the capacity of the plant will shortly have to be greatly increased. 

Messrs. Hampson & Cato, Durban, are about to apply for legislative 
nanction to the construction of a tramway from the railway at Hillarys 
(Natal) to the Bellair estate, six miles distant, and for the supply of light 
and power on the proposed route. 

Sanction has been received for an expenditure of £15,000 upon an 
extension of Cape Town Corporation's Dock-road electricity works. 


Surbiton.—On Monday the Council approved the application for 
& provisional order to extend the area of supply so as to include 
those portions of the district not embraced in the 1591 order. It was 
reported that a balance sheet would probably be received in a 
few days from Callender's Cable & Construction Co. (who are work. 
ing and maintaining the electricity undertaking) showing the results 
of the past year's working. 


Swansea.— At a town's meeting on Tuesday the tramway portion 
of the Corporation bill, which authorises the Corporation to purchase 
the undertaking of Swansea Tramways & Improvements Co., was 
rejected, 


Swindon.—Application has been made for sanction to a loan of 
£2,000 for the purchase of motors and arc lamps to be let on hire. 


. Bwitzerland.—4A concession for the construction and working of 
a narrow-electric railway from Menziken to Emmenbrücke has been 
granted to MM. Stocker and Esterman, the former secretary of the 
municipality of Neudorf and the latter mayor of Hildisrieden. The 
cost of the work is estimated at 1.950,000fr., of which rolling stock 
stands for 320,000fr. 


Tasmania.—At Devonport a supply of electricity has been given 
since 1908 by the municipality. There are 150 consumers on the 
mains with a total connection of about 3,600 8 c.p. lamps. Merry- 
weather electrical feed pumps are installed, lamp renewals are free, 
and motors are obtainable on hire purchase and rental systems. 

Telegraphic Addresses.— The Postmaster-General has authorised 
the use of abbreviated registered telegraphic addresses of firms or 
individuals sending wireless telegrams to or from ships at sea, sub- 
ject to the regulations governing the use of such addresses in inland 
telegrams, 


Telephone Wires Over the Thames.—It was reported at the 
meeting of the Thames Conservancy Board on Monday that the 
National Telephone Co. has now accepted the legal position of the 
Conservators with regard to wires over the river up to the City 
Stone, Staines. The Conservators agreed that, as the company had 
executed the agreement, the wires should be allowed to remain 
during pleasure on the conditions of the Doard dated May 30 last. 


Toronto.—It is announced that preparations are being made to 
deliver to Toronto electric power generated at Niagara Falls, and 
that the power transmission scheme will be completed within three 
months. 


Tottington (Lancs.)—Bury Corporation will oppose the appli- 
cation of the Lancashire Electric Power Co. for a provisional order 
for this district. 


Urmston.—A committee has been appointed to open negotiations 
with Manchester Corporation for the construetion of tramways in 
Urmston. A conference will take place on Monday between the 
parties. 


Valencia (Venezuela).—This city has had a service of elec. 
tricity supply since February, 1887, and there are now 200 con. 
sumers on the mains, taking current to the equivalent of 1,800 
8 c.p. lamps. The system is now owned by Stelling & Co., suc- 
cessors to the Thomson- Houston International Co. 

Vienna.—The Municipality will shortly invite tenders for, 
amongst other works, extensions of the tramway system in the city, 
upon which nearly £260,000 is to be expended, and an extension of 
the electric lighting at a cost of about £250,000. 

Village Lighting.— Whitwell Parish Council have been informed 
by the Local Government Board that the Council have no power 
to put down electric lighting plant, and a public meeting has been 
ee to form a company to establish electricity works in the 

istrict. 


West Ham.— The Corporation have decided to build, by direct 
labour, two additional underground transformer chambers at an 
estimated cost of £238. 16s. each. 


West Hartlepool.— In order to provide for the increasing 
demands for electrical energy the Council have adopted a report of 
the borough electrical engineer (Mr H. F. Friederichs) recom- 
mending the purchase of an additional 250kw. steam dynamo. Appli- 
cation has been made for sanction to borrow £2,200. 

Westhoughton (Lanca.)— The Council have sealed the agree- 
ment with the Lancashire Electric Power Co. for the supply and 
distribution of electricity in the district. The charge for current is 
to be 4d. per unit for lighting and 23d. for motors of small power. 
The Council are to have no responsibility in regard to the working 
of the undertaking, but have to provide a certain sum towards 
capital cost, which is to be repaid. 

Whitby.— The Electric Lighting sub-committee recommend the 
Conncil to appoint an assistant electrical engineerat £104 per annum. 


Willesden.— The District Council have presented a memorial 
alleging non compliance witii the standing orders by the promoters 
of the Metropolitan Railway Bill. Clause 35 provides that “ the 
Company may enter into and carry into effect agreements with any 
railway or other company for the supply of electricity for traction, 
lighting or other purposes,” and the Council contend that the 
clause proposes to repeal, without proper notice, the portion of 
clause 31 of the Metropolitan Railway Act, 1902, which provides 
that the company shall not use or supply for use in Willesden, 
electricity or electrical power except for its own undertaking. 

Wrexham.— Extensions of the public electric lighting have been 
authorised by the Council. 


Concert.—The staff of the telephone department of the General 
Electric Co., at Peel Works, Salford, indulged in a smoking concert 
at Manchester on Saturday, the occasion being the approaching 
marriage of the popular general manager, Mr. A. Brooker. Mr. A. 
Eckstein, managing director of the company, was present, as were 
also Messrs. Bayley and Wilson of the National Telephone Co., and 
Mr. W. Slingo of the G.P.O. Engineering Department, Liverpool. 
Not the least interesting item on the programme was the presenta- 
tion to Mr. Brooker of a silver fruit.and flower epergne, the presen- 
tation being made by Mr. G. C. Vyle, after Mr. Brooker's health 
had been proposed by Mr. A. Trafford. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Handsworth Urban District Council invite tenders for power and 
lighting circuits and fittings in generating station, pipework, feed 
pumps, economiser, &c., and electricity meters. Specifications, &c., 
from the clerk (Mr. H. Ward), Council Offices, Handsworth. 
Specifications can also be seen at, but not obtained from, the offices 
of the consulting engineers (Messrs. Kennedy & Jenkin), 17, 
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Victoria-street, Westminster, London, S. W. "Tenders to the Council 
House, Handsworth, before noon Feb. 2. See also an advertisement. 


(reat Yarmouth Corporation invite tenders for supply and 
delivery of tramears, complete with motors, controllers, trolleys, 
&e., steel poles, trolley wires, insulators, feeder and section pillars, 
Ke. Specifications from the consulting engineers (Messrs Preeze & 
Cardew), 8, Queen Anne's-gate, Westminster, S. W. Tenders to the 
Town Hall,Great Yarmouth, by noon Feb. 2. See also advertisement 


The Town Council of Porto (Portugal) notify a competition, 
which will close on March 15, at 3 p.m., for a concession for the 
exclusive right of working tramways in the town, on the terms of 
„Conditions“ approved bytheCouncil. Conditions of the competition 
can be obtained at the Portuguese Consulate, 6, South-street, Fins- 
bury, London, E.C. Some further particulars are given in an 
advertisement. 


Grimaby Corporation invite tenders for motors (from } н.р. to 
10 н.р.) with starters (two years’ contract); water-purifying plant 
for separating oil from condensed water ; and 19 months' supply of 
oil, stores, arc lamp carbons and globes, ineandescent and Nernst 
lamps, tools, rubber goods and cables, kc. Tenders to Mr. W. A. 
Vignoles, Electricity Works, Grimsby, for motors and purifier by 
Jan. 23, and for stores by Feb. 1. 

The Directors of the South London Elect rie Supply Corpn. (Ltd.) 
invite tenders for supply and erection at their works, Bengeworth- 
road, Loughborough Junction, London, S. E., of one 750kw. steam 
alternator and pipe connections and sundry iron work. Tenders to 
the secretary (Mr. Н. Н. Boyer), by noon Jan. 16. 


London County Council require tenders by 24th inst. for road. 
work and plate-laying for their conduit system of Northern tram- 
ways in Rosebery-avenue, and a portion of the anthorised tramway 
in St. John Street- road. 


The Guardians of Whitechapel (London) Union invite tenders for 
the clectric lighting of section 2 of the infirmary. Tenders to the 
Guardians’ Offices, 74, Vallance-road, N. E., by noon Jan. 16. 


Ilford Council invite tenders for extensions to switchboard gallery 
and steel gangway from engine room to boiler house. Tenders by 
noon 24th inst. 


South Shields Corporation invite tenders for permanent way 
construetion, supply and laying of conduits and cables, overhead 
equipment, &e., of their projected tramways. Tenders by Feb. 20. 

Swindon Corporation want tenders by 10 a.m. of 24th inst. for 
Lancashire boiler, with superheater, piping, &c. 


The Municipal Council of Johannesburg is prepared to receive 
tenders for 100 electric tramcars, two electric water cars, one 5-ton 
travelling erane, one electric car traverser and various workshop 
tools, including erection at Johannesburg, to specification No. 10 of 
the eonsulting engineers (Messrs. Mordey & Dawbarn, 82, Victoria- 
street, London, S. W.), to whom tenders by March 6. 

Johannesburg Municipal Council also invite tenders for Vignoles 
rails, fishplates, angle steel guard-rails, bolts, nuts, coach-screws, and 
dog-spikes. Tenders to Messrs. Mordey & Dawbarn, 82, Victoria- 
st., Westminster, S.W , by noon Jan. 26, 


The Prussian State Railway Authorities, Erfurt, invite tenders 
(until 25th inst.) for 430,000 arc lamp carbons and 3,000 incandescent 
lamps. The same authorities at Altona, require tenders (until 
Jan. 21) for 330,000 але lamp carbons and 4,800 incandescent lamps. 
Particulars from and tenders to Die Konighehe Eisenbahn Direc- 
tion, Erfurt, or Altona. 


TENDEBS RECBIVED AND ACOBPTED. 


The tender of the British Insulated and Helsby Cables (Ltd.) has 
been accepted by Swansea Telephone Committee for telephone cables 
and extensions to switchboard. This is how the ** S. Wales Daily 
News ” puts it :— 

„The tenders of the British Insular and Elbe Company, for the 
supply of telephone cables and an addition to the switchboard, was 
accepted." 

Leyton Council have accepted the tender of Oliver & Co. for four 
arc lamps at £44, and that of the Western Electric Co. for 6 miles 
of street lighting cable at £546. For the latter Johnson & Phillips 
tendered at £540 and W. F. Dennis & Co. at £543. 9s. 


Lincoln Council have accepted the tender of the Chloride Elec- 
trieal Storage Co. for maintenance of storage battery at the electricity 
works for five years, and that of Mr. G. A. Howard for wiring the 
waterworks offices. 


Canterbury Council have accepted the following tenders: — 
Dick, Kerr & Co., 300kw. steam dynamo. 
Davey, Paxman & Co., boiler and superheat.r. 
J. G. Statter & Co., switchboard. 
E. Green & Sons, extensions to economiser. 
E. J. Philpott, electric wiring for six months. 
West Ham Corporation has accepted the following tenders :— 
Windsor & Co., resetting two boilers, £278. 10s.; British Thomson- 
Houston Co., equipping of two panels on traction board, £180; Ferranti 
Limited, supply and repair of coils, 300kw. coils, £25 per pair, re-winding 


and re-building £5. 5s. per pair, 600kw. coils £29 por pair, re- winding 
and re-building £6. 10s. per pair; Babcock & Wilcox, reinstating chain 
grate stokers in three boilers, £180 per boiler. 

Great Yarmouth Corporation have accepted the tender of Askham 
Bros. & Wilson, Sheffield, for supply of points and crossings, and 
that of the Albion Clay Co. for conduits at 5s. 6d. per yard for the 
Gorleston and Southtown electric tramways. 

Whitby District Council have accepted the tender of C. A. Parsons 
& Co. for a 200kw. steam turbine at £1,550, and that of Johnson & 
Phillips for an additional panel to the switchboard at £92. 10s. 


Rhymney Council have accepted the offer of the Tredegar Iron & 
Coal Co. to supply electric current for lighting the village of 
Abertysswg at £3. 6s. per lamp per annum. 


J. G. White & Со. have secured the contract for the extension of 
the electric tramway from St. Peter's-street to the Market Place, 
Derby, at £3,000. 

Durban tramways department have placed orders with the Lanca- 
shire Dynamo & Motor Co. for a booster and with the Tudor Storage 
Battery Synd. for a battery of 250 cells of TTO ampere-hours capacity 

Salford Corporation have accepted the tender of the British 
Westinghouse Co. for a booster at 4478. 

Bedford Council have accepted tho tender of the British Thonison- 
Houston Co. for 300 а.-с. meters. 

Hackney (London) Council have placed an order with the Tudor 
Accumulator Co. for repairs to their storage battery at £120. 


BUSINESS NOTICES. 


Messrs. Thomas L. Scott & Co. have commenced business as con- 
tracting engineers at 3, London Wall.buildings, London, E.C. Mr. 
T. Scott was until recently engineerin: director to Messrs. Macartney, 
Meklroy & Co. (Ltd.). 

Messrs. G. V. Llewelyn and E. M. Ashley (trading as the South- 
port Electric Lighting Co.), 189. Lord-street, Southport. have 
dissolved partnership. Debts by Mr. Ashley, who continues. 

Messrs. Penman & Co., Caledonian Iron Works, Glasgow, have 
appointed Messrs. Andrew Brown & Co., 110, Cannon-strect, 
London, E. C., their agents for London and district. 


The Lancashire Electric Power Co. announce that they have 
decided to open a hire-purchase branch in the Lancashire district, 
and have appointed Mr. lhilip C. Pope, lately with the British 
Westinghouse Co., in the capacity of engineer to the hire-purchase 
and development department. From the way the company's 
customers have received the opening of this department there are 
good prospects of a considerable amount of hire-purchase business. 


The Stirling Boiler Co. (Ltd.) and the Stirling Co. of U.S.A. have 
come to an arrangement whereby litigation which had been pending 
for nearly a year has been satisfactorily disposed of. We under- 
stand that the Stirling Boiler Co. (Ltd.) have acquired all the British 
and European patents of the American company, and in future all 
boilers sold in these markets will be of British manufacture. Tha 
Stirling Boiler Co. are well equipped for dealing with a large volume 
of trade, having large works at Motherwell, Lanark. Both the 
American four-drum type and the British five-drum Stirling boiler 
will be sold in this country. The Stirling boiler is already well 
known here, and has been fully described and illustrated in our 
columns. It is always satisfactory to record the settlement of 
disputes likely to hinder industrial development. 


LIQUIDATIONS, &c. 


A receiving order has been made against Н. E. Parris (trading as 
the St. George Electrical Mfg. Co.), 134, Uppec Thames. street, 
London, E. C, and 20, High-street, Sydenham, Kent. 


The examination of John Hill, electrical engincer, 87, Minard- 
road, Glasgow, took place last week. Bankrupt commenced busi- 
ness as a partner in Sykes & Richardson. The partnership was 
dissolved, and when he left the firm was £550 in debt to him, for 
which sum bills were given. He attributed his insolvency to lack of 
capital. Liabilities £1,981. 17s. 6d , assets £165. 

An application for the discharge of Dr. F. H. Bowman, electrical 
engineer, 39, Victoria street, London, S. W., will be heard on 25th 
inst. at Dankruptcy-buildings, London, W.C. i 

The New Zealand Electric Light & Traction Co. (Ltd.) is being 
wound up voluntarily. Mr. К. W. Blackburn, 35, New Broad- 
street, London, E.C.. is liquidator. 


The British Autovolt Co. (Ltd.) is to be wound up voluntarily’ 
Mr. St. John Winne, 7, Laurence Pountney-hill, London, E.C., is 
liquidator. 

British Columbia Telephones (Ltd.) is to be wound up voluntarily. 
Mr. М. Brewer, 49, Queen Victoria-street, London, Е.С. is liquidator. 

Plant for Sale.—A number of electric motors are advertised for 
sale in another column; also four electric drum hoists, complete 
with controllers. Applications to Messrs. Mayoh & Haley, America 


Wharf, Townniead-road, Fulham, London, S. W. 
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Old P.O. Stores Sale.—Tenders are invited for the purchase of 
about 45 tons of gutta-percha, 75 tons of copper, a quantity of 
other metals, gutta-percha-covered copper wire, tools, lamp tops, &c. 
Forms of tender from Controller of Stores department, G.P.O., 17-19, 
Bedford-street, London, W.C. Tenders by 10 a.m. Jan. 18. 


Premises for Sale. A freehold factory is to be sold, complying 
with L.C.C. requirements, and provided with up to-date improve- 
ments, fireproof construction, electric lift, &c., space about 15,700ft. 
The floor area (five storeys) is about 68,000ft. super. Particulars 
from Messrs. Leage, auctioneers and surveyors, 10, City-road, Fins- 
bury, London, E.C. See also advertisement. 


Electrical Exhibition.—An electrical exhibition will be held at 
Islington (London) Baths, Hornsey-roud, N., from Feb. 27 to 
March 11 inclusive. It is proposed to include electric lighting and 
power machinery, heating and cooking apparatus, fittings, launches, 
fountains, illuminations, novelties of all kinds, ќе. The space 
available for exhibitors is about 4,000 sq. ft. A rental will be 
charged for space, but current will be supplied free.  Particulars 
from the electrical engineer (Mr. Albert Gay), 50, Eden-grove, 
Holloway, N. See also advertisement. 


Condensing Plant Contracts.— The Mirrlees- Watson Co., Scot- 
land-street, Glasgow, have recently received orders for condensing 
plant from the following :— 

British Thomson. Houston Co., two sets for dealing with 29, 250lb. of 
steam per hour and one set for 27, 000lb. (for London); Mr. A. Parry, one 
set for 7,5001b. of steam per hour (for Calcutta); Trafford Power & Light 
Supply (through Messrs. Lacey, Sillar & Leigh,, one set for 24, 000lb.; 
J. & P. Coats, one set for 25,5001b. (for Barcelona); Crewe Corporation, 
one set for 20,0001Ь. ; and Gwynnes (Ltd.), one set for 6,000Ib. 


' Modern Telegraphy. With this titlo an exhaustive pamphlet 
relating to the London Telegraph Training College at Saltoun-road, 
Brixton, is issued. The pamphlet contains much information and 
many particulars of interest to those who contemplate entering 
their sons (and daughters) for the telegraph service. The London 
Telegraph Training College can point to a large number of appoint- 
ments obtained by pupils. 


Faraday House.—The January issue of the Faraday House 
Journal" contains articles on ‘Artificial Lighting of Picture 
Galleries" and the ** Best System of Alternating-Current Traction 
for Long Distance Lines," as well as descriptions of engineering 
works associated with F. raday House. The college is moving to 
its new quarters in Southampton-row, Holborn, at Easter. 


Siemens Publications.— Messrs. Siemens Brothers & Co., York- 
street, Westminster, London, S. W., have filed into one binder the 
complete series of leaflets, specifications, &c., now current dealing 
with their manufactures, so far as these relate to plant. These 
documents will be found to give contractors and others an excellent 
idea ofthe large range of machines which the company are in a 
position to supply. Diagrams of connections relating to compound 
and shunt generators and motors are included, as well as instruc- 
tions for the erection of many of the machines. 


“ Lockwood's Price Book." — The new edition of “ Lockwood's 
Price Book," which has been published annually for very many 
years by Messrs. Crosby Lockwood & Son, London, is now ready 
and is a bulky volume of about 500 pages, supplemented by 230 
pages, setting out certain Acts of Parliament, bills, &c., which relate 
to building matters in every branch. The book is too well-known 
to require exhaustive reference here. The published price is 4s. 


Catalogues, &c.— New small three-phase motors are described in 
list No. 28 issued by the Lahmocyer Electrical Co., 109-111, New 
Oxford-street, London. М.С. The company have taken these 
motors in hand in very large quantities. 


A useful catalogue of portable electric safety and portable accumu- 
lators for all purposes has been prepared and issued by the Bristol 


Klectrie Safety Lamp Works, 40, Gieat Sinith-street, Westminster, 
London, S.W. The list includes а handy form of electric torch 
lamp for the inspection of motor-car machinery, &е., which can be 
used in conjunction with an ignition cell. As is shown in the 
illustration (Fig. 1) the bulb is well protected and the lamp will 

ass through an aperture of less than 12in. diameter. Electric cycle 
amps, inspector lanips, head and collar lamps for horses, and the 
Andrew suspension fitting for reading lamps, &c., are shown. Fig. 2 
illustrates the reading lamp and Andrew fitting. The latter con- 
sists of an adjustable clamp to which a socket for the lantern hook 
is fixed by means of a universal ball joint. This can be fitted to 
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the top rail of a bedstead or in any position where a rail or rod is 
available. 


A new price list for 1905 has been prepared by the Simplex Steel 
Conduit Co., Westinghouse Building, Norfolk-street, London, W.C., 
and contains a list of reduced prices of all Simplex conduits and 
fittings. As is customary with the Simplex publications, no expense 
has been spared in making the list acceptable to contractors and all 
engaged in installation work. In the illustrations and text every- 
thing is as clear as print can make it, which enables the busy man 
to find with the smallest expenditure of time the particulars he 
requires froin such a list. 


A price list and particulars of the Diesel oil engine has been 
issued by the Diesel Oil Engine Co., 179, Queen Victoria-street, 
London, Е.С. The company claim that, since the engine was first 
placed on the market in 1898, 900 engines had been put into work 
DU 
ов 


The above diagram represents the consumption of a single cvlinder and multiples 
thereof. For instance, а 40. RH '. single cylinder engine consumes 40405. per 
B.H.P. hour at full load, and а double cylinder engine of 80 B.H.P. and a three 
cylinder engine of 120 B.H.P., made up of cylinders of 30 D.H.P., will also con- 
sume "46lbs. per B.H.P. hour. 


up to 1904, and that during that year 1,200 engines, with a total 
output of 75,000 в.н.р. have been added. Among the illustrations 
in the list is the accompauying diagram showing the fuel consump- 
tion in pounds per brake-horse-power. 


The Electrical Co., 121.125, Charing Cross-road, London, W.C., 
have ready a new sheet list (No. 84/1) of carbons for flame arc lamps. 


The St. Helens Cable Co. are making the most of the picture 
postcard phase of advertising, &nd are issuing some excellent 
interior views of their Warrington works, &c. 


Messrs. Hunt & Hess, of Hackney, London, N.E., have ready 
new sheets 4, 5 and 6 showing standard Litholite bushes and 
handles, and also a revised price list No. 1. A large assortment of 
these goods is shown in outline to scale. 


Messrs. R. W. Blackwell & Co., 59, City-road, London, E.C., 
have a new list ready of I. T. E. limit switches for the protection 
of travelling cranes and motor-driven machinery. 


The fourth edition of “ Street Lighting," issued by the Improved 
Electric Glow Lamp Co., 7, Great Newport-street, London, W.C., 
is to hand, and is a well illustrated pamphlet relating to the various 
manufactures of the company in connection with the I.E. system 
of street lighting. 


Messrs. Nalder Bros. & Thompson issue a hanging calendar sheot 
containing particulars of their gold medal motor gauge with patent 
shield. 


Imports. —The following are official values of imports of electrical 
machinery, material and apparatus into this country during Decem- 
ber :—Electrical machinery, £37,881 (a decrease of £11,994 con- 
pared with December, 1903) ; telegraph cables and apparatus, 
£6,464 (increase £5,085); other electrical goods, £86,236 (decrease 
£733). The total imports of the three classes during the 12 months 
ended Dec. 31 were £55,074 (decrease £2,286), £558,971 (increase 
£4,328) and £790,799 (decrease £28,230). 


Exports of Biectrical Apparatus and Material.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from Jan. 4 to 10, with the ports 
of destination :— | | 

Africa—Alexandria, £117; Beira, £32 (including £20 telegraph 
material); Cape Town, £406; Delagoa Bay, £383; Durban, £2,031 
(including £377 telegraph material); East London, £37; Mombasa, 
£12; Port Elizabeth, £56 (telegraph material); Port Said, £60; Suez, 
£29, Argentina—Buenos Ayres, £229 (including £40 telegraph material). 
Australasia— Adelaide, £2,027 ; Auckland, £38; Brisbane, £34; Christ- 
church, £80; Fremantle, £8; Melbourne, £410; Napier, £24; Perth, 
£110; Sydney, £554; Wellington, £271.  Belgium—Antwerp, £280; 
Brussels, £416. Brazil—Rio Janeiro, £136 (telegraph material). Canada 
—Montreal, £21 ; Toronto, £91. Ceylon - Colombo, £58. Cochin China — 
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Saigon, £82. France—Paris, £383.. Germany—Hamburg, £42. Holland— 
Amsterdam, £42; Flushing, £128; Rotterdam, £33. Hong Kong, £800. 
India—Bombay, £823 (including £52 telegraph material); Calcatta, 
£1,076; Madras, 2325. Japan—Tokyo, £6,295; Yokohama, £74. Malta, 
£99. Russia —Reval, £482; St. Petersburg, £105. Siam—Bangkok, £89. 
Spain—San Sebastian, £42. Straits Settlements—Penang, £67. Total 
£18,880, against £15,499 in the corresponding week last year (Jan. 6 to 12). 


PATENT RECORD. 


— — 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. Mewsurn, ELLIS & PRYOR, 
Chartered Patent Agents, 70, Chancery-lune, London, W.C. 


SPECIFICATIONS PUBLISHED. 


Norz.—All specifications can be obtained at tLe uniform price of 8}. each. 


1903. 


22.425 HIN DE. Electric generators and motore. 
22.465 B. T.- H. Co. (Clinker. Wedmore & Whitcher?. 
al ernating-current distributiog systeme. 
22,847 M. G. WaccorT, M. ROZ EN BE HHH and W. SMYTH. Electro- mechanical 
automatic switch s for surface ccntacts, also applicable for au to- 
matic eignalliog. 
25,488 Автом. Electrica! transmis ion of energy through space. 
applied for, Sept. 12, 1903.) 
23,715 Boppam. Operatipg railway signals aud points by electricity. 
23,264 CHANDLER and Bonnixsey. Ele. trie clocke. 
25.122 Fournisr. Are lamps. 
25.146 Lairp and Topp. Controllers for electric motors. 
25,255 SuaRT. Apparatus for commuting currente pass'ng through com. 
-bined are snd in-andescent lainp circuite. 
25.582 FLEMING & Marconi's WingLESS TEL НАРЫН Co. Signalling key“. 
25,582 FLEMING and Marconis WIRELESS TELEGRAPH Со. Trans mitting 
instruments for wireless telegraphy. 
25,698 Lapp. Electric lighting. 
25,550 Сіоттем. Electro'ytic recovery of metals. 
25,669 Browy. Electric cables. 
25,8544 B.T.-H. C». (G. V. Co., U.S.). Suspenders for overheid co nluctoza. 
25,970 GrirritHsand Верви. Current collector for віц і-соп ‘аз ку tems. 
26,180 Herke, DIESER and AscHER, Fuses or cutoute. 
27,497 DuckHaM. Lighting gas burnera by electricity. 
28.259.8uwD£RLAND. Electric lighting batten. 
28,652 WaTERHOUSE aud SIMPLEX STEEL CoNDUIT Со. Metallic conduits. 
| 1904. 
45 RicHxOND and Carey. Electrically-controlled lifts. 
214 KAMPERDYK. Batteries. 
295 DLACKMARR and WILLFORD. Converting oxygen into ozone. 
574 Rees. Cons'ruction of armatures of dynamos ani mstors, 
628 Scuwas and Voce. Incandescent lamps. 
660 PLATO. Electric alarm bells. 
699 BAUER. Electric кер апа cooking apparatus. 
820 B.T..H. Со. (G. E. Co, U.S). Switches. 
1,011 Laing. Electric winches. 
1027 Ввірлм. Switches, bell pushes, &c. 
1,036 PESCATORE. Secondary batteries. 
1,014 ALLTREE. Electrical contact maker for internal combustion engines. 
1,069 DRAKE & GonHAM (LTD.), DRAKE AND GonHaM, Ray bath. 
1,526 Horx, SUGDEN aod GARDNER. Switches. 
1,481, 1,482 and 1,483 B. T.- H. Со. (С.Е. Co., U.S.). Alternat/ng-current 
mo*ora, 


1,625 Gnoss. 


Sa'ety Cevicts for 


(Date 


Arc lampe. 


1.642 B.T.-H. Co., WapMore snd WutrcHER. Switchboard. 


2,496 Hewitt, Produciog oscillatory electric currents. (Date applied for, 


Feb. 9, 1903.) 
2.676 SCHAEFER (В аз`їапѕ & Webrmaon). 
lamps. 
3.328 and 22.287 LUNDBERG AU LUNDBERG. S wi ches. 
5.557 Marks (Guenet). Rapid trembler for induction coil. 
4,953 AKTIEBOLAGET SVENSKA ELEKTRISKA URFABRIKEN, Automatically 
inter-upting an e'ectric current. (Date applied for, March 3, 1905.) 
6.429 Lake (Risso). Klectricinsulating clutches for dy namos an і motora. 
6,972 GERARD and FIS DLE.  KElectrodes f г are lights. 
11.168 ELEKTRIZITATS-ACT.-(1g89. VORM W. LAGMBYER X Co. Safety devices 
for protecting electric machinery against excessive voltage occur- 
ring when switching in or out. (Date applied for, June 27. 1905.) 
14,156 Foor. Brush holdera for rotary electrical machines. Date applied 
for, June 24, 1903.) 
14.580 SravusB. Electro medical bathe. 
15.258 Авхнвім. Electromaguetic switch devices fer telephone tations. 
(Rights under Patente. &c.. Act. 1901. not granted.) 
17,741 FaiRwEATHER (Arno'd Magnetic Clutch Co). Alteruating-current 
transinittipg apparatus. 
17.672 DruOND (Watson & Wheeler). Induction coils. 
17.768 CLARSMONT and STRATTON. Carriages for cable drums. 
18.561 LINKLETER. Live rail protections. 
19,125 LaxME. Brush-holders for rotary electrical machines. 
applied for, Sept. 16, 1903.) 
19.419 CHArMAN. removing static electricity from articles. 


20.000 Fuortsscus. Coils for electrical apparatus. Date applied fcr. 
Sept. 50, 1903.) 


El:ctrie couplings for arc 


(Date 


.| 23,031 RENDER. 
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20,005 BIRKELAND and Еүре. Process and furnace for subjecting solid 
materials to action of electric arc. (Dateapplied for, Sept. 19, 1903.) 

20,478 James (Crehore’. Telegraph systems. 

20,551 Boust (Elektricitiits-Ges. Zschockelb m. b. H.). 
polishers for commutators, &c. 

20,689 SomBNEIDER. Regulation or control of dynamos and motors. 

20,836 BosquET. Manufacture of water jackets, casiuge, &c., by electrolytic 


Protectors or 


means. 

21,403 Junangr. Increasing activity in electrode masses of badly con- 
ductive metallic oxides or hydrates in accumulators with invariable 
electrolyte. (Date applied for, Oct. 31, 1903.) 

21,795 Von LisBZN and Reisz. Dynamic-elestric clutch or electromag- 
netic gearing. 

21,913 ZigaENBERG. Manufacture of galvanic cells. 

22,536 Siemens Bros. & (>. (Siemens S:huckertwerke G. m. b. H.). Ap- 
pliince for the prevention of excess pressures on switching on and 
off iuatallations of high voltages; applicable also for testing. 

Fusg heads for electro blasting, 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— i 


NEW COMPANIES. 


GENERAL ELECTRIC DE FRANCE (LTD.) (52,156)-lteg. Jan. 7, 
capital £10,000 in £1 shares, to acquire from L. Espir on the terms of an 
agreement between the vendor and others and N. Gunz, the entire busi- 
ness of a dealer in electrical apparatus and appliances carried on at 
11ix Rue de Maubeuge, Paris, to adopt an agreement with L. Espir, and 
to carry on the business of electricians, electrical and mechanical 
engineers, dealers in dynamos, motors, telephones, bells, electroliers, arc 
and other lamps, electric fittings, heating and cooking apparatus, insu- 
lating materials, &c. First directors, L. Espir, H. Hirst, Max Byng and 
H. Bevis. Reg. office, 67, Queen Victoria-street, London, Е.С. 

SHANGHAI ELETRIC TRAMWAYS (LTD.) (83,109.) —Reg. Jan. 2, 
capital £10,000 in £1 shares, to acquire, equip, maintain and work by 
electrical or other power, tramways, railways, boats and other means of 
communication in Shanghai or elsewhere in Asia, and to carry on the 
business of electricians, generators, aczumulators ала distributors of 
electrical energy, &c. 


STATUTORY RETURNS. 


CHELMSFORD BLECTRIO LIGHTING CO. (LTD.)—In return to Dec. 15 
capital is £50,000 in £1 shares, of which 35,000 have been taken up. 
£35,000 has been paid Mortgages and charges, £7,870. 

ELECTRIC SUPPLY CO. OF VICTORIA (LTD.)—Return to Nov. 24 gives 
capital as £200,000 in £1 shares, of which 1,207 have been taken up. 
47 has been received, and £1,220 is considered as paid. Mortgages and 
charges, £75,000. (£25,000 debentures issued since date of return.) 


MORTGAGES AND CHARGES. 

ELECTRIC SUPPLY CO. OF VICTORIA (LTD.)—Issue on Dec. 10 of 
£25,000 5 per cent. debentures, part of series created Осі. 16, 1900, to 
secure £200,000. Property charged, company's undertaking and property, 
present and future, including uncalled capital. No trustees. Previous 
issue of same series, £75,000. 

MINEHEAD ELECTRIC SUPPLY CO. (LTD.)—A memorandum of eatis- 
faction in full of a debenture and mortgage dated April 24, 1903, securing 
£700, has been filed. 


Pee n — 


CITY NOTES. 


— ülia——MÀ 


MEMORANDA (Jan. 12).—Bank rate 3 per cent. (since April 21, 1904). 
Price of silver 27 rd. per oz. Consols 853 883 for money, 884—88; 
for account; 24 per cent. annuities 87—874. Consols Pay Day, l'eb. 1. 
Stocks and Shares Continuation Days, Jan. 25 and Feb. 7; Ticket Day, 
Jan. 27; Pay Days, Jan. 13 and 28; Mining Share Carry-over Days, 
Jan. 24 and Feb. 6. 


BAHIA BLANCA & NORTH WESTERN RLY. CO. On Friday a special 
resolution was passed altering the memorandum of association to enable 
the company to generate and supply electricity for lighting, power, &c. 
The chairman (Mr. J. W. Philipps, M.P.), said that when the company 
was formed the number of purposes to which electricity would be 
commonly applied was not forescen, and therefore they did not take 
certain powers which they now found it necessary to have. It was pro- 
posed to put up an electricity generating station suflicient to enable them 
to light their markets and their station at Bahia Blanca; also to increuse 
the electric lighting plant at the mole, as it was now being lengthened, 
and it was probable that before long, as the tramway business of Bahia- 
Blanca was developing, it might be thought advisable to have sufficient 
electric power to work the line by that means. It was possible that they 
would make some arrangement by which they would supply electricity 
to the public in Dahia- Blanca. 

CHILI TELEPHONE CO. (LTD.) — An interim dividend of 3s. per share 
(payable 16th inst.) has been declared. 


CLAYTON &SHUTTLEWORTH(LTD.). Mr. H. F. L. Orcutt, M. I. Mech. E., 
A. J. S. Mech. E., has been appointed managing director of this company. 
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ELEOTRIO TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


Ine, | Асеввелта. 
e (a) 
) i 4 4 
Aberdeen Corporation .....| Jan. 7 31,598 + 290 83 45.650 |+ 5.801 
Airdrie 000 60 000s SOCERS CCC ERS 00000 - Dec. £0 192 еса | 47 9,302 eee 
eeu ard mt omne m 
AJ a | МИЕ т 2022 47 9,270 өй 
Bath Electric Jan. 4 569 + 178 1 t69 |t 178 
Bexley District Ooundll...... и — — fo e e. 
Birkenhead €099009000000000090 оо oe 1 | 357 ! 2 53 | 16.246 eee 
Birmingham Tramways Co.“ » 7 | 554 + 497; 1 5,541 + 497 
Blackburn Oorporetion.... ss i * Agee zis 885 ves - 
Blackpool me] „ 31 ate +7 10 | 49549 + — 5,996 
Blackpool and wood. » 7 180 - 8 1 160 — 8 
i s&Lytham; , 5 185 + 1:410 | 1245 - 227 
Bolton Corporation ..... sw. Ws 8 2,151 + 495 41 73 565 + 443 
Bournemouth n 4 c37 + 16 :40 41,184 + 2,158 
( ees „ 7] 407 + 740 3З 121.188 + 27,985 
Brighton Corporation. ,, 8 | T? + 51 40 | 4:51:50 + 3,496 
Tram e+: 00090 LI eee enue ++ 
Bristol Trams & Carriaqo.. » 6! 4579 + 181 2 168,826 + 2,801 
Buenos & Belgraro : MEN v" ps | i 
Burnley eese] „ 7 1,090 2 M 14,972 + 2,650 
Burton Corporation .. 8 312 + 1 “10 | 13,998 |... 
Calcutta Tram 00... ^» 7 (945,838 | -- 89,716 i | R48,895 + 29,716 
Camborne- ee! ow 9 таъ 6 10 1107 |- — 1 
Cardiff Corporation ..... » 7 | 1.939 + 116 40 82,633 |+ 3,90 
Carlisle Tram Co. ..... : NM T е v | 
Oentral London ix T 7 7,015 | - 898 і 7,015 = t9 
Chatham & Dist. Lt. B „ 5 + $3 1 588 Ё t3 
сато воша London Rly „ = 3.179 + 46 2 6,400 .- b 
Colchester Co tion .. „ 5 188 23 56,8'0 
Electric Oo. ion 5 305 — 110 11 &5 j- 110 
' ration ........ | = я - i cds et | ; 
Derby Corporation _......... | as ae ag Sas es | » 
Trams. Des. £0 536 | + 79 5: 27,4389 + 3,237 
Do eseseces ЧАП. 7 180 + 9 41 9,29 — 120 
District.. | ” 6 667 + 6: 1 1 3915 + 111 
Dublin United. о ооо ooe ооо 809 ео. | [I] 6 3.248 1 + 118 { . 
Dudley—Stour es Рес. 30 95 + && № 44,782 + 1,32 
Dundee ; essees. Jan. 4 1,908 Gi 82 452 28,177 t 172 
East Ham 99990090 эң 1 2 + 43 4U 98,920 : + 1,564 
Gateshead & Dist. Trams. Dec. 30 96 - 838 5? 47,303 + 1,192 
anaes Corporation sashes Jan. 7 | 17,069 | + 2,450 32 | 457,766 + 22,453 
Gravesend— North fleet...... | Dec. 30 245 + 2 682 12,852 + 912 
Gt. Northern & City EI Jan. 7 1,255 | 533 1 1,555 i 
S & Port 5 Dec. 80 490 | - 81 52 29,7332 f 1,434 
Hartlepool ways... n 80| 979; - 14; 52 | 15:0 + 96 
Huddersfield ................. Jan. 7 1,219 | + 1% | 40 531814 + 8,543 
Hull Corporation. . „ 7 2.180 + 143 40 | 88,496 + 10,768 
Шога District Council ..... » 7 ^o 37 *40 | 18410 + 8l 
—— 5 4 | 91 - 14 14 | 1.5851 - 247 
Ipswich Corporation. s p 938 | - з 40 19,400 - 
Isle of Thanet Co. ........... „ 7 ½ - 8 M 9.27 — 98 
Keighley Corporation . „ 7 102 121.809 
Kidderminster & District... Dec. 30 138 | + 13 58 6,091 + 1 
an. 4 347 | > 8 1 47 - 8 
Lenarkshire Oo...... iac 9 818 - 60 114 813 - €0 
Leeda n „ 7 6.299 | + 493 41 | 286,884 + 13,446 
Leicester Corporation ..... " 7 1.752 me 1 | — 1,752 р 
Liverpool Corporation Dec. 31 10,867 + (81 $52 540,916 + 16,407 
l4 Overhead Ву... Jan. 8| 1505|- 93. 2 | 2938 |- 223 
London County Council , Dec. 31 19,514 | + 36:5 | 939 501,282 | + 169,643 
Lowestoft . . Jan. 7 136 = 1 186 ЕИ 
Maidstone Corporation „ b 98 cds ' 95 8,60) | 
Manchester Corporation .. |o» 7 11996 | + 1,247 40 191,433 i+ 21,064 
Mersey Railway .............. |o» 7| 1,654] + 94 1 1,664 |r 91 
Merthyr ......................- Dee. 30 268 + 54 52 10,442 + 7 
Metropolitan Elec. Trams | . ИШЕ i s А : 
Middleton ............. —À , „ 80 283 | + 5 62 16618 |+ 818 
Nelson Corporation Jan. 7 105 + 12 11 4,886 (+ 1,814 
Neweastle-on-Tyne Corp... Se. 27 374 + 272 l 8,744 + 272 
Newport (Mon.) ............... Dec. 31 619 | + 198 13 6,619 | + 472 
Oldham, Ashton & Hyde.. . 80 517 - 26 52 98,202 |- 1.2.3 
Oldham Corporation........ Jan. 8 1954 + 332 41 50,817 T 2,566 
Perth (W. A.) Elec. Trams » 6. 1626 + 200 1 1,626 |+ 200 
Peter һ......... Е Dec. 80 144 + 11 53 7611 |- 9: 4 
Poole and District........... „ 90 99 + 43 8 1554: |+ 18 
Portsmouth Corporation... Jan. 7. 1,515 + 13 §39 73,952 | 6,282 
Potteries ....................... Der, 30 1,924 + 76 | 52 89,571 |+ 0:03 
Reading Оогрогайоп........ Jan. 5 594 + 79 1 604 | + 19 
Rochdale Corporation ..... | ; PALME Ра а Р 
Rothesay ....................... Dev. 30 391! - 22 52 6973 |- 19 
Salford tion ........ Jan. 9 3997 + 425 40 : 165271 |+ — 8,126 
—— € De 23 61 | + 6 53 8,816 — 453 
Sheffield Oorporation ...... Jan. 8 4,567) + 529 841 | 197,194 ＋ 4,691 
Southampton Corp'ation.. „ 5 S859 + 14 10 39,516 |- 2,02 
Bouthend Corporation ; 4 219 + g 1) | 14635 |+ 1,061 
South Tramways ...... Dee 8! 285 | — 4 53 16451 |t 387 
В.В rdshire Trams „ 30 821 - 865 52 39.4166 — 9,022 
Stockport Corporation Jan. 6 1521 + 106 40 22,572 |+ 8.063 
Sunderland Corporation ... © бз | » к M 
Trams ............... Dec, 80 633 + 11 53 27,991 + 861 
Taunton Trams » 30 69 + 13 52 2,85 — 318 
Tynemouth and District » t0. 197 | - 4: 52 11,767 — 10,63 
Trama Co. ......... Jan. 4 200 ͤ d fl Rs p 
allasey District Counoil „ 7! (670 + 103 849 30,417 2,048 
TCC 7 435 2; 1 iS | 
Warrington Corporation... „ 5 819; + 39 49 015,001 | + 450 
West Ham Corporation .. $e 7.9 1,76 si 45 13,115 
Weston-super-Mare ......... Dec. 25 33 | + 7 52 | 6272 + 5:1 
hada Corporation ......... РРА As " MEE 
Wolverhampton District... „„ 80 466 + 43 52 | 90495 l- 50 
Worcester. . 4, 80 330 + 223 47 11,67 ＋ 7,37 
Wrerham. . | 30 135,4 10 652 | 5,0634 - 1,019 
Yorkshire Woollen District „ 30 693 + 3s 52 | 30,131 ＋ 8,853 
(4) These comparisons are with the corresponding period last year. 
as Fortnight. 


t Minus 8 days. t Minus 2 days. $Plus2dáys. I Plus 8 days. 
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CLEVELAND & DURHAM COUNTY ELECTRIC POWER CO.—An extra- 
ordinary general meeting has been called for the 18th inst. for creating 
£156,000 5 per cent. debenture stock, part of the £333,333 which the 
company is empowered to borrow by their 1903 Act. 

DEUTSCHE SEE - TELEGRAPHENGESELLSCHAFT. — This company 
having been purchased by the Deutsche-Atlantische Telegraphengeseli- 
schaft has gone into liquidation as from Dec. 29. The liquidators are 
Messrs. С. W. Guilleaume (Cologne), W. Hibberdine (London) and 
O. Moll (Colcgne). . 

DIRECT UNITED STATES CABLE CO. (LTD.)—An interim dividend of 
3s. per share, tax free at the rate of 3 per cent. per annum) has been 
declared for the quarter ended Dec. 31, payable 31st inst. £10,000 is put 
to reserve and about £2,876 carried forward. The transfer books are 
closed from 10th to 24th inst. inclusive. 

EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
—-The interest on this company’s 4 per cent. mortgage debenture stock 
for the half-year ending 31st inst. will be paid by warrant on Feb. 1. The 
register will be closed from 27th to 31st inst. inclusive. 

GLOBE TELEGRAPH & TRUST CO. (LTD.)—Interim dividends at the 
rate of 3s. per share on the preference and 2s. per share on the ordinary 
shares are announced. 

NATIONAL TELEPHONE CO.. (LTD.)—Rumour has been busy this week 
with the heads of an agreement said to have been entered into between 
the above company and the Postmaster-General for the acquisition by 
the latter of the company's undertaking. Оп the basis that there is no 
smoke without fire, the rise in the quotation for the company's deferred 
stock which took place immediately upon the rumour being circulated, 
has in great part remained, and the price of the stock, which before the 
rumour stood at 102.104 and has been as high as 113-115 during the 
week, was at closing time yesterday 1094-1104. The rumour of au agree. 
ment has been categorically denied by both sides, but it is generally 
understood that negotiations are proceeding, and it is thought that & 
pronouncement on the subject may shortly be made. 

SCHATTNER ELECTRICITY METER CO. (LTD.).-At an extraordinary 
meeting on Thursday last week the resolution pas: ed on Ге". 21, altering 
the name of the company to Engineering Instruments (Ltd.) was confirmed. 

SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.)—Mr. 
Wm. May has been appointed a director of this company. 

STOCK EXCHANGE NOTICE.—The Stock Exchange Committee have 
been asked to allow 50,000 £5 fully paid Vendors’ Ordinary shares of the 
Anglo- Argentine Tramways Co. (Ltd.) to be quoted. 


COLONIAL AND 


= = д 
1 LE Price ER DIVI- BUSINESS, 
4 22 NAME. W BES | DEND WERK TO 
2 2 Jan.11.| S. 3 , bur. JN. II. 
o S od =“ 
| пыш RAU WATS, | КЭР | High Low. 
: Ed. est. est 
t | Anglo-Argenune [o ares 8 ra- 8 |8 12 1 Ар, Ос P. 73 
t' $6 | Do. 6% Cum. Neff 16—614 | 479 zs 5, E 
* 6X ` Permanent 6% Deb. Stoo) 140 —148 16 311. — 5 104 
zt. 5 Auckland Elec. Trams 5 Deb. 
| (Od) .................. „..... 104 —105 415 8. n И 
M, 6% | Baroelora Tramways Ord, . ... 19—12 ? & 0 — ri 123) 
10 b 0 Do. 5 Cu I.. . %%% 14—10 5 0 0 dub "à * 
& x Do. dix Deb. Stock (red) .. {6—10 410 0| ш 3s X 
x. 6 Do. 6 per Cent. Debs. ....... —10? 419 8 ee 3 
E os 5 Electric Trams. Жыз 
| Фезооь зе з е „ „ ве „„ ее ао a А | ee ee e 
5 46. Do. 5 per Cent. Cum. Prei... 88-44 6 17 5) . dul 
St &% Do. ad per Cent. Db. Prov. Cu 94 — 8 4 11 10 as CMM 
Bt. 6% . British lambia Elec, Riwy 
V 100 —108 5 16 e | 2 | 
Bt. M. Do. Pref. Ord. Stock .. ....... e. NO —K3 417 2 25 БЕ 
lt Do. 5 Uum кө Pref. ....... 1-10 418 0 x Иб s 
4, & Do. per Cent. Ist Mort. Dba 027—164; 4 6 9 sé i$. X 
ice y 229 1 рог E c Н 10 0 x 2: . 
t uenos Ayres an 0 . Ei 44 8 ЎР 45. 312 
b SO — Do. &par Cent, "A" Cm. Frei 3 f 6 3 % I | „„ 
1 8/0 | Do. “ ЖОЕ %% о0боосооововоого | bake 5 11 6 | as | DL; è 
St. 5x Do. 6 per Cent. Debs. ........... (5—17 4135, . |. : 
Bt.. 57 Do. 5% 2nd Deb. | 
Torta. e. 010 —104 416 9| a е 
St. 6% Buenos Ayres Elec. Trams (:901), 
| Lid. +» 000000 **e95406050€0009000090900922a-* —91 6 8 1 с ror 
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* In calculating the yield, allowance has been made for accrued interest but not 


| for redemption. 
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NOTES. 


Oe 
THE Fisher-street sub-station, described in this issue of The 


Electrician, is, we believe, the largest sub-station with rotary 
machinery running in this country. Its present capacity is 
-9,000kw., there being six synchronous motor-generators with 
an output of 500kw. each, and it is to be increased to 
.5,000kw. by the addition of four more machines of the same 
size. On the other hand, one of the sub-stations for the Dis- 
trict Railway will contain four 1,500kw. sets, and largest 
of all will be the Duke-street sub-station of the West- 
‘minster Electric Supply Corporation which will, we believe, be 
‘equipped with no less than twenty nine 400kw. units. Apart 
-from its size, however, the Metropolitan Electric Supply Co.'s 
 Fisher.street sub-station possesses several features of interest, 
particularly in the design of the switch-gear. The three-tier 
construction, with the single operating platform, on which the 
high and low-tension gear of each motor generator is controlled 
from one set of handles, is an extremely practical arrangement, 
-and the use of concentric cable bus bars contrived in such a 
way that the whole of the extra high-tension parts are com- 
pletely enclosed in metal may also be noted with approval. 


congratulated on the job, which bears evidence of excellent 
workmanship, both on the part of the contractors who supplied 
the switch- -gear and motor generators, and by the company’ 8 
own staff, who carried out the whole cable work in the sub- 
station and erected the bare copper strip low-tension conductors 
in almost record time. | 


ese 


IN this issue will be found an abstract of two important 
Papers recently issued by the United States Government with 
regard to wireless telegraphy. One is an Inter-Departmental 
Report, dated July, 1904, by a Board appointed to consider 
the entire question of wireless telegraphy in America; it 
contains a series of most comprehensive conclusions and recom- 
mendations for rules and legislation upon the subject. From 
the second Paper, dated November 22nd, it appears that effect 
has already been given to the recommendation of the Com- 
mittee. Both publications are of great international interest. 
and show that almost every possible contingency in connection 
with the practical application of this new means of communica- 
tion has engaged the attention of the United States Govern- 
ment. 


THE right to control existing Government wireless stations 
and to construct and equip new ones on the American seaboard 
is now vested exclusively with the Navy Department, and 
powers are acquired for regulating the establishment of com- 
mercial stations among the different States of the Union and 
between nations. To summarise the chief points: (1) All 
coast-wise stations are henceforth to be built, equipped and 
manned at the expense of the Navy Department. (2) All 
such stations are open to the free and unrestricted use by 
vessels of all nationalities equipped with suitable wireless tele- 
graph apparatus; subject to the provision that these stations 
do not come into competition with commercial stations. 
Except as provided for under this condition the Department 
will pass on to or accept from any inland telegraph system, 
all messages from or to any American or other vessels without, 
however, undertaking responsibility for collection. (3) At a 
pre-arranged hour daily, a time signal is sent through the 
ether, thus enabling equipped vessels within range to verify 
their chronometer ratings and thereby ascertain their exact 
Jatitude. (4) Under certain conditions of co-operative assis- 
tance, storm warnings are transmitted free of charge from all 


Mr. J. S. HiGHFIELD, the company's engineer-in-chief, is to be | Government stations to ships within their range. 
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Ir will be specially observed that the Government stations 
are to be equipped for all the approved systems, and it 
is pointed out that by simply adopting a uniform wave 
length (320 metres is recommended), different systems can 
be made readily inter- communicable, so that the above- 
mentioned beneficent and valuable privileges are open to ships 
of all nationalities, howsoever equipped. A signalling speed 
not greater than twelve words per minute has been fixed. 
The erection and installation of private wireless stations out- 
side of Government reservations is in no way prohibited, 
provided that they do not interfere with the working of the 
naval stations. Evidently, the policy of the United States 
Government has been to acquire the strategic control of wire- 
less telegraphy in war time and in national emergencies, whilst 
at the same time encouraging invention in this field, and safe- 
guarding themselves and the world at large against any 
attempt to create a monopoly of this method of signalling. 


— 

THE interest which electrical engineers took in refuse- 
destructors has waned considerably during recent years. They 
were among thé first to utilise the waste heat generated by 
the destructor furnace, but it did not take them long to realise 
that the refuse collected in an ordinary town will only produce 
a small part of the steam necessary for the electric lighting of 
the town. A dust-destructor is also an undesirable neighbour, 
and the large ground space covered makes it uneconomical to 
place it on the expensive site with good coal and water supply 
which is needed for an electricity works. Mr. NEWTON 
RUSSELL has pointed out that at Shoreditch and Stepney, for 
instance, the interest and redemption of capital alone works 
out at no less than 1s. per ton of refuse burnt. 

== 

In these circumstances it was no matter for surprise that 
Mr. ADAMS’ Paper was keenly criticised at the Institution of 
Electrical Engineers. We would call attention particularly to 
Mr. W. R. CooPER's figures, published in our report of the dis- 
cussion, this week, which show that Mr. ApAus' claim amounts 
to saying that the heat value of refuse is more than one-third 
that of the same weight of coal. This alone points to an error 
of considerable magnitude in Mr. ADAMs’ data, or at any rate 
in his estimate of the number of kilowatt-hours generated 
from refuse and coal respectively in the destructor works 
where both are used. As he did not state clearly what 
method he employed to differentiate between the refuse- 
generated and coal-generated units, it is impossible to accept 
his figures without further explanation. If he measured 
the feed-water supplied to the refuse-fired and coal-fired 
boilers respectively, we shall be open to conviction that his 
figures are correct; if, on the other hand, they are merely 
estimated from average results with the coal-fired boilers at 
the electricity works, his records have little value as real 
quantitative tests. 


— xd 


THE action brought by the Jandus Arc Lamp & Electric 
Co. against Arc Lamps Limited is an extremely interesting 
one, since it involves the principles governing the working of 
enclosed arc lamps. Owing to the fact that the matter is still 
sub judice we are, of course, unable to pass any comment upon 
it, but it may be mentioned that the plaintiffs rely upon a 


patent (No. 15,479) granted to Louis EMERSON HOWARD (an 
American) in 1893, and that they allege infringement of this 
patent. HowARD's patent had for its object the enclosing of 
the arc so as to keep fresh air from it and thereby lengthen its 
life. It is also argued by the plaintiffs that HOWARD was the 
first to demonstrate the utility of the smallness of the globe in 
preventing influx of air. The defendants, on the other hand, 
maintain that previous patents constitute anticipations of the 
device of the enclosing globe, and that the smallness of the 
globe was not intended by HOWARD to prevent influx of air, 
but for quite another purpose, which was struck out of the 
specification when the latter was amended. 


Mr. H. W. SULLIVAN has succeeded in devising a new 
application of his moving-coil galvanometer equal in merit to 
its predecessors. In applying his knowledge of the conditions 
obtaining in cable-ship testing rooms to the d'Arsonval galvano- 
meter, he first succeeded in bringing out a modification of this 
instrument which has now taken the place of the moving- 
magnet type of marine galvanometer to a considerable extent. 
Having perfected his method of balancing the coil of the 
instrument, he next turned his attention to the question of 
electromagnetic and mechanical damping, and arrived at a 
most successful modification of his galvanometer for speaking 
purposes. Mr. SULLIVAN’s latest product is the out-going 
signal recorder (described on another page), which may be 
looked upon more or less as an improved and simplified moving- 
coil syphon recorder. By adding a recording attachment to 
the moving coil of his galvanometer and an ingenious adjust- 
ment of the static and electromagnetic methods of damping, 
he has made it suitable for use at the sending end in series 
with the cable on long cable lines; and the resistance of the 
instrument is so low that it does not interfere in any way 
with the efficiency of transmission. If Mr. SULLIVAN'S new 
instrument fulfils his anticipations—and we see no reason why 
it should not—it will prove a most useful adjunct to submarine. 


cable working. 
— 9— 


THE Illustrated Official Journal of the Patent Office for 
January llth contains a number of amendments which Mr. 
CooPER-HEwrTT proposes to apply to his principal patent for 
mercury vapour lamps (No. 11,562, of 1900). At first glance 
it might be supposed that these amendments had been sug- 
gested by Мг. H. J. DowsiNG's patent, No. 4,261, of 1896, 
relating also to mercury vapour lamps—a patent which was 
rescued from oblivion by a letter from Mr. DowsiNG and the 
reproduction of the original specification of 1896 in our columns. 
(The Electrician, Vol. L., pp. 656 and 681). The amendment. 
tends towards a restriction of the original claims, of which. 
Nos. 1 to 12 inclusive have been replaced by three re-worded 
claims, while Nos. 14 to 17 inclusive and also No. 19 have been 
entirely struck out. As far as the amendment relates to the lamp- 
itself, it is now clearly stated that only such vapour lamps as 
possess a mercury cathode fall within the range of the patent. 
The remainder of the amendments include the omission of the 
methods of starting vapour lamps by producing or procuring. 
auxiliary high pressures, and by heating up; the claim in the 
original specification covering a steadying resistance in series. 
with the lamp is also to be dropped, and the reference to the. 
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non-conductive covering of electrodes is to be omitted. A 
broad claim for a vapour lamp with a mercury cathode still 
remains, however, in spite of Mr. DowsiNG's patent (now com- 
mon property, as it has been allowed to lapse), describing in 
very clear terms a lamp based on this principle. 


IN the Paper read by Mr. A. M. TAYLOR at the Birmingham 
Local Section, the necessity of supply undertakers making 
immediate and active efforts to secure an output for motor load 
is prominently brought forward. The suggestion is made that, 
as electricity has to compete in price with other sources of 
power, it would be well to extend its use by low rates of charge 
before further improvements in the efficiency of its competitors 
reduce the balance of advantages at present in its favour. In 
the development of a motor load, the possibility of making 
special terms for customers who require a supply during day- 
light hours only, should not be overlooked, This class is 
distinguished as non-interest-paying,” as in their case there is 
no proportionate charge for the use of the plant and mains, and 
their consumption is regarded as a bye-product. However 
much opinions may differ as to the ethical side of this method, 
and the possible objections of the lighting customers, it is 
certain that there is a large class of power users who can so 
arrange their working hours as to avail themselves of this 
opportunity of obtaining cheap power. In the Paper, it is pro- 
posed to control the customer's use of his motors by periodical 
inspection, but the most effective plan in practice is to cut off 
the supply automatically when the lighting peak begins. 
Obviously this system is less applicable in towns where fogs 
аге a common occurrence, as the amount of peak caused by 
them diminishes the plant available for “bye - product 


. eustomers. 
— — 


THE graphical method adopted for proving that with 
this system it is possible to charge a lower price for motors than 
for lighting is needlessly complicated. It follows naturally 
from first principles that the only cost for this class of business 
is that part of the coal and other works costs which is inde- 
pendent of the stand-by costs. The author illustrates what he 
calls “the stand-by loss for the various kinds of generating 
plant, but the diagrams, if we understand them aright, merely 
represent synthetically the different efficiencies, and the real 
stand-by loss cannot be calculated without a full knowledge 
of tho load-factor. The proposition has often been dis- 
cussed—in the case of stations which have spare plant, or 
are over-capitalised —of fixing at once a price which, though 
unprofitable for the time being, will cause a rapid increase in 
business, and will, in a few years, produce a good profit on 
the greater turnover. Unquestionably this policy of anticipa- 
tion, if reasonably applied, will give stability to any business, 
but the “Bermondsey clause” has, in some places, to be 
reckoned with. It is a policy which any undertaking, desirous 
of expanding, might assume, whether suffering from “ unpro- 
ductive capital” or not, although the author recommends it 
only for the former case. The generalisations which conclude 
this Paper are far too sweeping. For instance, few of the 
Power Distribution Companies could exist if it were “not 
safe to offer current for motor supply for day use at anything 
below 1d. per unit, except to non-interest-paying customers.” 


Brest-Dakar Cable.—The c.s. “ Francois-Árago," carrying 
the last section of the Brest-Dakar cable, left Calais on the 
10th inst. for the Atlantic, where she will connect up the 
fourth section to the third section already laid off Madeira, and 
will then pay out the last portion of the cable up to Dakar. It 
is anticipated that the cable will be open to traffic in a few weeks. 


Erratum.—In Fig. 2, p. 496 of The Electrician of last week 
in the article on “ Direct Wheatstone Working between Eng- 
land and Teheran " the switches T,, T, and T, were shown in 
the wrong position. Each of these should connect the receiver 
coils Е to earth instead of to the LIT line.” 


Long Tramcar Run.—It is announced by the Street Railway 
Journal of New York that officials of the Lake Shore Electric 
Railway and the Detroit, Monroe & Toledo Short Line recently 
made a trip over the two lines from Detroit to Cleveland in 
six hours. The companies are making arrangements to run 
d cars from Cleveland to Detroit, and it is expected that 

с 


the schedule time will be seven hours for the 177 miles. 
Oable Interruptions and Repairs. 
| Date of Interruption. Date of Repair. 
Cayenne—Pinheiros ........ Aug. 18, 1902 .. — 
Belssi-Insa (Yemen)—Camaran Oct. 22, 1902 — 
Tarifa—Tangier ........... Jan. 18, 1904 — 
Cayenne —Paramaribo ...... July 18, 1904 — 
Sitka—Valdez (Alaska)...... Nov. 11, 1904 = 
Trinidad—Demerara........ Dec. 20, 1904 Jan. 19, 1905 
Assab—Perim mn Dec. 26, 1904 Jan. 14, 1905 


Cap Haytien—Puerto Plata .. Dec. 27, 1904 .. ix 


Telephones at Johannesburg.—The African World states 
that all overhead telephone wires at Johannesburg are to be 
replaced by underground wires. Each cable, consisting of 
from 104 to 612 wires, will be laid in an earthenware duct of 
31in. diameter. The number of ducts in a route varies between 
3 and 45, and a certain number of orders for them have 
already been placed. There will be about 7 route miles of 
ducta altogether. 


Institution of Electrical Engineers. —The following are the 
arrangements which have been made for the meetings of the 
Institution until the end of February: — January 26th, discus- 
sion on Messrs. Booth and Kershaw’s Paper, ‘‘ Fuel Economy 
in Steam Power Plants“; February 9th, Paper by Мг. С. L. 
Addenbrooke on ** The Value of Overhead Mains for Electric 
Distribution in the United Kingdom”; February 23rd, Paper 
by Mr. Donald Murray on ** Type Setting by Telegraph." 


The Tramways and Light Railways Association.—A party 
of members of the Tramways' and Light Railways' Association 
paid a visit last Monday afternoon to the Central London 
Railway, to its power station at Shepherd's Bush and to the 
sub-station at Bond-street. They were most courteously con- 
ducted over the system by Mr. G. Cuningham, the general 
manager, assisted by the engineers and officials at the various: 
places. There were no important developments to record, but 
the guests were shown one of the new steel cars and reference 
was made.to the aluminium panelling of cars, which has been. 
tried and found satisfactory. A novel and instructive experi- 
ence was accorded to those who travelled in the motorman's 
compartment at the head of the train on the return journey. 


Electrical Engineers’ Ball.— This function having proved so 
great a success last year, it has been decided to hold the next 
on Friday, January 27th, at the Hotel Cecil, London. The 
following g-ntlemen form the committee 

H. Alabaster, Ll. B. Atkinson, W. Worby Beaumont, C. Bright, T. 
Browett, T. O. Callender, E. A. Carolan, J. Irving Courtenay, Thomas 
Cushing, A. L. Dearlove, E. C. De Segundo, S. T. Dobson, H. A. Earle, 
R. S. Erskine, W. P. J. Fawcus, A. L. C. Fell, S. Z. de Ferranti, G. Flett, 
E. Garcke, T. E. Gatehouse, J. Gavey, W. Geipel, R. Kaye Gray, G. 
Grindle, R. Hammond, Н. E. Harrison, H. Hirst, Н. R. Kempe, J. E. 
Kingsbury, E. M. Lacey, W. E. Lane, H. M. Leaf, G. C. Lloyd, W. L. 
Madgen, Sir Henry C. Mance, C. I. E., E. Manville, W. Н. Massey, W. M. 
Mordey, F. H. Nalder, G. W. Partridge, W. H. Patchell, Sir William 
Preece, F.R.S., John 8. Raworth, J. H. Rider, Martin F. Roberts, Mark 
Robinson, Sidney Sharp, Alex. Siemens, A. M. Sillar, Fredk. Smith, G. 
Sutton, Sir J. W. Swan, F.R.S., C. D. Taite, James Taylor, R. J. Wallis- 
Jones, W. Н. Wells, Н. D. Wilkinson. 

Executive Committee: J. E. Kingsbury, R. J, Wallis Jones, W. Geipel, 
M. F. Roberts, Percy Swan. Hon. Treasurer: R. Hammond. Hon. 
Secretaries: A. M. Sillar and Н. Alabaster. 
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New York Power Schemes.—4A Paper on this subject was 
recently read by Mr. P. S. Sheardown before the Dublin Local 
Section of the Institution of Electrical Engineers and was pub- 
lished in abstract in The Electrician of January 6th, p. 454. The 
discussion was taken part in by Mr. Mark Ruddle (in the chair), 
Mr. W. J. U. Sowter, Mr. C. P. Coote Cummins, Mr, G. Cum- 
mins, Mr. A. T. Kinsey, Mr. Brekmann and Mr. W.Tatlow. 


With regard to the reason why the Edison Company still adhered to 
continuous current, some held that it was due to the great expansion of 
the company at a time when alternating-current systems and plants were 
not sufficiently developed, while another speaker thought it might be due 
to the superiority of continuous current over alternating current for lift 
work. Mr. Ruddle thought that insufficient attention was paid by 
manufacturers to the safety and ease of cleaning of H.T. switchboards. 
Mr. Sowter was surprised that rubber cables were apparently so largely 
in use, as his experience with thase cables had been somewat unfortunate. 
Mr. Brekmann mentioned that storage batteries were used to a greater 
extent in America than in this country. He instanced the case of a 
station in Chieago, where the capacity of the accumulators amounted 
originally to 30 per cent. of the total station capacity, but had recently 
been increased to 60 per cent., the actual capacity being now 30,000 ampere- 
hours at a two-hours discharge rate. The cost of maintenance amounted 
to from 5 to 6 per cent. per annum. In his reply Mr. Sheardown pointed 
out that one of the chief advantages claimed by the Edison Company for 
continuous-current distribution lay in the direction of better regulation. 
He also agreed with the other contributory reasons suggested in the dis- 
cussion. As to the free supply of lamps to the consumers by the com- 
pany, he had made inquiries, and had found that the company insisted 
on supplying lamps, and sent round inspectors at regular intervals. This 
was necessary especially on account of the severe competition by the gas 
interests. Although rubber cables had lasted better in America than in 
this country, all new cables over there were, nevertheless, of the paper- 
insulated type. 


Wireless Telegraph Notes.—A most interesting Paper en- 
titled “ Wireless Telegraphy and War Correspondence,” 
was read by Capt. Lionel James, war correspondent to 
The Times, at the Society of Arts on Wednesday evening. 
He described the difficulties which were encountered and 
the troubles which were experienced owing to the aerial 
wires being blown down by gales, the land receiving 
station being situated on a bleak coast in proximity 
to Wei-hai-wei. In one instance, six hours after the dispatch 
boat Haimun” left Shanghai, the whole of the wireless tackle 
which had been put up there was carried away by a gale of 
wind. Much of the matter related by Capt. James has already 
appeared in The Electriciun, and the remainder, although 
extremely interesting, contained very few technical details 
It was mentioned that the height of the antenna on shore was 
never more than 165ft., and on the boat 105ft. Referring to 
the report of an action before Port Arthur, Capt. James said: 


We commenced to send the message, which was 1,400 words in length, 
from 130 miles. The message was sent in four sections of 350 words 
each. At the end of the first section the operator on the ship listened 
іп for a reply. At last he took off the telephone and said in his quiet, 
quaint American way, Captain, we will deliver the goods. Wei-hai-wei 
says that it is coming in like a drum." The remaining sections were sent 
at once at the rate of 30 words a minute, and although we took the pre- 
caution to repeat each section, yet we might have saved ourselves the 
trouble, since on my return to Wei-hai-wei I compared my written 
message with the message that was handed in at the Eastern Extension 
Cable, and I assure you there was not one word that had been taken 
wrongly. 

Referring to another occasion, Capt. James said : 


Just as day was breaking the chief officer on the Haimun” woke 
‘me to say that the Japanese fleet was on our starboard beam. We had 
hit it off exactly, and keeping abreast of Togo’s squadron, we witnessed 
the operations which cost the Russian cause a first-class battleship and 
Admiral Makaroff. We saw most of the operations, and when the 
Japanese battle squadron hoisted its fighting flags and steamed in to 
engage the fortress, as the flagship, the Mikasa, fired her first 12in. 
gun, my operator despatched my brief message announcing the fact to 
Wei-hai-wei. That message was sent at express rate, and consequently 
was in The Times office a couple of hours later, and making allowances 
for the difference of time, the newspaper office knew that an engagement 
was taking place six hours before that engagement began. The full 
descriptive details of this action, which were contained in a message of 
nearly 2,000 words, were sent correctly from Choda Island, 145 sea miles 
from tbe receiving station. 

Sir WM. PREECE, who occupied the chair, thanked Capt. James for 
the first authentic account of this practical use of wireless telegraphy— 
he was afraid it would also be the last—as no Government would allow 
information to be gained and published in such a manner in the future. 
Capt. James had done the thing too well, and had thus shown how 
dangerous it might be. Not so much importance was attached to the 
height of the antenna as to the electrical equipment. In referring to the 
great speed and accuracy of the de Forest system, he doubted whether 
any telegraphic circuit in Europe could transmit 2,000 words without 
error, either in copying, sending or receiving. 


Mr. CUTHBERT HALL said he failed to understand the point of the 
Paper. Thousands of words were sent by the Marconi system daily, and 
distances of 1,500 miles were covered. So far as he could gather, it was 
only the character of the news transmitted that was interesting. 

Gen. STERLING said he did not think commanders would allow wire- 
less telegraphy to be used for such purposes in the future. Would Capt. 
James eiie a little more information regarding disturbances ? 


In his reply to the discussion, the author said that he knew 
nothing of the scientific merits of the system, but had absolutely 
por its practical utility. Although Italian, Russian and 

apanese systems were working all around them no disturb- 
ances were experienced except when they were within a mile of 
a foreign spark. He had chosen the De Forest system because 
of its immunity from interference and its great superiority 
in point of speed. They frequently worked at between 30 
and 40 words per minute, whereas no other system that he 
knew could accomplish more than 10 or 12. A vote of thanks 
to Capt. James was then proposed by the Chairman, who said 
that the sphere of wireless telegraphy was not land work at 
all, but it was eminently suitable for communication at sea. 


We are informed that the Oceanic Steam Navigation Co. has 
enteredintoan agreement with the Marconi International Marine 
Communication Co. for the equipment with Marconi telegraph 
apparatus of six of the White Star liners—viz., the “ Oceanic,” 
* Baltic," * Celtic,” “Cedric,” Majestic and “ Teutonic.” 


— y 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, January 20th. 
INSTITUTION OF MECHANICAL ENGINEERS. 

8 p.m. Ordinary General Meeting, when the following Papers will 
be read: (1) ** Some Impressions of American Workshops," by 
A. J. Gimson. (2) * Waterworks Pumping Engines in the 
United States and Canada,” by John Barr. (3) ** Some Features 
in the Design and Construction of American Planing Machines," 
by Archibald Kenrick, jun. (4) “ Engines at the Power Stations 
and at the St. Louis Exhibition," by Alfred Saxon. 


ELECTRO Harmonic Society. 
8 p.m. Smoking Concert, Holborn Restaurant (King's Hall). 
Roya INSTITUTION, 
9 p.m. Evening Discourse by Prof. Sir James Dewar, F. R. S., on 
* New Low-Temperature Phenomena." 


SATURDAY, January 21st. 
GLASGOW UNIVERSITY ENGINEERING SOCIETY. | 
8.45 a.m. Visit to Messrs. Bruce, Peebles & Co.’s Works. Train 
leaves Central Station (Caledonian Railway) for Edinburgh at 
8:45 a.m. 


MONDAY, January 23rd. 
Nonru-Easr Coast INSTITUTION oF ENGINEERS AND SHIPBUILDERS. 

7:30 p.m. General Meeting at the Literary and Philosophical Society, 
Westgate-road. Included in the business of the evening will be 
Mr. W. R. Cummins’ reply to the discussion on his Paper: 
“ A Comparison of Vertical and Horizontal Tubes in Water 
Tube Boilers”; and a paper on Petrol Motor Cars,” by 
F. Little. 


TUESDAY, January 24th. 
SOCIETY or ARTS: COLONIAL SECTION. 

4:30 p.m. Ordinary Meeting. Paper to be read: British Com- 
mercial Prospects 1n the Far East," by Byron Brenan, C.M.G. 

WEDNESDAY, January 25th. 
LNSTITUTION oF ELECTRICAL ENGINEERS: BIRMINGHAM LocaL SECTION. 

7:30 p.m. Meeting in the University. Paper to be read: Тһе 
American Tour of the Institution of Electrical Engineers," by 
Dr. D. К. Morris. 

SocIETY OF ARTS. 

S p.m. Ordinary Meeting. Paper to be read: London Electric 

Railways,” by the Hon. Robert P. Porter. 
THURSDAY, January 26th. 
GLASGOW University ENGINEERING SocIETY. 

7:45 p.m. Meeting at the Glasgow University. Paper to be read: 
“The Commercial Efficiency of Prime Movers with Special 
Reference to Large Gas Engines,” by A. M. Downie. 

INSTITUTION OF ELECTRICAL ENGINEERS, 

8 p.m. Ordinary General Meeting, when the discussion on Messrs. 
Booth and Kershaw's Paper, “ Fuel Economy in Steam Power 
Plants " will be taken. 


FRIDAY, January 27th. 


PnHysicaL Society. 

5 p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: —(1) Action of a Magnetic Field 
on the Discharge through a Gas," by Dr. R. S. Willows. (2) 
* Action of Radium on the Electric Spark," by Dr. R. S. Willows 
and Mr. J. Peck. (3) The Slow Stretch in Indiarubber, Glass 
and Metal Wires when subjected to a Constant Pull,” by P. 
Phillips. (4) Determination of Young's Modulus for Glass," by 
C. A. Bell. 45) Some Methods for Studying the Viscosity of 
Solids," by Dr. Boris Weinberg. 
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ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 


(Continued from page 458.) 


ALTERNATING-CURRENT METERS—Y continued). 


Fig. 7 shows the stationary portion of the motor in plan 
with the disc in position. The arrangement is that adopted 
by the Westinghouse company in their integrating wattmeter. 
The varying resultant field generates eddy currents in that 
portion of the disc lying in and near the horizontal air-gap, 
and the action between the fields created by the eddy currents 
and the field which induces them produces the torque which 
causes the disc to rotate. 

Reference has been made to compensating devices for 
ereating the 90deg. phase difference between the main and shunt 
fluxes when the load is non-inductive. The compensation may 
be effected by (1) causing a resultant shunt flux which lags 
slightly behind that produced by the shunt winding or (2) by 
producing a second main flux by means of a coil wound oppo- 
sitely to the first and possessing more self-induction than it. 

Suppose in diagram 8 
the flux due to the main 
coil be represented by MF гт 
and that due to the shunt ———— 
coil by SF, lagging b 
an angle, a, behind MF 
(a in practice is usually 
between 70 and 80deg.). 

If a second shunt 
winding is placed on the 
shunt core, having in 
series with it a non-inductive resistance in order that its 
self-induction may be small compared with that of the first 
one, it can be so adjusted as to produce a flux SF, so that SF, 
and SF, produce a resultant RF, which lags 90deg. behind the 
flux MF due to the main coils. 

As in practice it would not be desirable to have two shunt 
windings, on account of the extra cost and the increased shunt 
loss, the same effect is usually produced by winding closed 


Fic. 7. 


Fia. 9. 


Fio. 8. 


secondary coils on the shunt core, these being insulated wire 
or simply copper rings, and vanes in the air-gap, in which 
secondary currents are generated. These coils or rings some- 
times have resistance in their circuit, and final adjustment is 
made by varying this resistance. The disc also has some effect. 
. In the second case compensation is obtained by a second 
main coil. usually in parallel with the first but wound oppositely. 


If in diagram 9, MF, and SF represent the main and shunt. 


fluxes produced without compensation, and if MF, be the flux 
produced by the added coil which is wound in the reverse 
direction, the resultant main flux MR is created, which will be 
90deg. ahead of SF when the two main circuits are correctly 
adjusted. From the diagram it is apparent that the circuit 
which produces MF, must have greater self-induction than 
that which produces MF,, for if their self-inductions were 
equal MF. and consequently the resultant MR, would all 
be in the line ab with MF,, and no difference would be pro- 
duced in the angle а, The circuit producing MF, usually 
includes an adjustable resistance, by which the final regulation 
is effected. 

The Foucault or eddy-current brake is now so well known 
that it hardly needs description. It is a most important factor 


* From a forthcoming book to be published by The Electrician " 
Printing and Publ'shing Co. All rights are reserved. 


in motor meters, being made use of in the majority of meters 
of this class. 

A disc of metal rotates in the field of a permanent magnet, 
and in consequence of the movement eddy currents are gene- 
rated in the dise. The torque thus created is proportional to 
the speed, and therefore prevents acceleration after the disc 
has obtained a definite speed. 

This form of brake is so simple yet so perfect, that no 
better can be wished for, and the only point against it is the 
uncertainty of the strength of the magnets remaining constant. 
To ensure uniformity in the strength, it is important that the 
magnets be made of a very hard steel and tungsten alloy; 
that their length and section should be great compared with 
the length and area respectively of the air-gap, so that a 
strong flux may be maintained; that they be properly aged 
artificially, so that after the ageing processes they are left at 
just the right strength which the quality of the alloy is 
capable of retaining permanently ; and, finally, that the air-gap 
does not alter by the magnet tending to warp, and so opening 
out or closing up the air-gap by a slightamount. А very small 
alteration in length of the air-gap makes a great difference in 
the brake torque and, consequently, in the speed of the meter. 


The “ Bat" Meter.*—Fig. 10 shows a view of the “Bat” 
meter, which is also shown diagrammatically in Fig. 11 with 
the dial, train and top bearing removed. The meter is pro- 
vided with a neat clamping gear. The screw L (Fig. 11) when 
unscrewed allows the collar P to rise and lift the spindle off 
the jewel. Referring to Figs. 10 and 11, the brake magnet is 
seen on the left, and the sta- 
tionary portion of the motor 
on the right; the disc F (which 
is of copper) being just under 
the registering train. The ad. 
justment of the meter at high 
load is rendered very easy, 
and is done by screwing or 
unscrewing the milled-headed 
iron screw V after having 
loosened the clamping screw 
S. The screwing up of V in- 
creases the leakage or reduces 
the magnetic field of the brake 
magnet passing through the 
disc by making a second path 
for it through V, and the back 
plate (which is of iron) to the 
top pole of the magnet. In 
this way a very delicate ad- 
justment can be made to the 
brake field. Should the curve 
require raising or lowering at 
low load, this is easily done 
by moving the iron screw E 2 
(Fig. 11) forward or backward as required by means ot the knob - 
E1. If EI is brought forward the speed will be increased. 

The motive part is seen in Fig. 12. The two shunt coils are 
wound on a U-shaped iron core, the upper ends of which are 
split to form two poles. A laminated yoke is placed above 
the shunt coils, there being small air-gaps between this yoke 
and the core. Upon the four horns of the core аге wound the 
series coils in reversed directions (Fig. 12), thus causing a time 
lag in the fluxes through the two horns of each pole. The 
resultant shifting field in this meter passes twice through the 
dise, once at each pole. It starts from the first and third 
horns and shifts to the second and fourth, when it again starts 
at the first and third and so on, passing up through the disc 
along the iron bar E (Fig. 11) and down at the other pole. 
The meter possesses a fairly high torque, it being about 
2:3 gr.-em. at full load. The curve of the meter on non- 
inductive load is a fairly straight line, drooping about 1 per cent. 
at full load. On inductive load of power factor 0:44 a differ- 
ence of 2°6 per cent. has been found, the meter under-register- 
ing, as would be expected. The starting current is low. The 
shunt current of 100-volt meters is 0:06 amperes, and, 


Fia. 10. 


assuming the lag of this current to be 80deg., the true watt 


* In order to observe strict impartiality, the meters are described in 
alphabetical order. 
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loss in the shunt circuit would be 1-04 watts. Single-phase | UNITED STATES GOVERNMENT REPORT ON WIRE- 


meters of this make are made up to 500-amperes capacity and 
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for pressures up to 300 volts. For circuits above 300 amperes 
series transformers are employed and above 300 volts potential 
transformers, the meter 
used in conjunction with 
them being a 100-volt 
10-ampere one. 

Two and three-phase 
meters are also made; 
they are somewhat simi- 
lar to the single-phase 
meter, but are provided 
with two driving por- 
tions and an additional 
disc, one of the discs 
being used as the arma- 
ture and the second as 
the brake disc. The Bat 
meter is made in France 
and Switzerland. The 
workmanship is all that 
can be desired. The 
watt-hours * per revo- 
lution of the disc is 
marked on the name. ` 
plate of each meter and 
a number, which when 
multiplied by 500 is the watt-seconds per revolution, is 
stamped on one of the gear pillars. 


(To be continued.) 


Fig 1 


19 


* This constant is incorrectly called the watts per disc revolution on 


the meter. 


LESS TELEGRAPHY. 


The President of the United States appointed Rear-Admiral 
Robley D. Evans, Rear-Admiral Henry N. Manney, Brig.-Gen. 
A. W. Greely, Lieut. Commander Joseph L. Jayne and Prof. 
Willis L. Moore, last June, as a Board to consider the entire 

uestion of wireless telegraphy in the service of the National 

overnment. The Board having duly considered the whole 
question issued the following report, which has been approved 
by the President. He has directed that the several Depart- 
ments concerned shall put its recommendations into effect. 


The following was found to be the status regarding Government wire- 
less telegraph stations : — 

(a) The Department of Commerce and Labour has established no 
stations, but permission has been granted to other departments to erect 
10 а reservations and on the Nantucket Shoal lightship and 
its relief. 

(b) The Army has operated six stations and is preparing to instal two 
others in Alaska. The urgent necessity for the stations in Alaska has 
caused the temporary removal of the apparatus from two of the first- 
mentioned, but it is in process of replacement. Four other Army stations 
have been proposed, but for two of these the chief signal officer thinks that 
the proposed naval stations in the same localities, if available to tbe 
Army, would make duplication unnecessary. The Army also has one 
portable train for use in manœuvres or for other military purposes. 

(с) The Department of Agriculture made valuable and extensive experi- 
mentation, and has established two stations and contemplated establishing 
others at prominent points along the coast lines. 

(d) The Navy Department has established 20 shore stations. The 
apparatus has been removed from one of these but will be replaced in a 
few days. Arrangements are being made for the establishment of 10 more 
in the near future—a complete equipment, or some portion of it, having 
been ordered for each one. This includes the two lightships that take 
turns on Nantucket Shoals. In addition to these 30 stations it is proposed 
to establish about 50 nore on shore and to start on the more important 
of these at an early date. The Navy Department has entered into a very 
important contract for the equipment of long-distance stations at Key 
West, Guantanamo ; points to be determined in Porto Rico and on the 
Panama Canal Zone, and Pensacola. Satisfactory communication is to 
be established between all of the first four and between Key West and 
Pensacola. Communication from any one of these stations to ships at any 
points between it and a communicating station is also to be established. 

T wenty-four naval ships have already been equipped, and 10 others are 
to be equipped immediately, or before the completion of the repairs which 
they are undergoing. It is proposed to equip 68 others after the report 
of the Board which is now conducting tests of various systems has been 
acted upon, making a total of 102. One torpedo-boat outfit has been 
ordered for trial. If this apparatus is successful a number of torpedo- 
boat destroyers and small gunboats may be equipped, making the total 
number considerably larger. With these small vessels provided with 
wireless apparatus there would be about 200 naval stations on shore and 
afloat. 

(e) The Treasury Department, while having under consideration wire- 
ess installations for the Life-Saving Service and the Revenue-Marine 
Service, has established no stations, but has relied on a leased commercial 
wireless system. 


The following was found to be the status of private stations :— 

The Marconi Company has a long.distance station on Cape Cod for 
communicating across the Atlantic, and two others of comparatively 
short range on Long Island. The Board understands that that company 
proposes to establish numerous stations along the Atlantic and Pacific 
coasts. 

The,New York Herald Co. has a station on the lighthouse reservation 
on Sankaty Head, Nantucket Island, and has been permitted to maintain 
stations on the two lightsbips which relieve each other on Nantucket 
Shoals. These privileges have been withdrawn, however, owing to the 
refusal of the Marconi Company, which operated them for the Herald, to 
receive wireless messages from vessels using other systems. | 

The American De Forest Wireless Telegraph Co., and the National 
Electric Signal Co. (Fessenden system) have stations in the vicinity of 
New York, and both propose to establish a chain of them along the coast. 
The former company has already begun operations at Cape Hatteras and 
at Key West, and has announced that they propose to establish several 
stations to bridge the Pacific and make foreign connections. It has also 
established several stations away from the sea coast, especially on the 
Great Lakes, and is planning to have a regular interior system, according 
to one of its officers. . 

The Fessenden system has stations in Philadelphia and Washington. 
Fessenden states that his company is negotiating for permission to 
establish communication with Bermuda. E 

The Providence Journal maintains several stations in the vicinity ot 
Narragansett Bay, and there are several other systems which are at 
present not very active. | 

On the Pacific coast the Pacific Wireless Telegraph Co. has several 
stations, and has been making persistent efforts to obtain authority to 
establish stations on the lighthouse reservation, Farallon Islands, and at 
other prominent Government reservations along the Pacific const. 

There is an inter-island system operated in Hawaii. 

A number of transatlantic liners are using the Marconi apparatus. Few 
coasting vessels are using any system, but the indications are that this 
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method of communication will come into quite common use when the 
shipowners feel that conditions are favourable. 

he Navy Department has at times been very seriously interfered with 
in the vicinity of New York and Boston, and there are already so many 
stations in the vicinity of Newport that an effort has been made by the 
officer in charge of the torpedo station to establish a tentative arrange- 
ment whereby the various stations will interfere as little as possible with 
each other. 

Reports from the naval wireless station on Cape Cod indicate that on 
one occasion that station was temporarily crippled, very probably by heavy 
sending at the Marconi long-distance station a few miles away. 

It would appear that the Weather Bureau already has a station at one 
of the most important points on the Pacific coast, where the Navy Depart- 
ment desires to erect one and equip it with more powerful apparatus than 
now in use by the Weather Bureau. The Weather Buraau also intended 
putting in new apparatus, it having been demonstrated that that now in 
use is unable to communicate with the nearest naval station in San 
Francisco Bay, although the latter has sufficient power to reach far 
beyond the Farallons. This is one of the places where the Pacific 
‘Wireless Telegraph Co. is so anxious to locate. 

The Weather Bureau also contemplated establishing stations at promi- 
nent points where the е Department already has stations in operation 
‘or proposed to establish them. Most of the stations proposed by the 
wireless-telegraph companies are to be located at prominent points where 
Government stations are already established or proposed. This state of 
affairs seems to demand prompt action to avoid most unfortunate con- 
fusion and unnecessary duplication. 

As a first step toward avoiding this condition the Board adopted the 
following resolution :—“ Resolved, That all installations of Government 
wireless-telegraph stations be suspended except at stations now under 
contract, until the final report of the Board is acted upon by the President. 
That all departments of the Government interested in wireless telegraphy 
should refuse to allow any private company to instal a station on any 
Government reservation until so authorised by proper authority." 

CONCLUSIONS. 

The conclusions of the Board are :— 

That the science ot wireless telegraphy has been advanced by the able 
-and persistent work of the Signal Corps of the Army and the Weather 
Bureau of the Department of Agriculture, as well as by the experimental 
work of the Navy Department. 

That wireless telegraphy is of paramount interest to the Goverment 
through the Navy Department, and that its use by the Signal Corps of 
the Army for communication between military posts of the Army and 
other necessary links will be necessary both in peace and war, and 
that such use shall be unrestricted. When interference seems probable 
between stations of the Navy and War Departments, the question involved 
sball be mutually settled by representatives of the two departments. 

That coastwise wireless telegraphy is not a necessity for the work of 
the Weather Bureau of the Department of Agriculture, provided that the 
necessary meteorological data tor that department can be collected by the 
stations of the Navy Department from ships at sea and by them sent to 
&he Weather Bureau of the Department of Agriculture. 

That the maintenance of a complete coastwise system of wireless 
telegraphy by the Navy Department is necessary for the efficient and 
economical management of the fleets of the United States in time of peace 
and their efficient mancuvring in time of war. 

That the best results can be obtained from stations under the juris. 
-diction of one department of the Government only, and that representa- 
tives of more than one department should not be quartered at any station. 

And finally the Buard concludes that the Government must take the 
necessary steps to regulate the establishment of commercial wireless- 
telegraph stations among the States and between nations. 


RECOMMENDATIONS. 

In order that the above conclusions may be carried into effect, the 
Board recommends— 

That the Signal Corps of the Army be authorised under its chief to 
establish from time to time such wireless stations as he may deem 
necessary, and that they do not interfere with the coastwise wireless- 
telegraph system of the Government under control of the Navy Depart- 
ment, and further, that the chief signal officer be requested to inform the 
Navy Department what stations of its system may be utilised to transmit 
messages for the Signal Corps or other bureaus of the War Department, 
and that representatives of the Signal Corps of the Army and the Bureau 
of Equipment of the Navy Department be at once requested to draw up 
such rules as will ensure the efficient and harmonious carrying into effect 
of the above recommendations. 

That the necessary steps be taken to have the Weather Bureau of the 

‘Department of Agriculture turn over to the Navy Department all coast- 
"wise wireless-telegraph apparatus now under its control, and such material 
as it may have in its possession which can be utilised by the Bureau 
of Equipment of the Navy Department, and that proper transfers of 
funds for this purpose be made. 

That the Weather Bureau of the Department of Agriculture furnish to 
the Hydrographic Office of the Navy, and to the naval wireless-telegraph 
stations, or to other portions of the public service, such meteorological 
data as it or they may desire at no cost to them. 

That the Department of Agriculture shall continue the work of its 
meteorological vessel-reporting and storm-warning stations, as now con- 
stituted and provided for by law, and continue the control of sea-coast 
telegraph systems, except wireless systems. 

That the necessary steps be taken that the Navy Department may 
equip and instal а complete coastwise wireless telegraph system covering 
the entire coasts of the United States, its insular possessions, and the 

. eanal zone in Panama. 


That the Navy Department be directed to receive from the Signal Corps 
of the Army, at such points as may be requested by the chief signal officer 
of the Army, all messages for Army posts within their radii, and transmit 


them, under such rules as may be agreed upon by the representatives of 


the Signal Corps and Bureau of Equipment, without cost to the Signal 
Corps of the Army. О | 

That all meteorological reports from vessels of war or commerce or 
other sailing craft, now being forwarded direct to the Hydrographic 
Office of the Navy, shall be forwarded direct to the Weather Bureau, 
and the control of ocean meteorology be transferred to the Department 
of Agriculture, which already has ample law for doing this work. 

That the estimates for the support of the Hydrographic Office of the 
Navy, or any other office of the Navy, for the next and succeeding fiscal 


‘years, do not contain any provision for the making of ocean forecasts, 


or for the publication of meteorological data, other than such as may Бе 
needed by the Hydrographer of the Navy for use on the pilot and other 
charts, whtch data shall be furnished by and credited to the Weather 
Bureau. 

That it is the opinion of this Board that no meteorological work need 
or should be done by any portion of the Navy for the purpose of publica- 
tion, or for the making of forecasts or storm warnings; that all such 
duties, being purely civil, should devolve upon the Weather Bureau of the 
Department of Agriculture in accordance with the organic act creating 
that Bureau. 

That the wireless stations of the Navy Department shall, without 
charge to the Agriculture Department, receive and promptly transmit to 
the ocean or to islands, or to other places where the information can be 
made useful, the storm warnings of the Weather Bureau. 

That the Navy Department shall request all vessels having the use of 
its wireless stations for the receipt of messages, to take daily meteoro- 
logical observations of the weather when within communicating range 
and to transmit such observations to the Weather Bureau, through naval | 
wireless stations, at least once daily, and transmit observations oftener 
when there is a marked change in the barometer; and that there shall be 
no charge against the Agriculture Department for these observa:ions, or 
for the transmission thereof. 

That representatives of the Department of Agriculture and the Bureau 
of Equipment of the Navy Department be directed to prepare the neces- 
tary rules for the harmonious und efficient carrying on of the above 
rec ommendations. 

We recommend that as fast as the naval wireless-telegraph stations are 
put in operation the Navy Department be directed to receive and trans- 
mit through these stations, free of charge, all wireless messages to or 
from ships at sea, provided such stations do not come in competition 
with commercial stations, until such time as Congress may enact the 
necessary legislation governing the subject. 

In asking for legislation on this point, the Board desires to invite atten- 
tion to the fact that where wireless stations are needed for the merchant 
marine, as a rule the Navy will also require them. The Board believes it 
to be in the interest, not only of governmental, but public economy and 
efficiency, to permit the naval statiuns to handle the public service, for in 
the present state of the art but one station is desirable for the public 
interests in such places. As the needs of the Navy are paramount on 
&ccount of the problem of national defence, private stations should not be 
allowed to locate to the disadvantage of the former. Moreover, there is 
at present no public need for multiplication of stations at these pointa. 

It is admitted, however, that there may be special cases where private 
stations can serve a useful purpose, and the Board believes that the 
Department of Commerce and Labour should have the duty of issuing 
licences in such cases under such regulations as will prevent interference 
with stations necessary to the national defence. All private stations in 
the interior of the country should also be under supervision of the 
Department of Commerce and Labour. 

This method of placing private stations under full Government super- 
vision is desirable in order to regulate them for their mutual and the 
public welfare, as well as from considerations of national defence, Aside 
from the necessity of providing rules for the practical operation of such 
stations, it seems desirable that there should be some wholesome super- 
vision of them to prevent the exploitation of speculative schemes based 
on a public misconception of the art. 

It is believed that invention and private enterprise should be encour- 
aged in every legitimate way, and it is the policy of the Navy Depart- 
ment to do this. It has the means of assisting inventors that no other 
department has, and it believes that in order for it to lead the navies of 
the world in this matter, which is of great importance to the national 
defence, that every reasonable facility should be given inventors, while 
at the same time it is working out the problems of the application of 
their inventions to its requirements in times of peace and war. 

To prevent the control of wireless telegraphy by monopolies or trusts, 
the Board deems it essential that any legislation on this subject should 
place the supervision of it in the Department of Commerce and Labour. 

Because international questions may arise, due to the fact that the 
use of wireless-telegraphy stations in our own possessions may affect the 
use of similar stations in foreign countries, it is desirable for the Congress 
to enact legislation which will enable the Government properly to handle 
such cases; a failure to do so may seriously embarrass the Government 
at some future time. 

It is thought that the legislation recommended in placing private 
Stations under the supervision of the Department of Commerce and 
Labour will also cover this case. 

In conclusion, the Board deems it essential that the Executive take 
such action as in his judgment seems wise to prevent the erection of 
private wireless-telegraph stations where they may interfere with the 
naval or military operations of the Government until legislation may be 
had by Congress on this subject, 
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.,U.& NAVAL WIRELESS TELEGRAPH SERVICE. 


The following regulations governing the use of the U.S. 
Naval Coastwise Wireless Telegragh Stations have been issued 
as a Special Notice to Mariners“ 

1. The facilities of the naval coastwise wireless-telegraph stations 
(including the one on the Nantucket Shoal Lightship), for communicating 
with ships at sea, where not in competition with private wireless-tele- 
graph stations, are placed at the service of the public generally and of 

maritime interests in particular under the rules established herein, which 
are subject to modification from time to time, for the purpose of :— 

a) Reporting vessels and intelligence received by wireless telegraphy 

with regard to maritime casualties, derelicts at sea and overdue Vessels 

(6) Receiving wireless telegrams of a private or commercial nature from 
ships at sea for further transmission by telegraph or telephone lines. 

(c) Transmitting wireless telegrams to ships at sea. 

2. For the present this service will be rendered free. All messages 
will, however, be subject to the tariffs of the ship stations and land 
lines. Arrangements have been made with both the Western Union and 
Postal Telegraph Companies for forwarding messages received from apr 
at sea. When a message is not prepaid the company delivering it w 
collect the charges. Ship owners should arrange with companies operating 
the land lines as to tariffs and the settlement therefor. Messages will not be 
accepted for transmission to ships whose owners have not agreed to accept 
unpaid messages, unless a sufficient sum is deposited to cover all charges. 

3. The Nantucket Shoal Lightship Station will report vessels and 
transmit messages from them if the signals are made by the International 
Code, or any other known to the operators on the lightship. 

4. When notified by the Weather Bureau of the Department of Agri- 
culture, naval wireless-telegraph stations will give storm warnings to 
vessels communicating with them by wireless telegraphy. Storm warn- 
ings will soon be sent to the Nantucket Shoal Lightship by wireless 
' telegraphy and storm signals furnished by the Weather Bureau will be 

displayed therefrom to warn passing vessels. 

5. All vessels having the use of the naval wirelesstelegraph service 
аге requested to take daily meteorological observations of the weather 
when within communicating range and to transmit such observations to 
the Weather Bureau by wireless telegraphy at least once daily, and transmit 
observations ofterer when there is a marked change in the barometer. 

6. Arrangements for a time signal service by wireless telegraphy are 
now being made. | 

7. All ship owners desiring to use any special code of signals for commu- 
nicating with the Nantucket Shoal Lightship Station or any of the shore 
stations, or make any other special arrangements are requested to communi- 

_cate with the Bureau of Equipment, Navy Department, Washington, D.C. 

8. All Chambers of Commerce, Maritime Exchanges, newspapers, 
news agencies, and others desiring to have vessel reports and general 
marine news forwarded to them regularly are requested to communicate 
with the Bureau of Equipment in order that necessary arrangements for 
the service may be made. In no case will an operator attached to a station 
be allowed to act as an agent for any individual or corporation, but all 
vessel reports and marine news not of a private nature will be supplied 
to all applicants, so long as this service does not too greatly tax the 
personnel of the stations, when it will be necessary for those desiring 
information involving much time for its distribution to appoint agents 
who will be allowed access to the station bulletins. 

9. Naval wireless-telegraph stations are equipped with apparatus of 
several systems and can communicate with all the principal wireless- 
telegraph systems now in use, if tuned to the same wave length. The 
department is desirous of co-operating with all ship owners wishing to 
avail themselves of its wireless-telegraph service, and, judging from its 
experience with numerous systems, it is believed that there will be little 
or no difficulty in arranging for communication between its stations and 
ships equipped with apparatus of other systems, if the owners of the 
apparatus as well as the owners of the ships are desirous of establishing 
such communication. 

10. Vessels desiring to make use of this service regularly must agree 
to transmit and receive all Government messages free. 

The following stations are fully manned and will be prepared to receive 
messages at all hours, except in case of accidental breakdown, which is not 
apt to occur because of precautionary measures which have been taken. 

. The call letter is given opposite the name of each station :— 


Stations, Call letter. Stations. Call letter. 

Navy Yard, Portsmouth, N.H. PC | Highlands of Navesink, N.J. PV 
Cape Ann (Thatchers Island). PE | Cape Henry, Va. .......... QN 
Highland Light, Cape Cod, Navy Yard, Norfolk, Va. .... QL 

Mags: cow seers S bares PH | Dry Tortugas, Fla. RF 
Nantucket Shoal Lightship .. PI San Juan, P. RRR... . SA 
Torpedo Station, Newport, R. I. PK | Culebra, W.I. .............. SD 
Montauk Point, L.I. ........ PR | Yerba Buena Island, Cal. .... TI 
Navy Yard, New York ...... PT | Navy Yard, Mare Island, Cal. TG 


It is expected that the following stations will be in operation in a few 
weeks fully manned to receive messages at all hours :— 


Stations. Call letter. Stations. Call letter. 
Cape Elizabeth, Me. ......... PA | Naval Station, Guantanamo, 
Navy Yard, Boston, Mass. .. PG Cuba ........ . 81 
Naval Station, Key West, Fla. RD | Farallon Islands, Cal. ..... . TH 
Navy Yard, Pensacola, Fla... RK | Naval Station, Cavite, P.I... UT 
Panama Canal Zone ........ SL | Cabra Island, P.I........... UY 


The following stations are equipped with apparatus, but are not yet fully 
manned; they willreceiveand transmit messages when operatorsareon duty: 


Stations. Call letter. 
Naval Academy, Annapolis, Md. ...... ................. QG 
Navy Yard, Washington, D.C. Q1 


The Bureau of Equipment expects to erect wireless-telegraph stations 
at the principal points along the coast of the United States and at points 
in its insular possessions. As fast as they are completed they will be 
open for public use under the regulations established herein. 

Notice will be given in the Notices to Mariners when stations are put 
in operation or withdrawn from the service for any reason. 

Messages for the Cape Ann station should be forwarded via the Navy 
Yard, Portsmouth, N.H. 

The Nantucket shoal lightship will transmit its messages to the Tor- 
pedo station, Newport, R.I. All messages intended to be sent via this 
lightship to ships at sea should be sent to the Torpedo station. 

Messages for the Montauk Point wireless-telegraph station will also be 
sent via the Torpedo station, Newport, R.I. 

Arrangements have been made with the Weather Bureau for the trans- 
mission of messages between Cape Henry wireless-telegraph station and 
Norfolk. All messages intended for the Cape Henry station should be 
sent via the Weather Bureau, Norfolk, Va. 

All messages intended for Dry Tortugas should be sent via the Naval 
Station, Key West, Fla. 

The station at Yerba Buena, Cal., can be reached by either the Postal 
Telegraph or the Western Union system and the one at Mare Island by 
the Western Union. 

The Farallon station will communicate with Yerba Buena Island, Cal. 


INSTRUCTIONS TO GOVERN COMMUNICATION BY WIRBLESS TELEGRAPHY 
BETWEEN WIRBELESS-TELEGRAPH STATIONS AND SHIPS, 


I. A vessel wishing to communicate with a station and having ascer- 
tained by listening in" that she is not interfering with messages being 
exchanged within her range, should make the call letter of the station at 
a distance not greater than 75 miles from it. 

II. The call should not be continuous, but should be at intervals of 
about three minutes in order to give the station a chance to answer. 

III. After the station answers the vessel should send her name, 
distance from station, weather and number of words she wishes to send ; 
then stop until the station makes O. K., signals the number of words she 
wishes to send to vessel and signals go ahead. 

IV. Then the vessel begins to send her messages, stopping at the end 
of each 50 words and waiting until the station signals O. K. and go ahead ; 
when all messages have been she will so indicate. If the sender desires 
to designate the Western Union or Postal Telegraph system for further 
transmission of his message he should do so immediately after the address, 
as for example: A. B. C., Washington, D. C., via W. U. (or P. T.).“ 

V. When a vessel has indicated that she has finished the station will send 
tothe vessel such messages as she may havefor her in the following order :— 

(a) Government business —viz., telegrams from any government depart- 
ments to their agents on board. 

(b) Business concerning the vessel with which communication has 
been established —viz., telegrams from owner to master. 

(c) Urgent private dispatches, limited. 

(d) Press dispatches. 

(e) Other dispatches. | 

VI. In the case of the Nantucket Shoal Lightship, it will, immediately 
on receiving the vessel’s call, acknowledge, and (after receiving vessel's 
name, distance, weather report and number of words she wishes to send 
transmit the first three to Newport, and then tell the vessel to go ahea 
with her messages. 

VIL After receiving these and sending the vessel any message on file 
for her, the lightship will transmit to Newport messages received from. 
the communicating vessel in the following order :— 

(a) Government business. 

(b) Urgent private dispatches, limited. 

(c) Press dispatches. 

(d) Other dispatches. | 

VIII. A naval wireless-telegraph station has the right to break in on 
any message being sent by a vessel at any time, and the right of way may 
be given at any time to a government vessel or one in distress. 

IX. When two or more vessels desire to communicate with a naval 
wireless-telegraph station at the same time, the one whose call is first re- 
ceived will have right of way, and the others will be told to wait and will 
be taken up in turn. Vessels having been told to wait must cease calling. 

X. In case communication is not established with any ship for whi 
messages are on file, the naval wireless-telegraph station will notify the 
telegraph company from which the messages were received, giving suffi- 
cient information for them to identify the telegrams and notify the sender. 

XI. In order to obtain the best results, both sending and receiving: 
apparatus should be tuned to wave length of 320 metres. 

XII. Until further notice the speed of sending should not exceed 
12 words per minute. 

XIII. In order that all messages received at naval wireless-telegraph 
stations may he forwarded toships for which they are intended, and in order 
that all ships equipped with wireless-telegraph apparatus may receive storm 
warnings, they should always report when in signalling distance of a 
naval wireless-telegraph station. 

XIV. The service being without charge at present, the Government 
accepts no responsibility for the reception or transmission of messages 
from or for passing vessels. Every effort will be made to transmit all 
messages without error and as expeditiously as possible. It must be 
remembered that errors are not uncommon in ordinary telegraph and 
cable messages, so that due allowance should be made. 

XV. In order that the service may be made as good and as useful as 
possible, it is requested that complaints should be promptly reported to the 
Bureau of Equipment as soon as possible after the cause therefor, giving 
date, hour and other details, to enable the Bureau to investigate the case- 

XVI. Information regarding the Naval wireless-telegraph service will 
be published in Notices to Mariners." 
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PRICE PER UNIT. 
Small figs. (1) indicate first hour, (2) 


METEBS. first two hours, &c. 
Power. 
Lighting. Private. | Trams. 


Г Reas 7d. (1) —2d. 
Bails & О.К. bd shops and 2d. to 1d.“ 2d. 


. private 
Aron, Hookham, 64d. or £7 108. | 150 ) E.P. 14. 1:364. 
рег kw. per ann. yon 
Thomeon & 1°75d. p. unit | 460 H.P. 1d. 


Hookham, T. H. 4d,0.—14d, 144.044, — ... 
per prepayment 
Hookham ...| 7d.—2d. 6d. - 1d. 


Reasob...... | 6d.C)—3d. 3d. ata 


f 
B.T.H. & Reason 7d. — 914. 44d.0-1344. 
electrolytic 


1d. 
0 oA eee eee eae 
Ferranti Hook- 24d., zd. be- 
5 44d. to 3d. теда п E 
rca £ x p.m. 

Ы P 4 d. id. eats 
Ine. E , еш rt 9. 14d. toad. 
араа 7d.) 14. 

am 2d. up to 200,000 uu. 
ern roe From 2000,000 to ses SN 
£2 58; 300,000 10% disc, 

Above 800,000 % 


Thomson, Aron 5 d.— 2d. 2d. & 1d. 134. 
and Hookham E: 


Ferranti, Bas- 44.2124. 249-144. РЕ 


t ull tian and Reason and slidg. scale 
£2 Aron, Thomson 4d | 2hd 200400. Ы. 
and Thomson | : 2 | 101 d. 
724. E Hook- ; 
сло а ght & | 3d. 144. ИЯ 
icht i| Ferran 
012] mookham, Thom 4d. & 4d. 22 144. 
son and налы : 
£2 lenberger, 
de Shalle ape ge 4d. 24d. 2d. 
inghouse 
«| Reason Fer- 6d. — 12d T 
| ranti 
i f - 
а Hooked, Tiem 4d. Id. 184. 
ATA Fricker 
iso] Thomson .. 8d. —3d. Sd. - gd 
t2 e M 
**] Ferranti .. 5d.and 2d. and T 


sliding scalejslidingscale 


e| Hookham = and | 44d. ог |13d.-1d.| 2d.— Id. 


Reason electrolytic 6d D9 d 
++ [Hookham,Ferranti| 43d. & 4d. 1124. &14.] 11d. 


Bastian, Keaton, & 


“4 Hookham, 7d. — 2d. ^ 244. 2d. to 
£1 "erranti ana 54d. 13d. 
nus e Vallee 44. 2d.0—1d. Tu 
41 and Wright 


Hookham, Thom. | 334. or 1s. per 2d. to] 1d, — 
son, Ferranti, 8 c.p. and 13d. d = 
Westinghouse per unit 


cox "'ookham, Thom- 1 d. 1 — 34d. 2d. 144. 
n ү Went - & 6d. 


and 7d. (0-2 Id. ad. - 14d. 


an 


Ferranti ... 4d. |2d.tolid.| 124. to 


— — eee —w— + ^ 
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TARIFFSYSTEM.| 2. i 
indicates the С * owned by 
WRIOHT system | О 12 L. A. = 
of charging. 8 2 Local Aut 
D. Co. e 
indicates a, 8 Company 
Discounts. 
W. ight | CO. 
power 
Hopkinson 2/4 | L.A. 
system 
& D. 3/0 Co. 
W.  2/6to L. A. 
2/10 
W. 2/6 | Co. 
W. & D. 3% & Co. 
4/0 
ёз „ ША; 
D.57 34. per L. A. 
| dis. 
W. | 2/2 Various 
| Cos. 
m . . | Co. 
D. 3/6 | Co. 
W.&D. 2/4 | L.A. 
net 
None 2/7 I.A. | 
D. | 3/0 | Wigan 
Corp'n. 
T 2/11} Co. 
es 1/9 | Co. 
Time 3/2 | L.A. 
switch 
D. 3/8 | Co. 
W. 4/2 | Co. 
5% 3/4 | Co. 
discount 
W. 2/ & L.A. 
2/10 
D. 2/9 to L.A. 
3/0 
M. & 3/9 Co. 
Flat Rate 
W. & D. 2/3) L. A. 
Miu 6c counts 
id 2/7 | L.A. 
W. & D. 3/0 Со. 
W. & D. 3/9 Co. 
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Copyright. 


REMARKS, 


No economisers. Natural draught. Hand firing. Duplicate steam 
driven feed pumps. Duplicate pipes. Motors on hire. Free wiring 
by Corporation. 

Green econ. 3,040tubes. Nat. draught. B. & W. chain grate and Vicars stckers. Че 


and Blake steam feed pumps exhausting into feed-water heater. Superheateri ы 
Bioom-st, Dickinzon-st, and portion of Stuart · at. 


Nearly all power. Load factor 40 cent. Mond gas generati lant. 288-tubes. 
Green economiser. Natural driught- Mechanical lakers. Elec." and steam (сей 
pumpe and injectors. No free wiring, &c. 150xw. tramway load. 


96-tube Green econ. Natural draught for Lancs. boilers,  Electrie fan for B. & V. 
dust destructor) boilers. Comp. Hall feed pumpe and iu ector. Proctor stokes 
поо воя ба. am ber quarter. Motors on hire purchase, Third generating set do 

Power house at St. Peters. Traction (Margate to Ramagate, &c.) 60 cars. 
9 miles track. Hand stoking. Pump own water. Dup. Blake-Knowles 
feed pumps.  Clay-cross econ. Nat. draught. 

216-tube econ. Induced draught. Davidson fan: Hand stoking. Town 
water. Two Weir, one elec.-driven and one Smith Vaile” feed pumps 
One feed water heater. One Gwynne circulating pump. 

256-tube economiser. Nat. draught. Elec. feed pumps and injector all in 
duplicate. Cur. supplied to the Middleton Elec. Trac. Cod Hick-Har- 
greaves superh’s. Hand stok'g. Motors on hire at 15% per an. on cost. 


Meldrum dust destructor. Economiser, river water. х 
for lighting. Motors on , Battery day - load 


384-pipe Green econ'r. Natural draught. B. and W. stok t 
supplied to Tyneside Tramways Co. and to Durham County Rleckria 
Power Distribution Co. Prov. Order granted in 1902 for Newburn. 

Street lighting and lighting of Municipal buildi on 
TwoGreen econs. Nat. draught. Vicars . 
pumps. M. & P. high lift motor-driven rot. pumps for circ. water to cond. 

190-tube Lowcock economiser. Natural and forced d derfed 
stokers. For connections, see also Table I. angat. Up 


96 and 132-tube Green econ'rs. Nat. draught. Hands Я T 
tions. Worthington & Weir feed pumps. 2 Berryman foe] QN: тона 
Power also 2d. 1st 500 units per qr.; 12d. 2nd 500; 144. after. 


Street lighting by 15 ampere arcs from rectifiers, 1 Í 
economisers. Nat. draught. Vicars stokers. Steam. driven Cameras фот 
Weir and one Tangye feed pumps. В. & W. superheaters ' 


192-tube Green econ. Duplicate feed arrangements. Nat.. draught. 
Hand stoking. Pump and injectors. Supply of cu É Е 
Corporation Tramways іп Pemberton. und current to Wigan 


192-tube Green econ. Naturaldraught. Hand stoking. 


Motor and steam pumps and injectors. Well water. 
ame ссе tage RG ап ко Two 3-throw Hayward-Tyler 
eed-pumps C. C. motors. Town water. 
р ы зары: Batteries used for 
Dust destructor. B. & W. superheaters. 96-tube Green economizer. Natural 
draught. Hand firing. Motor and steam feed Free at 
Council. Motors on hire. n wirlug by 
480-tube economisers. Natural draught. Hand stok 
Worthington pumps and injectors. Town and owe Water. T == 
wiring. ? 
No econs. Nat. draught. Hand stoking. Blake & En 
injec's. Town water. Free wiring of long-hour lampe. Shore eee 
at 8404—34. No trams, but supplied for combined station at Cork 
MM vies vi Green 1 one Natural draught. Hand firing 
ne Weir steam pump, one Mather & Platt elect. М 
- wiring under consideration. ГАБ —ес.-4 чеп pump. Free 
own or river water. ube Green econ. Procto 
Nat. dr ght. 2 mot.-driv. and 1 steam feed-pumps and — stok Sot 
gen., bet. light'g and tract’n. Motors on Hire. Hire purchase by Co | 
ye Green sect nei Ta org reg ete Hand stoking. Two Worthing 
n compound v eir feed pumps. D 
No free wiring, &c. ISP uplicate feed pipes. 
No econs. Proctor stokers on two boilers. One Wo 
Weir pump. Exhaust steam, feed water heater rthing 
water. Induced draught. Station partially condensing. 


360-tube econ. Lancs. and 2 B. & W. boilers hand fired; B. 

fired. Wilson Hartnell blower. Two flywheel type perpedestructor. 
jectors. One 3-throw pump. Motors, &c., on hire. iid 

Four Green economisers, each with 400 tubes. Е] 
Hodgkinson stokers. New station at work. Alternators Aribun kr 
contlnuous · current motors. Motors on hire. ven o7 


28s-tube Green есоп'в. Meldrum & Crossthwaite forced d 
firing. 2 Worthington and motor driven 3-throw variable Stroke 122 
pumps. Alternators on separate circuits. Nostreetl'g. Motors on hire. 


Superheaters. Natural ен шн stoking. Two Weir feed-pump3 


ton and one 
пјес. Town 


ee wiring by Co. Motors on ; 
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THE FISHER-STREET SUB-STATION OF THE METROPOLITAN ELECTRIC SUPPLY CO. 


The Metropolitan Electric Supply Co. have built a motor- 
generator sub-station in Fisher-street (Southampton row), the 
present capacity of which is 3,000kw., and whose ultimate 
capacity will be 5,000kw. This sub-station takes the place of 
the Sardinia-street generating station, and the 1,000-volt 
network fed from this station is gradually being converted 
to a 2x 100-volt, three-wire, continuous-current network, and 
changed over to the new sub-station. Power is supplied from 
the company's Willesden generating station at 10,000 volts 
two-phase and 60~ per sec. frequency, and is employed at 
this pressure to drive the synchronous motors of 500kw. motor 
generators. These machines are built on standard lines, but 
the arrangement of the building and, more especially, the 
design of the switch gear present many points of considerable 
interest and some novelty. 


the London County Councils new thoroughfare, Kingsway. 
Another sub-station, which is greatly added to, at Tower-street, 
supplies the more southern portion of the Company's area 
(including the district formerly supplied from the Whitehall- 
court station), its present capacity being 2,560kw. 

In addition to these two motor generator sub-stations the com- 
pany possesses several other sub-stations from which alternating 
current is distributed on the 2 x 100 volts three-wire system : 
Marylebone Passage sub-station, which receives current at. 
1,000 volts from Rathbone-place; Brook Mews (Lancaster 
Gate), which receives current at 1,000 volts from Amberley- 
road; and Norfolk-erescent mews (Edgware-road) which is 
supplied partly from Amberley-road at 1,000 volts and partly 
from Willesden at 10,000 volts two-phase. In addition to 
these, a large sub-station and stores is being built at Moscow- 


Before describing the sub-station itself, however, it will not : road, Bayswater. 


THE METROPOLITAN ELECTRIC SUPPLY COMPANY LTD. — S 
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be out of place to give a sketch of the general scheme of which 
it forms a part. The supply area of the Metropolitan Electric 
Supply Co. is shown in the map, Fig. 1. Until the year 1899 
it was fed from five generating stations at Manchester-square, 
Amberley-road, Sardinia-street, Rathbone-place and Whitehall- 
court. For the first four, a single-phase system at 1,000 volts 
was adopted, transformers being placed to some extent on 
consumers’ premises ; the Whitehall-court station supplied a 
small district around it with continuous current. As soon as 
the new works at Willesden were started, with an initial 
capacity of 4,500kw.,* the Manchester-square, Amberley-road 
and Rathbone place stations were gradually partially transformed 
into sub-stations, the first step being the replacement of the 
alternators by stationary transformers reducing the pressure 
from 10,000 volts to 1,000 volts so that the supply could be 
continued in the first place through the old mains. A new 
2 x 100 volts continuous-current three-wire network is, as we 
have already said, replacing the old single-phase mains, and 
motor-generators are taking the place of the transformers. 
In view of the transfer of the Manches'er.square and Rathbone- 
place stations to the Marylebone Borough Council as soon as 
the Council's new station is completed, the total conversion of 
these into sub- stations has not been proceeded with. This will 
leave the Amberley-road station the only generating station in 
addition to the Willesden works; the small continuous-current 
station in Whitehall-court is now only used as a switching 
station. Thenew Fisher-street sub-station is on the north side 
of High Holborn, almost opposite the Sardinia-street station on 
the south side, which will be swept away to make room for 

* A detailed description of this station will be found in The Electrician, 
Vol. XLIV., pp. 691 and 733, 


The following is a Table showing the present generator 
transformer, тоѓог-сепегабог and battery capacities of the 
various stations and sub-stations :— 


STATIONS. 


Willesden.—T wo-phase generators, 13,500kw. 
Amberley-road.—Single-phase generators, 2,500kw. 
Transformers, 10,000 : 1,000 volts, 2,100kw. 
Manchester-square.- -Single-phase generators, 700kw. ; continuous-current 
generators, 1,400kw. 
Transformers, 10,000 : 1,000 volts, 3,600kw. 
Motor-generators, 1,000 volts alternating : 200 volts continuous, 
3,300kw. 
Battery, 240kw. at 3 hour rate. 
Ituthbone-place.—Con'inuous-ou' rent generators, 825kw. 
Transformers, 10,000 : 1,000 volts, 2 000kw. 
Motor-generators, 1000 volts alternating : 200 volts continuous, 
420kw. 
Battery, 110kw. at 2 hour rate discharge. | 
Whitehall- court.—Continuous-current generators, 230kw. (standby.) 
Sardinia-street.—Single-phase generators, 350kw.; continuous-carrent 
generators, 2 640kw. 
Motor-generator, continuous-current : alternating-current, 200kw. 
Battery, 220kw. at 2 hour rate discharge. 


Sunp-STATIONR. 


Fisher-street, —Motor-generators, 10,000 volts alternating : 200 volts con- 

tinuous, 3,000kw. . 
Battery 240kw. at 3 hour rate. 

T'oiwer-street.— Motor-generatora, 10,000 volt alternating : 200 volts con- 
tinuous, 1,000kw. ; 1,000 volts alternating : 200 volts continuous, 
1,560kw. 

Transformers, 10,000: 1,000 volte, 2,200kw. 
Battery, 320kw. at 3 hour rate discharge. 

Norfolk-crescent-mews.—Transformers, 10,000: 1, 000 volts, 
1,000 : 200 volts, 1,400kw. 

Broot-mews.—Transformers, 1,000 : 200 volts, 790kw. 

Marylebone-passage.— Transformers, 1,000 : 200 volts, 1,000kw. 


1,400kw. ; 
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From the first part of this Tablo, it is seen that the 
Metropolitan Electric Supply Co. has a generator capacity of 
22,000kw., or, taking into account the overload capacity of the 
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generators and the capacity of the batteries, it can supply : 
. 23,000kw. or 970,000 & c.p. lamps as a maximum. The total 


connections to the mains up to December 31st last aggregated 
27,000kw., or the equivalent of 900,000 eight c.p. lamps. The 
motor load is small; and the load-factor is about 2] per cent. 
The maximum load on the combined System last year was in 
the neighbourhood of 14,600kw. The company's undertaking 
is by far the largest, of the thirty-three electricity undertakings 
supplying Inner London, and at present it covers the widest 
area. When the Marylebone area, shown shaded 
in Fig. 1, is transferred, the territory will be con- 
siderably reduced, but the company will still have onc 
of the largest outputs in the metropolis. 

The map shows the route of the E.H.T. mains 
supplying 10,000 volts two-phase current from the 
Willesden works. It is seen that the Fisher-street 
sub station is supplied by four pairs of concentric 
cables from two different sides. These are 0:25 sq. in. 
and 0°09 sq. in. lead- covered concentric cables, one 
cable for each of the phases; the larger cables come 
by the more direct route. The cables were supplied 
by the British Insulated & Helsby Cable Co., and are 
all laid solid in iron ducts. They were partly laid 
by the contractors and partly by the Supply Com- 
pany. The method of laying was fully described in 
our article on the Willesden works of the Metro- 
politan Electric Supply Co.* s su s 

The cables on entering the sub-station pass through dd oec 
main line switches, which connect them to the 'bus 
sections, one section for each cable. Each inner 
conductor has its separate oil-break switch, but each 
pair of inner conductors are controlled by the same 
lever. On the other hand, the two outer conductors 
of each pair of cables are joined together and have 1 
one switch which is interlocked in such a way that i 
it must be closed before the inner switches can be А 3 
elosed, and then cannot be opened until the inner 
switches have been opened. The onters aro all 
earthed at Willesden; at Fisher-street the outer 
switches are left on to the ‘bus har, all switching 
being done on the inners. | 

There are at present six 500kw.-motor generators receiving 
current directly at 10,000 volts, but the ultimate capacity of 
the station is 10-motor generators, and the switch gear has 


* Loc. cit. 
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heen arranged for the complete equipment. Two or, in some 
cases, three machines are therefore allotted to each 'bus section. 
Section switches are provided between adjacent sections so 
that the sections can be joined up together. 
Ву this arrangement the usual isolating plugs 
are dispensed with. 

The arrangement of the sub-station is seen 
in Figs. 2, 3and 4. The motor-generators are 
disposed as shownin Fig. 2, and are overlooked 
by the gallery from which the main switches 
(both high and low tension) are worked, 
and on which are all the necessary instru- 
ments and regulating gear. Below the 
gallery, on the floor level, is the low-tension 
J feeder board, and below this again, in the 

basement, are the E.H.T. oil switches. The 
3; К feeder cables enter these directly, but the 
: bus bar arrangement differs from usual 
|. practice. Instead of bus bars ordinary con- 
\ centric cables are used, and at each E. H. T. 
feeder or motor-generator switch there is a 
junetion box from which the cable is T'd off 
{ into the switch. This is clearly seen in 
N Fig. 5. In this figure, the cells containing 
СК the oil switches are seen on the left with 
the junction boxes above them. Where the 
concentric cable bus bars cross over the 
ages to the other parts of the basement 
tween the foundations of the motor- 
generators they are carried in flat, troughs, 
as seen in the illustration. The switches for the outers with 
discs which interlock with the levers working the switches, are 
also shown. On the right are the L.T. feeders. 
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Fic, 3.— CROSS-SECTION oF Sur-STATION. 


Fig. 4 and Fig. 6 show clearly the general arrangement of 


the switchboard gallery, and Fig. 7 is a closer view of some of 
the panels on the gallery. The four panels controlling the 


line switches of the E.H.T. mains are placed below the 
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| 
stairway to the gallery, as seen in Fig. 4. The switches, in | three methods of starting the machines, which, it will be 
the basement below, are worked directly by levers in front of | remembered, are synchronous motor-generators. The first 
the panels. On the extreme left of the gallery is the first | method is to start the D.C. side as a motor direct off the D.C. 
motor-generator panel, aud, as seen in Fig. 4, this is repeated bus bars in the usual way. This is simple, and as there is a 
at intervals along the gallery, each of these panels controlling | battery it is always available, but it has the disadvantage that 
one of the motor-generators. Two of these are seen to the left а large current is taken. To obviate this, Mr. J. S. Highfield, 
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HHH, E. H. T. Line Panels. Gallery.—t 1 1, Generator Panels. К, Motor Start ing Panel. L, Balancer and Booster Panel. M, Voltmeter Panel. 
L.-T. Feeder Board. — A А A, Generator Panels. C C C, Feeder Panels. D, Balancer and Booster Panel. F, Connector Panel. 


of Fig. 7 and several on Fig. 6. The middle of the three handles the Metropolitan Electric Supply Co.’s engineer-in-chief, has 
on the gallery floor in front of the panel connects the E.H.T. | devised a method in which a “depressor” is employed. This 
motor of the machine to the 'bus bar. On either side of this | is practically an inverted booster,—that is to say, it adds an 
handle are two handles for the main + and - D.C. switches, opposing E. M. F. to the bus bar pressure. The motor driving 
which connect the generator part of the machine to the D.C. bars | this depressor is first started in the ordinary way, and the 
below the gallery. On the front of the pillar switches is fixed field of the depressor itself is excited from the bus bars until 
a three-pole switch the voltage of its 
for connecting the — ; armature is equal 
D.C. side of the to the D.C. ‘bus 
machine to the bar volts. It is 
starting panel, then switched in 
which will be re- between the D. C. 
ferred to again pre- part of the main 
sently. On the pil- motor - generator 
lar switch there is and the 'bus bars, 
also a plug to ac- and the field re- 
tuate the tripping duced until the 
coil of the E.H.T. depressor volts are 
switch. On the gal- zero and the main 
lery floor just be- generator volts are 
hind the pillar equal to the ‘bus 
switches are two bars volts. Then 
raeostate, one for the  motor-genera- 
the motor fiel d and tor is switched in 
the other one for in the ordinary 
the generator field. way. The depres- 
Above, on the panel sor is a D.T.H. 
itself, are the field 400 - ampere 250- 
switches, and а time volt dynamo driven 
limit relay on the by a partially-en- 


A.C. side, then the Fic. 5.—E.H.T. 'Bus Bars, Swrrcuks лмо L.T. FEEDERS IN THE BASEMENT. closed 150 H. . 
two field ammeters, | motor at 650 revs. 
a voltmeter for the E.H.T. side with an ammeter: on each The third method of starting is by means of an induction 


phase fixed on either side of it, and above all an ammeter and | motor, which is connected by means of a pillar switch in front 

v voltmeter (with illuminated 1 0 for the generator side of the starting panel to the E. H. T. mains, there being a rheo- 

of the machine. These are all clearly seen on the left-hand | stat in the rotor circuit of the motor. This motor drives a 

panel shown in Fig. 7, in the order named from bottom to top. | 100kw. D.C. generator, which is connected to the D.C. side 
Next to the left (Fig. 4) is the starting panel, which is not | of the main motor-generator to be started. 

seen in Fig. 7, but is visible to the extreme left in Fig. 6. There are three booster and balancer panels ; for three com- 

This. panel serves for starting all the machines. There are | bined booster-balancer sets will be put down when the sub- 
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station is fully equipped. At present there is only one (Fig. 10). , cables. The board is divided into positive and negative halves 
These machines are not automatic reversible boosters, but have | by a shelf running the whole length, the upper part being for 
ordinary booster, the fields of which can be reversed so as to the positive and the lower for the negative pole. The feeders 
boost up or down. Опе of these panels is fitted with a recording are divided among three sections with separate bus bars, which 
ammeter connected to record the out-of-balance current sup can be interconnected, and each section has duplicate bus bars, 
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Fic. 6.—GENERAL Virw or SWITOUnO ARD GALLERY. 


plied to the network. The voltmeter panel marked M in | one bar on either side of the feeder fuses, so that the feeders 

Fig. 4 is connected to the L.T. feeder 'bus bars below the gallery | can be plugged on to either bar. The feeders are connected to 

which are divided into three sections that can be maintained | the bars straight through fuses without switches. The switches 

at different pressures, if desired. to connect each part of the 'bus bar with the L.T. motor- 
The feeder panels below the gallery are shown in Fig. 8. | generator bars have tripping coils for excess current. 
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Fig. 7.— VIEW FROM ONE Exp or THE SWITCHBOARD GALLERY. 


They accommodate 90 feeders, some of which are 1:0 and At the far end of this board there is the usual local lighting 
0:9 sy. in. concentric cables feeding the outers of the three- panel, and an emergency board is provided, distinct from the 
wire system and others 0-1 and 0.8 sq. in. triple concentric other board, the function of which is to supply duplicate 
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mains to any of the larger consumers of the company, so 
that, in-the event of the main supply failing, there will be this 
duplicate supply to fall back upon. This board accommodates 
15 concentric feeders, some of which are of 0:5 sq. in. section 
and some of 1 sq. in. section. The board is connected direct 
to the battery and also to the main 'bus bars, so that it can be 
fed from either side. 


Ето. 8.—FERDRN PANELS. 


Both the switchboards and the entire switch gear have been 
supplied and erected to Mr. Highfield's specification by the 
British Thomson-Houston Co., who have made an exceedingly 
good and sound job of it. The general appearance is neat, and 
the switching operations are simple. Every precaution has 
been taken for safety ; the external metal covering of all the 
H.T. cables and 'bus bars is continuous and earthed, and no 
high pressure is 
brought to the 
switchboard gallery 
at all, the instru- 
ments being all con- 
nected to current 
and pressure trans- 
formers, and finally 
the flooring of the 
gallery is made up 
of roughened glass 
tiles. 

Five of the six 
motor generators 
are seen in Fig. 9. 
They have an out- 
put of 500kw. each, 
running at 200 
revs. per. min. The 
alternating - current 
side of each is a 
two-phase 36 pole 
synchronous motor 
of about 750 H.P., 
10,000 volts per 
phase, and the 
dlirect- current side 
is a 500k W. 200. 
volt ten pole D. C. 
generator. The 
frequency is 60 ~ per sec. Two concentric cables are brought 
to each machine from the switches in the basement, ending 
in a special cable box bolted to the synchronous motor 
frame, the stator of the motors being built up on a strong 
cast-iron frame supporting the iron laminations. The winding 
is carried in rectangular open slots. The coils are former 
wound, insulated with mica, and are held in position by means 
of wedges, the construction being in some respects a departure 

om the makers’ standard construction machine, due care 
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Fid. 9.—THE Moron GENERATORS. 


941 


being taken of the insulation for the special high tension 
machine. 

The rotating portion is composed of a strong cast iron spider, 
carrying a laminated ring, in which spaces are left radially for 
ventilation. The outside of the laminated ring is dove-tailed 
to receive the poles, which are keyed to it and are composed 
of iron laminations. Special attention has been paid to the 
shape of the polar extension, to have as much as possible a 
sinusoidal wave shape. Damping rings are not provided, but 
the field coils are supported in spools with solid brass flanges, 
the winding being composed of edge-wound copper strips, 
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Fra. 10.—BoosTrR BALANCER SRT. 


insulated by means of a special fibrous material and the outside 
being left bare. 

The voltage of the exciting circuit is 220, and in the design 
of the field winding enough margin has been left to permit, by 
means of a rheostat in series with the field, a variation of the 
excitation. The machines are excited from the 'bus bars. 

The performance of the machine when running has been 

satisfactory, we 

understand, the 
synchronous motor 
running very steadi- 
ly, free from hunt- 
ing and being re- 
- markably noiseless. 
Special attention 
has been paid to 
the ventilation of 
this machine, and 
the makers find 
that the tempera- 
ture rise after con- 
tinuous running at 
full load is much 
below what is cus- 
tomary for this type 
of machine, Fig. 11 
gives the  open- 
circuit curve of this 
synchronous motor, 
the calculated ex- 
citation at full load 
being dotted. Fig. 

12 gives curves 

showing the  etli- 

ciency of the ma- 

chine, from which 
| it will be seen that 
the commercial efficiency is as high as 95-2 per cent. at full 
load, including rheostat and friction losses. 

These motor generators were supplied by Messrs. Dick, 
Kerr & Co., and are calculated in every way to do justice to 
the reputation of the Preston works. 

The same firm supplied the booster-balancer sets shown in 
Fig. 10. Each of these consists of four six-pole machines, directly 
coupled and mounted on one bed-plate, with three bearings. 
The machines are built on similar lines to the standard Dick- 


542 


THE ELECTRICIAN, JANUARY 20, 1905. 


Kerr direct-current generator construction. The boosters are 
capable of dealing continuously with a current of 1,200 cde 
in each machine, with а maximum pressure of 35 volts. They 
are also capable of dealing with a steady current of 3,000 
amperes for one hour without sparking or injurious heating. 
The two balancers drive the two boosters at 600 revs. per 
min., and are rated at 92kw. each (and to withstand an overload 
of 25 per cent. for one hour). Our illustration shows the 
wide commutator of the booster, necessary for the large 
current it has to carry. 
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Fie, 11,—-Огкх-сівсгіТ EXCITATION ок MoroR-GExEnATOR, 


The engine room is spanned by two overhead cranes cach 
of 15-ton capacity, supplied by Messrs. Fielding & Platt. 

A battery of 110 E.P.S. cells has been put in. These have 
a capacity of 2,000 ampere-hours at a I-hour discharge rate, 
3,600 at a 3-hour rate, and correspondingly greater capacity 
at slower rates of discharge. Two more batteries of similar 
size are to be erected in the battery room, which is on the 
top floor. 
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Fig, 12.—Moror-Generator EFFICIENCY AN Losses. 


The building was constructed by Mr. J. Carmichael, the 
switchboard platforms were supplied and erected by Messrs. Hay- 
ward Bros. & Eckstein, and the steel work by Messrs. Drew- 
Bear, Perks & Co. The architects were Messrs. Bourchier, 
Burmester & Galsworthy. 

The building was commenced at the end of January, 1904, 
the first machine turned over the middle of September, and 
was on load by November 4. 


In concluding our article we wish to express our thauks to 
Mr. J. S. Hightield, the company's engineer-in-chief, Mr. R. H. 
Bryans, the company’s head draughtsman, and Mr. A. C. Power, 
engineer-in-charge at the sub-station, for placing all the in- 
formation they could at our disposal, and granting us every 
facility to inspect and photograph the sub-station. 


THE COMBINATION OF DUST DESTRUCTORS AND 
ELECTRICITY WORKS ECONOMICALLY CON- 
SIDERED. 


At the Institution of Electrical Engineers on Thursday last 
week, January 12th, the discussion on Mr. W. P. Adam’s Paper 
on the above subject, read December 15th, was concluded. The 
Paper and first portion of the discussion appeared in our issues 
for December 16th, p. 348; December 23rd, p. 387 ; December 
30th, p. 428, and January 6, p. 467. 3 


Mr. H. N. LEASK said that greater attention should be given to the 
planning of combined destructors and generating stations and to the uss 
of forced draught in them. The destructor at Mansfield, which worked 
with forced draught, had run for three months absolutely on refuse, 
generating about 1,500 units per day. There was certainly a coal-tired 
boiler in the station in-addition, but this was solely because there were 
uot ring mains from Же destructor boilers. The destructor generated over 
50 units per ton of refuse. As much as 120 units per ton had been 
obtained on one occasion. At Gloucester, where the load was 250kw., in 
about half an hour they generated between 20 and 30 units per ton of 
refuse, and successfully carried the whole of the load on a two-cell 
destructor. About 14 to 2 tons of refuse per hour were burned. At 
Northampton, where there was а traction load, they burned 5:510. of coal 
per unit, but when the destructor was used only 2:5lb. of coal was used 
per unit generated. | 

Mr. W. R. COOPER could not accept all that was put forward ip the 
Paper. The Paper showed rather the inefficiency of generating stations 
than the virtues of destructors. One of the main disadvantages of com- 
bined works was that destructors and electricity works did поў grow up 
together. The refuse came all at once at the start,and then the destructor 
might supply all the necessary steam for a town of 100,000 inhabitants, 
say, as the load on the electricity works was light and in its early stages. 
In the second stage of the life of the station, coal firing might be neces- 
sary for some of the load; and in the third stage the elegtricity works 
outgrew the destructor, and two lots of boilers had to be employed. 
Consequently, there was a fair amount of complication, and the 
question was whether the greater complication was worth going in 
for. As to site, something of course was gained at first, but the 
шор gain went down with time. In a country town, the 

estructor should be put as far away from the residential part 
as possible. This was quite the reverse with the electricity works. 
As to chimneys, there was a certain amount of saving, but it could 
scarcely be said that the whole chimney was saved, because the destructor 
chimney was very large in proportion to the amount of power. The 
figures in the Paper dealing with stations burning refuse only could be 
accepted, but in the case of the works at which both coal and refuse were 
burnt some assumption had to be made, and the assumption was made 
with regard to the coal. In Fig. 12 the final result at Hackney was given 
as 104:3 units per ton of refuse. Hackney was a very economical station, 
and as far as refuse was concerned, there were no stand-by losses. It 
had to be burned, whether you wanted to or not. At Woolwich, for 
which 100 units per ton was given, the refuse was unusually good. But 
take Fig. 9, Fulham Неге one had to assume that 8lb. of coal were used 
per unit generated, and from that it followed that 91:5 units were gene- 
rated per ton of refuse, But 8lb. was an average figure, and he did not 
think the author was justified in assuming that an average figure could 
be applied to half a carve when the load was heavy. That being so, the 
figure for the refuse would go down. Further, the fuel was not propor- 
tionate to the power; for example, if the load were raised one-tenth it 
would not be necessary to have one-tenth more fuel. The comparison of 
the refuse and coal in the Paper was, therefore, to some extent mis- 
leading. One ought to :ompare the refuse under best conditions and thc 
coal under best conditions. A glance at the steam-raising values showed 
that they did not support the author. On p. 387 (The Electriciun, 
December 23, 1904) the author was sceptical as to figures based upon 
getting from IIb. to 21b. of steam per pound of refuse. Everyone would 
admit that 1-51Ь. was a high figure, and the usual was between 110. and 
1:510. Taking 1-25lb. of steam per pound of refuse, this meant 2,80010. 
per ton, and if 100 units could be generated with that ton it meant that 
it would only be necessary to use 28lb. of steam per unit generated ou 
the average. "This was an extremely good result, but he was afraid that 
it would not often be obtained At Fulham, 1'15lb. of steam was eaid to 
ре the average per pound of refuse, which gave 2,580lb. of steam per 
ton of refuse. From the author's curves this worked out at 
29:61b. of steam per unit generated, but it was really less because a 
certain amount of steam was used for other pur . Yet the author 
took 8lb. of coal per unit generated. If they took it that 8lb. of steam 
was obtained per pound of coal, this gave 64lb. of steam per unit from 
the coal, as against 29°6lb. of steam per unit generated from refuse. Не 
did not see why one should be so much better than the other. Hackney 
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obtained 11, of steam per pound of refuse, and in the same way, if it were 
possible to obtain 120 units per ton of refuse, as the author said ought to 
be obtained, then the result would be 18 71b. of steam per unit іп the case 
of refuse, and, from what the author said, 30lb. per unit from coal. The 
author also mentioned 5lb. of coal per unit at Hackney. This naturally 
gave 6lb. of steam per pound of coal. He thought there must be some 
mistake here, Apparently all through the Paper the author obtained 
very good results from refuse and comparatively bad results from coal. 
But if 8lb. of coal per unit were used at Fulham, and if 100 units were 
obtained per ton of refuse, then 8lb. of coal was equal to 22-4lb. of 
refuse, This made the coal only 2:8 times the value of the refuse. 
Another way was to say that the refuse should evaporate 2:3lb. of steam 
per pound. Unfortunately a result of this sort, or anything like it, was 
never obtained. It seemed to him that the only valuable basis of com- 
parison was the heat obtainable from the destructor. But this was 


almost impossible. Then they must take the steam raised per pound of 
refuse, is involved an inefficiency, but still it was about the best that 
could be done. He did not mean to say that he was a disbeliever in 


using steam from a destructor, but too rosy a view of the subject should 
not be taken. 


Mr. G. WATSON, of the Horsfall Destructor Co., thought there was a 
danger in the Institution—which ought to be avoided—of two opposing 
camps being formed, one consisting of the enthusiasts and the other 
consisting of those gentlemen whose business it was to pour cold 
water on the whole attempt. Mr. Highfield, at the previous meeting, 
had spoken of refuse as if it consisted solely of rotten cabbages and 
stinking fish, but it should be remembered that there was a certain 
amount of cinder and rubbish and other things, which made town 
refuse into a very good low-class fuel, which was capable of giving 
from llb. to 1410. of steam for every pound of material. The 
local authority had the material on its hands and had to get rid of it, 
and if it was not burned at once it had to be got rid of in а more expen. 
sive manner—costing about 2s. per ton—but everyone agreed that the 
refuse should be burned, and the higher the pressure at which it was 
burned the more satisfactory was the process, because then there was an 
entire absence of nuisance, more steam, and a harder clinker which 
was capable of being sold. A modern destructor could be placed in a 
convenient position in the centre of any town without being a nuisance, 
and the object of bringing the cost of cartage as luw as possible was equally 
as important as avoiding long lengths of electricity mains. The fact that the 
destructor did not grow at the same rate as the electricity works did not 
seem to be a serious bar. It indicated that the destructor should be 
designed to be self-contained as well as to work in conjunction with the 
electricity works. Another objection which had been raised to the com- 
bination was the question of dust. His own experience was that the dust 
did no harm to the machinery, and if anyone would visit Fulham they 
would be convinced that the machinery did not suffer from dust. In 
reply to Mr. Cooper’s criticisms, he ventured to say that the Paper 
recorded actual facts. The refuse was burned at a regular rate through- 
out the 24 hours, but the coal, on the other hand, was burned during a 
period of high load as quickly as possible, and during the rest of the 24 
hours it was simply burned in banked fires, and most of it in his opinion 
was thrown away. The diagrams showed that the refuse appeared to be 
much more valuable during the period of high load than otherwise; that 
was simply because of banked fires. He ventured to urge that there were 
three ways of avoiding the waste of coal which he had referred to. Firat : 
to trust the destructor altogether and not have banked tires. The 
destructor had such a mass of hot brickwork that it was quite impossible 
to lose its heat suddenly and there would always be plenty of time to get 
up steam in an auxiliary boiler. It was also possible to fire one or two 
of the destructor furnaces nearest the boiler with coal in case of emer- 
gency or a sudden call for steam. The coal could not be burned efficiently 
on destructor grates but they would start with hot furnaces and the 
amount of coal lost would be nothing as compared with keeping banked 
fires throughout the day. Another suggestion was-—for the purpose 
of getting up steam quickly—that one or two boilers might be fired 
with petroleum fuel. In that way steam could be raised very quickly in 
an emergency, and such boilers could be kept for the purpose of an 
emergency only. Another way was the method of storing the heat by the 
use of'Mr. Druit Halpin's thermal storage, by means of which very satis- 
factory results had been obtained.at the Kensington and Knightsbridge 
Co.’s works. But the results there were nothing compared with what 
they would have been in a combined station where the refuse was avail- 
able all day, and where the station was not naturally big enough to absorb 
the whole power. There was another low class fuel which could be 
utilised in many an electricity works where there was no refuse, and that 
was the clinker which left the mechanical stoker. In large stations with 
mechanical stokers burning at a rapid rate, the clinker and cinder con- 
tained from б to 74 per cent of fuel if not more. If that clinker were 
burned in suitable destructors, enough steam could be generated to 
drive the whole of the auxiliary machinery, whilst the clinker would 
be reduced in bulk and weight and made into a marketable product. 
Electrical engineers were the first to take an interest in the destructor 
trade, long before the more likely industries for using destructors gave 
the matter much attention. The real reason was that electrical 
engineers were more enterprising and more ready to take up the 
destructor, and therefore they should not now attempt to throw cold 
water on a business which they had themselves started. 


Mr. J. H. THWAITES, referring to the Hackney destructor, said that 
its total capacity had been placed very low in Fig. 11. It was only 39,000 
tons per annum, whereas the plant was capable of burning about 180 tonsa 
day. He was fully in aceord with Mr. Watson concerning destruotors, 
but he also thought that the destructor was worked on & wrong principle 
in this country. Ifthe plants were kept working under the best possible 
conditions of combustion, better results would not only be obtained from 
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à 
the sanitary point of view, but also from the steam-raising point of view. 


A plant was being worked in Denmark on these lines, and was giving 
much better results than had been expected. At the end of the Paper it 
was stated that Christchurch, New Zealand, was the only combined works 
outside the United Kingdom. This was not the case, because Messrs. 
Stirling put up one three times as large at Frederiksberg in 1903. This 
had been working successfully for 15 months, and supplied also steam 
for disinfecting, heating, &c., for a large hospital. 

Mr. HORACE BOOT referred to the use of air-channel bars for 
destructors. He had used these for some years for boilers, and they had 
six times as long a life as ordinary solid bars. Electrical engineers took 
very great pride in keeping their electricity works clean and free from 
smell and dust. Unfortunately, no matter how thick a brick wall was 
put up between the boiler house and the engine room they must still 

ave ventilation in the engine room, and it was a well-known fact that 
there was always a certain quantity of very fine particles of dust 
somewhere near a refuse destructor works which would blow into the 
engine room through the skylights, at any rate. He believed that at 
Fulham they were in the habit of making a fairly large quantity of bricks 
with the clinker. Could Mr. Fuller or Mr. Adams kindly supply the 
figures for the cost at which these were turned out per thousand? A 
point in which he was interested was whether it was advisable to add 
destructors to existing electricity works where the ordinary fuel 
was at present being burned. This was not dealt with in the Paper. 
He noticed, in looking through the analysis of the accounts at Hackney, 
that the wages for the destructor plant were considerably over £3,000 per 
year, but that the wages charged for running the electricity works were 
only just over £1,000 per year. This seemed a rather large discrepancy, 
because to run a works of the size of those at Hackney upon £1,000 a 
year for workmen’s wages seemed to be exceedingly economical. 

Mr. W. G. ADAMS, in replying to the discussion, said that the selection 
of refuse suggested by Mr. Highfield as the reason for obtaining good 
results on the peak of the load in many of his curves would be quite 
impossible in large works like those in London. He believed there was a 
little difficulty with the dust nuisance mentioned by Mr. Highfield so far 
as the engine room was concerned, and one quite sympathised with the 
electrical engineer in charge of a combined works, because the dust and 
smell was more than would be experienced in a works run in the ordinary 
way. At the same time he thought the disadvantages were rather 
over-rated. For instance, Mr. Highfield himself, in his Paper before the 
Municipal Electrical Association at Glasgow in 1901 said“: Consider- 
able care was taken to prevent the dust from the destructor getting into the 
power station. It is almost impossible to do this quite successfully, but 
no serious harm was done by the small amount that did enter," and he 
took this as a very fair statement of the actual facts. Mr. Robinson also 
mentioned this matter, but he would ask to have the question considered 
on the basis of repairs to machinery because he thought that if it was 
looked at from this point of view it would be found to be a very negligible 
set-off against the value of the refuse, He had been misunderstood with 
reference to some remarks he had made in the course of the Paper about 
storing the refuse. There had been such expressions of opinion on this 

oint that he might almost have advised the storing of some refuse for 
urning on the winter load. Of course, this was not in his mind. The 
storing referred to was the daily storage, which was quite possible for 
short periods, and was actually carried on at many works. Mr. Russell, 
of Shoreditch, had spoken of a method he had been testing of reducing 
the clinker to smaller proportions. This was a very important question 
indeed. A study of the Tables at the end of the Paper would show that 
the disposal of clinker was only second in importance to the question 
of obtaining the whole fuel value from the refuse. The difficulties of 
getting rid of clinker would be largely overcome by these methods. 
Mr. Russell had stated that he had reduced the quantity of clinker to as 
little аз 17 per cent., whereas the average amount of clinker obtained 
from refuse was about 334 per cent. He might add that Mr. Russell’s 
fluid clinker had been called Shoreditch “ treacle.” Mr. Robinson had 
ino ia that there were legal difficulties in the way of a local authority 
working up and selling clinker. If this were so he thought that every 
such legal difficulty should be disposed of in view of the importance of 
the question. He could not give Mr. Boot any particulars about the 
clinker bricks at Fulham except that at Fulham during tbe last financial 
year the clinker revenue was about £500, and that the cost of working it 
up also cost about the same sum. Still to get rid of the clinker without 
any charge was an economy. Every credit was due to Mr. Robinson for 
the simple way in which his accounts were kept. He quite agreed 
with Mr. Robinson that any method of account keeping which could 
possibly reduce the apparent cost of the destructor was to be 
deplored. But generally the tendency was the other way—viz., for 
the electricity works costs to be reduced at the expense of the 
destructor. With regard to capital charges, Mr. Robinson had stated 
that it was not fair to include the loan charges in the costs, but he 
did not agree, because the capital expended on the destructor, if it 
happened to be large in any one particular case, was large because of 
the desire to save working expenses. Therefore, it was only fair that 
capital charges should be included in comparing the destructor costs of 
the combined works. Besides, the figures given in the Paper in this 
connection were Mr. Robinson’s own figures. There had been a good 
deal of exception taken to the figure of 100 units per ton. He himself 
had never heard the possibility of reaching this figure mentioned before 
he undertook the investigation for the purpose of the Paper; there 
was no question about it, however.- For instance, if refuse could be 
found to give làlb. of water per pound of refuse—and this was 
not an unusual figure—in a station where 35lb. of water were 
used per unit generated, the result would be 96 units per ton. He 
had abstracted some very interesting figures from The Electrician 
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from a table in a Paper by Mr. Giles who read a Paper in 1904 on Coal 
Consumption in Central Stations."* Exception had been taken to the 
peak value which he had assumed for the Fulham works—viz., Alb. 
Referring to Mr. Giles' table he found that this was not at all an unusual 
figure in works which were condensing with a good load-factor. At Bootle 
it was 9lb., Halifax 9-6lb., Bristol 8:6lb., Leeds 8:4lb., and Edinburgh 
6:351. Then agnin, with regard to Hackney, the assumed figure of ölb. 
was quite a fair one, he thought. Mr. Robinson’s figures given at the 
previous meeting were extremely creditable when it was remembered that 
in Mr. Giles’ table, referred to, there were only four works which had so 
low a coal consumption—viz., Bradford, 123 million units output and 
load-factor 0:209; Sheffield, 4 million units and 0'119 load-factor ; 
Sheffield tramways, 94 million units and 0:37 load-factor ; and Glasgow, 
tramways 15 million units and 0:47 load.factor. He need hardly say that 
these load-factors and outputs were greatly in excess of those at Hackney. 
There was & misunderstanding with regard to the value taken on the peak 
for coal. Mr. Watson was rather under a misapprehension regarding that. 
When it was stated that he was not justified in taking the average value 
of the works for the peak, it must not be forgotten that in the case uf the 
Hackney works the whole of the coal appeared on the top peaks. There 
was nothing taken off for banking, and, therefore, the average value was 
the peak value. He had before him a curve from Partick for December 
16,1904, This showed that nearly the whole of the value of the refuse 
was now obtained, and Mr. Maxwell, the resident engineer, was obtaining 
over 60 units per ton, and as his water consumption was 56lb. per unit 
generated, and he was running non-condensing, it would be seen that 
there were possibilities even there. He hoped the Paper would have the 
effect of directing greater attention to the design of combined works. 

The PRESIDENT, in proposing a vote of thanks to the author, referred 
to Mr. Watson's remark that there was o danger of two camps being 
formed in the Institution—viz., a camp of enthusiasts and a camp of 
cold-water gentlemen. He could only hope that in all the Institution 
discussions there would be two such camps. 
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THE SULLIVAN OUT-GOING SIGNAL RECORDER. 


The realisation of a recorder designed to register on submarine 
cable circuits the outgoing signals after they have left the operator's 
control, is, of course, far from new. Practically all the instruments 
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which have been devised for the purpose, however, have been of the 
“leak ” type—i.e., instruments applied at some part or other of the 
transmitting circuit as a leak or “ derived current,” through which a 
certain portion of the departing current in its passage to the cable 
is diverted through the instrument to earth. The objection to this 
type is the fact that in order to prevent the currents entering the 
cable from being injuriously weakened, the recorder must be joined 
in series with a high resistance, and this in its turn necessitates the 
use of a highly sensitive and consequently expensive instrument. 
besides a high resistance box. On the other hand, if such recorders 
be placed directly in the main signalling circuit of a long cable, the 
discharge from the cable after each outgoing impulse will carry the 
syphon across the zero line, and thus. for each unidirectional im- 
pulse transmitted, double and more or less illegible signals are 
recorded. This disturbing effect is aggravated in duplex working, 
on the double block system, in which condensers of large capacity 
form the ratio arms of the duplex arrangement, and is further 
intensified in automatic curb transmission. 

In his new recorder, Mr. H. W. Sullivan has endeavoured to 
overcome in & practical and inexpensive manner the various 
difficulties enumerated above. The instrument has a resistance of a 
few ohms only, and can therefore be placed directly in the line cir- 
cuit. It is of the pivoted coil type, and is supplied with or with- 


* Vol. LIL, pp. 530 and 655. 
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out motor to drive the paper band. The last mentioned form is 
illustrated below. At first sight it is evident that this recorder 
follows on the lines of the Sullivan speaking galvanometer, 
as originally described in The Electrician, Vol. XLIII., р. 919, 
the employment of which has been much extended since the publi. 
cation of our article. In that galvanometer two means are 
applied simultaneously for damping the swing of the moving part— 


namely, the magnetic damping of the metal frame on which the coil 
is wound, and two camel-hair brushes bearing with more or less 


force against the wires by which the coil is suspended—and these 
two effects are so regulated as to give the best results for a 
“ speaking” galvanometer, which requires greater static and less 
electromagnetic damping than an ordinary galvanometer. Similarly. 


in the Sullivan Recorder, the electromagnetic damping of the coil 


frame, the controlling force exerted upon the moving parts, and the 
friction of the syphon point upon the revolving paper band are 
adjusted in relation to each other until a critical point is reached 
which allows the coil, when energised, to deflect instantaneously 
and yet prevents it from perceptibly crossing the zero line at cach 
discharge from the sending condensers, thus cancelling the distorting 
effect of the abrupt discharge currents to any requisite extent. With 
the battery applied directly to the instrument and cable, however, a 
troublesome wandering from the zero line was experienced, but this 
was successfully overcome by the device of flexible and adjustable 
springs pressing on either side of the moving system. Still with 
automatic curb sending, more marked distortion effects showed 
themselves, and these gave much trouble. Considerable experiment 
was devoted to remedying these defects, with the result that similar 
springs have been applied to the other face of the coil system 
at its outer sides; and we are informed that perfect signals are 
now obtained under all conditions of working. The compensating 
springs perform a further and important double function, inas- 
much as they can be adjusted both to regulate the amplitude of 
the signals without the necessity of shunting the coil and they 
enable the usual controlling devices of the moving system to be 
entirely dispensed with. 

Mr. Sullivan asks us to state that through the kindness of the 
Eastern Telegraph and other cable companies the apparatus was 
tried and proved on artificial lines and also cables whilst under 
design and after its completion. 
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STAND-BY CHARGES AND MOTOR LOAD 
DEYELOPMENT.* 


BY A. M. TAYLOR. 
(Concluded from page 500.) 


General “ Stand-by Loss" Diagram.—lt is likely that most 
engineers responsible for the running of stations have felt that if 
the whole of the losses which occur in the station, and those in sub- 
stations in addition, from the putting in of the coal into the boilers 
to the delivery of current to the 'bus bars, could be added together 
graphically, and if the relative effect which each has upon the 
general efficiency of the station under the varying conditions of load 
could be so shown, we should have a guide which, if adhered to. 
would materially improve the coal consumption account in many 
stations in this country. The diagram shown in Fig. 6 18 an 
attempt to represent the hourly rate of burning coal in terms of the 
kilowatts of output of that part of the load-curve of the station 
which may be under consideration. The principle of the di m 
is as follows; Starting with direct-current kilowatts at bus bars, 
plot a curve connecting this with indicated horse-power, and a little 
below this curve plot another curve, nearly parallel to it, connecting 
kilowatts with electrical horse-power. The space enclosed between 
these two curves will then obviously represent the combined elec- 
trical and mechanical losses of the generator for different proportions 
of its load, Next, use the indicated horse-power scale as the scale 
of abscisse, and for the scale of ordinates take pounds of steam 
delivered by the boiler per hour to the main steam range. Plot 
first a curve connecting steam consumed by the engine with indi- 
cated horse power; then draw above this (in Fig. 6 it is shown at 
foot) a line representing excess steam necessary on account of steam 
feed pumps, then a line above this (also shown at: foot in Fig. 6) 
representing condensation losses in steam pipes to boiler and engine 
and in main steam range, then again a line above this repre- 
senting steam consumed by the air and circulating-pump engines. 
Lastly, take the scale of steam per hour and use it as а scale ot 
abscisse and set off a scale of pounds of coal per hour as ordi- 
nates, and draw a curve connecting these. To settle what scale to 
employ for the total pounds of coal per hour we must first decide 
what evaporation to allow per pound of coal at full load of the boiler. 
The author has taken a figure of 7°68lb. for feed, as received from 
economiser, to pressure at, say, 160lb. ; but this is a figure which 
each engineer must determine for himself, as it of course depends 


* Abstract of a Paper read before the Birmingham Local Section of 
the Institution of Electrical Engineers on Dec. 14th. 
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on the coal used and the economiser and boiler efficiency.. We now 
have a.combination of three diagrams, and starting with any out- 
put in kilowatts we can readily trace round through the three 
diagrams to the coal consumption per hour. We can also see the 
exact effect of ‘‘ stand-by losses in engines, dynamos, pipework, 
condensers, feed-pumps, boilers, &c. Suppose, now, that we had no 
battery in the station, and that at a certain hour of the night we 
had only a few amperes leaving the station—fortunately an un- 

ractical condition—requiring, however, that at least one boiler be 
lont under full steam and опе dynamo maintaining bus · bar pressure, 
we find from the diagram that the stand-by losses are: indicated 
horse power 120; steam per hour=6,000Ib. ; coal per hour =9001Ь. 
This is for a boiler whose characteristic power is given on Fig. 8 
(labelled St Pancras test), and an engine of 875kw. triple expan- 
sion by W. H. Allen & Co. The author does not put forward any 
of the figures in Diagram 6 as final. He suggests that each station 
engineer may construct diagrams to suit his own plant, and obtain 
from the engine, boiler and pump makers curves for the apparatus 
they supply. If he then combines these and finds that the pounds 
of coal per hour, taken for any convenient part of his load curva 
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[sufficient margin to carry it safely over the next year or two, might 


be avoided, is ** unproductive capital." 

If, for example, the feeders of a station are examined one by one 
at the time of the mid-winter peak, and the currents traversing them 
and the distributors are noted and compared with the currents 
which they could carry if all loaded to, say, 90 per cent. of their full 
capacity, and if such proportion were found to be only 50 per cent., 
then one-half of the capital locked up in mains is unproductive. 
Again, if these same mains could be relaid, at present prices, for 
one-half of what they originally cost, no less than 75 per cent. of 
the capital on which interest has to be paid is unproductive. 

The capital cost per kilowatt of maximum demand for both 
generating station (complete) and feeders may, for a station of 
2,500kw., perhaps be put at about £70 per kilowatt, but there are 
hardly a dozen stations in the country that have rcached this figure, 
and £140 and £150 per kilowatt are quite common figures. 

In Fig. 7 the author shows how that, apart from any reduction 
in “ works costs or total costs, one would bo justified, in the caso 
considered, in offering right away a reduction of 1d. per unit if only 
the demand would develop sufficiently rapidly in consequence there. 


FAN MOTORS FOR 
$400 км. 


[4 

2 14 
«y 71 2 
ПАБ 


SP [Г 600 KW. SETS 


T, 
> 
af! 


FAN MOTORS ron Ta4- 
1800 K.w. 


ON FULL LOAD. 


2.600 K.W GETS А 
1.300 KW. SCT. ALL ОМ FULL LOAD, 


.600 КМ. GET а 1.300 KW. SET 
ON FULL LOAD. 


Ф MECHANICAL & ELECTRICAL 


Iran MOTORS FOR 
v AW LOSSES IN 1.000 км. SET ON 
^ Ø FULL LOAD 
` d 
N „С NOTE: THE COOLING TOWER FAN НРУ AS GIVEN BELOW 
RES ARE ADORO TO ENGINE N.P% IN THE ABOVE DIAGRAM 
800 Э MECHANICAL а ELECTRICAL LOSSES 
9--J iN 1.300 K.W GET ON FULL LOAD 
2 FAN MOTORS FOR FAN MOTORS FOR 
12 e FAN MOTORS FOR 1600 K.W. 2400 KW, 
S Bf Fan MOTORS ғоя 1200 K.W. 
He 
N72 E 
70р06 60000 50000 40000 30000 20000 10000 "1 600 1000 1550 ` 2009 2500 
LBG. STEAM PER HOUR 27 "4 DEOUCT 100 K.W IF BATTERY BEING CHAROED 
2 2 Я 
. coat РОЛ EANKING 
: 7 COOLING TOWER FAN MOTOR 
Ø 2005 ; FOR 300 OR 000 K W 
7? 4. BOILER IN, " 
[/ o 
gp c 
Р 8 | 
Nd BOILER in. х 4000 | 
7D 7 
2 
et + ; ! 
,/- 
7 4th. BOILER IN o i 4 
b. 3 0000 | ; 
7" \ 3 
# 'MIO WINTER 


P) etn. BOILER IN. 
. n EVAPORATION TAKEN AT 


11500 = 7-08 LBS. PER 
7/3809 


\В ОР сод 000 


Tid. 


whatsoever, differ radically from that which he is really burning, he 
will be justified in commencing a scarch to know the reason why. 
It is here that the diagram will help him, for there are certain losses 
in it which must be substantially correct, or their cause would be 
easily detected. Again, there are others, such as steam- pipe radia- 
tion, which cannot be materially different from tho plotted values ; 
others, again, whose values, of themselves, are too insignificant to 
account for his discrepancies, and во on. 

Lighting and Power Combined Development.-— Another direction 
in which, it seems to the author, the electric supply has not been, in 
most cases, developed for all it was worth, lies in the fact that many 
of the supply concerns in this country have, from some cause or 
another—whether, through an unforeseen developmentof the demand, 
the site of the station has had to be shifted, or whether the mains 
necessary for one part of the town have been over-estimated, or 
whether the plant has been purchased at a premium, or whether the 
plant is obsolete and hence more costly than newer plant may be— 
Whatever the cause may be, many of them have paid rather highly 
for their plant, and in this sense the system is burdencd by what the 
author suggests may well be called “ unproductive capital ” charges. 
He would go further, and would frame his definition of“ unpro- 
ductive capital" as: Any capital expenditure, whether in plant or 
in mains, which, if the station were started de novo at present prices 
(and with present plant overload capacities) and put down with only | 


PEAR 1999 KW. 


— } 


6, 


of to compensate in a few years’ time for the losses entailed during 
the first year or two. Fortunately, however, the case is not so 
improbable as would appear from a consideration of the “ unpro- 
ductive capital ” item by itself. The costs of all the other items go 
down with increased output as, year by year, the improved prices 
produce their effect in getting more business ; with the result thut 
in Fig. 7 we could make an annual reduction in price of about ad. 
during five years, or a total of nearly 134. per unit, apart together 
from improvements in the economical working of the station which 
any capable engineer would be sure to effect in such a period. 

The curve shown is based on a 15 per cent. lighting increase and 
a 80 per cent. power increase, or a 20 per cent. combined increase 
in the sales during each year, a development which I believe I am 
right in saying has been far exceeded in several towns, notably at 
Bradford. 

In view. then, of item (4) of the opening statement of this Paper, 
would it not be expedient in the case considered in F'ig. 7 to secure 
as many lighting and motor consumers, on ordinary terms, at the 
present time by offering such a lump sum reduction as would recoup 
itself in, say, five years’ time at the probable rate of growth of the 
combined load? The author throws out the suggestion for whut it 
is worth, but it does scem to him that no stone should be left 
unturned to get hold of consumers now, for the same reasons that 
he has already urged in connection with a motor load. 
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It is perhaps worth pointing out in this connection that if the 
author's suggestion for giving the '*non-interest-paying ° motor 
customers a means of tiding over the evening peaks and the occa- 
sional day fogs should prove to be practical, the same arrangement 
could be used to offer to lighting consumers a “ non-interest-paying ' 
rate which, by comparison with present rates, would undoubtedly 
prove attractive in spite of the fact that it could not, from the 
nature of the case, be anything approaching the motor charge in 
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i A Sub-station ‘‘ Stand-by” Losses.—These can be treated in the 
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three 300kw. asynchronous motor-generators, driven from a high- 
tension three-phase supply, with 5 per cent. loss in feeders, is shown 
in Fig. 9, in which kilowatts at the sub-station direct-current bus 
bars are plotted with kilowatts at the alternating-current high- 
tension ’bus bars at the main generating station. 

Suppose there were three or four sub-stations so worked, each 
having its own diagram of stand-by losses and its own curve of out- 
puts, then for any particular hour in the day the alternating-current 
high-tension bus bar kilowatts at the main station can be added 
together and the rate of coal consumption read off just as for a con- 
tinuous-current generating station. 
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Fic. 7.—Diagram showing rate of development of station necessary to 
warrant reduction in price on account of unproductive capital. 
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Fic, 9.— Sub- station Stand-by Loss Diagram. 


It should be mentioned that the fact of the cable losses being 
proportional to (C*) and not to (C) has been ignored on the above 
diagram. The difference in results is very trifling, but the correction 
can easily be made if the cable losses are added, in the diagram, on 
the top of the machinery losses, as can be done with equal facility. 


CONCLUSIONS. 

1. It is not safe to offer current for motor supply for day use at any- 
thing below 1d. per unit except under the restrictions indicated. 

2, It is worth while making the offer to consumers of current at 
exceptionally low rates subject to these restrictions, no matter how greatly 
opinions may differ as to their being accepted. | | І 

3. Such an offer it is іп the capacity of апу and every lighting station 
2) in the country to make immediately without having to wait till they can 

lay down additional plant and mains; it being understood that the con- 
sumers pay for the cost of service connections. . 
10 4. Btand-by losses can be turned to account by reducing that part of 
the works cost which is chargeable to coal by some 30 per cent. in the 
ease of supply for motors. | 
5. Investigation of unproductive capital" charges, more especially 


Apportionment of Coal Consumption. 
Apportionment of Coal Consumption. 


wo W Т ch VVV 5 when combined with a reduction to „ ane uae indicated, 
5 8 | r Е may enable the cost of the lighting supply to be also recuced.  , 
0 1) 2) Pa » m d ) “er 80 90 100 6. The diagram of stand-by losses will, it is hoped, enable engineers : 
Scale for Longridge'« Test. better appreciate the relative importance of the various losses at M 
Percentage of Full Output. periods of the load, as well as to fix an individual standard up to whi 


each station should attain, and thereby to effect reductions in “ works 
Fic. 8,—Stand-by an i Full Load Losses of Babcock and Wilcox Boiler, I cost” over and above those considered in connection with the motor load. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


New Registering Pyrometer.— Siemens & Halske have brought 
out a new electric registerin pyrometer whose action is not, 
like that of Callender s, based upon the resistance of platinum, 
but upon the thermo-couple. The obvious objection to this 
type of instrument is that the directing couple is too feeble to 
overcome the friction of the recording pen, but this objection 
is met in the new 
instrument by an in- 
genious contrivance 
which will be under- 
stood from the dia- 
gram. А is the milli- 
voltmeter, whose 
ponte is perfectly 
ree to move. It 
moves underneath a 
stirrup, K, poised at 
D, and over a band, 
B, which moves in 
the direction of the 
arrow. The me- 
chanism which moves 
the paper band also 
lifts the stirrup at 
intervals which may | 
be timed at will, and drops it for an instant upon the pointer, 
which thereupon hits the band and leaves an impression 
by means of the band of carbon paper B,B, which underlies 
the paper band. It is quite practicable so to contrive the 
intervals that the curve traced by the ‘point is apparently 
continuous. 

(Stamens & Нлівке, Zeitschrift für Instrumentenkunde, December, 1904.] 


Variation of Magnetic Hysteresis with Frequency.—T. R. Lyle 
has investigated the iron losses in transformers by means of 
his wave-tracer, and has obtained some new data with respect 
to the distribution of the various losses. His experiments 
were made on two rings of laminated annealed iron, in one of 
which the radial breadth of the iron was considerable relative 
to its mean radius. These rings were magnetised by alternate 
currents of different strengths and periods. Both the mag. 
netising-current wave and the magnetic-flux wave were quanti- 
tatively determined by the wave-tracer, and the wave-forms 
80 obtained were subjected to harmonic analysis. From the 
analytic expression for each pair of associated waves the total 
iron loss per cubic centimetre per cycle was calculated, and it 
was found, when the шш aea current is approximately 
sinusoidal, that the total iron loss I is given with considerable 
accuracy by the formula— 

I—(0-00186-- 0:000261)G 
for ring I., and by the formula— 
1—(0:001684 + 0:000272n)G 

for ring IL, where n is the number of periods per second, and 
G is a function of the effective induction. When from the 
total loss I the statical hysteresis obtained by Ewing and 
Klaasen’s method is subtracted, and also the value that theory 
assigns to eddy-current loss, the author finds that a consider- 
able quantity remains, which increases both when the frequency 
and the flux density increases. This is Fleming’s “ kinetic 
hysteresis.” The author draws attention to an interesting case 
of transformation and what he calls reflection of energy. If 
the E.M.F. impressed by the magnetising circuit on the iron 
ring be sinusoidal, the flux wave produced contains third, fifth, 
&c., harmonics. These higher flux harmonics induce currents 
in the magnetising circuit which are dissipated as heat in it. 
Thus we have a transformation of electric energy due to alter- 
nating currents of frequency n to energy of currents whose 
frequencies are 3», 5n, &c., which is reflected back into the 
magnetising circuit. This the author believes to be a hitherto 
unnoticed source of transformer loss. 

ee (T, R. Linz, Philosophical Magazine, January, 1905.] 
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Radw-activitu of Mineral Springs.—The researches made by 
Sella, J. J. Thomson, Himstedt and other physicists have 
shown that ordinary tapwater generally contains a radio-active 
gas or emanation that can be easily obtained by boiling the 
water or by drawing air through it. Mineral waters, and the 
deposits which they form, have hitherto generally shown con- 
siderable radio-activity. G. A. Blanc describes the results 
obtained in the case of the materials deposited by a certain 
number of mineral and thermal waters belonging to the Alpine 
region. He shows that, besides the activity and emanation 
probably due to traces of radium which several physicists have 
observed in the sediments of a great number of mineral and 
thermal springs, some deposits contain a radio-active con- 
stituent, in all probability thorium, the emanation of which 
loses half its activity in about one minute, and is capable of 
producing excited activity that falls to half its value in about 
11 hours. The author noticed a curious fact in connection 
with the diminution of the activity of the deposit with in- 
creasing distance from the source. The waters at the “ Source 
d'Alun" of Aix-les-Bains show at their surface a viscous 
substance, partly organic, called“ barégine," which has a con- 
siderably greater activity than any other material collected in 
that particular spring. The theory of the origin of this sub- 
stance, as given by naturaliste, states that it is formed at the 
spot where the water emerges from the soil. On determining 
its rate of decay, he found that it differed from that which 
would be due to radium compounds, and suggests the presence 
of thorium in this and similar cases. 

[G. A. Buanc, Philosophical Magazine, January, 1906.] 


Mean Spherical Candle-power.—The fact that a nominal 16 c.p. 
incandescent lamp may give from 12 c.p. to 20 c.p. in different 
directions in à horizontal plane, corresponding to a variation 
in so-called efficiency of from 5 to 3 watts per candle, shows 
that some improved method of measuring the efficiency of 
electric lamps is needed. Such a method has been pointed out 
by Prof. Fleming, and consists in stating the whole flux of 
light in lumens per watt, which gives a figure of about 3:5 for 

low lamps. The expression of the efficiency in this manner 
involves the determination of the mean spherical candle-power. 
G. B. Dyke has determined this quantity by a new method, 
which, he claims, affords accurate results with no greater 
expenditure of time than is required for one, or at most two, 
measurements by existing methods. The objects aimed at were 
to obtain a series of curves showing the variations of candle- 
power in incandescent lamps in a horizontal plane; to obtain 
reduction factors by which the mean horizontal candle-power 
may be calculated from the maximum horizontal candle-power, 
for different types of filament ; and to obtain reduction factors 
for calculating the mean spherical candle-power from the maxi- 
mum or mean horizontal candle.power. The first two objects 
were met by designing a carriage to run on the existing photo- 
metric bench in the Pender Electrical Laboratory, provided 
with a scale of degrees and means of rotating the lamp. To 
obtain rapidly the relation between mean spherical and mean 
horizontal candle-power, a modification of the method devised 
by Mathews was employed. This method consists in placing 
several pairs of mirrors round the circumference of a semi- 
circle, and so arranging them that light emitted from a source 
placed at the centre of the system shall be incident on a white 
screen, also situated at the centre, at the same angle with the 
vertical as that which it made on emission from the source. 
Then, if the source is symmetrical about the diameter of a 
semicircle, and if Lambert’s cosine law holds for the screen 
used, it can be shown that the intensity of the illumination on 
the screen is proportional to the mean spherical candle-power. 
In the Ediswan triple-looped doubly-anchored filament, which 
was studied more in detail, the ratio of the mean spherical 
candle-power to the mean horizontal candle-power remained 
practically constant at 0°78 in seven specimens. The ratio of 
the mean spherical candle-power to the ** candle-power " varied 
from 0-71 to 0:79, which shows the unsatisfactory nature of 
the commercial designations. Arc lamps do not require revo- 
lution about the vertical. 

[G. B. Dyke, Philosophical Magazine, January, 1905 ] 
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THE ELECTRICAL DRIVING OF TEXTILE 
FACTORIES. 


At a time when the electrical industry is passing through a 
period of unparalleled depression, it is refreshing to observe that 
those who are engaged in its various branches are doing their 
utmost to stem the ebb and bring about a substantial and, it 
is to be hoped, permanent revival. These efforts are already 
having their effect, for one hears on every hand that business 
is really becoming brisker and that there are hopes of a more 
promising future. Whatever may be the cause of the regret- 
table slackness of trade it goes without saying that the electrical 
industry is far from being played out,” and that its possibilities 
are, even now, beyond calculation. Attention is being drawn at 
the present moment to an application of electricity which, so 
far, has only been touched on the merest fringe : the driving of 
textile factories. There are thousands upon thousands of 
horse-power installed in these factories, and only a very 
minute portion indeed is electrical. The vast majority are 
driven by steam engines—in some cases old inefficient 
machines which have long ago qualified for the scrap heap, 


and in others modern engines of unquestionable economy and 
| efficiency. 


For electricity to oust the former should not be a 
matter of extreme difficulty, but the process will not be so 
easy in the case of the latter. 

Two excellent Papers on this subject have recently been 
presented to the Institution of Electrical Engineers—one by 
Mr. W. B. WooDHoUSsE, read before the Leeds Local Section 
and published in The Electrician of January 6th, and the other 
һу Mr. Н. W. Wirsow, read before the Manchester Local 
Section on Tuesday and abstracted on another page of this 
issue. Mr. WOODHOUSE expressed the opinion that there are 
really two reasons why the adoption of electrical machinery 
in textile factories has been so slow: one is that there is a 
lack of accurate knowledge as to the results to be obtained, 
and the other, that there has been an absence, until recently, 
of a publie supply of electrical energy at a reasonable price. 


Mr. WILSON, on the other hand, places most of the responsi- 


bility upon the depression which has existed in the textile 
industry during the last three years. The natural conservatism 
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of the country takes second place, and a third contributory | company, the mill owner is relieved of many responsibilities 


cause is alleged to be the number of contradictory statements 
which the advocates of electrical driving have put forward. 
Doubtless, each of these causes has been effectivo in delaying 
the desired consummation, to a certain extent, and, combined, 
they have for a time rendered almost nugatory tho efforts of 
those who have advocated electrical driving. Now, however, 
the time is ripe for the removal of misconceptions and most of 
the obstacles should disappear automatically. 

The problem of driving textile factories is so entirely different 
to that of driving ordinary engineering workshops, that it 
calls for à special study of the conditions attendant, and the 
devoting of a large amount of time to what is little more than 
purely experimental work. Many machines require only a 
fraction of the power taken by a small lathe, some run 
almost continuously, while others are frequently stopped 
and started and take power varying very greatly in 
extent. This is well known to managers of textile factories 
who have been familiar with the conditions for many years, 
and are more or less content with the existing state of 
affairs. Before contemplating change they must be convinced 
thatit will be for their benefit. The only persons who can con- 
vince them are electrical engineers, and they, unfortunately, are 
not yet possessed with an abundance of the experimental data 
necessary forthe purpose. The most powerful argument that can 
be used for the adoption of electrical driving is reduction of cost. 
Now, as a matter of fact, it is by no means certain that the 
superaession of the steam enginc wou!d bring about this result 
in every case as far as actual working costs aro concerned, 
although in the majority of existing factories it undoubtedly 
would. It is quite certain, however, that it would bring about 
an increase of production and improve the quality of the 
finished article owing to the very exact speed regulation which 
can be obtained and the steadiness of drive, to say nothing of 
superior cleanliness. In dealing with this question Mr. 
WILSON asserts that “ electrical driving permits of greater pro- 
duction, because the machinery can be run on the average nearer 
the maximum possible speed than when operated mechanically. 
It cannot be run at a higher maximum speed, as the manufac- 


turing conditions do not permit of this; but the average speed 


is higher.” Thus, should there happen to be in some rare 
cases a slight increase in the cost of power as compared with 
factories driven by modern efficient steam engines working 
under the most favourable conditions, this would probably be 
more than offset by the increase in production. The same 
author shows that there is a good deal in favour of textile 
factories taking energy from a power company, as against 
gencrating it by independent plant. He takes as an instance 
a mill of 100,000 mixed mule and ring spindles costing about 
£140,000, which brings the cost per spindle out at 28s. 
Assuming the main generating plant to cost £10,000, its 
elimination would mean that the price per spindle works out at 
only 26s., and hence it would be possible to put in an addi- 
tional 7,500 spindles, which, of course, would increase the 
capacity of the mill by 74 per cent. Ву a further assumption 
that the standing charges represent 12 per cent. of the produc- 
tion costs, the increase in the number of spindles would reduce 
the cost per pound by 0:9 per cent., as the fixed charges would 
remain practically unaltered. As to whether a mill could 
generate its own energy cheaper than a power company could 
supply it, is a moot point, and Mr. WILSON inclines to the 
opinion that after allowing 5 per cent. for interest.and 10 per 
cent. for depreciation, a mill ought to be able to generate its 
own energy at 0:34. to 0:354. per unit. If this be so, then 
the task of the power companies is by no means an easy one. 
Of course, it follows that by taking supply from a power 


and worries which are inseparable from an electrical generating 
plant and, as has been shown, an increase of production may 
result, although this latter advantage only accrues in the case 
of a new mill. 

One important point brought forward by both authors is 
the excellent check which overseers and managers have upon 
their employés when electrical driving is employed. As in all 
other industries thero is the usual delay in starting up the 
machines in the morning and after meal hours ; there is also a 
tendency for efforts to slacken several minutes before leaving 
off and before meal times. These idiosyncrasies naturally 
pass unnoticed in steam and belt driving, but they become 
painfully evident on the recording ammeter or wattmeter 
diagrams. For this reason, at all events, electrical driving 
will be viewed with disfavour by operatives, and conversely 
it should prove a useful argument in urging the adoption of 
electricity. There are, of course, many other points in which 
motor driving is superior to transmission of energy by belts, 
one of which is the excellent arrangement which can be made 
for group driving. Opinions are divided to a certain extent, 
but this is another matter on which there can never be unani- 
mity simply because each example must be considered on its 
own merits, At the same time, figures obtained in actual 
practice, although not of universal application, are of enormous 
utility, and those gentlemen who can bring forward well. 
authenticated data should not hesitate to do so, as they will: 
materially assist their professional brethren and tend to further 
the interests of both the electrical and textile industries. 


THE ELECTRICAL OPERATION OF TEXTILE 
FACTORIES.* 


BY H. W. WILSON, 


A very large amount of work has been carried out in the United 
States in the electrical driving of both spinning and weaving mills, 
and in the beginning this development was owing to the necessity 
of taking advantage of water powers in the neighbourhood of the 
mills. All the mills first fitted up in the States had water turbines 
as their prime movers, and it was not until some years after the 
first mills were driven, and had shown the advantage of the elec- 
trical drive, that the idea of electrically operating a mill, the prime 
mover of which must be steam driven, was seriously considered. 
Experiments were then made in this direction with very satisfactory 
results; and, speaking generally, it may now be said that the bulk 
of the new mills being erected in the States are to be electrically 
driven. A large amount of similar work has been carried out on 
the Continent, particularly in Russia, Italy and Spain, with satis- 
factory results, but the bulk of the installations about which accu- 
rate details are available have been laid down in the United States. 
Experiments, however, have and are being made in this country. 

The advantages which the advocates of electrical driving urgo 
for the operation of large textile factories are stated brietly as 
follows :— 

1. The mill and the engine house can be placed each in its most 
convenient situation without any regard to their relative positions. 

2. The internal arrangements of the mill as regards shafting, 
gearing, belt and rope drives, &c., ave greatly simplified and their 
costs reduced. The flexibility as regards extensions is, of course, 
obvious. | 

8. The grouping of the machines is much less arbitrary than ina ^ 
mechanically-driven mill, as the motors and the comparatively 
light shafting required by them can be placed where most convenient. 

4, The reduction of the chance of a breakdown, which would stop 
the whole mill, to à minimum. 

5. The ease of running one section for overtime or on special work. 

6. The reduction of the maintenance and depreciation charges. 

7. The greater steadiness of drive which can be obtained under 


suitable conditions, with a subsequent permissible higher speed and 


increased output. 
8. The reduction in the total capital cost of the mull per spindle or 
per loom with a factory of above a given size. 


* Abstract of Paper read before the Manchester Local Section of the 
Institution of Electrical Engineers on Tuesday. 
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9. The possibility of keeping a constant check upon the results 
obtained in each department of the factory. 

Item No. 7 is the most important one, and the one about which 
the most discussion has arisen. 

Electrical driving permits of greater production, because the 
machinery can be run on the average nearer the maximum possible 
speed than when operated mechanically. It cannot be run at a 
higher maximum speed, as the manufacturing conditions do not 

rmit of this, but the average speed is higher. Exactly accurate 

gures are, of course, difficult to obtain, and we are again, unfor- 
tunately, compelled so use data obtained from American sources, 
and this shows that an increase in production of some 4 per cent. in 
weaving and up to 8 per cent. in spinning may be expected and 
obtained. As regards the statement that a considerable increase in 
the cost of power is of little importance if accompanied by an 
increase in output, it may, perhaps, be advisable to point out that the 
cotton spinners and weavers state their costs at so much per pound 
of yarn or cloth produced. In the case of a spinning mill, on most 
classes of counts, it may be taken that the margin over the price of 
raw cotton, out of which the manufacturers have to pay all their 
costs and make their profit, is something between 3d. and 34d. per 
pound. Assuming a price of 4d. per pound, therefore, the selling 
price of the yarn would be 74d. A considerable proportion of the 
84d. manufacturing cost is made up of the piece work price per 
pound of yarn produced which is paid to the operatives, and it 
would not be easy to get any modification of this piece work price. 
What may be regarded as the standing charges of the mill—that is, 
the amount required to cover rent, rates, taxes, insurance, cost of 
power, salaries and day labour—is but a comparatively small per- 
centage of the price of the finished article, and it therefore takes a 
considerable increase in output to make any considerable difference 
in the total costs per pound. Assuming, however, that these fixed 
charges represent about 12 per cent. of the price of the product, 
which appears to be about the correct figure, an increase in output 
of 5 per cent. would mean a reduction in the total cost of the goods 
equivalent to 0°6 per cent. In a modern spinning mill the cost of 
power does not usually represent more than 24 to 3 per cent. of the 
production costs, and an increase of 10 per cent. in the cost of power 
would only represent about 0°25 per cent. increase in the total costs. 
The percentage margin of increased profit may, therefore, seem 
very small, but on a turnover of the amount which the business of 
a large cotton mill represents, it would be quite perceptible in the 
annual balance-sheet. 

The first objection urged against electrical driving is that its 
reliability has not been sufficiently proved. The canital expen- 
diture involved in the adoption of the electrical system is also said 
to be so great in comparison with mechanical driving as to put it 
out of court. It is also argued that it is only advantageous in special 
cases, or where the average load-factor is poor; also that the effi- 
ciency of a mechanical drive is considerably higher than that of an 
electrical one. 

As regards the question of the reliability of a properly installed 
electrical plant, there can be no two opinions amongst those who 
know anything of the subject. The second objection is answered 
by the eighth item on the list of advantages claimed. As regards 
the third objection, one frequently meets persons who are prepared 
to admit that it may be advisable to adopt electrical driving for 
awkwardly arranged old inills which are being partly refitted, or for 
а number of small mills close together all belonging to one owner, 
but that in the case of a new mill the advantages of the elec- 
trical drive are mythical. A whole Paper might be written and 
a long discussion held on the fourth objection. It is, of course, 
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perfectly easy to measure exactly the efficiency of an electrical 
plant from the prime mover to the driven machine, and to 
state with positive accuracy what the efficiency is. In the case of 
a mechanically-driven mill no one can state definitely what the 
actual efficiency at full load really is. The time-honoured method 
of taking a friction diagram with all straps on the loose pulleys, and 
then taking & full-load diagram and considering that the difference 
between the two represents the percentage efficiency, can only be a 
very rough approximation to the truth, and the actual efficiency 
must be considerably lower than the results of such an experiment 
would show. "The author was once in charge of some experiments 
which involved the driving of a number of mule spinning frames by 
а single large induction motor. To begin with, for a period of three 
weeks the motor was driving the frames from a line shaft through 
& rope drive, and records of the power taken were obtained from an 
integrating wattmeter. After this the motor was directly coupled to 
the line shaft through a flexible coupling and run for another period 
of three weeks, the mules running the same number of hours per 
week and spinning exactly the same counts. With the rope drive 
eliminated the production results were somewhat increased, and the 
average power taken for the whole period reduced by between 12 and 
18 per cent. It would seem, therefore, fairly obvious that the more 
belt or rope drives or other transmission gears introduced the lower 
must be the efficiency, and persons who argue that with the most 
modern forms of rope drive it is possible to obtain efficiencies of the 
order of 98 per cent. are exceedingly sanguine. Upon this question 
of efficiency accurate figures are difficult to obtain, and 1t must be 
admitted that in the most modern mills the results are probably 
very good; but it is very much to be questioned if a better result 
than 80 per cent. is ever obtained, and certain instances of even 
modern mills, where the result is nearer 60 per cent., are known to 
the author. In one mill, which recently had a new engine put in, 
the full-load diagram was 788 r.H.P, and the light-load friction 
diagram 800 r.H.P., or an apparent efficiency of 59 per cent. 

The next point that arises is the consideration of the conditions 
to be fulfilled, and the various types of machinery to be driven. In 
а spinning mill there are the various preparation machines, including 
beaters or openers, scutchers, carding engines, drawers and slubbers, 
intermediate and roving frames, which, speaking generally, form a 
very steady load; ring spinning and ring doubling frames, which, 
running at & given speed and upon one class of goods, represent an 
almost perfectly steady load; and spinning mules, individual 
machines of which class, from the conditions of their working, 
represent one of the most variable loads it is possible to obtain. In 
a weaving shed, manufacturing a given class of cloth, the load should 
be very steady; and in a drying, bleaching and finishing factory the 
load on the different machines is exceedingly variable, though the 
load on the prime mover may be moderately constant. For spin- 
ning and weaving absolute constancy of speed is desired ; for bleach- 
ing, dyeing and finishing speed variation on the machines is essential. 
Having regard to the conditions of the case, it will be seen that for 
spinning and weaving induction motors offer great advantages, and 
the bulk of the electrical machinery now used in this class of factory is 
three-phase, 40^ or 500 500-volt plant. For bleaching, dyeing and 
finishing, with the large speed variation called for, direct-current 
machinery must be employed. The most up-to-date manufacturers, 
who have tried electrical driving for this class of work, admit that 
the results obtained are very greatly superior to anything that can 
be done by mechanical driving, largely on account of the speed 
variations required. The average load-factor for work of this 
description is generally low, and the generator capacity is some- 
times not more than 50 or 60 per cent. of the motor capacity. The 
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Table I. 
Machine. | . : Starting! Н.Р. | ned Conditions of test. 

ae Type of drive. current. | Т00 8 . 

| B. H P. Amps. R.P.M. light. B. H. p. Revs. Yards. | 
6-bow! calender, bowl 4' 8" x 18“ 48 187 | 570 Hide pinion & cut wheel 250 20 25 | 84 132max, Piece 2 cue i wg t. on bowl 

r " ; de nini | 10 80 111 max No weight on | p; ps 
4-bowl dry mangle, 4' x 16".... | 33:5 134 | 560 bes pinion & cut ois 100 15 { 375 80 11 шах Full weight on f Piece 3' wide. 
3-bowl water mangle, 4 4' x16" 25 97 | 640 Brass pinion &cutwheel  .. "QC ^ш AC 
2-bowl starch mangle,410 x16'| 18 71 | 680 Hide pinion & cut wheel; 60 6 6 83 114 max Piece 3' wide. Very thin stuff, 
ex | is $us T T so qux s.d 80 111max| Light staff. . 
e - vi T - Que А iis .. At lowest speed. [wide.] 

23-ton drying range .......... | 83 , 34 | 575 Belt .......... sista e 25 re: 1] 23 43 80 Notor at 575. 2 pieces 2 10" 
Damper bowl, 5' x 18" ........ ! 6 | 20 | 750 Back gear and belts ..: 20 1j | .. 96 150 Machinery running light. 
Two folders, 5' wide.......... me , s Beli 2244 pex rt Ae £e di. 5 da Maximum load. Both on. 
Brush washing machine ...... | 23 Belt . 23 B. n. p. EE vw d] 
Rubber Polishing machine 24 Belt: osos Prope a se 24 BHP i | 
20ft. stenter ................ 5 Geer ates 5 B.H. 75. 12 to 5 И | 
Beamer .................... 93 „„ 73 B. H. P. | 5407 .. I 
Small calender .............. ‚ 18 (GORE ыу урлык ЯЕ 15в.н.р. T Ке 35. ‘I 
Friction calender ............ 33 | 123 1.11. P. 10 to 23 | 
Whitesqueezer .............. 11 | : 124 8 to 12 8 U. v. at normal speed. 
White washer .............. 11 ; 134 T 9 Top speed, 
Dyer becks. sasa 17 0 - 20 eO 72 | | 

i i 
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author has collected various figures as to the powers taken by 
different machines used in dyeing and finishing, and gives them in 
Table I. herewith, as some may be of interest, and it may be men- 
tioned that in nearly all cases each machine has its own motor. 

In discussing the best arrangement for the electrical driving of a 
large spinning mill a number of points have to be considered. To 
maintain the average speed at the highest possible it is necessary to 
reduce all belt or rope transmission between the prime mover and 
the driven machine to a minimum. We are therefore brought 
immediately to the question: Is it better to provide for a motor 
directly connected to each machine or for the machines to be grouped 
and driven by larger motors? It is obvious, of course, in saying 
this that the case of the driving of mules must be considered separ- 
ately. Single mules constitute such an extremely variable load 
that, so far as any results up to the present have shown, it is impos- 
sible to drive them singly by motors. With four mules on a single 
motor the writer has seen variations in demand from 15 to 90 н.р. 
almost instantly, and this manifestly represents a condition of affairs 
under which no motor can maintain an absolutely constant speed. 
Broadly speaking, it cannot be said to be good practice to drive less 
than 12 mules from а single motor of, say, 150 н.р. Under these 
conditions good results are being obtained. However, with the 
other machines, which normally give a fairly constant load on their 
driving machinery, these conditions do not apply. It is possible 
either to use a number of comparatively small motors, or in the 
case of looms very small motors directly connected, or driven 
through a single strap on to the various machines, or to group the 
machines and drive through larger motors. With the possible 
exception of ring-spinning and doubling frames there is very little 
doubt in the author’s mind that the correct policy is to group the 
machines. The larger motors have a considerably higher full-load 
efficiency, and the total cost of the installation is much lower than 
if small motors were installed. With ring-spinning frames con- 
stantly on one class of counts the larger number of small motors 
may possibly be worth considering on account of the more even 
speed obtained. 


In order to give some idea of the powers taken by the various 
classes of machines, a few abstracts from a Paper read by Mr. 
E. W. Thomas are given. The tests detailed were made at the 
Olympia Cotton Mills, Columbia. The machines driven and the 
various motors were as follows :— 

“ 5 openers on the first floor of the mill are driven by a 20 н.р. 
motor, belted (No. 20a in Table). 

*5 5 breakers, 10 intermediate and 10 finisher scutchers on the third 
floor, 45in. wide, are driven by a belted motor of 150 н.р. (No. 21). 

* 88 45in. revolving top cards are driven by а 150 н.р. belted 
motor (No. 14). 

** 62 45in. cards are driven by а 150 н.р. motor (No. 15). 

* 240 drawing deliveries, 1,140 slubber spindles (12 by 6), 3,482 
intermediate frame spindles (10 by 5), and 608 fine frame spindles 
(T by 34) are all driven by a belted 150 н.р. motor (No. 9). 

“ 13,984 fine frame spindles are driven by two belted 150 нр. 
motors (Nos. 3 and 4). 

* 100,820 ring spindles are driven by 10 150 н.р. motors, each 
motor being directly connected to the shafting it operates, thus 
obviating the use of counter bolts, and between the engines gene- 
rating the power and the spinning frame there is only а 22in. belt, 
that being the belt from the line shaft to the frame direct. The 
motors operating the frames are numbered 1, 2, 7, 8, 10, 11, 16, 17, 
18, 19. Six slashers and an exhaust fan on the second floor of the 
mill are driven by a 80 н.р. belted motor (No. 20c). 

„The 2,250 40in. Draper looms, as well as the necessary spooling 
and warping, are driven by four belted 150 н.р. motors and one 
75 н.р. belted motor, the numbers of the motors being 5, 6a, 65, 12 
and 18. The looms are located on the first and second floors, and 
the spoolers and warpers on the second floor. The cloth room, con- 
taining six sets of cloth-room machinery, is driven by a 50 н.р. 
belted motor (No. 20B) located on the first floor. 

“ Table II. shows the various motors in this mill with the horse- 
power developed by each under full-load and also without the load 
on the machinery. The numbers of the various motors correspond 
with the numbers given in the description of their location and 
distribution above.” 


Summing up, we find that the combined rating of the motors in 
the mills was 8,175 H.P., that the total load was 2,580°45 H. p., to 
which should be added 66:88 B. P., the equivalent of the machinery 
not in operation when the tests were made. This makes the total 
power required at the switchboard 2,597°38 H.P. Again, in con- 
sidering the power required to drive each motor without machinery 
load, it must be borne in mind that the figures given not only cover 
the friction of the rotating shafts, couplings and pulleys, but also all 
losses, great or small, between the motor and switchboard, the 
instrument making the records being located in the engine room, 
and its connections being made at the switchboard. Again, con- 
sideration should be given to the fact that in some cases the larger 
size motor drives but a small amount of shafting, while in other 
cases a small motor may drive a very much larger amount of shaft- 
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Table II.—Horse-powers, Pull. load and No- load. 
Motor Size motor R. p. full- | н.р. no- Per cent. machin 
No. н.в. oad. | load. on full-load. «T Department. 
1 150 119°6 26-0 89-76 А 
3 | 150 | 1285 | 32-5 100-0 | NUS aE ning: 
8 150 61:75 | 18:0 89-13 . 
4 150 58:5 | 18:0 82-63 j Fine roving 
b 150 156:0 29:25 96°60 
6a 150 136:5 | 299 100-0 | Draper looms 
бв 75 91:0 19:5 100°0 
7 150 135:20 | 28:60 100:0 Wett spi 
8 150 126-10 | 26:0 85:15 | ert spinning 
9 150 97°50 | 247 100-0 Rov'ng,draw'ng 
10 150 183 90| 26:0 100°0 Warp and weft 
11 150 180-0 | 247 100-0 | spinning. 
12 150 | 1209 | 36-4 1000 8 лыр 
18 150 132-6 | 39-0 95:51 ins E raper 
14 150 84:5 15:6 100:0 88 cards, 45in 
15 150 52:0 13:0 100:0 62 „ 18 
16 150 189-1 26:0 100-0 
17 150 148-0 28:4 100:0 | v А 
18 150 148:2 | 96:0 100-0 аграрот 
19 150 165:1 | 31:2 100-0 
204 20 19:5 8:45 100˙0 Openers. 
205 50 19:5 10°40 1000 Cloth. 
20c 30 26:0 10:0 100 · O Slashers. 
21 150 110:5 [ 19:5 100:0 Scutchers. 
8175 2580 `45 | 552-1 31°81 
*66°88 
2597-88 


— * This item, 66:88 H.P., is the estimate of power required for the 
machinery stopped during the test on motors 1, 3, 4, 5, 8, 13. 


ing than its larger neighbour. We find that the amount of power 
for the motor and shafting, including all losses, was 552°1 Н.р, for 
the entire mill; but in some cases, as noted before, some machinery 
on motors numbered 1, 8, 4, 5, 8 and 18 was unavoidably in opera- 
tion. Taking, then, the actual power that would have n 
required to operate all the machinery at the same time— namely, 
2,D97:88 H.P.—then the total percentage of the power required to 
drive the motor, shafting and line losses was 21:25 per cent. 


Table III. —Spindles per Horse-power. 
WARP SPINNING. 


Spindles Н.Р. full. Spindles per н.р. full- 
Motor oad, including fric- oad and deducting 
No. tion of motor and friction of motor 
shafting and shaft. 
IB. ааъ Quee (ORR ive Ete S 840 
IT" odisse 8 004. _.............. 79:4 
JJC AA OSS esas. 8 82:2 
19 ff 607. —» 5 75:9 
Average 05'927 usse er . 80°12 
Wert SPINNING 
11öÜ;’! ⅛ͤ L T60: 96:0 
J ²˙ о EE SES сораса 110˙2 
CC 1 ee 99-0 
N se TIG wes еа ., 90:0 
Average 404 veis eS. 988 


Table IV. gives the looms per horse-power under conditions as in 
Table III. 
Table IV.—Looms per Horse-power. 


Looms per н.р. full- Looms per н.р. full- 
Motor load, including fric- load after deducting 
No. tion, load of motor H.P. of motor and 
and shafting. shafting 
o BOS тиеу» . 38°68 
GAL Qua T „ %%Cͤöĩ ʃ1ꝛ.; us 4°56 
GSS ces (/ 4°53 
ОРЕСТ SOS. usse v 5:26 
13 M VN d Ed M/ A= ( 5:23 
Average of last four tests 862 ........... ... 4°87 


Table V. gives the weights of the shafting, couplings and pulleys, 
as also a list of the number of the bearings. This Table is interesting 
from the fact that this mill has undoubtedly less weight of rotating 
material per pod for its shafting, couplings, and pulleys than 
any mill that has ever been put in operation, that is complete in 
itself, and is a cloth producing mill. The weight per spindle is 
8glb. The diameter of the shafting in the scutching room is 2} fin. 
and 2!jin. In the card room it is 2}jin. and 2}4in. In the spinning 
room, 2}%in., and in the weaving room, 27; and 213in. The 21 in. 
shafts are the receiving shafts fo: the belts from the motors, and 
also those where one shaft is belted from another, as in the case of 
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the carding and weaving rooms. All the pulleys in the mill above 
20in. diameter have wood rims. The bays of the mill are 10ft. Sin. 
from centre to centre. 


Table V.— Weights of Shaftings, Couplings and Pulleys. 


TE NON. Number bearings 
o Shafting. Coupling. | Pulleys. | Totals. and 1 
1 1,912 354 29,660 | 4,926 | 11x21 
2 1,912 354 2,660 | 4,926 | 11x24! 
3 6,018 920 5,970 | 12,908 | 88x21; 
4 6,018 920 5,970 | 12,908 | 38x25 
5 18,080 3,750 ' 14,467 | 36,297 | 100x 2/, — 15 x 23; 
Ga | 18,080 3,750 14,617 36,447 | 100x2,,—15x 21 
6» | 11219 2,250 8,928 | 22,307 | 60х21, 9x 213 
7 2,105 442 2,800 | 5,347 | 12x21! 
8 2,105 412 2,800 | 5,347 | 12% 214 
9 10,228 1,380 | 9,424 | 21,032 | 78x21; 
10 1,893 354 2,840 | 5,087 | 11x2}! 
11 1,898 454 2,840 | 5,087 | 11x2!! 
12 23,6018 4,681 ; 14,795 | 42,969 129 x 2, —18 x 21} 
13 23,408 4,742, 17,147 | 45,296 | 136 x 27, -21x21; 
14 17,758 , 2,828 | 5,784 | 25,870 | 37x 2i¢— 8x 243 
15 6,882 1,746 | 4,562 | 13,190 | 30x211— 8x2; 
16 1,918 354 ‚ 2,880 | 5,152 | 11244 
17 1918 354 | 2.880 | 5,152 11213 
18 1.898 354 3,040 | 5,292 | 11x 2th 
19 | 1,898 354 | 3,040 | 5,292 | 11х2!1— 5x53 
20a 2,001 88 2,406 | 4,495 | 7x21]—29.1; 
20в 2,899 230 1273 | 4,402 | 6213 — 12 5 21 
20c 1,999, 370 | 774 3,143 8x2!j- 8 214 
21 2,890 115 1695 | 4,700 | 12 231 — 6 215 
179,545 30,936 136,182 337.643 
Ib. per : у, | , 
ша } 170 3-09 1:361 30376 


The following shows some tests made on motor No. 17 operating 
warp spinning frames. There were 18 frames of 272 spindles, and 
18 of 256 spindles, making a total of 9,400 spindles. 


Per cent. | Frames. | Spindles. Н.Р, | —— 
Full-load 36 9,504 | 143:0 66:4 spindles per n.r. 
833 30 7,920 | 1248 63.4 „ i 
662 24 6336 | 1040 60˙9 „ 4 
50 18 4,752 845 56·˙2 „ И 
331 12 8,168 6175 | 51:3, 6 
163 6 1,584 | 429-95 37:5 77 57 
No. 0 23:40 or 16,3, per cent. of full- load. 


Deducting 23°40 H. f. in each case above, we have for nett power 
of the frames the following :— 


1430 пь.=23-40+1196 н.р. ог 794 spindles per H.P. 


1248 „ =23-40+101°4 s. 481 ўз 0» 
104:0 „ =23°40+ 80:6 „ 786 » ET 
84:5 Rice = 23°40+ 61:1 = 77˙7 n ED 
6175 „ =23404+ 3835 „ 826, i 
42:25 „ =2340+ 18°85 ». 810 » T 


The following shows some tests made on motor No. 1 and repre- 
sents the power required for driving 38 ring weft spindles, 19 of 272 
spindles and 19 of 256 spindles, equalling 10,032 spindles. In this 
test a portion of the spindles were not run during any part of the time. 


Full load 8,976 spindles 119:6 н.р. or 75:0 spindles рег Н.Р. 
834 рег cent. 7,992 ,, 1040 „ 718 „, B 
70˙6 („ 6,336 Т 93:6 „ 676 " T 
52:9 үз 4,752 ji 754 » 630 ir 4 
353 " 3,168 „, 98:5 „ oll T T 
17:6 ij 1,584 Уз 41:6 „ 381 v уз 
0:0 Т — ^ 26:0 „ 217 per cent. of fall load. 


This percentage would have been materially reduced had the test 
for full-load included the full number of spindles—viz., 10,032. 
Taking out the 26 н.р. from each of the above amounts, then :— 

119:0 n.. 267 93:6 н.р. or 96:0 spindles per Н.Р. 


1040 „ =26+780 „ 948 „ : 
93:6 ET) = 26 + 67:6. 99 93:7 “э ” 
75:4 „ =26 +494 $i 961 „ " 
58:5 ээ = 26 + 32:5 » 99:5 97 9 
41:6 T = 26 + 15:6 39 101:5 ,' ” 


This frames are 2}in. gauge, 1:іп ring, 9,058 revs. рег min. 
spindles, running on No. 40$ weft. The motor is 150 н.р. directly 
connected. 

The following shows some tests made on motor No. 14 driving 
88 45in. revolving top cards. With the shafting, motor, &c., the 
H.P. was shown as follows :— 

Full load, 88 cards, 81:5. н.р, or 096 н.г. per card. 
Half , 44 ,, 4875 5 1:10 „ M [cards. 
No machinery 15:6 „ 184 per cent. of the full load for all 

Deducting the friction load of motor and shafting, &c., from the 
total loads, we have :— 

815 . . = 15:6 н.р. + 68:9 

204875 „p 156 „ 


Н.Р. Hh. 


0:783 i.e. per card. 
+ 38:15 „ 


2 6 6 6 6 „ 0:783 n 77 


The following shows some tests on motor No. 5 driving 420 40in. 
Draper looms on two-harness work, 16 of these looms being unavoid- 
ably stopped throughout the entire test. Practically one-half of 
these looms were on the first floor of the mill and one-half on the 
second floor, but all were driven from the lower floor. As has been 
noted, the 2,250 looms in the mill are driven by five motors, but 
only one motor is given below :— 


With 466 loams н.г. required 156 0 or 3:0 looms per Н.Р. 


- 845 ” ” 106:6 » 3°23 »" » 

223 T » 78:0 m 2:86 „ 9 

120 99 57 78:0 v9 2-20 9? 99 
No. " 29-25 ,, 18:8 per cent. of full load. 
Dedueting the load of the motor and shafting from the load in 


cach casc above, we have :— 
156°0 н.р. =29:5 + 126:5 n.r. or 3:68 looms per Н.Р, 


106:6 „ = 29:5 + TT ” 4:47 ”9 „ 
18:0 " =29'5+ 48˙5 57 4:60 T 55 
546 „ 229.5 7 2951 „ 478 „ „ 


This motor was a belted one of 150 н.р. driving five lines of 
shafting, each line being 214ft. 4in. long, and 2,,in. diameter, 
except the lengths having the counter pulleys upon them. These 
are 2!3in. diameter. The total weight of shafting, couplings, and 
pulleys is 36,297lb. There are 100 bearings, 2,’,in. diameter, and 
15 of 21iin. diameter. This test was made on July 12, 1904. The 
temperature in the room was 88deg. and outside the mill 82°6deg. 
The speed of the shafting was 300 revs. per min. and the speed of 
the looms 163 revs. per min. On the tests of the other motors 
operating looms, after deducting the powers required for the motors 
and shafting :— 

Motor 64 ran 4:71 looms per Н.Р. 


„ Он „ 493 » 
„ 12 „ 492 " 
„ 13 „ 516 " 


A point which, to the author, seems of the greatest importance, and 
upon which very few figures are available, is the actual cost for 
power at the present time in modern mechanically-driven mills. 
The author has collected a considerable amount of information on 
this subject, and though the figures may at first seem somewhat 
startling, there is no doubt as to their approximate accuracy. 
Cotton manufacturers nearly always state their power costs in 
terms of indicated horse-power, which, naturally, is the most con- 
venient unit for them to use, and sometimes reckon in terms of the 
I.H.P.-hour, and sometimes the I.H.P.-year. The average of the 
results which the author has come across show that in a modern 
spinning mill of good size it may generally be taken that the 
generation costs per I.H.P.-hour upon the basis of calculation men- 
tioned below, in the case of a mill running full time, amounts to 
about one-twelfth of a penny, or, say, approximately, about £1 per 
I.H.DP..year. Repairs, interest and depreciation being taken at about 
10 per cent., the total cost per I. H.P.-year comes out to something 
of the order of £2. 5s. to £2. 10s. In the case of a weaving shed, 
which is normally a smaller undertaking with less engine power, 
and in which, of course, the proportion of the standing charges per 
I. H. P. comes higher, the cost шау be taken as between £2. 10s. and 
£3. 5s. per I.H.P.-year. The figures represent, of course, remark- 
ably good results, and will take a great deal of beating; in fact, it is 
obvious that upon the question of economy only it would be very 
difficult to improve upon the figures which a modern cotton mill 
can show. The amount allowed for interest and depreciation of 
10 per cent. on the steam plant may te criticised, and it may at 
once be said that great difficulty cxists in obtaining exact figures as 
to the allowances made by the different mills, and it appears to 
depend, in some cases at all events, on the requirements of the 
balance-sheet for a given year. Many of the mill owners, however, 
consider 10 per cent. interest and depreciation allowance on their 
steam plant as too high, and point out that in some cascs engines 
have been running for periods of 30 or 40 years without any serious 
breakdown. This may be the cuse, of course, with old, slow-running 
low-pressure engines, but with the much higher piston speed now 
adopted and the higher pressures of working, the шап who antici- 
pates the effective life of his plant to be anything of this order is 
exceedingly sanguine. It is customary with a privately-owned 
electrical installation to allow 5 per cent. interest and 74 or 10 per 
cent. depreciation on the plant, and the author considers that in 
order to bring out the costs on the same basis that the same allow- 
ance ought to be made in the case of mechanically-driven plant. 

A point of great importance in arriving at the power costs is the 
consideration of what may be termed the working load-factor—that 
is to say, theratio of the average power demanded to the maximum. 
It is customary among some mill managers to assume that the stated 
J. H. P. of the engine represents the actual average load, and to caleu- 
late their estimated I. H. P. hours from this figure. As a matter of fact, 
owing to a variety of causes, including the percentage of machinery 
standing idle at a given tine, the class of work being put through 
and the state of the weather, the actual load both in a spinning 
mill and in a weaving shed varies considerably from time to time, 
and the working load-factor is generally something considerably 


558 


below 100 per cent. There are very few figures available for 
determining this quantity, but the author has been able, through 
the courtesy of the British Thomson-Houston Co., to publish some 
diagrams which show the variations in load in a linen-thread 
spinning mill, both on the engine, as shown by the indicator dia- 
grams, and also on the generator, as shown by a recording watt- 
meter, and from these it is apparent that the average load-factor in 
this case is something of the order of about 90 per cent. In this 
case, of course, the mill, being electrically driven, the transmission 
losses are small; but, as pointed out by Mr. Woodhouse in a Paper 
about a month ago, the greater the steady transmission losses the 
higher the apparent working load factor. The conditions ina linen- 
thread spinning mill are not quite the same as in the case of a 
cotton mill, but the author anticipates that the working load-factor 
would be no better in the case of a cotton mill, and when more 
accurate data are available, this fact would have to be taken into 
account in calculating the cost per unit. It is unlikely that the 
load-factor represents anything better than 90 per cent.. and 85 per 
cent. is probably more usual. A considerable number of calculations 
which have been gone into at various times show that a properly- 
arranged mill generating plant of fair size in this country should be 
able to produce energy, after allowing 5 per cent. interest and 
10 per cent. depreciation in the capita] cost of the plant, at about 
О 3d. to 0°35d. per unit. 

A matter upon which the author considers there should be room 
for profitable discussion is that of the advisability of mills taking 
power from a large power station. In America the tendency, where 
mills are fairly closely grouped, is certainly towards the supply 
being given from one large station. It is obvious from the 
figures given before that a cotton mill in this country is pro- 
ducing its own power very cheaply, and the question which becomes 
of importance is, can a large power station, allowing for the capital 
charges on its mains, supply energy at sufficiently low rates to make 
it worth the while of a mill company to take power froin it ? 
It certainly would appear as if, in a district, say, like Bolton and 
the surrounding townships, or Oldham, it should be possible for a 
very large generating station to be able to work more cheaply than 
individual mill plants can, and in consequence to be able to supply 
the mills with energy. As, of course, the mills are only running 
during the day time the load -factor on the station from the mills 
alone would not be very high; but, if, by the offer of special terms, 
other manufacturers could be induced to take power when the mills 
were stopped, such a station should be able to produce at extremely 
low rates per unit. It might be mentioned in this connection that 
arrangements have been айе with а number of the jute factories 
in Dundee whereby they undertake to take energy from a power 
company, whose station it is proposed to build, and which station, 
it is anticipated, will eventually supply the whole of the power for 
all the jute factories throughout the district. The advantages of 
the centralisation of power such as suggested are, of course, obvious, 
particularly in the reduction of the capital cost per spindle of the mill, 
which would enable the manufacturer to make the will itself larger; 
the reduction of the chance of stoppage through breakdown to an 
absolute minimum ; the doing away with the need of the manager 
looking after the power plant, and freeing him from anxiety about 
fluctuations in the price of fuel, strikes, &c. If the mill were 
able to purchase current at a price as low as it could generate it, 
the question would have the very serious consideration of all 
persons ар new mills or having to consider the question of 
installing new plant. 


TRAMWAY OVERHEAD EQUIPMENT MATERIALS.* 


BY H. M. SAYERS. 


The first mechanical condition to be satisfied in a satisfactory 
overhead equipment is evidently that of safe and stable support. 
The trolley wire has to resist, in addition to the stresses on a 
suspended wire, the repeated upward thrust of the trolley pole 
and the friction of the trolley wheel. The attachments are 
exposed to reversed stresses of the nature of blows in both 
vertical and horizontal directions, and the wires being neces- 
sarily carried at a distance of several feet from the poles 
any unbalanced longitudinal stress produces considerable couples 
upon the supporting structure. The effects of wind and snow 
are of relatively small importance as regards trolley wires, but 
must be given full weight in the erection of guard wires. It 
is easy to show that there is no electrical necessity for using any 
wire larger than No. O S. W. G. (0:324in. diameter), where the trolley 
wire is fed as usual from underground feeders at half-mile intervals, 
unless the traflic is extremely heavy. Heavy traffic, especially 


over curves of short radius, may afford a reason for the use of larger 


wire in order to increase the life and remove the risk of breakage 


* Paper read before the Tramways and Light Railways Association 
last Friday, slightly abridged. 
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on account of heavy mechanical wear. It is probable that where the 
conditions are very severe it is better to employ one of the harder 
bronze alloys than a copper wire of larger size. One reason for this 
is that the wearing qualities of hard-drawn copper wire are not 
directly proportional to its weight, the hardness diminishing from 
circumference to centre. This is well shown by the fact that the 
Post Office specification for such sizes as Nos. 12 and 14 calls for & 
breaking strain of 28 tons per square inch, whilst the usual trolley 
wire specification is equal to 22 tons, over 20 per cent. less. The 
effective thickness of the hard skin varies with the details of the 
manufacturing process, and very little seems to be known about the 
subject by users ; but, from the behaviour of trolley wire under long 
wear, it seems probable that the hardness diminishes gradually and, 
up to such sizes as No. 0, a considerable thickness is appreciably 
hardened. It is also possible that the rolling of the trolley wheel 
has a further hardening effect, but where the wheel rubs or grinds 
hard abrasion removes the hard exterior and the softer metal inside 
is soon reached. On these facts it is clear that a material that is 
hard right through should be preferred. Very little experience with 
these bronze wires has been made public and, as some are brittle 
and some pit badly under arcing, they should not be extensively 
adopted without trial. They are all of higher electrical resistance 
than copper, and therefore require feeding at shorter intervals if the 
traffic is heavy. Very high tensile strengths should be regarded 
with suspicion as probably indicative of brittleness, and bending and 
falling weight tests should be made in such cases. 


The next point in order after the size of the wire is its position in 
relation to the track ; the choice hes between side and central wires. 
Assuming that centre wiring, which gives the best working, is 
adopted, the approximate position of the wire is given at once by the 
certre lines of the tracks, as shown on the permanent way plans, or 
as actually laid. There are sometimes material differences between 
track plans and execution, and it is often wasted labour to plan out 
overhead work in full detail from construction plans. It is far better 
to let the permanent-way construction get a good long start of the 
overhead, then pole positions can be laid out from the actual track 
centres, and the overhead work can be carried through continuously, 
and with the certainty of correct position. As overhead work does 
not take more than a fifth of the time required for track construc- 
tion, there need be no difficulty in arranging for practically simul- 
taneous completion of the two. Although exact positions cannot be 
taken from permanent-way plans, the number and size of poles and 
the general arrangements can be got out sufficiently well to order 
all necessary materials in good time. The maximum distance apart 
of supports is settled by the Board of Trade regulations at 40 yards; 
on straight lengths there is no reason for diminishing this, and it is 
therefore taken as the standard. But at curves, junctions and 
termini the positions of poles have to be carefully considered, and 
so arranged as to take the longitudinal pulls of the straight lengths 
or tangents as directly as possible, to hold the trolley wire closely 
and firmly to the required curves, and to hold special work ” to 
its correct place. There is often but a limited choice for pole posi- 
tions, especially at junctions where streets cross, and in all such 
cases an accurate large scale survey should be made, the trolley wire 
and special work laid down on it, and the best arrangement of span 
and pull-off wires that will suit the possible pole positions worked 
out. The labour of drawing several alternatives will be well repaid 
by the workmanlike and satisfying appearance of the completed 
work, and by the absence of working troubles. 


One essential point at these places is to anchor the straight lengths 
as directly as possible to a heavy pole. If such a pole can be placed 
at the intersection of the tangents it can take both anchor wires. 
The ends of the curves should also be anchored in the usual way. 
This anchoring is very important, because it makes the straight 
lengths and the curve-work mutually independent, the span wires 
are not distressfully pulled out of line, and the pull-off wires in- 
tended to shape the curve have not to take indefinite components of 
the pull of the straight lengths. Most important of all, if any 
accident happens to the overhead work on either the curve or one of 
the straight lengths, its effects will be stopped by the anchoring. 
Anchoring is also necessary at section insulators, and it is advisable 
to anchor every quarter of a mile, even on a perfectly straight line, 
in order to localise the effect of a trolley wire breaking. Termini, 
curves and junctions are the keystones of the whole structure, and 
when the pole positions at these places have been worked out, the 
tangents between have only to be divided up into equal lengths of 
as near 40yds. as circumstances permit, but never excceding that 
distance. Side poles with brackets can rarely be used to carry wires 
central to the track as the bracket-arms would be unduly long; the 
choice lies between span wires and central poles. Where there is 
room central poles have certain advantages, especially that of neat 
or even ornamental appearance, and their cost is somewhat less than 
that of span-wire construction. But as the clearway between the 
tracks has to be from 2ft. to 2ft. Gin. wider to give the regulation 
clearance between cars and standards, the total cost tothe tramway 
undertaking is rather increased than diminished. They also have 
to be lighted sometimes at the tramway expense. On even slight 
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curves centre poles are insufficient as there is no means of “ pulling 
off" the outside wire, and, if side poles are added for that purpose, 
they look very odd. Section insulators should be kept out of the 
junction special work, and, where this is complex or important, it is 
st to insulate it on all sides and feed it separately. Section 
insulators should not be put on curves or on steep gradients. 

If the central wire has been decided upon span-wire construction 
will be the prevailing type, excepting where central poles may be 
possible and preferred. It is just possible in some cases to carry & 
central wire from a side pole and bracket-arm. In the case of a 
double line these will be required on each side of the street, and it 
is hard to see what is gained in appearance by the substitution of 
two sets of bracket-arms for one set of span wires. Bracket-arm 
poles should always be on the outside or convex side of the road. 

Generally speaking three grades of strength of poles will suffice. 
The Engineering Standards committee has recently issued a 
standard specification for tubular tramway poles in which the three 
strengths are classed as light, medium and heavy, and the strength 
defined by the loads needed to produce a temporary deflection of 
6in. and a permanent set not exceeding in. under conditions fairly 
representing the working loads. The temporary deflection load may 
be regarded as the maximum safe working load, and the permanent 
set load as marking the commencement of danger by deformation. 
The loads are as follows :— 


Load for temporary | Load for permanent set 
not exceeding Jin. 


Class of pole. deflection of 6in. 


1,0001Ь. 


Light... eos 7501р. 
Medium .......... | 1,2501b. 1,7501b. 
Heavy ..... jae REN | 2,0001Ь. 2,5001Ь. 


i 


Occasionally heavier poles than the standard heavy " class may 
be needed, but these occasions are rare, and may often be avoided 
by dividing the load between two heavy " poles. The choice as 
between sectional and taper poles is mainly one of taste and price. 
At present, for equivalent mechanical tests, taper poles to standard 
dimensions are dearer than sectional poles and somewhat heavier. 
The absence of the swaged joints is put forward as & mechanical 
advantage, but it is very rarely found in practice that a sectional 
pole fails at the joints. If taper poles are used it is desirable to 
have them solid rolled, as a lap weld the whole length of the pole 
may prove a line of weakness. Solid rolled tube is an improvement 
in sectional poles, but there is not а great risk of poor welds in these 
comparatively short lengths, and if the joints are set at 120deg., in 
plan, as they should be, the pole as a whole vill show no line of weak- 
ness. Wooden poles have been very little used in this country, but 
are somewhat extensively employed in the United States and some 
Continental countries. Wooden poles should be chosen to give the 
same temporary deflection as would be called for in steel poles. The 
first cost will generally be lower than for steel poles, but the ultimate 
economy is somewhat doubtful and should be considered with full 
knowledge of the special conditions, especially the probable life of 
the wooden pole in the local soil and climate. In any case, the 
poles should be creosoted to the Post Office specification, and they 
should not be set in concrete. Lattice poles can be purchased, and 
are sometimes used on the Continent. They are said to be cheaper 
than tubular poles of equal strength, but are very ugly, and it is 
probable that the painting necessary to preserve them from rapid 
corrosion in this climate will neutralise the initial saving. 

The type, positions and sizes of poles being settled, the inter- 
mediate supports between poles and wires claim attention. The 
choice lies between span-wire and bracket arms, but it is frequently 
necessary to use both constructions in different parts of a tramway 
network. If the central wire has been chosen span-wire work will 
generally predominate, but there are many exceptions, especially on 
systems which are mainly composed of single lines with turn-outs. 
Where bracket arms are employed it will be wise to use the short 
span-wire arrangement generally known as tlie“ bowstring." The 
older construction, in which the hanger is clamped directly to the 
bracket arm, is probably obsolete. The rigidity of the attachment 
is а serious evil, imposing upon the hangers and the trolley boom a 
considerable blow. detrimental to every part, especially to the insu- 
lation of the hanger and clamp. It may further be said that it is 
not possible to provide a satisfactory permanent insulating sleeve 
for the clamp in this climate, all materials tried, so far, failing in a 
comparatively short time. The “bowstring `“ suspension is an 
improvement, but it is still far more rigid than the span-wire, and 
therefore, results in greater wcar of wire and trollev wheels, and in 
deterioration of insulators. besides leading to de-wiring at speeds 
much lower than can be run with safety on span-wire work. "This 
detrimental effect of rigid or semi-rigid attachments is sometimes 
overlooked. The trolley wheel of a moving car presses the trolley 
wire upwards with a force which usually equals or exceeds half the 
weight of the span of wire. At the centre of a span it will therefore 
lift the wire considerably, possibly to the height of the points of 
support; from the centre onwards it is, however, depressed with 
increasing rapidity as the stiffness of the wire comes into play, and 


will be below the level of the ear somo distance before 1t arrives 
there. It therefore meets the rigid ear while rising rapidly, and 
delivers a blow the force of which is the product of the effective mass 
of the whole boom and head, and the square of its upward velocity. 
At some speed the rebound will take the wheel flanges clear of the ear 
and, if there is any side pressure, de-wiring results. After passing 
the car the wheel at first descends, but soon commences to rise again 
up to about the middle of the next span. Its path is therefore a 
wave-like one with a high crest in the middle of each span and a 
small steep one at each ear. Besides the effect of the blow upon 
the ear, the insulating materials, and the trolley wheel and boom, 
the wire is worn by arcing and damaged by bending. It 1s therefore 
not extraordinary that failures of insulators and breakages of wire 
at ears are more common on bracket than on span-wire work. If 
bracket-arm construction is used the bowstring should be made as 
long as practicable in order to get the maximum flexibility. The 
flexibility of a span-wire construction greatly reduces the blow upon 
the ears, as the span-wire also rises to the trolley pressure, and the 
ear more readily aligns itself with the wire but, at high speeds, the 
effect is quite perceptible and, for railway speeds, the longitudinal 
suspending wire carrying the trolley wire by hangers at short dis- 
tances and so approximating to a system with a constant vertical 
rigidity from point to point is essential. 

Span, bowstring, and pull.off wires are generally of galvanised 
steel, but in many towns this material has but & short life ou 
account of atmospheric pollution and, in such cases, phosphor or 
silicon-bronze wire should be used. This applies equally to guard 
wires and their supporte ; whichever is used the metal parts of the 
suspension fittings should be of similar metal. There is no means 
of preventing galvanie corrosion where dissimilar metals are in 
contact, and such contact should be avoided. The use of iron insu- 
lated bolts screwed into brass ears is almost universal, and frequent 
trouble results at this point. Gun- metal bolts would be better, but 
there is soine difficulty in getting them made. 

The size of span wire should not be less than 7/14 S. W.G. There 
seeins no reason for using larger wire, but such use is quite common 
even up to the monstrosity of 19/12. This wire should have a 
breaking point equal to from 35 to 40 tons per square inch after 
stranding; the galvanising should be carefully examined and tested 
in the manner prescribed b the Post Office. Galvanising that is 
originally defective, or that cracks and poels off in erecting, is usc- 
less, the wire will rust through at the unprotected points in a brief 
period To secure the wire at the poles it should be laid around a 
horse-collar thimble of size proportioned to the size of strand, and 
properly bound with galvanised charcoal wire—not twisted up. 
Better than the thimble is a shackle or reel of porcelain with a 
central hole to take the strap bolt. Porcelain is a far better, more 
durable, and cheaper insulator than any of the compounds used in 
turnbuckles, globes, strains, &c. There is no need to provide any 
tension adjustment at the ends of span wires—insulated turnbuckles, 
Brooklyn strains, &c., are quite unnecessary, and represent wasted 
money. With a dynamometer on the drawvice, or by the moasure- 
ment of the sag from the ground, span wires can be put up with the 
greatest uniformity, and the certainty that the trolley wires will be 
carried at their correct level. This level can be checked, if desired, 
by loading the span wires at the correct points with weights repre- 
senting the working load, but this only needs to be done once for 


each width of street. 
(To be concluded. ) 


IMPROVED COMPENSATED SPEED INDICATOR. 


Many attempts have been made in the past to provide motor 
vehicle builders and ovners with a reliable and easily managed 
speed indicator. The difficulties in the way of the extensive 
adoption of these devices have been high cost, expensive mainten- 
ance, or intricacy of movement. Messrs. S. Smith & Son, of 9, 
Strand, London, are noted all the world over for their watch and 
clock movements, and it is not, therefore, surprising that they 
have succeeded where others have failed with speed indicators, 
which, to be of real service, require all the nicety of design of a 
wateh. The dial and its actuating mechanism is, of course, the 
prime factor in the accuracy of a speed-recording instrument, and 
here it is where the vast experience of Messrs. Smith & Son has 
served them in devising a thoroughly satisfactory piece of appara- 
tus, easily attachable to all classes of motor vehicles by any 
chauffeur of average intelligence. 

We illustrate herewith the Smith speed indicator, Fig. 1 showing 
the dial and Fig. 2 the actuating mechanism at the wheel. This 
mechanism consists essentially of a ring B. screwed to the wheel of 
the car, and of a dise D which is pressed against D by a spring 
(totally enclosed, and therefore not visible in Fig. 2). Disc D is pro- 
vided at its periphery with a layer of india rubber, which not only 
ensures silent running, but also serves the very useful purpose of 
increasing the friction between B and D. As the same speed indi- 
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cating mechanism (Fig. 1) is used for all sizes of car wheels, means 
must be provided for altering the ratio of gear between B and D to 
meet the various conditions. These means consist in changing the 
diameters of B or D or of both. It is generally found possible to 
obtain the proper ratio of transmission by changing D only. When 
the car is in motion the disc D is rotated by friction and transmits 
its rotation by means of a flexible steel wire to the speed indicator 
proper (Fig. 1) which may be placed in any position convenient to 
the driver. The steel wire is enclosed in a flexible metal tube, the 
ends of which are seen in the two illustrations. Within the gun- 
metal box of the speed indicator (Fig. 1) there is a small centrifugal 
regulator, which is driven from the steel wire above referred to 
through а train of toothed wheels. The axle of this centrifugal 
device is horizontal, and consists of three parts, which telescope 
within each other. There are also three springs of different size, 
which successively come into action as the speed increases, the 
weakest spring being compressed first. After a certain speed has 
been attained, the weakest spring is prevented by a suitable stop 
from being compressed further, and the next size of spring comes 
into action. After & further increase of speed, tho third spring is 
also used. The three-spring device just described forms the special 
feature of Messrs. Smith & Son's instrument, and its advantage lies 
in the fact that it permits of an open scale, not cramped at one end 
as is often the case. The movement of the centrifugal regu- 
lator is transmitted to the dial hand by a grooved sleeve 
and а pinion, and any backlash is taken up by а spiral 
spring, which continually tends to move the hand back to zero. 
The latest form of indicator is fitted with а mileage register 
up to 10,000 and a trip recorder which can be set to zero at 
will. The indicating hand is (as shown) placed in the centre of 
the dial, and indicates in the standard design all speeds from 10 
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to 60 miles per hour. Lubrication is simple, and the indicating 
hand is unaffected by vibration. Instructions for fitting are issued, 
and these are explained by the lettering on Fig. 2 :— 

Screw the brass ring B close to inside plate (A) of front offside wheel, 
screw to wheel in at least six of spokes and countersink screws. Tap 
two уіп. holes (to coincide with screw holes in bracket C) in the back of 
axle bracket, as shown in illustration, and screw bracket C in sucha 
position as to cause the pulley D to run in the centre of fibre ring B—i c., 
the pulley D should be central with theaxle. Adjust the pulley to centre 
of fibre ring B by loosening nut E and moving rod F to required position. 
Before tightening up nut E turn spindle F towards the wheel until the 
spring in box G gives the necessary tension to the pulley D on fibre ring. 
Attach flexible shafting and cover, and p'ace indicator in required position. 
Fix case of indicator by means of bolts supplied. See that the flexible 
tubing is not bentat too acute an angle, and fix to car with straps. 

The indicator has been in satisfactory practical work for some 
time, one car out of about 60 fitted with this attachment has run 
over 3,000 miles without any injury whatever to the indicator, 
which is completely dust proof. The demand for these indicators, 
which has come froin the highest in the land, is already in 
excess of Messrs. Sinith & Son's present capabilitv of supply, and 
this before the new apparatus has been seriously placed upon the 
market. A working model of the apparatus is on show at 9, 
Strand, London, W.C. Numerous important testimonials as to the 
reliability of the indicator have already been received. 

These indicators are now being made for use on tramcars and 
trains, and can be applied for the speed indicating of high-specd 
vehicles of all kinds. We understand that Messrs. Smith & Son 
are in negotiation with the Metropolitan Railway Co. for supplying 
speed indicators for their new electric trains. 


А 6,000h.p. Gas Engine.—According to the estern Electrician 
of Chicago, the California Gas and Electric Corporation, San 
Francisco, Cal., has placed an order with the Crocker- Wheeler 
Co. for three 4,000kw., three-phase, 13,200-volt, 25-cycle, 
83-revolution, revolving-field alternators, to be driven by 
6,000 н.р. gas engines built by the Snow Engine Co. The 
sets are to furnish reserve capacity for working all the street 
railways in San Francisco and vicinity. 


DINNER TO MR. Н. A. С. SAUNDERS. 


On his retirement from the position as Electrician-in-Chief of the Eastern 
and Associated Telegraph Companies, and to celebrate his 50 years’ con- 
nection with submarine telegraphy, Mr. H. A. C. Saunders was enter- 
tained at dinner by his friends and colleagues at the Trocadero Restaurant, 
Piccadilly, on Wednesday evening. The occasion was also availed of to 
present him with a handsome testimonial, consisting of a tea tray, sets 
of waiters and fruit dishes, hot water kettle, pair of candlesticks, clock, 
and other pieces of silver, together with a model in copper of Cleopatra’s 
Needle, all bearing inscriptions commemorative of the function. A choice 
pair of diamond and pearl earrings was subscribed for Mrs. Saunders. 
The card inviting Mr. Saunders to the dinner was specially designed and 
beautifully decorated, above the invitation being a representation, hand- 
painted, of four cable ships, including the celebrated Great Eastern 
and the “ Patrol," the latter being the latest of the companies’ vessels. 

The chair was taken by Sir J. Denison-Pender, K.C.M.G., who had on 
his immediate right the guest of the evening, and the company included 
Rear-Admiral Sir W. J. Wharton, K.C.B., Sir John Wolfe Barry, K.C.B., 
Mr. A. Siemens (President of the Institution of Electrical Engineers), 
the Hon. George Peel, the Hon. A. G. Brodrick, Mr. F. Alex. Johnston, 
Mr. Kenneth Anderson, Mr. John Ardron, Mr. G. Von Chauvin, Mr. 
John Gavey, CB., Mr. D. H. Goodsall, Dr. Ducat, Mr. R. Kaye 
Gray, Mr. C. W. Adye, Mr. H. Ansell, Mr. J. W. Barnes, Mr. W. C. 
Barnes, Mr. Charles Bright, Mr. F. Broadbent, Mr. A. C. Brown, 
Mr. R. T. Brown, Mr. S. G. Brown, Mr. W. H. Burman, Mr. P. Burrell, 
Mr. J. Cambrook, Mr. T. Clark, Mr. 8. Collett, Mr. F. Dawes, Mr. J. C. 
Denison-Pender, Mr. A. De Sauty, Mr. E. Dickens, Mr. W. Dover, 
Mr. G. Draper, Mr. G. Dudley, Mr. W. J. Finnis, Mr. F. Fischer, Mr. A. 
Fraser, Mr. A. Y. Gahagan, Mr. D. Gair, Mr. A. Gardner, Mr. J. I. 
Geddes, Mr. G. Gibson, Mr. Jas. Gibb, Mr. E. W. Glover, Mr. S. S. 
Goodman, Mr. W. P. Granville, Mr. H. Gurney, Mr. C. Haines, Mr. 
J. Е. Harrap, Mr. A. C. Hesse, Mr. H. F. Hesse, Mr. A. W. Hibberdine, 
Mr. R. L. Hibberdine, Mr. F. H. W. Higgins, Mr. W. W. Howell, Mr. 
B. S. Hunt, Mr. P. Isaac, Mr. G. C. Jack, Mr. Н Jamieson, Mr. W. Claude 
Johnson, Mr. W. Judd, Mr. W. C. Langdon, Mr. R. London, Mr. F. R. 
Lucas, Mr. W. R. Lyne, Mr. B. D. Mellor, Mr. G. R. Neilson, Mr. G. B. 
Osborn, Capt. С. Pattison, Mr. E. D. Payne, Mr. H. W. Pinnell, Mr. H. E. 
Plank, Mr. H. F. Porter, Mr. A. E. Powell, Mr. F. T. Preddle, Mr. 
F. C. Raphael, Mr. J. Reid, Mr. G. F. Rogers, Mr. F. Ryan, Mr. Horace 
Saunders, Mr. H. St. L. Smith, Mr. W. O. Smith, Mr. W. S. Smith, Mr. 
J. H. Stephens, Mr. C. E. Stuart, Mr. H. W. Sullivan, Mr. F. A, Taylor, 
Mr. L. P. Trenaman, Mr. G. Tucker, Mr. J. Tucker, Mr. A. A. Wallet, 
Mr. F. Ward, Mr. A. C. M. Weaver, Mr. H. D. Wilkinson, Mr. J. E. 
Young, Mr. J. G. Youngson. The vice-chairs were occupied by Mr. 
F. E. Hesse, Mr. A. R. Hardie, Mr. W. Hibberdine, Mr. T. A. Bullock, 
and Mr. E. Steer Hodson. 

After the loyal toasts kad been duly honoured, 

The CHAIRMAN proposed, amid cheers, ‘‘ The Guest of the Evening," 
and prefaced his remarks by reading telegrams from Admiral Sir 
Leopold Heath (who the chairman remarked was in his 84th or 
85th year, and whose age alone prevented him from being present), 
from Mr. Е. C. C. Nielsen (Great Northern Telegraph Co., un- 
avoidably absent), from Mr. H. V. Browne (Barcelona), from Mr. W. 
Bolton (Liverpool), and from Prof. A. Jamieson. Resuming, the Chair- 
man said he felt that his position on that occasion ought to have 
been taken by Sir John Wolfe Barry, but Sir John was contem- 
plating a trip and a short holiday, and he might not have been able to 
be with them. Sir John was also suffering at the time from an 
attack of influenza, from which they were all glad to see he had 
recovered, and was able to be with them after all. When the com- 
mittee asked him (the speaker) to preside, it was not without feelings 
of sincere regret that he accepted the honour conferred upon him 
—regret that the time had arrived when Mr. Saunders had found 
it necessary, although more active and as energetic as many a mau 
20 years his junior, to consider the question of his retirement. He 
knew perfectly well that what had influenced their friend in coming 
to his final decision was to make way for his juniors. They were met 
to honour one who had taken a very considerable part ia the develop- 
ment of submarine cables over a period exceeding 50 years (cheers). 
He would not himself detain the company because Mr. Saunders would, 
he was sure, recall to them incidents connected with the enterprise which 
all present were associated with—incidents which would interest them 
very greatly. He would, however, give a brief outline of the career of 
their guest, and call attention to certain points which Mr. Saunders' 
modesty would prevent him from referring to. They had to go back many 
years to start with their friend's first introduction to cable enterprise, for 
it was in 1854 that he was called upon by Mr. Whitehouse to assist him 
in designing an instrument which would work the then proposed Atlantic 
telegraph cable. Shortly afterwards Mr. Saunders came to London, and 
was placed in charge of a workshop established by Mr. Whitehouse and Mr. 
Brett, who was also well known to them, and they were engaged in working 
out what he believed was called ‘‘ the Roman Type Printer.” In 1857 Mr. 
Whitehouse was appointed electrician-in-chief to the Atlantic Cable Co., 
which was also joined by Mr. Saunders, and it was in this year, too, that the 
latter first saw a cable laidin Atlantic waters. But these were the very 
early days, and after some 300 or 400 miles of the cable had been laid, the 
ship—the ‘‘ Niagara "—returned to Plymouth, and he believed that the 
cable was lost and never recovered. In 1858 Mr. Saunders found him- 
self—in succession to Mr. de Sauty—in Newfoundland, where his duty 
was to organise a station; but he had again to suffer disappointment, for 
the cable having been laid and landed, he watched and watched for the 
signals which never came. Two years later Mr. Saunders entered the ser- 
vice of Messrs. Glass and Elliott, the famous firm of cable makers and layers, 
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now known all over the world as the Telegraph Construction and Main- 
tenance Co. For the next four years their friend was occupied in laying 
and repairing cables in shallow waters in the Mediterranean ; and he (the 
speaker) believed that at that time there was a great deal more repairing 
than laying (laughter). In 1865 Mr. Saunders returned to bis first love, 
the Atlantie, and in that year he went out in an expedition on 
the Great Eastern," under the command of the late Sir James 
Anderson. This particular expedition proved —he thought he might say— 
the turning point in submarine telegraphy, as far as its commercial side 
was concerned, because the cable when it was lost was lifted. It was 
true that it was not lifted very far, but what was done showed that cables 
could be successfully raised from the deep. This fact made the financiers 
come forward. In 1870 the Telegraph Construction & Maintenance Co. 
lost the services of Mr. Saunders, who took & position with the British 
India Co., which was one of the companies that formed later on the 
Eastern Telegraph Co. Five years afterwards—or just 30 years ago— 
their guest was appointed as head of the electrical staff of the Eastern 
Company. Subsequently, when the Associated Companies became 
practically one undertaking as far as management was concerned, 
Mr. Saunders took charge of all the work in connection with his 
position. For 30 years, therefore, to the end of December last, their friend 
had the full control of the electrical establishment of their companies, 
and they knew how well he had done his work and of the success which 
had attended their enterprise (cheers). He (the chairman) had given them 
but a very brief history of their guest’s career, as he had not wished to detain 
them unduly, He might have said a great deal more, but his association 
with Mr. Saunders, although & long one, had been entirely confined to 
the years in which their friend had been associated exclusively with their 
companies; and he was sure that Mr. Saunders would agree with him 
that with the gentlemen who had honoured them that night as their 
guests—all men who had made their mark in the cable world —it would 
ill befit him to dwell upon any special work which had been done by the 
companies with which they were associated. There was, however, one 
fact which he felt he must mention, as it was only fair to Mr. Saunders to 
do so—namely, that when their guest first took charge of the electrical 
department in 1875, the company owned barely 2,000 miles of cable (he 
believed the exact length was 1,700 miles), whereas when he resigned his 
charge, a few weeks ago, the Aesociated Companies had over 100,000 knots 
of cable laid—knots, not miles (cheers). As they could all understand, 
‘Mr. Saunders must feel deeply the severance of his active connection with 
the companies which he had served so ably and so long, but he was very 
fond of painting and extremely fond of studying Epyptian history, and 
‘these and his other tastes would occupy him in his retirement, which 
would also be rendered easier for him by the knowledge that the reins 
‘which he had held so long were to be handed over to Mr. Walter Judd, 
who had had great experience in many parts of the world, both in con. 
nection with the electrical and commercial sides of the company's busi- 
ness, and who for some years had acted as second in command to their 
friend. He was sure that all present would join him in hoping that 
Mr. Saunders, after his long and busy life, would enjoy his well.earned 
retirement with Mrs. Saunders (cheers). He might also say that when 
Mr. Saunders retired the directors made arrangements by which he could 
feel that he had the right to attend at the offices in connection with the 
electrical part of their work (cheers). 

The Chairman then presented Mr. Saunders with the testimonial above 
referred to. 

Mr. WALTER JUDD then expressed the regret of the members of the 
electrical department, over which Mr. Saunders had presided so long, at 
that gentleman's retirement, and saidthat this feeling was held by no one 
more strongly than by himself. They all felt that they had lost a con- 
siderate chief and a kind friend (cheers) Their numbers had laterly 
increased very considerably, and they proposed later on to ask Mr. 
Saunders to accept an album containing the portraits of those working at 
home and abroad. Their friend might rest assured that whenever he 
opened the album he would see the faces of none but the sincerest friends 
who would remember him in his retirement with the kindest and most 
affectionate regard (cheers). 

The toast was then drunk with musical] honours. 

Mr. SAUNDERS, who, in rising to respond, was received with pro- 
longed cheers, expressed his heartiest thanks for the great kiudness 
which had been shown to him. He thanked Sir John Denison.Pender 
for presiding, and remarked that their chairman had for thelast 12 years 
been in almost daily communication with him, and therefore knew his 
work. The fact that he was presiding on that occasion might, he 
thought, be regarded by himself as an indication that he had done his 
duty (cheers). Of course, on such an occasion as that, regret was felt 
by the man who had joined the ranks of the veterans, but his own regret 
had been removed by the kindness of Sir John Denison-Pender in having 
taken the chalr and by the high compliment which Sir John Wolfe 
Barry and the Directors of the Associated Companies had shown him in 
still retaining his services as consulting electrician (cheers). He after- 
wards cordially thanked the chairman for the kind manner in which he 
had proposed the toast and the company generally for the cordiality with 
which they had drunk it. In regard to his relation to his colleagues he 
doubted whether there was another large company in the City where the 
heads of the departments worked so harmoniously together, and the 
remark applied not only to the Eastern but also to the Allied Companies. 
The staff ashore and afloat had always been on the best of terms, and as 
regarded the electrical department the members had been loyal to him as 
their immediate chief, they had done their duty in the interests of the 
service, and he was sure that they would work as well with Mr. Judd, his 
able successor (cheers). Mr. Saunders then referred to many interesting 
incidents in what he termed the “romantic period of submarine tele- 
graphy,” touching on the leading features of his connection with the 
enterprise, and alluding to many of those who had been prominently 


identified with its inception and development. In conclusion, he again 
cordially thanked those who had honoured him on that occasion, and 
remarked that he had been treated with the utmost kindness by everyone 
concerned. In one respect he might say that he was like the Gothic enief 
in that he had no enemies (cheers). But whereas the Gothic chief was 
in that position because he bad killed all his enemies ; he himself had 
never had any (laughter and renewed cheers). 

Sir J. WOLFE BARRY afterwards proposed Electrical Engineering." 
He remarked that if Sir John Denison-Pender were not presiding, he would 
himself have liked to do so, in order to do honour to Mr.Saunders; but from 
the outset he had felt that there was no one so fit to express the sentiments 
of all those who were associated with tbe cable companies as their chair- 
man of that evening (cheers). He joined heartily in their congratulations 
to Mr. Saunders, and wished him every happiness in the retirement which 
he had so well earned, With respect to the toast which had been entrusted 
to him, it was one of the highest importance. It was a remarkable feeling 
which came across one, when reflecting on electrical engineering, to think of 
how young the whole business was. It all seemed to have been crowded, as 
far as they knew, in a few decades of the 19th century, so far as regarded 
the application of electrical knowledge to the use and convenience of man- 
kind. Those, however, who remembered the early stages of electricity, 
when they contemplated what had been done, could not help feeling how 
old they were. Electricity had been of inestimable advantage in pro- 
moting the convenience, the comfort, and the happiness generally of man- 
kind; and looking at it from a gational point of view, it was impossible to 
exaggeratetheinfluenceit had had in removing misunderstandings between 
nations and in promoting peace and good will throughout the world (cheers). 
How many wars in former times might have been prevented by the clearing 
up of mistakes and misunderstandings, which it was now possible to do, but 
in the past was impossible when communications from one place to another 
took weeks and even months to effect. It afforded him the utmost pleasure 
to couple with the toast the name of Mr. Alexander Siemens 55 
name so well known in all electrical matters that it was quite a household 
word. He referred to the importance of the discoveries of the late Sir 
William Siemens and to the great services rendered by him to England, 
the country of his adoption. In Germany, too, the name of Siemens was 
one of the most prominent in connection with electrical matters. Their 
friend, Mr. Alexander Siemens, was а most worthy representative of a 
most worthy family. Before sitting down, he desired to add that it bad 
been a great pleasure to those who had been desirous of doing honour to 
Mr. Saunders to know that his Majesty’s Post Office was also represented 
at their gathering by Mr. Ardron and Mr. Gavey. He felt sure that 
when Mr. Siemens responded, he would not only tell them something 
of what had been done by electrical engineering in the past, but that he 
would turn his “ prophetic eye” on the twentieth century, and tell them, 
from his knowledge as President of the Institution of Electrical Engi. 
neers, what their position in the matter would be later on (cheers and 
laughter). 

Mr. A. SIEMENS, in the course of a humorous response, observed 
that Sir John Wolfe Barry had already referred to what had been done 
in cotfhection with electrical engineering. Their friend, however, wanted 
him to prophesy, but this was too dangerous a thing for him to do 
(laughter). He assured them that the Institution of Electrical Engineers 
(which, he reminded them, began as the Society of Telegraph Engineers), 
would continue to do their utmost in connection with the promotion of 
electricity to the welfare of mankind (cheers). | 

The health of the chairman was afterwards cordially drunk, on the 
invitation of Rear-Admiral Sir W. J. L. Wharton. 

During the evening selection of vocal and instrumental music was 
given. It may be added that the details of this interesting function were 
admirably carried out by a committee, which was presided over by Mr. 
F. E. Hesse, and of which Mr. A. В. Hardie acted as treasurer. 


CORRESPONDENCE. 


— 
COMPENSATING ALTERNATING CURRENT 
GENERATORS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: There is a slight error in your very fair review of my 
method of compounding alternating-current generators. lou 
say that at nu-load the unsaturated pole has a polarity which 
is opposite to that of the main pole and partially counteracts 
its effect. This is not so. The error has perhaps arisen 
through looking at my diagram, which illustrates only one 
pole. When all the north and south poles of a generator are 
encircled with the same number of ampere-turns, there is no 
difference of magnetic potential between a point on the field 
iron midway between two poles and a point on the armature 
iron midway between two poles. Hence, a projection of iron 
between two poles will not he magnetised at all. I have made 
very careful measurements of the field distribution in this type 
of machine, and find that it is just what might be expected 
from theoretical considerations. In practice there is at no-load 
a very slight field under the unsaturated pole of the sume 
polarity as the main pole. This appears to be due to the 
residual magnetism of the pole. 
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As à good deal of scepticism was expressed at the Manchester 
meeting as to the operation of so simple an expedient as that 
described, I wish to put upon record some tests that were 
made in the presence of Mr. Fuller, the engineer for the 
borough of Fulham. 

As is well known, the Fulham Council advertised for tenders 
for a 1,000kw. alternator. One of the conditions to be met is 
as follows: — The regulation is to be such that with a speed 
variation of 3 per cent. between noload and full load the 
variation of the generator voltage shall not exceed 3 per cent. 
With full load 0:8 power-factor thrown on, the generator 
running light, the drop in voltage shall not exceed 8 per cent., 
speed and excitation remaining constant." 

This calls for a machine having no drop at full.load unity 
ыыы and a very slight drop on a power-factor of 0 8. 

ir. Fuller is to be congratulated on being well up to date in 
his requirements. All good engineers will insist upon as good 
regulation for lighting generators, and they will insist upon 
the regulation being instantaneous. 

The tests made were the following:—A small string of 
incandescent lamps was placed across the terminals of a gene- 
rator which was otherwise unloaded and running at normal 
voltage. Full load (an iron-wire rack) was then suddenly 
thrown on the machine by closing the main switches. Not 
the slightest blink was observed in the lamps, the only effect 
being that the lamps became a little brighter. "When the 
power factor of the load was reduced to 0-82, the voltage fell 
only 6 per cent. —Yours, &c., MILES WALKER. 

Old Trafford, Jan. 17. 
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BATTERY METERS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In your report of my Paper on “ Batteries with 
Reversible Boosters,” I find that my remarks on the Aron 
meter have given the impression that the Aron meter was 
defective in its reversing arrangement. What I wished to 
convey, however, was simply that I understood that there was 
more lost motion on the Aron reversing arrangement, due to 
the size of the teeth on the ratchet wheel, than was desirable 
for a battery meter which was to be used on a rapidly reversing 
current, Under auch circumstances, the loss experienced at each 
reversal may add up to a considerable amount at the day's end. 

Otherwise the Aron meter is very suitable for this, kind of 
work, and we have six of them metering traction current in this 
station in a highly satisfactory way. I have no doubt that 
the makers could rectify the slight defect for meters to bo 
used with reversible boosters.— Yours, &c., C. TURNBULL, 

Electricity Works, Tynemouth, Jan. 12. 


PARLIAMENTARY INTELLIGENCE. 


aR AMEE 


The period for lodging memorials against bills passing the Standing 
Order stage expired on Monday. In addition to those already announced, 
the following additional memoria's were presented as set out below: 

Metropolitan Electric Supply Co. Bill.—Willesden District Council. 
(The hearing of this petition by the Examiners has been postponed until 
Jan. 25). 

Heckmondwike Improvement Bill.—Yorkshire Electric Power Co., Batley 
Corporation and the Liversedge Urban District Council. 

Hammersmith, City & North-East London Railway Bill.—Great 
Northern, Piccadilly & Brompton Railway Co., Pilkington Bros. and 
others and S. C. Lambert and others. 

Great Northern, Piccadilly d Brompton Railway (Хо. 2) Bill. — Marquis 
of Salisbury and Sir Walter Phillimore and others. 

The Examiners sat for the first time on Wednesday and again yesterday, 
when the following bills were passed as having complied with Standing 
Orders, there being no opposition :—South Lancashire Tramways, Morley 
Corporation, Great Berkhampstead Gas, Metropolitan Pneumatic Despatch, 
Bolton Corporation, London United Tramways, Whitby Urban District 
Council, County of London Electric Supply Co., Southend & Colchester 
Light Railways, Administrative County of London & District Electric 
Power, Charing Cross & Strand Electricity Supply Corporation (Power 
Supply), Dublin United Tramways, London County Council Tramways, 
Cork Junction Railway. 

The Aberdare Tramways Bill has been reported as not having complied 
with Standing Orders. 

The East London & Lower Thames Electric Power Bill, which was to 
have been considered yesterday, will not come before the Examiners 
until Feb. 16. | 


Petitions praying to be heard against the following Scotch provisional 
orders have also been lodged :— 

Esk Valley Power Gas Bill.—Lothians Electric Power Co., Sir Robert 
Dundas. Bart., North British Railway Co., Midlothian County Council 
and the Edinburgh & District Water Trustees. 

Paisley District Tramways ill. Renfrew County Council. Paisley 
Burgh Commissioners, National Telephone Co., Glasgow & South-Western 
Railway Co., Barrhead Burgh Commissioners, Glasgow Corporation, 
Caledonian Railway Co. and the Glasgow & Kilmarnock Joint Lines 
Committee. 

Wemyss Tramways Bull.—North British Railway Co. and the Kirkcaldy 
& Dysart Water Works Commissioners. 

Glasgow Corporation Tramways Bill.—National Telephone Co., County 
Council of Lanark, County Council of Dumbarton, County Council of 
Renfrew, Pollokshaw Burgh Commissioners, Lanarkshire Tramways Co., 
Rev. J. E. Campbell Colquhoun, North British Railway Co., Glasgow & 
South-Western Railway Co., Glasgow Ratepayers’ Federation, Glasgow 
Landlords’ Association, Sir Archibald Spencer Lindsey Campbell, Bart., 
Barrhead Burgh Commissioners, Glasgow & Renfrew District Railway 
Co., Caledonian Railway Co., Lanarkshire & Dumbarton Railway Со, 
Glasgow & Kilmarnock Joint Line Committee, Glasgow & Paisley Joint 
Line Committee, Partick Burgh Council and the Airdrie & Coatbridge 
& District Water Trustees. 


̈— — —— — 


LEGAL INTELLIGENCE. 


Jandus Arc Lamps & Electric Co. v. Arc Lamps (Ltd.) 


This case came before Mr. Justice Kekewich in the Chancery Division 
on Friday last. 

Mr. TERRELL, K. C., opened the plaintiffs’ case and said the action 
was brought for alleged infringement of three patents, but his Lordship 
would only be troubled with one. The patent alleged to have been 
infringed was No. 15,479, of 1893, granted to Louis Emerson Howard (an 
American) in respect of electric arc lamps. It was an invention for pro- 
tecting the carbons from being rapidly consumed. The patentee enclosed 
his two carbon points in a »ylinder of glass which was very small, and 
this cylinder of glass was as nearly as possible hermetically sealed, and the 
result was that the life of the carbon was increased toa very considerable 
extent. The patentee found that the nearer he could get his glass to the 
carbon the longer the life of the carbon. First of all he fixed the bottom 
of his glass cylinder fast to the bottom carbon. At the top of his cylinder 
he arranged a metallic cap tight to the glass cylinder. In the top he bored 
a hole and then he was able to cet a tight fit between the upper carbon and 
the containing vessel. He gave in his specification general directions 
indicating what the invention was, and said that the nearer you 
got to his criteria the more perfect it was. Counsel proceeded 
to read extracts from the amended complete specification. In this 
the inventor made the following claims:—(1) An arc lamp having 
its are enclosed in a transparent or translucent envelope provided with 
a metallic plug eres fa elosely fitting opening to permít feed of the 

ositive carbon and méana for permitting escape of the gases produced 
by the arc. (2) An arc'lamp having its arc enclosed in a transparent or 
translucent envelope, closed airtight at all points below the arc, and pro- 
vided with a plug at the top having a closely-fitting feed opening for the 
positive carbon. (8) An arc lamp having its are enclosed within a trans- 
parent or translucent envelope, an auxiliary transparent or translucent 
envelope closed on all sides surrounding said arc enclosing envelope and 
feed openings in the envelopes whereby the two sides of the arc-enclosing 
envelope are maintained at a comparatively uniform temperature, and 
fracture is avoided. Counsel said it was not necessary to emphasise the 
other claima in the patent. 

Mr. BOUSFIELD, K.C., for the defendants, in answer to his Lordship, 
said the main defences relied on were want of novelty and subject matter 
and no infringement. There was no provisional specification, therefore 
no question as to disconformity was raised. 

Mr. TERRELL said what the defendants had done was this. First of 
all they had a cylinder of small diameter, and made it tapered instead of 
parallel. They had got it about an inch in diameter at the bottom and 
4in. in diameter at the top. They had got the top sealed with a metallic 
cap, as in Fig. 5 of Howard’s specification. They had got the carbon 

assing through a very close fitting hole in the metallic plug, and the 
ttom hermetically sealed. When the action was brought the plaintiffs’ 
specitication was unamended. Defendants at that time had got the bottom 
hermetically sealed as specified. But when the present action was brought 
and his lordship made an order that no action should be brought for past 
infringement, defendants made a variation and introduced into the bottom 
a minute hole in. in diameter. The whole object of the invention was 
to keep the carbons in a regular atmosphere as much as possible - to keep 
the carbon enclosed in as small a vessel as possible. Defendants set up 
against the plaintiffs certain anticipations, but his learned friends must 
deal with that matter in their cross-examination. There was enormous 
utility in, and enormous sales under, the plaintiffs’ patent. 

Mr. BOUSFIELD said defendants also relied to some extent on the 
plea of non-utility. 

Mr. JAMES SWINBURNE, examined by Mr. MOULTON, K.C., for 
plaintiff, said he had carefully examined Howard's patent, and had made 
himself master of the matured object of the invention. This object was 
to make an arc lamp in which the trouble and expense of frequent renewal 
of the carbons was very much reduced. "That wasa material item in arc 
lighting. Howard obtained the results by making the enclosing globe as 
small as he possibly could. Ап enclosing globe was common knowledge at the 
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date of the patent, but it was not successful before the date of the patent. 
Before the plaintiffs’ patent two mistakes were made first they made the 
enclosing globe far too large and next they did not close it enough. The 
two things which Howard had indicated were the essence of success. The 
globe must not break, must be transparent, and must practically be air- 
tight. It must be of such material that you could seal it airtight at the 
top. Howard sealed the glass globe to a metallic cap. There was a 
comparatively close fit between the carbon and the metal. That was to 
prevent any circulation of air, and it was so close that there was just 
enough passage to enable any such a pressure in the globe to relieve itself 
through the orifice. It prevented the circulation of external air into the 


globe. The effect was to increase the life of the carbon very consider- 
ably. The external globe need not be small. It preven anything 
falling on the smaller globe. The outer globe was a repetition of the 


inner. The outer reservoir became a reservoir of exhausted air. In his 
opinion the directions given for carrying out the invention were clear and 
practicable. He had seen the infringing lamp. The globe was a small 
globe made substantially according to the instructions in plaintiffs’ 
specification. It was closed in the way described in plaintiffs’ specifica- 
tion—at the top by & metallic cap which had a hole through which the 
carbon worked. It was closed at the bottom, but they had a small hole 
there. What the hole was there for he could not make out. It was 
practically stopped up by some copper, which really covered up the hole. 
It was not an effective hole at all. With regard to the fitting of the 
carbon as it passed through the cap, it was such as was described in plain- 
tiffs’ specification, and could do all that was described as essential to 
success. In his opinion the defendants' lamp was made in accordance 
with the plaintiffs’ invention and according to the instructions given. 
He had read the prior specification, and he thought that the plaintiffs' 
invention was & novel one and useful. | 

Cross-examined by Mr. BOUSFIELD: The outer globe served as a 
reservoir of the burnt air. In Brewer's specification of 1882 the arc was 
more or less enclosed by two glass envelopes. Then the smaller globe 
was balloon-shaped and the outer globe was open top and bottom. 
Brewer had got the idea of preventing the consumption of the carbon, 
and also that the outer globe protected the inner from draughts and 
variations of temperature. In Beardsley's there was a small globe. At 
the bottom this was tightly fitted and the carbon came down through a 
narrow opening. There the opening was not nearly narrow enough and 
the ylobe was too large. People for the last 20 years had the idea of 
diminishing the consumption of the carbons by burning them in a confined 
space. Beardsley's patent was no good and would not work. Stait, in 
his specification (Fig. 1), had the same object, to prevent the burning of 
the carbons. He distinguished Andre’s specification from plaintiffs’ 
mainly on the ground of the size of the globe, In his view the size made 
a very material difference as a practical invention. In Lake’s there was 
an enclosed vessel which included the whole thing. Alison enclosed the 
arc in practically an airtight receiver. He had the idea of preventing 
the carbon burning. Alison employed packing where the carbon 
came in to make the thing closed. All these people failed because 
they did not keep the globe small enough, and did not keep it sufficiently 
closed. He gave practically the same answera will regard to Baxter’s 
patent. The main distinction between Justice's specification and the 
plaintiffs’ was the size of the globe. In Justice’s there was also the dis- 
tinction of there being a carbon holder. Justice bad the idea of prevent- 
ing the burning of the carbon by oxidation. In Barton's specification of 
1891 the reservoir was turned upside down, and he made it airtight at the 
top and fed each carbon at the bottom. 

I put it to you that if you take a particular carbon and a particular 
lamp which you can fit an enclosure on, if you work that without an 
enelosing globe and work it with an enclosing globe so as to get the 
same light, you will find that to get the same light with an enclosing globe 
takes a higher voltage than if it is without an enclosing globe ?—I think not. 

Re-examined by Mr. MOULTON, Witness said that, in his opinion, not 
one of the prior specifications to which his attention had been called 
taught the public how to get the advantages which were obtained by the 
means described by plaintiffs. 

Answering a question by his LORDSHIP, Witness said he had never 
heard of any of the specifications produced by the defendants having been 
embodied in practice until Howard invented and introduced the modern 
enclosed lamp. As far as he knew none of them ever got beyond the 
experimental stage. 

Mr. MOULTON: Carrying out the invention claimed in plaintiffs’ 
specification by the light of the directions, do you think a man would 
fail to get these results in increased life and better light ?—No, he would 
certainly get them. The size indicated in plaintiffs’ specification for the 
enclosure was a new departure. In Barton’s the thing is apparently shown, 
but that is open, and there was another open lamp in the early days, but 
for an enclosed globe it was a new departure. 

Mr. P. V. CASTELL EVANS, examined by Mr. TERRELL, said he 
was employed by plaintiffs at their works and had carried out experi 
ments with arc lamps for the past five years. Ho first experimented with 
a Jandus single enclosure lamp of the 1903 pattern and he found that 
the duration of the carbon in the lamp was 170 hours The ordinary 
duration of the same length of carbon in an open lamp was about eight 
to 10 hours. A Jandus double.enclosure lamp fitted with recent improve- 
ments and a 2 fin. diameter H-globe gave 227 hours’ life. The jin. and 
lin. enclosing globes were made of porcelain because he could not get 
glass to stand long enough against the heat. The length of envelope in 
all his experiments was about 7in. Witness then gave details of all his 
experiments. The fin. porcelain globe burned for 380 hours. The total 
length of the carbon that was burned would be about Э іо. That he had 
taken as his standard through all his work. The lin. size gave 180 hours’ 
life. There was thus from the ĝin. to the lin. a sudden drop of 200 hours. 
The next size he tried was 2]in., and that gave 100 hours’ life. The 3;in. 


globe gave 60 hours, The 53in. gave 41 hours. A globe between 7in. and 
Sin. gave 31 hours, and a globe 10jin. gave 26 hours, and the 11}in. 
globe gave 184 hours. He thus founda regular scale depending upon the 
diameter of the globe, ranging from eight to nine hours, when it was 
an open arc altogether to 380 hours when it was a jin. globe. For the 
zin. and the lin. globe he took an absolute tube, quite parallel up and 
down, and for the 2?in. parallel for the greater part of its length, and 
finished off in a dome form, and at the bottom the usual finish for the 
Jandus globe. For the next size he took the globe the nearest approach- 
ing theirs (Allison's); in fact, it followed Allison's, and then for the series 
up to 11jin. it was simply the Allison globe varying in size. He did 
not take a parallel globe because the Allison globe was the nearest 
in the whole of the specifications he could find, and it conformed 
more with the big outer globe than the parallel globe would have done, 
There was no such thing as & big parallel globe, He took Howard's 
globe and got 90 hours' life with Figs. 2 and 3. Fig. 5 of Howard's 
gave a life of 86 hours. With the sleeve turned off the cap practically 
with а flat plate between in. and iin. thick he got 107 hours’ life. 
With the sleeve fully on and fitted tight and the same carbons he got 131 
hours’ life. With the sleeve turned off —with the sleeve fitting loosely— 
he got 107 hours, He had tried a Brewer inner globe, putting it inside 
an ordinary outer globe so that he could follow the Brower specification as 
closely as possible and he found that the life was only17 hours. Hehad 
considerable difficulty in getting it to burn at all, because it cracked 
with the heat. He had tried a series of experiments with Beardslee. 
They made the model from the drawing, took the carbon as being a 
13mm. one, and followed out that proportion as closely as possible. 
Beardslee did not say one word about burning the oxygen of the air. For 
the experiments the bottom end of the lamp was sealed and the top was 
left open for the carbon to pass through. For some time he could not 
get it to burn atall without cracking the globe round the top and bottom, 
but especially round the top, so that he had to take the carbon a good way 
from the neck to begin with, and he had to prevent it going very far 
down into the bottom of the globe for the same reason. When he got 
the arc it burnt only for a little over six hours, because it got to the 
bottom part and cracked. In that time he burned 24іп. of carbon. If 
he had burned all his carbon it would probably have given him 30 houra. 
He made a series of experiments with the alleged infringing lamp with the 
inner globe only on, and in these he got a life of about 75 hours. Then he 
put the outer globe on and the life went up to 77 hours. He did the same 
experiments over again out of doors and in fairly windy weather. He 
got а life of 65 hours with the inner globe only and 80 hours when he 
put the outer globe over. с 

Cross-examined by Mr. BOUSFIELD, Witness said he had done some 
400 or 500 tests of carbons. He was aware that with lamps of the 
enclosed arc type with only one globe that both the plaintiffs and the 
defendants within the last three years had increased the size of the globe 
enclosing the arc. The only reason why a globe bigger than 3in. was 
wanted was that when they had an unenclosed globe—where there was no 
outer globe to protect it from the weather—they could not get 
glass to stand if they made it too small, unless they had an outer pro- 
tecting globe. There was the fact also that they got a better looking 
lamp. Within the last three years the sale of lamps with a single enclo- 
sure had greatly increased in proportion to the sale of lamps with double 
enclosures. He took the same size of carbon in all his experiments. 
The company had improved on Howard's patent now, as they had now 
fuller knowledge. During his experiments he did not vary the current at 
all. He kept the voltage fixed as well as he could. According to his 
experiments with the Jandus 1903 lamp, the duration of the life of tha 
carbon was 173 hours. That lamp was a single enclosed lamp. He took 
the Jandus enclosed lamp with all reeent improvements. He used 75 


volts, That was the commercial voltage. That particular lamp had all 
their recent improvements. He did not use an outside globe for their 
experiments. 


Are you prepared to contradict that the whole question was how much 
or how little leakage you got?—I say it was not the whole question. Не 
had taken great care in his experiments, and he quite thought that the 
whole difference was due to the diameter and not to any question of 
leakage. Leakage would have an important influence. 

Мг. DUGALD CLERK said Howard's specification enabled the public 
to make a successful enclosed arc lamp. It was well known that if one 
could successfully enclose an arc and keep fresh air from the carbon, it 
would lengthen the life of the carbon; but nobody did that successfully 
before Howard. In his opinion, not one of the alleged prior antici- 
pations showed a practical enclosed lamp. Howard was the first 
to show that the smallness of the globe prevented the influx of 
air. In the alleged prior anticipations he did not find any one 
which pointed out those two conditions of succass. The Jandus 
lamps were a great commercial success. He had seen defendants 
lamp; it had nearly all the features of plaintiffs lamp. He thought 
that altogether some 40,000 of plaintiffs’ lamps had been sold. He knew 
that very soon after the company started (in 1895) it was a financial 
success. It was a flourishing concern in 1897. The company, under 
his advice, bought Howard's patent in 1898. In some respects the 
Jandus patents had been anticipated by Howard, and witness advised 
the company to buy Howard's patent. Howard was the first to show the 
use of а metallic plug in connection with the glass, and to have the carbon 
& nice fit. 

Do you mean to say that you would have had the slightest difficulty, 
if anybody had brought these prior specifiations to you, in showiug that 
you must make this hole as small as you could to allow the carbon going 
through ?—Yes, I should, and I know that inventors spent years in trying 
to get the thing successful on these lines. He agreed generally with the 
evidence of Mr. Swinburne. The claims which had been cut ont when 
plaintiffs amended the specification were claims which had reference to 
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the luminous gases. He thought Howard's theory was incorrect. Witness 
advised that the patent should be amended. | 

At this stage a long discussion took place as to whether the learned 
counsel was entitled to cross-examine the witness as to the construction of 
the original specification, and as unamended, and in the result his Lord. 
ship held that he was not. 

On the resumption of proceedings on Monday, Mr. BOUSFIELD said 
his Lordship would remember that a series of experiments had been 
referred to giving the durations of the burning of the carbon in different 
circumstances. Defendants had endeavoured, with all diligence since 
the point was made, to make experiments in order to meet those referred 
to in the evidence called on plaintiffs’ behalf. That evidence had taken 
defendants entirely by surprise. When defendants came into court they 
had no notice that the question of size would be taken. Prof. Cormack 
was now making the experiments, but he found that it was impossible to 
complete them in such a short time. He therefore applied for an adjourn. 
ment to enable defendants to complete their experiments. 

His LORDSHIP thought defendants should have an opportunity of 
giving evidence as to the experiments they were making. He did not see, 
however, why that should not be done after the arguments had been 
completed. 

Mr. MOULTON said that plaintiffs would be at a great disadvantage if 
at the close of the case defendants called evidence to prove what their 
experiments were and without giving plaintiffs an opportunity of answering. 

Mr. BOUSFIELD then continued the cross-examination of Mr. 
DUGALD CLERK, who said that the earlier lamps could not be success. 
fully used before the date of Howard's patent. He remembered the old 
Electric Lighting Act of 1882. Practically the conditions of that act 
were such that for some years electric enterprise in this country was 
al most at a standstill. The Brush Co. had arc lamps at that date. In 
1882 there was practically no general system of electric lighting, and all 
electric lighting stations were special property, such as railway stations, 
and the arc lamp in series was in great demand even then. It was 
necessary to have good carbons to work enclosed arc lamps. Since 1893 
there had been a considerable improvement all round in the quality of 
carbon. The Howard specification was the best at the time, but they had 
succeeded in improving upon it in many points. The Jandus people also 
widely advertised their business. Plaintiffs’ lamp was first offered to the 
public in 1895, and the sales since then had steadily increased. Success 
began to come to the Jandus Co. before they had the Howard patent. 
There was trouble with Mr. Marks, who was the owner of Thompson’s 
patent for an enclosed arc lamp. That was dated 1896. Actions were 
threatened by Marks against plaintiff's company, and eventually that 
company bought both Thompson's and Howard's patents, both of which 
were owned by Marks. Howard had contemplated a low potential lamp. 
He hoped to get the result of being able by his construction of lamp to 
get a good light with only 25 to 80 volts. He did not know that with the 
best carbons with voltages like that they got a deposit of carbon on the 
inside of the enclosure which would condemn the system. He knew that 
a successful lamp must work on a high voltage. Commercially successful 
lamps did have the higher voltage. It was quite clear from Beardsley 
what he intended. 

Mr. BOUSFIELD opened defendants’ case, and said that the case was 
a rather remarkable one. They had а specification which was never 
intended to cover anything but details. 

His LORDSHIP interposed and said he thought it would be convenient 
for the learned counsel at this stage to argue the question of whether he 
was entitled to look at the erased lines in the specification or not. As 
then advised he was against the learned counsel on that point. 

Mr. BOUSFIELD contended that his Lordship was entitled to take into 
consideration, in deciding the case, the whole of the specification, includ- 
ing what had been cut out. He submitted that his Lordship could con- 
sider the deleted parts of the specification in order to decide what was 
the right construction of what was left. He wished to refer to the deleted 
portions in order to show that the construction of the patent had not been 
altered by what had been struck out. The alteration which had been 
made could not by law extend the scope of the specification. His argu- 
ment was that there was no irregularity in the amendment and that it did 
not in fact alter the construction. Size in the specification had only to 
do with luminosity and as that had been struck out plaintiffs were not 
entitled to turn round and say that size was the determining factor in the 
other part of the specification. He submitted it would be extremely detri- 
mental to the interests of the public if his Lordship were to decide that 
when there was a question as to whether the construction which a 
patentee was putting forward was not wider and more conclusive than 
the construction which was in the original specification that you could 
not keep him within the bounds of his original specification. 

Mr. GREY (for defendants) also addressed his Lordship on this point, 
and contended that the unamended specification was the proper thing for 
his Lordship to look at in construing the patent. 

Mr. MOULTON contended that both on principle and authority his 
Lordship could not refer in any way to the deleted portions of the speci- 
fication, 

Mr. TERRELL and Mr. BOUSFIELD having further argued the point 
for their respective clients, | 

His LORDSHIP said the question һе had to decide was whether the 
deleted passages in the specification could be referred to in argument for 
the purpose of ascertaining the limits and extent of the monopoly granted 
to the patentee. Не did not think he was entitled to refer to those pas- 
sages, and the case would have to proceed on that footing. 

Mr. BOUSFIELD then continued his argument, and asked his Lord- 
ship to look at the specification without reading the deleted passages. He 
wished to show that in this complete specification the reference to small- 
ness of size had nothing whatever to do with the question as to the life of 
the carbon, The reference to smallness of size was as to something that 


had gone. Howard had got claims which had no reference to smallness 
of size. Plaintiffs were now anxious to show that was a material part 
of the invention, and that that came into the claim. But if his learned 
friends said that, then they must take the consequences, If they were 
going to work these words into the claim they must do so surely with the 
limitations which were in the body of the specification, and must take them 
„not to exceed 3in., and preferably less." If they succeeded in bring- 
ing in reference to size they must do it definitely and be held to some sort 
of limitation. If size was the only material thing they must have some 
sort of definition. According to his learned friends’ view, Howard was 
entitled to get the benefit of smallness of size without stating what 
the limitation of the smallness was. Defendants used three times the 
voltage which Howard said was going to be the result of his inven- 
tion. Howard said that by having a small enclosing envelope he got 
greater density and less resistance, and therefore he could use less 
voltage. They all now knew that such voltages as that were now com- 
mercially useless. Defendants had got the fact that they did not come 
within his limits of less than 8in., and that they did not get the reduction 
in the voltage. The real essence of Howard’s patent was the enclosure 
at the bottom and the reduction of the leakage at certain points, but 
now the plaintiffs said that smallness was the material thing, and that 
smallness saved them from being anticipated. Beardsley absolutely and 
thoroughly described the principle, and there was nothing left to invent, 
except some improvements in detail. Beardsley would give all the 
results which in fact followed from the plaintiff's invention. 

Mr. BOUSFIELD (continuing) said he would not trouble his Lordship 
with all the specifications relied upon by his clients as anticipations. A 
number of them were important as showing how widely spread and well 
known the principle was of reducing the consumption of the carbons by 
enclosing them in a globe for the purpose of keeping them as far as 
possible free from outside air. l 

His LORDSHIP said plaintiffs’ case was that everybody knew it, but 
that nobody hit upon how to do it until Howard's specification —that 
nobody knew that a small enclosing globe was the secret. That was the 
plaintiffs’ case. 

Mr. BOUSFIELD : Yes, but that is not the case made by Howard in 
his specification. Referring to Andrés’ Fig. 2 counsel said that there 
they found everything that Howard described in his specification, except 
on the one point of size, which was said to be the distinction. He sub- 
mitted that on all points judgment should be for the defendants. 

Prof. 8. P. THOMPSON (examined by Mr. BOUSFIELD) said he had 
studied Howard's specification, and did not think it made any substantial 
advacce in the art of arc electric lighting to what was prior knowledge. 
As to Beardsley’s specification, with the knowledge that was available in 
1882, he would have no difficulty in making a working lamp to carry out 
in effect what was stated by Beardsley in his specification. The only 
doubt was whether he could have obtained at that date carbons sufficiently 
good. If he had been carrying out the specification he would have known 
that the heating effect of the electric arc was very severe. He should have 
known that the same precautions would have had to be taken to secure the 
globe surrounding the arc as for securing a globe surrounding a paraffin 
lamp. He]had not made experiments as to prolonging the life of the car- 
bons, but he had made experiments at various times on enclosing the arcs, 
and his view was that, provided equal care was taken so as to prevent the 
access of fresh air, the size of the enclosure had nothing whatever to do 
with the matter. For the success of these lamps you required a distribu. 
tion of electricity at constant voltage of at least 110 volts. The earliest 
date at which that first became available was about 1890. Marks was 
the apostle of the enclosed arc both in America and in England. He 
spread his views about high voltage in this country about 1895. He 
wrote about it in the technical papers. His views about high potential 
were generally adopted be-ause everybody found the same thing. 
Howard's specification fell absolutely flat, and produced no effect on the 
industry at all. 

Cross-examined by Mr. MOULTON: Tell me a single improvement in arc 
lamps made by a theorist ?—Witness referred to the regulation improve- 
ment by Prof. John Hopkinson. Many of the alleged prior publications 
told them to enclose and to take pains to keep out the air. Baxter, 
Beardsley and several others more or less told them that. To what extent 
they succeeded he did not know. The first occasion on which he saw a 
commercial enclosed lamp was on August 22, 1893, and that was Marks’ 
lamp. Arc lamps had now to accommodate themselves to installations 
which were for incandescent lamps. From 1878 to 1888 they used to 
make their machines especially for their arc р The consequence 
was that they chose the voltage they preferred for their arc lighting. 

Mr. MOULTON: I put it to you that all the makers of arc lamps made 
the enclosure of the size we have said? My impression is that from the 
aro lighting I have seen it is carried out more generally by globes nearer 
біп. in diameter than 3in. 

Prof. CORMACK (examined by Mr. GREY) said he was Professor of 
Engineering in University College, London, and had had considerable 
experience in electric arc lighting. He did not find in Howard's specifica- 
tion anything which added to the state of knowledge at that date. He 
had never seen a lamp made according to Howard's specification. In his 
opinion the commercial advance in enclosed are lighting was the increase 
in the number of public lighting stations and this called attention to the 
improvements in the lamps and the production of pure carbons ata 
reasonable price and so raised the question of enclosed arc lamps again. 
Reading Beardsley and studying his drawings they were, in his opinion, 
sufficient to construct a commercial and working lamp. In his opinion, 
if leakage was sufficiently prevented as shown by André, the size of the 
enclosing globe was not a feature of importance. He had not yet tried 
the experiments mentioned by Howard, but was engaged on experiments 
which were not completed. 

Mr, BOUSFIELD said this was defendants’ сазе subject to the further 
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evidence he wished to submit as to the results of the experiments now 
being made by Prof. Cormack. | 

His LORDSHIP said he would not give judgment before that day fort- 
night, and if Mr. Boustield wished to produce further evidence as to the 
results of the experiments he must make an application before then. 


Lyell v. De Tanzelman. 


In the High Court, the Lord Chief Justice and Justices Kennedy and 
Ridley on Tuesday heard defendant's appeal from a judgment of Judge 
Rentoul at the City of London Court in September last. The action was 
for goods sold and delivered, and judgment was entered for plaintiff. 
Defendant appealed on the ground that he was not responsible for the 
goods (carbons) because there was no contract to buy them, and they 
were sent to another company (the Electric Welding Co.) without any order. 

After argument, their Lordships dismissed the appeal with costs, the 
Lord Chief Justice remarking that the goods were delivered to someone 
to whom defendant wished them to be delivered, and there was evidence 
on which the judge in the Court below could come to the conclusion that 
the plaintiff was entitled to recover the value of the goods from defendant. 


— ͤ — — 


Attorney-General (at relation of Weybridge Council) v. Urban 
Electric Supply Co. (Ltd. 


In the Chancery Division on Friday before Mr. Justice Joyce Mr. 
YOUNGER mentioned this case and said the company had approached the 
Attorney-General who had stated that he was willing to leave the 
matter in the hands of the relators. He now asked that the injunction 
granted in November should be suspended unt:! after a bill was pre- 
sented in Parliament. 

Mr. HUGHES opposed any further suspension of the injunction. He 
sought to prevent the company from supplying electric energy to Walton 
from Weybridge. 

His LORDSHIP decided to suspend the operation of the injunction until 
further order, so that there would have to be an application. Mr. 
Younger’s clients, he said, were not to supply Walton from the station in 
question except in certain circumstances to be agreed ороп and drawn 
up between counsel. The matter had better stard over until the first 
motion day in May on terms that had been agreed. 

Mr. HUGHES asked for and was granted leave to appeal, but his LORD- 
SHIP said defendants must compensate plaintiffs for any damage they 
might sustain. 

Mr. CLAUSON (for the company) agreed to do so, and also to submit 
to a perpetual injunction and to treat the motion as the trial of the act on. 


Tracey and Another v. Sir Hiram Maxim Elec. & Eng. Co. (Ltd.) 


In the Chancery Division on Tuesday Mr. Mark Romer moved for the 
appointment of u receiver. The company (said counsel) had not then 
gone into liquidation, but it was a case of jeopardy. as the sheriff was in 
possession. À receiver and manager was appointed by the vacation judge 
over Oct. 24. On that date the company approached the plaintiffs, and 
by consent no order wastaken. On Nov. 29а бюро order was made 
on a creditor's petition. The weekly wages bill was £174, and there were 
a great number of outstanding contracts, amounting to £27,000, which 
required completion. It was therefore essential that someone should be 
appointed who could obtain the direction of the Court as to the completion 
of the contracts and as to borrowing money to do so. It was asked that 
Mr. Alfred Hardy be appointed receiver and manager, he having been 
nominated liquidator by an overwhelming majority of the creditors. 

His Lordship made the order asked for, and gave the receiver liberty to 
act at once, limiting the appointment as manager to three months without 
further leave of the Court. 


Jeffrey v. North-West London Electric Supply Co. (Ltd.) 


In the Chancery Division on Friday, before Mr. Justice Farwell, Mr. 
JENKINS, K.C., moved for the appointment of a receiver and manager. 
As, however, defendants had filed some evidence, he asked that the 
motion might stand over for a week. 

Mr. UPJOHN, K. O., for defendants, said the true issue between the 
parties was whether the proposed sale of the company's undertaking 
to Hampstead Borough Council shculd go forward. Hampstead Council 
had a rival undertaking, and negotiations had been going on for a long 
time as to the purchase. The proposed sale had been assented to by 
a resolution of debenture-holders. The prior lien mortgagees had 
appointed their own receiver and manager, who was also managing 
director of the company. The undertaking was being carried on in the 


best manner. | 
His Lordship assented to the case standing over for a week. 


— 
— —À 


Earle v. South Lancashire Electric Traction Co. (Ltd.) 


On Tuesday, in the Chancery of Lanzaster, the Vice-Chancellor (Sir S. 
Hall, K. C.) delivered judgment in this action to restrain the debenture 
trustees and receiver of the company from acting upon resolutions passed 
at an extraordinary mec ting of debenture holders on Dec. 30. The Hon. 
A. Stanley’s motion to sanction the proceedings and to allow the promo. 
tion of a bill in Parliament was heard at the same time, 

His Honour found that the stockholders had modified their rights 
against the company in accordance with their powers, and he refused 
Mr. Earle’s motion, granting that of Mr. Stanley. Costs were ordered to 
be paid by the trustees. 


Workmen's Compensation. 


At Southwark (London) County Court on Monday, the Coaling Synd. 
(Ltd.) applied for the discontinuance of an award of 153. compensation 
per week made in favour of a porter named Dwyer, who had been injured 
whilst in the company’s service. Evidence was given that Dwyer would 
not be able to resume his former employment until an operation had been 
performed upon his arm, and it was submitted that his refusal to undergo 
the operation was good reason for the discontinuance of the award. 

The Judge said he had no power to discontinue it for such a reason, 
and dismissed the application. 


On Saturday last the Master of the Rolls and Lords Justices Mathew 
and Cozens-Hardy gave judgment in an appeal against a decision by the 
Judge of Flintshire County Court awarding compensation in respect of 
the death of Joseph Ellis, and payable by Joseph Ellis & Co. Deceased 
entered (in 1903) into partnership with J. Taylor and T. Roberts to work 
clay or minerals. Deꝛeased was a practical quarryman, and the other 
partners were not, and left the control of the workmen to deceased, who 
also performed manual labour and drew wages independently of his 
interest as a partner. 

The MASTER OF THE ROLLS said in his opinion it was the intention 
of the act to exclude cases in which the same person occupied the positions 
of employer and employed. Therefore, he thought the Judge had arrived 
at a wrong decision, and the appeal must be allowed. 

The Lords Justices concurred. 


At the Court of Appeal the Master of the Rolls and Lords Justices 
Mathew and Cozens-Hardy on Saturday upheld an award of the Judge 
at Bow County Court of £1 per week compensation made in May last 
against the Gas Light & Coke Co. (Ltd.) in favour of a former coal porter 
named Clark. Atthe time of theaccident (Dec. 16, 1899) Clark’s wages were 
41s. 94. per week, and it was agreed that he should have £1 per week сот. 
pensation. In January, 1901, the company offered Clark employment as 
gatekeeper and timekeeper at 27s. per week, and this employment he 
refused. On April 1, 1901, the County Court Judge reduced the award to 
lis. 9d. Clark subsequently accepted the position offered to him, and 
was dismissed for not carrying out his instructions. On March 13, 1903, 
Clark applied unsuccessfully to the County Court Judge for an increase 
of the award, but as the result of a further application on May 13, 1904, 
the Judge acted as arbitrator, and decided to restore the order for £1 
per week. 

The MASTER OF THE ROLLS said the County Court Judge was right 
in his decision of 1904 in not visiting on the man the permanent conse- 
quences of his default in not keeping the place given him in the com- 
pany'sservice. Applicant had tried to find work and had been unsuc- 
cessful. He thought it was competent to the County Court Judge to 
hold that the applicant's opportunity of finding employment had been 
narrowed in consequence of the accident, and that it was impossible for 
him to earn the same wages as he might have earned if he had had a 
wider choice. The Court could not int2rfere with the decision, and the 
app2al must be dismissed. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


o— 
APPOINTMENTS VACANT AND FILLED. 


Battersea (London) Borough Council require an electrical engineer, 
to take entire charge of their electricity department. Commensing 
salary £400 per annum. Applications by Jan. 31. 


A draughtsman is wanted for transformer design by Ferranti 
Limited, Hollinwood, Lancs. 

Three additional assistants are wanted in the department of elec- 
trical engineering of the City and Guilds Central Technical College. 
Commencing salaries £200, £150 and £150 per annum respectively. 
Applications to Prof. Ayrton, Exhibition road, London, S. W. See 
also advertisement. 

The Admiralty announce that there will be on April 1 several 
vacancies for assistant masters in H.M. dockvard schools. Salary 
£150, rising by £10 per annum to £250, with pension and chance of 
selection for promotion to senior masterships. Applications to 
Secretary (C.), Admiralty, Whitehall, London, S. W., by Feb. 6. 

Essex Education committee require an assistant instructor of 
physics and chemistry at the County Laboratory. Salary £150. 
Application to County Offices, Chelmsford, by 26th inst. 


Mr. Walter Reeve has been appointed demonstrator in mechanical 
engineering at the Municipal Technical Institute, West Ham. 

Mr. Richard Lees has been appointed superintendent of postal 
telegraphs at Manchester. 


Aberavon Tramway Scheme. Representatives of the promoters 
of this scheme (including the engineers, Messrs. Herbert Lewis and 
Fletcher) on Thursday last discussed the project with deputations 
of the Aberavon and Margam Councils. The scheme, which is 
estimated to cost £82,000, is intended to provide tramway facilities 
between Taibach and Baglan, with a branch through Water-street 
to the beach and docks, The Councils’ representatives agreed to 
support the scheme. 
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Acton.—The inauguration of electricity supply took place on 
Wednesday. The Couneil take current in bulk from the Willesden 
station of the Metropolitan Electric Supply Co. 


Barrow —Recently the Town Council obtained sanction to a loan 
of £35,000 for electricity extensions, the period for repayment being 
fixed at 22 years. This, however, the Council consider too short, 
and the chairman of the Electricity committee (Ald. Smith) and 
the town clerk (Mr. C. F. Preston) have been deputed to wait upon 
the Local Government Board in London in order to induce them to 
extend the time. 


Battersea (London).—The Council were recommended, last 
week, by the Lighting committee to appoint Mr. W. A. Kemm, the 
present chief assistant, as borough electrical engineer. After 
discussion it was decided to refer the recommendation back and to 
re-advertise the position. 


Bermondsey (London).—On Tuesday the Borough Council con- 
sidered a communication from the Board of Trade, enclosing а copy 
of a report by the Board's electrical adviser (Mr. A. P. Trotter) on 
the explosion which took place in Bermondsey-street on Dec. 8 
last. Mr. Trotter, in his report, refers to the grossly exaggerated 
accounts of this explosion which were published in the daily news- 
papers of Dec. 5, and proceeds to detail the results of a minute 
enquiry into the causes of the explosion. We extract the following 
from Mr. Trotter's ** Conclusions " :— 

The large cubic contents of the street box conduced to the severity of 
the explosion, and while it was difficult to avoid the use of such boxes 
where provision had to be made for drawing in additional mains, it is 
questionable whether it would not be better to evacuate the necessary 
amount of ground to allow room for such work when mains have to be 
drawn in and to fill it in solid when the work is completed. The presence 
of any Jarge chambers under the street should be avoided if possible. I 
consider that the practice of putting switch fuses in pillar boxes above 
ground is preferable to placing them under the pavement. The pillar 
box in this case was placed upon the curb of & wide pavement, and its 
dimensions—19in. by 22in. in plan—do not make it objectionably large, 
but these dimensions might be reduced where such boxcs are used on a 
narrower pavement. I found that there was practically no provision for 
ventilation in this box, and if inflammable vapour entered it in large 
quantities from the mains an explosion having serious results might 
ensue. It is probable that on such occasions inflammable vapour is 
generated so fast that it would be almost impossible to prevent an explo- 
sion by any practicable amount of ventilation. The foregoing suggestions 
denl with the reduction of the severity of such explosions. It appears 
that the heavy short-circuit which led to this accident might have been 
prevented altogether if the network had been divided into districts corre- 
sponding approximately to the different feeders, and if these districts had 
been inter-connected only through fuses of moderate capacity the faulty 
main would have been cut off before and the large current which destroyed 
it would not have passed. Such an arrangement of mains bas been 
imposed as a condition for the earthing of the intermediate conductor of 
the three-wire system for some time, but was not so imposed when the 
Bermondsey system was sanctioned. This arrangement forms the subject 
of one of the new regulations of the Code now in draft. 

Accompanying this report is one from Mr. W. H. Vincent, elec- 
trical engineer to Bermondsey Borough Council, from which the 
following extract is made : — 

There is no doubt that the large cubical contents of the street chamber 
conduced to the severity cf the explosion, but in many cases these 
chambers, apart from their utility for drawing in cables, are used to con- 
tain joint and disconnecting boxes which entail a large amount of space, 
more especially as it is desirable to arrange these in positions easily 
accessible for localising and isolating a faulty cable. I do not consider 
the suggestion to excavate the necessary amount of ground to allow room 
for drawing in the cables and to fill in solid when the work is completed 
quite a practical one, as the street would have to be excavated each time 
it was necessary to gain access to the boxes. I consider the same object 
would be achieved by filling in the chambers with loose material, such as 
ballast, which would be easily removable. I agree that the practice of 
putting switch fuses in pillar boxes above ground is preferable to placing 
them under the pavement, and in all instances throughout the borough 
that has been done. The size of the pillars might be kept down but in 
my opinion it is preferable to have them slightly over than under size, as 
in the event of a fuse blowing there is always a possibility of the arc 
extending to the body of the pillar and seriously damaging it. The pillar 
mentioned as being defectively ventilated is one of four similar supplied 
under the original mains contract. The remaining pillars in the borough 
have been specially designed by me, and ample ventilation has been pro- 
vided. The introduction of fuses to divide the network into districts 
frequently results in their blowing without any apparent reason, thus 
cutting off sections of the mains from the supply and putting consumers 
to unnecessary inconvenience, but due regard should first be given to the 
prevention of explosions, and I had under consideration & similar pro- 
posal to inter-connect the network through fuses, which, I am of opinion, 
if carried out would almost entirely prevent a recurrence. I recom- 
mend that the necessary work to efficiently ventilate the four-feeder pillars 
be taken in hand. 

The committee reported having instructed Mr. Vincen* to have 
the necessary work for ventilating the fecder pillars carried out and 
to bring up an estimate of the cost of providing fuses inter-con- 


necting the network. 


À further report was received from Mr. Vincent on the breakdown 
on the mains which occurred on Dec. 80 :— 

Mr. Vincent reported in this case that the short-circuit which occurred 
at 11:50 a.m. in the distributor cable was apparently due to the breaking 
down of the insulation of the cable, the cause of which there was 
insufficient evidence to determine. The faulty section was duly isolated 
and the supply restored by 1:35 p.m. On the same date at 8:20 p.m. 
Messrs. Enthoven telephoned t» say that the feeder pillar outside their 
works was very hot and smoking. The matter was duly attended to, and 
on examination the pillar was found to contain a large quantity of water 
which had gained access during flooding at the time of exceptionally high 
water. That had caused excessive leakage from the connections in the 
pillar to earth which blew the fuses and disconnected the supply to 
Messrs. Enthoven. The water was also found to have flooded à number 
of brick chambers and to have entered some joint boxes contained in 
these, causing the insulation of the mains to fall Those boxes were 
being dried out, and so far as at present ascertained the moisture had 
not extended to the cables themselves. 


Birkenhead.—Prepay ment electricity meters are being intro- 
duced by the Corporation electricity department, the charge for 
current supplied through these meters being 54d. per unit. 


Bradford.—The question of the right of tramway employés to 
appeal to the Tramways committee after dismissal from the service 
by the general manager was discussed on Monday by the committee, 
who decided to allow the principle of appeal, and appointed a sub. 
conimittee to formulate rules under which such appeals may be made. 

Cable Thefts.—At the Guildhall on Monday, before Ald. Sir 
James Ritchie, Frederick Burgess and Leonard Howell pleaded 
guilty to stealing various fittings from the Electrie & General 
Engineering Co. On the night of 12th inst. Burgess, a foreman 
Wireman, was given into custody for stealing 24yds. of electric cable. 
At his home a quantity of short pieces of cable, globes and fittings, 
to the value of from 480 to £100 were found. Howell was a wireman, 
and the property he was charged with stealing was said to be worth 
£5. It was said the robberies were systematic, and within the last 
two or three months the company had lost £2,000 worth of property. 
Burgess was sentenced to six months' hard labour and Howell to 
two months. 

Oamberwell (London) .—On Wednesday the Finance committeo 
reported that as the Board of Trade auditor refused to hear the 
Council with reference to the audit of the accounts of the County of 
London Electric Supply Co., they had, at the suggestion of London 
County Council requested the Board of 'Trade to make regulations, 
under sec. В of the company's order, to enable the Board to direct 
the auditor to take into necount the circumstances of the company 
in allocating the capital expenditure between the areas of the 
various local authorities in which the company is operating in order 
that any party interested should be allowed to appear and to be 
heard before the auditor. The Board has now replied that after ' 
carefully considering the' representations of the Council, they are 
not prepared to make the regulations suggested. The committee, 
however, advise (and the Council have approved) that the Board of 
Trade be asked to reconsider their decision. | 

Oleethorpes.--On Wednesday the Council decided to ascertain 
whether the railway company would take electrical energy for 
lighting and power, and азо” фо ascertain the probable demand for 
current for private lighting before embarking upon a municipal 
scheme of electricity supply. 

Companies Struck cff BRegister.—The “ London Gazette” of 
Jan. 13 contains a list of companies removed from the Register. 
These include the following :— 
British United Tramways. 

Clayton Engineering & Elec. Co. 

Electric Traction Insurance Asso- 
ciation. 

Electrical Automatic Loom Synd. 

Electrical Instruments Syndicate. 

European Electric Railways & Ship Co. 

Public Works Construction Co. Tramways Construction Co. 

Ooventry.-—The salary of the borough electrical engineer (Mr. 
J. A. ЈескеП) has been increased by the Electric Lighting com- 
mittee from £400 to £500 per annum. The Council have, however, 
referred the matter back. 

The Coventry Electric Tramways Bill, 1905, will be opposed by 
the City Council. | 

Croydon.—The proposal of the Council to promote a bill to 
extend the Corporation electric tramways to the borders of the dis- 
trict from South to Upper Norwood is meeting with some opposition 
(led by Sir William Treloar) from residents of the latter district, 
but the Council have decided. by & small majority, to proceed with 
the bill, and a town's meeting called on Wednesday last week 
supported this decision. 

Dorchester.— Last week the Council decided to oppose the appli- 
cation of the Dorchester and District Electric Supply Co. for a 
provisional electric lighting order. 

East Ham.—The Council have made arrangements whereby the 
services of an experienced attendant will always be available free of 
charge to examine and adjust private arc lamps when required. 


Farrall Incandescent Elcctric Light 
| Syndicate. 

London & N.-W. Elec. Tramways. 
Metropolitan Electric Tubes Synd. 
Nottinghamshire Elec. Tramways. 
South-West Wireless Telegraph 
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Edinburgh.—Sanction to a further loan of £90,000 has been 


obtained for electric lighting extensions, making the total authorised 
capital £950,000. 


Electrical Power Distribution in Cities.—At a meeting of the 
Aberdeen Association of Civil Engineers on the 10th inst. a Paper 


entitled The Distribution of Electrical Power in Cities was read 


by Mr. A. H. McKay, mains superintendent of Aberdeen Corporation 
electricity department. The chair was taken by Mr. George Mann. 


Mr. McKay described the general principles involved in designing a 


continuous-current low-tension system of electrical distribution, explain- 
ing the applications of both the two-wire and three-wire systems and the 
necessity for & methodical use of feeders from the generating station to 
the distributing mains to ensure the pressure being kept constant through- 
out the system. Other points discussed were the success and economy 
attending the introduction of increased voltage, the different systems of 
laying mains and the use of subways. The Paper concluded with some 
practical remarks on the faults met with in an electrieal system, their 
causes, location and elimination. The Paper throughout was illustrated 
by sheets of diagrams and a collection of electrical apparatus appertaining 
to the points introduced in the lecture. | 

Messrs. J. Alex. Bell, the city electrical engineer, Milne, Cook, Moncur, 
Conway and Simpson took part in the discussion, and & hearty vote of 
thanks was passed to Mr. McKay for his Paper. 

Electricity in Mining.— The Nundydroog Company proposes to 
raise an additional £70,000 for providing (among other things) 
electrical machinery in connection with the additional 2,000 н.р. 
to be provided by the Mysore Government under the Cauvery Falls 
power system, of which the company is to take 275 H P., and for 
the company's share of outlay on the Kolar Mines power station. 
It is expected that the mine, when equipped with electrical power, 
will be worked much more economically. 

A contract has been arranged for the supply by the Sunderland 
District Electric Tramways (Ltd.) of electric current for lighting, 
coal-cutting, hauling, pumping, &e., to the Lambton Collieries, Co. 
Durham, from the tramway company’s generating station at Phila- 
delphia. In addition to the colliery’s demand, current will be 
supplied to Houghton-le-Spring and Hetton-le-Hole, and in the 
Easington rural district, as well as motive power for the company's 
tramways. 


Forthcoming Books.—‘“ The Electrician " Printing & Publishing 
Co., London, have in the press an important work, entitled“ Elec- 
tricity Meters and their Management," by C. H. W. Gerhardi. 
This book will treat fully of the practical manageinent of electri- 
city meters, including their erection, testing, &c. 


Messrs. Whittaker & Co. will shortly publish “ The Insulation of 


Electric Machines," by H. W. Turner and H. M. Hobart. 


Fulham (Gondon).—The Council are recommended to lay mains 
for public and private lighting in 38 streets at a cost of £2,705. 178. 
In these streets there are 193 gas lamps and standards, which are 
to be adapted for electric lighting at £1. 15s. per lamp. On Jan. 5 
there were 1,403 customers, representing цп equivalent of 70,193 
8 c.p. lamps connected. During 1904 the new connections were 
equal to 30,000 8 c.p. lamps. 


Glasgow Suburban Tramways.— А conference of representatives 
of the Town Councils of Partick, Govan, Pollokshaws, Rutherglen, 
Barrhead, Clydebank and Kirkintilloch was held last week to con- 
sider the Glasgow Corporation provisional orders. 

The Councils object to the Tramways Consolidation Order as it will 
reduce the rateable value of the tramways in counties to one-fourth, and 
the deficiency will have to be met by the various burghs and the rural 
portions of the counties jointly. The representatives thought that Glas- 
gow Corporation, having obtained a tramway monopoly in the districts, 
should not be permitted to escape with a reduced assessment. By the 
78th clause of the General Order it is provided that telephones and elec- 
trical plant shall be assessed only on one-fourth of the annual value, and 
the conference agreed to insist that these be assessed on their full value. 
It was further agreed that the restricted assessment would be an injustice 
to the National Telephone Co., who pay on the full value, and also to 
any electric power companies who may be authorised to supply elec- 
tricity in the burghs. 

Gravesend.—The Council will proceed with their application for a 
provisional electric lighting order for Northfleet, notwithstanding 
the latter Council's opposition. 

Harw.ch.—The Council have asked the Board of Trade to 


extend the period of the Harwich Electric Lighting Order (1902) 
until the Dock Bill is dealt with by Parliament. | 


Holyhead.—Sanction has been receiven to a further loan of 


£1,000 for extensions of the electric lighting mains. 


Haddersfield.—The total receipts of the tramways department 
for the nine months ended Dec. 31 were £54,095, and after paying 
interest (£9,824) and allowing £7,991 for redemption of debt, the 
balance was £8,857, but no provision has been made for depreciation. 


Ioquest.—At Leeds on Monday the city coroner (Mr. J. C. 
Malcolm) resumed his inquiry into the circumstances attending 
the death of William Baskerville, a clock-winder, who died sud- 
denly whilst attending to the clock in the new market hall on Jan. 6. 

At the last hearing it was stated that deceased met his death as the 
result of an electric shock while engaged in the tower, one of the wit- 


nesses (Albert Brown) saying that on going to release Baskerville he 
received a shock. 

ALBERT Brown repeated his evidence and said that he did not think he 
was touching the ironwork of the clock with any part of his body when 
he received the shock whilst lifting the weight off the deceased man’s arms. 
The switches controlling the electric current by which the clock going was 
worked were turned on at the time. 

Jons PkhIESTLEY, а stall-holder in the market, who went to Baskerville’s 
assistance, said that on putting his hand through the trap-door leading 
to the clock he touched something and felt a distinct sh-ck. 

Mr. T. Нлвргча Сновтох, electrical engineer, had made, at the request 
of the coroner, an examination of the clock, and now said that it would 
be almost impossible to attend to the clock without getting a shock if 
the electric current happened to be on. The voltage of the electric cur- 
rent was 200, and that could cause death if the victim was in continuous 
contact with a live part. 

The medical evidence was to the effect that deceased had suffered from 
a weak heart, and current of such a voltage passing through his body 
might cause death. 

SAMUEL CoTTBESS, called on behalf of Messrs. Potts and Sons, makers 
of the clock, thought there was no danger arising from the electrical 
parts, but in his opinion the clock tower was dangerously constructed. 

The jury returned a verdict of Accidental Death, adding a rider that 
death was caused by electric shock whilst winding up the clock. 


Isle of Wight.—In addition to obtaining & renewal of the street 
lighting contract for Shanklin for three years, the Isle of Wight 
Electric Light & Power Co. have secured a renewal of the Bonchurch 
lighting agreement for five years from last summer. 


Islington (London).—The Lighting Committee have decided to 
lay conduits and mains along Holloway-road at an estimated cost 
of £2,800. Some further low-tension distributing mains are to be 
laid at an estimated cost of £132. 


Kirkcaldy.—The Council have received sanction toa further loan 
of £30,000 for electric lighting, making the total £80,000. 


Lewisham (Gondon).— The South Metropolitan Electric Light & 
Power Co. have submitted terms for publie arc lighting, but, as the 
Works and Highways committee is endeavouring to obtain a reduc- 
tion in the price of gas from the local gas company, the matter has 
been adjourned for the present. 


Liverp2ol.—Oa Monday the chairman of the Tramways com- 
mittee (Sir Chas. Petrie) said the nuniber of passengers carried last 
year was 116,642,663, the receipts being £540,916. The increase for 
1904 over 1903 had been as follows: Mileage 3:68 per cent., passen- 
gers 9:17 per cent., receipts 3°13 per cent. 


Newcastle-on-Tyae.—For the position of manager of the Cor- 
poration tramways at £700 per annum the following candidates have 
been selected :— i 

Mr. С. J. Spencer, manager of Bradford City Tramways; Mr. Н. C. 
Bishop, borough electrical engineer and tramway manager, Newport; Mr. 
J. Н. Cowell, traffic manager and superintendent Blackburn Corporation 
Tram хаув; Mr. G.Conaty, manager of City of Birmingham Tramways Co.: 
Mr. T. P. Easton, chief clerk and accountant Newcastle Tramways; Мг. 
Ernest Hatton, general manager Salford Corporation Tramways; Mr. 
C. W. Mallins, traffic superintendent and chief assistant to general 
manager of Liverpool Tramways; Mr. R. F. Rogers, general manager of 
Middlesbrough, Stockton and Thornaby Electric Tramways; Mr. W. 
Wyld, general manager Birkenhead Tramways, and Mr. Н. E. Yerbury. 
chief engineer and deputy manager Sheffield Tramways. The selected 
candidates will be interviewed by the Tramways committee to-day (Friday) 
when а further selection will be made to go before the Council. 

The Tramways committee suggest that the Lighting committee 
should erect 180 additional arc lamps, making a total of 380, for 
which the former committee offer to supply current at £12 per lamp 
per annum, compared with the present charge of £15. 10s. The 
Lighting committee have deferred consideration of the proposal. 


Newcastle (Staffs.)—A flat rate of 3d. per unit has been adop:ed 
for the supply of electric current for power. 


Newfoundland Telegraphs.— The arbitrators appointed to deter- 
mine the sum to be paid to the Reid Syndicate by the Newfound- 
land Government, as compensation for the acquisition of the tcle- 
graph system, has delivered a sealed award, the contents of which 
will be made public on Feb. 3. The syndicate claimed $3,500,000. 


Norwich.—The Corporation decided on Tuesday to apply for a 
loan of £80,000 to meet estimated capital expenditure to Sept. 30. 
1907, for mains, services, meters, steam turbine generator, surface 
condensing plant, superheaters, boilers and piping. 


Nottingham.— A ratepayers’ meeting has approved the Corpora. 
tion bill for the extension of the electric tramway system, &c., at an 
estimatel cost of about £100,000. 


Personal.—Mr. M. Farrer has resigned his position as chief 
assistant engineer to Twickenham & Teddington Electric Supply 
Co., to take up the position of resident engineer to the Ramsgate & 
District Electric Supply Co. 


Radcliffe.—The Council have applied for sanc:ion to a loan of 
£10,000 for the purchase of electric motors, mo lamps, &c., to b: 
let on hire for wiring consumers’ premises. 
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Rochdale.-—An inquiry was held here on Wednesday into the 
application of the Council for permission to borrow £42,405 for 
additional generating plant for the electricity works, extension of 
the electric lighting mains, &c. 

St. Andrews.—The Electrie Lighting committee have been 
authorised to visit Edinburgh and Dalkeith to obtain information 
regarding electricity supply. 

Shoreditch (London).—On Tuesday the Lighting committee 
reported that they had considered a report by the borough electrical 
engineer (Mr. C. Newton Russell) as to the growth of the demand 
on the generating stations, which has now reached nearly 2,000kw., 
and which would probably be exceeded this winter. At times of heavy 
load even the temporary stoppage of one of the large engines at 
Whiston-strcet would necessitate other plant being overloaded. 

Mr. RvsskLL also pointed out that by generating electricity with modern 
plant at Whiston-street the saving in fuel cost alone would be sufficient 
to cover interest on and repayment of new capital expenditure. The 
committee were of opinion that it was necessary to instal such additional 
plant, and that in view of the pericd which must elapse between the time 
when the extensions were approved and the time when the plant was 
installed, specifications should be prepared and tenders invited for the 
following alternative schemes :—(a) Two steam turbo-generators, each of 
1,000kw., with all necessary condengers, pumps, boilers, superheater, 
steam and water pipes, switch gear, balancer and underground mains, at 
an estimated cost of £37,000; (b) two steam turbo-generators, each of 
roa capacity, with condensing plant, &c., at an estimated cost of 

,000. 

The committee (with the view of obtaining the fullest informat’on as 
to type of engine to adopt, especially as regards avoidance of vibrati.n 
nuisance) suggested that they be authorised to visit three of the principal 
stations in the country where steam turbo-generators have been in use 
for some time, third-class rail fare being allowed, with expenses not 
exceeding 15s. per day per head. 

Mr. HowzLL moved the adoption of the report, and said that as the 
power companies were now so active it was necessary, in order to meet 
this formidable competition, that municipalities should have the most 
modern machinery. With turbine plant they could double their output 
without having to spend one penny on land or buildings. At present their 
plant had a аро of 3,000kw., which, roughly speaking, had cost £86 
per kilowatt. It was now proposed to double the output at a cost for the 
additional plant of £15 per kw. That would not only make а good profit 
but would also tend to hasten the time when electricity would be brought 
within the reach of every ratepayer. The three places selected to visit would 
be possibly chosen from Manchester, Newcastle, Sheffield, Rugby and a 
couple of other towns. "There were no stations in or near London where 
turbines had been running for a suffieiently long time for an inspection 
of them to be of value. 

After a long discussion, during which it was stated that there was a 
profit of £3,000 on the undertaking last year, the report was adopted. 


South Bank (Yorks.)—A special meeting of the Council will 
shortly be held to consider proposals of the Cargo Fleet Iron Co. 
for the supply of the electricity for public and private lighting in the 
district. - 


Btafford.—The Gas and Electricity committee recently recom- 
mended the Council to grant an increase of sa'ary to the electrical 
engineer (Mr. R. E. Mead), but, in view of the lack of employment 
in the town, Mr. Meade has withdrawn for. six months his applica- 
tion for an increase of salary, to which he considers he is fairly 
entitled. 

Stepney (London)—On Wednesday the Council reversed its 
previous decision to use Nernst lamps for lighting a portion of 
White Horse-street. A portion of the street is already lighted by 
arc lamps, and it has now been decided to have a uniform system of 
lighting. A licence is to be obtained from the Crown at 43. 10s. рег. 
annum for the mains laid within the precincts of the Tower of London 


- Thornaby-on-Tees.—4A committee has been appointed to consider 
an offer by the Cleveland & Durham County Electric Power Co. to 
take a transfer of the Council's electric lighting order, 1902. 


Tokens on Tramwaye.—Celluloid counters representing home 
eoin values will shortly be issued for use in payment of fares on 
London County Council's tram ways. 


Torquay.—The adjourned inquiry into the application of the 
Council for permission to borrow £42,200 for the erection of new 
electricity works was held last week. 

The inspector (Mr. H. Ross Hooper, C.E.), stated that from the 
detailed information now supplied it was clear that thousands of pounds 
would practically have to be placed to a loss account, in superseding the 
existing station and the capital outlay on building, and, to a certain 
extent, on the plant. He had seen the plant, and ascertained what it 
was proposed to do. The electrical engineer (Mr. P. Storey) was making 
the most of what he had, and the question remained that there would 


probably be between £8,000 and £9,000 to be deducted from the present 


application and transferred to revenue account. 

The town clerk (Mr. F. S. HEx) said it was impossible that £9,000 
eould be charged against revenue, especially against one year's revenue. 
The question was whether it would not avale the opening of a suspense 
account for a few years. He suggested, seeing that the success of the 
electric lighting undertaking had been demonstrated by the user of the 
present site for the generating station, that the amount of the loans con- 
tracted for that purpose should remain to be dealt with as now, that 
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principal and interest should go on as though no alteration had taken 
place, and that the Corporation should also pay the principal and 
interest on the fixed charges necessary for the new loan. If neither of 
these two proposals could be adopted, there would remain another sug- 
gestion, that they should go on with the works, and in the meantime 
steps should be taken with a view to obtaining a provisional order for the 
amendment of the Torquay electric lighting order, 1891, and to 
get extraordinary borrowing powers with regard to a probable deficit. 
The demand on the pres:nt generating station had outgrown the supply, 
and it was absolutely necessary for a new station to be provided, apart 
from the question of supplying current for the tramways. The Corpora- 
tion had a contract with the Dolter Electric Traction Co., to supply elec- 
tric energy and under that arrangement the Corporation thought they 


had obtained a good customer. 


Evidence of the financial position of the undertaking was also given by 
Mr. Hex and by the chairman of the Electric Lighting committee (Mr. 
Taylor). Technical details of the generating plant at the new station 
were supplied by Mr. P. Storey. | 


Trade Unions and Electricity Supply Works.—<A deputation 
from the Amalgamated Society of Engineers recently complained of 
the non- employment of bona-fide engine fitters at Plymouth elec- 
tricity wocks. 

The report of the Electricity and Street Lighting commi ее submitted 
at last week's Council meeting included a minute which recommended 
that the society be informed that the existing arrangements were con- 


-ducive to the efficient working of the undertaking, and the committee saw 


no reason to interfere therewith, but if in future the association desired 
to make any specific complaint, the committee would give it consideration. 

The report was adopted. 

Westhoughton (Lanc3.)—The District Council has signed an 
agreement with the Lancashire Electric Power Co. for the supply 
of electric energy in bulk for all purposes. It is expected that supply 
will be available in about four months, and that a considerable 
demand will arise for energy for power in this important coal-mining 
and manufacturing district. 

Willesden.— The Council have received sanction to borrow 
£2,801 to meet excess expenditure on the electricity undertaking 
and £15,000 for extensions of mains. The total amount now вапе- 
tioned is £157,441, and the Council has borrowed £125,600. On 
Tuesday it was resolved to borrow the balance (£31,841) from the 
Union Assurance Society at £8. 17s. 6d. per cent. 


Workhouse Lighting.—Ashton-under-Lyne Guardians have 
decided to obtain a report from an electrical engineer as to the 
advisability of putting down independent generating plant at their 
workhonse. 

Bedwellty Guardians are putting down clectric lighting plant at 
the workhouse, and an advertisement inviting tenders appears in 
another column. 


Dinnere, &c.— Nottingham Corporation tramway emplo yees, who 
number about 450, are entertained annually in three sections, and 
the first gathering tóok place on Tuesday. 

Mr. J. Aldworth (general manager of the tramways) presided, and those 
present included the Mayor (Ald. J. Bright), Councillor J. Houston, 
e oaii A. Brown (city engineer), H. Talbot (electrical engineer), and 
others. 

The Mayor congratulated the drivers on the absence of accidents, and 
said there was no city of the same size in the kingdom where accidents 
had been so few. When the tramway undertaking was started the com- 
mittee were under the impression it was going to be a great financial 
success, and that they were going to have profits without end. Time, 


. the great sobering element, however, would prove that although the city 


had a fine property, and the undertaking would pay reasonable profits, it 
would not pay exaggerated profits. 

Half of the Norwich Electric Tramways Co.'s employees were 
entertained at dinner by the directors on Wednesday evening. The 
chairman of the company (Baron E. В. d'Erlanger) presided, and 
said the tramways had carried 7,886,000 people during the past 
year, and there was a singular immunity from accidents. 


The annual social gathering of the employées of Glasgow Cor- 
poration tramways department took place on Friday last : — 

The Lord Provost (Sir John Ure Primrose, Bart.) referred to the 
severance of ex-Bailie Paton's long connection with the department and 
to the excellent work he accomplished as convencer of the Tramways com- 
mittee. After expressing regret at the departure of Mr. John Young for 
London, he gave some interesting details regarding the working of the 
tramway system. They were now operating 72} miles of road. It was 
estimated that this year there would be an increase of about £30,000 
in the revenue. The record weekly income had been reached last 
week, when the drawings amounted to over £17,000. The staff num- 
bered 4,030, of whom 3,200 were members of the Friendly Society. 
The Corporation were applying for power to make further extensions, 
which would add 20 miles to the system. In the workshops they were 
putting top covers on 100 cars, and they were building 100 additional 
cars. The superannuation fund was growing steadily, the invested 
funds now amounting to £9,500. The present annual car mileage was 
16,500,000, and the number of passengers carried was 200,000,000. The 
estimated revenue for this year was £750,000. The weekly wages bill 
was £5.400. 

Blectro- Harmonic Society.—A smoking concert will be given 
this (Friday) evening, at 8 p.m., in the King’s Hall of the Holborn 
Restaurant, London, W.C. 
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Smoking Ooncert.—The staff of the St. Helens Cable Co. have 
inaugurated a series of annual ** Sinokers,” and the first of these was 
held on the 13th inst., when 120 members participated in the evening 
revel. All the contributors to the programme, both instrumental and 
vocal, were members of the staff. Mr. Kenyon, who was to have 
presided, was, throngh indisposition, unable to be present. If the 
result of the smoker in any way approached the hilarity graphically 
depicted in the very original invitation card prepared by the com- 
mittee and executed in the company’s drawing office, then there 
was commotion Warrington way last Friday evening. 


TRADE NOTES AND NOTICES. 


TENDBBS INVITED. 


West Ham Borough Council invite tenders for the supply of 
engine room stores, cable, integrating wattmeters, double-pole house 
cutout boxes, transformers, incandescent lamps and coal. Forms of 

tender after 26th inst. of the borough electrical engineer (Mr. W. J. 
Bullock), Central Electricity Station, Tucker-street, Canning Town. 
Tenders to the town clerk (Mr. Fred. E. Hilleary) by 4 p.m. Feb. 9. 
See also advertisement. 


The Guardians of Bedwellty Union invite tenders for а complete 
electric lighting installation (steam dynamos, booster, battery, 
switchboard and motors), also cables and wiring at their workhouse, 
Tredegar. Firms desiring to submit tenders should apply by 25th 
inst. to the consulting engineers (Messrs. Herbert Lewis & Fletcher), 
Prudential-buildings, Cardiff. See also an advertisement. 


Stockport Tramways committee invite tenders for the overhead 
equipment of about four miles of electric tramway, and also for 
copper rail bonds. Drawings may be seen and specification, &c., 
obtained from the borough electrical engineer (Mr. A. J. H. Carter), 

. Millgate, Stockport. Tenders (addressed to the Chairman of the 
committee) to the town clerk's office, Stockport, by noon Feb. 6. 
See also an advertiseinent. · 


Stockport Gas and Electricity committee invite tenders, by Feb. 
1, for 10 complete feeder pillar boxes with bases. 

Stockport Corporation also require tenders by noon, Feb. 6, for 
the supply of ten double deck tramears. Particulars from the 
borough surveyor. 

Stockport Corporation further require tenders by noon, 30th inst., 
for supply of Welsh and Scotch granite setts for their tramway 
routes. Forms of tender, &c., from the borough surveyor. 


Grimsby Corporation invite tenders for motors (from 4 H.P. to 
10 н.р.) with starters (two years’ contract); water-purifying plant 
for separating oil from condensed water ; and 12 months' supply of 
oil, stores, arc lamp carbons and globes, incandescent and Nernst 
lamps, tools, rubber goods and cables, &c. "Tenders to Mr. W. A. 
Vignoles, Electricity Works, Grimsby, for motors'and purifier by 
Jan. 23, and for stores by Feb. 1. | 


London County Council require tenders by 24th inst. for road- 
work and plate-laying for their conduit system of Northern tram- 
ways in Rosebery-avenue, and a portion of the authorised tramway 
in St. John Street-road. | 


Handsworth Urban District Council invite tenders for power and 
lighting circuits and fittings in generating station, pipework, feed 
pumps, economiser, &c., and electricity meters. "Tenders to the 
Council House, Handsworth, before noon Feb. 2. 

Great Yarmouth Corporation invite tenders for supply and 
delivery of tramcars, complete with motors, controllers, trolleys, 
&c., steel poles, trolley wires, insulators, feeder and section pillars, 
«е. Tenders to the Town Hall, Great Yarmouth, by noon Feb. 2. 

Ilford Council invite tenders for extensions to switchboard gallery 
and steel gangway from engine room to boiler house. "Tenders by 
noon 24th inst. 


Southend Corporation invite tenders until Feb. 10 for extension 
of boiler house. 


Keighley Corporation invite tenders (until Jan. 80) for tramcars. 


Tenders are invited by the Norwegian State Railway Depart- 
inent, Christiania, for the supply of galvanised iron wire 4mm. 
diameter (8,000kg.) and 3mm. diameter (5,000kg.) ; also for 4,000 
insulators, 500 carbon plates for Leclanché elements and 4,000kg. 
of sal ammoniac for Leclanché elements. Tenders have to be in by 
9 p.m. Feb. 8 to the managers, Statsbanerne, Christiania. It is to 
be observed that there is a preference of from 10 to 15 per cent. to 
Norwegian tenderers. 


The Town Council of Porlo (Portugal) notify a competition, 
which will close on March 15, at 3 p.m., for a concession for the 
exclusive right of working tramways in the town, on the terms of 
„Conditions“ approved by the Council. Conditions of the competition 
can be obtained at the Portuguese Consulate, 6, South-street, Fins- 
bury, London, E. C. 


The Prussian State Railway authorities, Cologne, invite tenders 
until 31st inst. for 126,900 porcelain insulators, 94 tons of bronze 
wire, 449 tons of galvanised iron wire, &c. Tenders to Die Konig- 
liche Eisenbahn Direction, Cologne. 


TENDERS RECEIVED AND AOOEPTED. 


Fulham Council have received the following tenders for supply of 
а 1,000kw. alternator :— 


Ge. Electric Co, (accepted). £6,718 Dick, Kerr & Co.. 7,090 
Brush Coo. 7,555. Brit. Thomson. Houston Co. 7,003 
Vickers, Son & Maxim .... 7,545: International Electric Co... 6,995 
Electrical Co. 37,535; John Fowler & Co. ........ 6,936 
British Westinghouse Co.. 7,197 | Bruce Peebles & G. 6,935 
British Westinghouse Co. Mather & Platt............ 6,910 

(alternative) 7,357 | Siemens Brothers & Co 6,894 
Electric Construction Co. .. 7,135 Witting, Eborall & Co. .... 6,891 


A clause was inserted in the specification stating that the Council 
would not ccnsider any tender for material or work of foreign manufac- 
tare, or made abroad and re-erected in this country, unless with the 
engineer’s permission. 

Messrs. Mountain & Gibson, Elton Fold Works, Bury, Lancs., 
have secured the contract from Erith District Council (through the 
British Westinghouse Co.) for 14 of their M.G. 21 E.M. electric 
motor trucks for the Council’s tramways, and for one sweeping and 
watering car mounted upon a M. G. 21 E.M. tramway truck, to be 
built to the specification of the consulting engineers, Messrs. Hawtayne 
& Zeden. 


Erith District Conncil have accepted the tender of the British 
Westinghouse Co. for 14 Brush car-bodies (Mountain & Gibson 
trucks and B.W. equipments) at £7.995. 10s , and also for seven 
Brush top-deck covers at £526. 15s. The same company have 
received an order for magnetic track slipper brakes at £700 and for 
track-sweeping and watering car at £626. 10s. 


Perth Corporation have accepted the tender of the British Electric 
Plant Co. for a 500kw. compound traction generator, with engine 
for same, the combined set having an overload capacity of 600kw. ; 
and the tender of Cowans Limited for traction switchboard. Alto- 
gether 44 tenders were received, and the amount of the accepted 
tenders is about £4,000. 


The contract for the supply of electric tramcars to Leith Corpo- 
ration has been divided between the Brush Co. and the British 
Thomson-Houston Co. The amount of the former company’s 
tender for the whole of the cars was £19,228 and that of the latter 
£18,978. 10s. After discussion the contract was divided between 
the two companies. 


Norwich Corporation have accepted the tender of C. A. Parsons 
& Co. for a 1,000kw. steam turbine generator at £6,400. 


Burslem Council have accepted the tender of Babcock & Wilcox 
for boilers at £1,087 and that of the Electrical Power Storage Co. 
for storage battery at £780. 15s. 2 

Bermondsey (London) Council have aecepted the following 
tenders :—Chas. Franklin, Birchgrove coal, 20s. 9d. per ton; Hay- 
ward Bros. & Eckstein, shutters to boiler house, £34. 5s. ; Sweet 
Bros., wiring clock tower, Rotherhithe Town Hall, £9. 5s. 


Southwark (London) Council have placed an order with Dritish 
Insulated & Helsby Cables (Ltd.) for 440yds. of low-tension triple 


- concentric cable at £96. 5s. 


City of London Guardians have accepted the tender of May & 
Calder to maintain the telephone installation at the offices in Bar- 
tholomew-close. 


Walter Scott (Ltd.) have secured the contract for the rails of the 
Stockport Corporation tramways, and the rail joints are to be 
supplied by the Cooper Patent Anchor Joint Co. 


Swinton and Pendlebury Council have accepted the tender of 
Davenport, Sparrow & Co. for putting the Council offices and the 
hospital into telephonic communication. 

Halifax Council have accepted the tender of J. Sunderland & Co. 
for electrical work at £114. 10s. 

Whitehaven Council have placed an order with J. Ellwood for 
distilling apparatus for the battery at the electricity works. 


East Ham Town Council have accepted the tender of A. Gallen- 
kamp & Co. for chemical apparatus for the new technical college 
and secondary day school at £346. 7s. 1d. Е. E. Becker & Co. also 
tendered at £368. 13s. 10d., J. J. Griffin & Sons at £377, Baird & 
Tatlock (London) at £405. 12s. 6d., and Brewster, Smith & Co. at 
£458. 13s. 8d. The contract for physical apparatus was let to 
F. E. Becker & Co. at £421. 17s. 6d. J. J. Griffin & Sons tendered 
at £436. 9s., and Baird & Tatlock at £465. 15s. 5d. The contract 
for photographic apparatus was awarded to Perken, Son & Co. at 
£59. Зв. 4d., and that for carpentry, tools, &c., to Pfeil & Co. at 
£249. 8s, 3d. 

Electric Lighting and Power Contracts.—Among the contracts 
recently placed with Messrs. Foote & Milne, 66, Victoria-street, 
S. W., are the following :—JPembroke Dockyard, Netley Hospital, 
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King Edward VII's Sanatorium, and for the erection and complete 
equipment of electricity works at Saffron Walden and Newquay. 


BUSINESS NOTICES. 

The Union Electric Co., 151, Queen Victoria-street, London, E.C., 
announce that from Jan. 2 they have taken over the electrical 
department of Moul & Co., 76-8, York-street, Westminster. This 
includes Hartmann & Braun measuring instruments, automatic and 
hand switches, cut-outs, lightning arresters, &c. Mr. H. E. Moul 
has joined the staff of the company as its technical manager. 

Messrs. B. Sherman, F. H. Rogers and D. H. Muston, electrical 
engineers, &c., 16 and 17, Devonshire-square, London, E.C., have 
dissolved partnership. 


Messrs. W. H. R. Saunders and W. E. O. Williams (trading as 
J. B. Saunders & Co.) electric engineers, Palmer street, London, 
S.W., and Cardiff, have dissolved partnership. Mr. Saunders will pay 
debts relating to the telegraph, telephone and general electric busi- 
ness, and will continue business with new partners, J. H. P. Berthon 
and S. G. Leech (as J. B. Saunders & Co.) at Palmer-street, London, 
S.W., and James-street, Cardiff, while Mr. Williams will pay debts 
of the electric light and electrical engineering part of the business, 
and will trade as W. E. O. Williams & Co. at West Bute-street, Cardiff. 

The Canadian Government has opened a London city office 
at 73, Basinghall street, E.C., where Canadian books of reference 
will be available, and where it is proposed in due course to display 
some of the leading Canadian products and resources. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


The public examination of H. Coles, electrical engineer, 10, York: 
street, Swansea, will take place on Feb. 8 at Bankruptcy-buildings, 
London, W.C. 

A first and final dividend of 1s. 5}d. will be payable on 27th inst. at 
24, Railway-approach, London Bridge, in the failure of W. Wenham, 
electrical engineer, 5, Century-buildings, Croydon. 

A first dividend of 3s. will be payable on 30th inst. at 4, Castle- 
place, Nottingham, in the bankruptcy of A. Smith, lately trading as 
the Electric Motor Supply Co. at Houndsgate, Nottingham. 


A first and final dividend of 114d. is payable at 22, Park- row, 
Leeds, on 28rd inst., in the failure of P. J. Murley, formerly fire- 
alarm contractor, of Leeds and Bradford. 

An application for the discharge of Robt. Foster, formerly trading 
with Walter Baker as Robt. Foster & Co. at Burnley, and as the 
Nelson Electrical Engineering Co. at Nelson, will be heard on Feb. 16 
atthe Court House, Burnley. The discharge of Walter Baker has 
been suspended for two years. 

Claims against the Thames Valley Launch Co. (Ltd.) are to be sent 
by Feb. 14 to Mr. F. J. Saffery, 14, Old Jewry-chambers, London, Е.С. 

Claims against the British Columbia Telephones (Ltd.) must be sent 
by Feb. 20 to Mr. M. Brewer, 49, Queen Victoria-street, London, E.C. 


Sale by Tender.—The liquidator of the Industrial Storage Bat- 
tery Synd. (Ltd.) if prepared to sell by tender the whole of the assets 
and undertaking of the syndicate in one lot. The property consists 
of a substantially built long-leasehold factory at Reading, specially 
designed and adapted for the manufacture of storage batteries, with 
the plant, fixtures and fittings and the goodwill and patent rights 
for Great Britain in the Elieson storage battery and secret processes 
connected therewith. An advertisement contains further infor- 
mation, and full particulars and forms of tender may be obtained of 
Messrs. Ashurst, Morris, Crisp & Co., 17, Throgmorton-avenue, 
London, E.C., or from the liquidator (Mr. Wm. W. Futcher, C. A.), 
108, Gresham House, Old Broad-street, London, E.C. 

Plant for Sale.—A number of electric motors are advertised for 
sale in another column; also four electric drum hoists, complete 
with controllers. Applications to Messrs. Mayoh & Haley, America 
Wharf, Townmead-road, Fulham, London, S. W. 

Messrs. Mottershead & Co., 7, Exchange-street, Manchester, 
advertise for sale an E.C.C. booster. 

Two 55kw. steam dynamos and a horizontal steam engine are 
advertised for sale. Applications to the manager, Plaistow Wharf, 
Victoria Docks, London, E. 

Plant Wanted. Mr. W. Reynolds, 48, Alexandra-rd., Bedford, 
wishes to hire or purchase a second-hand or new dynamo, giving 
45 to 60 amps at 550 volts; also two series-wound motors about 
7} H.P. each. 

Premises for Sale, &c.—A freehold factory із to be sold, comply 
ing with L. C. C. requirements, and provided with up to-date improve. 
ments, fireproof construction, electric lift, &c., space about 15,700ft. 
The floor area (five storeys) is about 68,000ft. super. Particulars 
from Messrs. Leage, auctioneers and surveyors, 10, City-road, Fins- 
bury, London, E.C. See also advertisement. 

Messrs. Douglas Young & Co., 51, Coleman-street, London, E.C., 
advertise for sale (or letting on lease) a foundry and workshoys, 
with total ground area of about 6,800ft. 
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A ground floor, area 2,700 super. ft., equipped with electric 
power, and suitable for general engineering, is to let. Applications 
to Messrs. Marshall & Co., Campbell Works, Stoke Newington, 
London, N. See advertisement. 


Electrical Exhibition—Postponement.—The electrical exhibi. 
tion which was to have been held at Islington (London) Baths, 
Hornsey-road, N.. in February-March next has been postponed 
until October or November. The borough electrical engineer at 
Islington (Mr. Albert Gay) will, however, be glad to receive appli- 
cations for space or for advertisements in the catalogue. It is pro- 
posed to include electric lighting and power machinery, heating and 
cooking apparatus, fittings, launches, fountains, illuminations, 
novelties of all kinds, &c. The space available for exhibitors will 
be about 4,000 sq. ft. А rental will be charged for space, but current 
will be supplied free. Particulars from Mr. Gay, 50, Eden-grove, 
Holloway, N. See also an advertisement. 


‚ Bimplex Conduits and Fittings —We referred last week to the 
issue of a new price list of ** Simplex " conduits and fittings, and a 
companion publication is a Conduit Wiring Handbook, issued by the 
Simplex Steel Conduit Co. In this full particulars and tables relating 
to wiring work on the “Simplex” system are fully set out. We 
may refer again to the new price list in order to call attention to 
several items which deserve special note. 

Fig. A shows the “ Simplex” earthing grip made for all sizes of con- 
duits from zin. to 2in., and consisting of two stout metal bands screwed 
together over a part of the conduit from which the enamel covering has 


“ SIMPLEX" FITTINGS. 


been scraped off. In this way a very efficient contact is obtained. Fig. B 
shows a standard junction box with heavy cover. There is a large range 
of sizes in these boxes, which are used in connection with distributing 
circuits, the main inlets for larger conduits than the side outlets. If used 
in conjunction with cradle interiors these boxes offer a very convenient 
method of connecting up circuits and for testing and subsequent alteration 
if required. They are supplied with either light or heavy covers. Fig. C 
illustrates a porcelain watertight fitting of the flexible type, specially 
designed for outside lighting of goods yards, railway stations, &c. Fig. D 
is & six-way flush mounted switch (these switches can be mounted either 
flush or sunk). The insulating cover of the light cast boxes can be readily 
removed for wiring or inspection purposes. 

Catalogues, &c.—The General Electric Co. have ready a new 
switchboard list, which bears evidence of having been thoroughly 
overhauled, and every effort has been made to include within the 
50 odd pages of which it consists all information likely to be 
required on the subjects of switchboards, traction panels, feeder 
pillars, excitation columns, motor and accumulator boards and 
switch gear. The illustrations show clearly a large variety of this 
apparatus, including some large switchboard installations put in by 
the company for a variety of special work. This particular section 
of the company's full catalogue has been rendered necessary by the 
demand for panels for traction and lighting systems necessitating a 
considerable addition to this department of the company’s business. 
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The Adnil Electric Co., of 6, Victoria-avenue, Bishopsgate-street | also a number of additional tables in the second section of the cata- 
Without, London, E.C., have ready a catalogue and price list of | logue, making the list, strongly bound in pocket form, a most useful 


automatic overload alarms. Full details of the design and use of 
this apparatus are given. This alarm does not stop the motor 
when the overload for which it is adjusted has been reached, but 
merely gives & warning by ringing a bell, so that the earliest con. 
venient opportunity may be taken to relieve the motor of its over- 
load. The interior of the alarm is shown in the accompanying 
ilustration. It is placed in series with the main supply to the 


Automatic 


Alarm 


Startin g 


Switch 


Архи, AUTOMATE: 


OVERLOAD ALARM. 


motor, and the essential part consists of a coil through which the 
drop of pressure varies from 3 to one volt. The moment the drop 
. of pressure through the coil has reached the latter figure (due to the 


overload) a small current passes through the coils B, and attracts 
the armature of the relay, closes a local circuit through the coils of 
the electric bell, and causes it to ring. The instrument can also be 
employed to indicate overload on dynamos, excess current from 
accumulators and abnormal increase of current through are lamps, &c. 

A neat price list of switches and switchboards, fuses, circuit 
breakers, &e., of standard patterns up to 11,000 volts has been 
issued by Messrs. Lionel Robinson & Co., of Ferry Works, Thames 
Ditton, Surrey, and can be obtained by the trade from the finu 


direct or from their London offices and representatives, Messrs. 
Frampton & Paine, 29, Old Queen-street, Westminster, S. W. 
illustrations herewith 


The 


1 " . А ` 
S ow an automatic circuit breaker fitted 


with a loose arm, and having laminated contacts and carbon 
break. The arın has an arrangement for makine the final | 
with carbon, and the carbon pieces are so arranged that the ar 
thes upwards and disperses itself harmlessly. The circuit is closed 
by means of the loose arm, making inipossib 
cireuit on an overload, and doing away with the neces for a 
single-pole switch in the circuit, 


Messrs. Mather & Platt, Salford [ron Works. Manchest 
issued the fifth edition of their pocket catalogue and tables. In this 
catalogue the list of machines has been brought up to dat | 
several types not previously included have been added. There аге 
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pocket companion. 

The Electrical Co., 121-125, Charing Cross-road, London, W.C., 
have ready seven illustrated sheets of polvphase motors and gene- 
rators for belt driving and for belt driving or direct coupling. 


The latest publications of the Electrical Co., 121-125, Charing 
Cross-road, London, W.C., include (1) a Nernst lamp card, (2) a 
price list of sections D and E of the company's niain catalogue 
dealing with slow-speed continuous-current dynamos and motors. 
The Nernst lamp card claims that there are 3,000,000 of these lamps 
now in use. 


A further list of Einpire roller bearings has been issued by the 
Empire Roller Bearings Co., 15, Victoria street, Westminster, S. W. 
A list of the tramways and railways which are using these bearings 
includes a large number of electrical lines. | 


J. S. Fairfax & Co., Essex-street, London, W.C., have issued a | 
list of new types of reduction gear, under the title of ‘ Direct 
Driving from High-speed Shafts at Low Speeds.” The list is illus 
trated, and some useful notes on the subject of direct driving are 
given. 

Single-pole circuit-breakers for continuous-current circuits up to 
550 volts are illustrated and described in a circular list issued by 
Ernest F. Moy (Ltd.), Camden Town, London, N. W. | 


The Brush Company have issued a neat pamphlet illustrating 
Brush canopies for tramcars. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from Jan. 11 to 17, with the ports 
of destination :— | 

ica—Alexandria, £198 (telegraph material); Beira, £12; Cape 
Town,'£227 (including £115 telegraph material) ; Durban, £936 (including 
£484 telegraph material); Mombasa, £56 (including £35 telegraph 
material) ; Port Elizabeth, £75. Argentina—Buenos Ayres, £355 ; Rosario, 
£3,153. Australasia—Adelaide, £968; Melbourne, £428; Perth, £518; 
Sydney, £130; Wellington, £387 (including £660 telegraph material). 
Belgium—Ostend, £58. British Guiana-—Demerara, £7. Canada— Halifax, 
£18 (telegraph material); Toronto, £70. Ceylon— Colombo, £11. China— 
Canton, £105; Shanghai, £139. Germany—Hamburg, £18 (telegraph 
material). Holland—Amsterdam, £738. Hong Kong, £544. India—Bom- 
bay, £211; Calcutta, £215; Madras, £41). Japan—Yokohama, £375. 
North Atlantic, £4,575 (submarine cable). Russia - St. Petersburg, £380 
(telegraph apparatus). Siam—Bangkok, £2,610. Spain-—Bilbao, £14. 
Straits Settlements—Penang, £22. Singapore, £18.  Sweden--Stockholm, 
£11, United States—New York, £25. West Indies—Trinidad, £13. 
Zanzibar, £24,960 (telegraph cable). Total £43,151, against £26,064 in 
corresponding week last year (Jan. 13 to 19). 


CITY NOTES. 
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MEMORANDA (Jan. 19).—Bank rate 3 per cent. (since April 21, 1904). 
Price of silver 27114. per oz. Consols 881 —88; for money. 88,*;—88,', 
for account; 24 per cent. annuities 871—877. Consols Pay Day, Feb. 1. 
Stocks and Shares Continuation Days, Jan. 25 and Feb. 7; Ticket Days, 
Jan, 26 and Feb. 3; Pay Days, Jan. 27 and Feb. 9; Mining Share Carry- 
over Days, Jan. 24 and Feb. 6. 


Valles LONDON RAILWAY 00.—The general meeting will be held 
on Feb. 8. 

CITY & SOUTH LONDON RAILWAY CO.—The directors have declared 
à dividend on the ordinary stock for tho past half-year at the rate of 
per cent. per annum, £1,500 being placed to renewal fund and £1, 149 
carried forward. Last year the dividend was at the rate of 2 per cent. 
per annum, the same amount being placed to renewal fund and £746 
carried forward. 


DIRECT UNITED STATES CABLE CO. (LTD.)— The report of the directors 
tor the six months to Dec. 31 last states that the half-year's revenue, after 
dedueting out-payments, amounted to £51,029. 12s. 10d., compared with 
£47,814. 16s. 4d. for the corresponding period of 1903, an increase of 
(3,214. 16s. 6d. Working and other expenses (including income tax) 
amounted to 422,108. 6s. Id., leaving £28,921. 6s. 9d. as net profit, or 
with £2,168, 1s. 1d. brought forward, £31,089. 78. 10d. For the corre. 
sponding period of 1903 working expenses and other payments amounted 
to £21,816. 3s. Interim dividends of 3s. per share for the quarter ended 
Sept. 30, and of 3s. per share for the quarter ended Dec. 31 (requiring 
£15,213) have been declared, and after setting aside £10,000 to reserve, the 
balance of £2,876. 7s. 10d. has been carried forward. Reserve has been 
debited with £8,477. Os. 114. for cost of cable repairs, and after being 
credited with interest on investments and amount now set aside amounts 
to £472,964. 12s. 1d., taking the investments at cost price. The establish- 
ment of & pension scheme for the company's staff, to take the place of 


| the existing system of endowment assurances, is recommended by the 


directors, and particulars of the scheme will be submitted to the forth. 
coming shareholders' meeting. 

DUBLIN UNITED TRAMWAYS CO. (1896) (LTD. —For the half year 
ended Dec, 31 the amount available for division is £50,818, out of which 
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ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


(a) These comparisons are with the corresponding period last 


i Minus 2days. § Plus 2 days. I Plus 8 days. 


е Fortnight. 


Wesk Ine, | AGGREGATE. 
ended i Ta No oi Ine. or 
„55 d weeks | Amount | Dea. (a) 
4 | a 5. _ 
Aberdeen Corporation ......| Jan. 14 1,060 | + . 9, 88 46,719 |+ 55811 
Airdrie eccess 000000000 00900000000 99 6 "2 288 ' 48 4457 e.e 
Ayr 000 00 200 000 өө. LL 14 169 | + 8 85 12,228 + 590 
000000000000000000000 ce: ," 6 151 + 21 1 154 + 21 
Barrow 0e0060090909090950090900000000909000* ,» 6 8 179 | өзге 48 9,518 eee 
Bath Electric Trams, Ltd. » 11 5860 + 102 2 1166 |+ 980 
Bexley District Council — ove "TP ee ecc, [III I 
» 8) 1,05 86 
Birkenhead — A 1 = | - 49 p* i = 18 
Birmingham Corpora " coe 1 0 
F » 18 6,590 + 567 | 2 11,184 + 1,064 
Blackpool don .. » 12 “88:9 + 63 4l | «ni + 6,08 
Blaka St Anno — Uf 
з = = » P 
Bolton Corporation 600060 к A P | + | 141 o t 2 177 
outh Oorporation..| >» A + 
Bradford — " 14 8,780 | + 410 | B9 184,966 + 28,816 
Brighton Corporation ... NA z 78 + 12 41 42,001 + 3,503 
Brisbane Tramways ..... E £0 2058 t Ri pee 52,858 B 882 
Bristol Trams & Carriage 7 755 п Hed | t Hs 23 | 179487 + 241% 
ec. н | 
Buenos Ayres & Belgrano { „ 18 8078 + 199 | 9 29413 |- 297 
Burnley Corporation... Jan. li 991; + 217 15 2466 |+ 8,007 
J оа аша 5 10 Falso 
Camborne- tio ee ee 98 1 == 4 | 11 1,202 - 
Cardiff Corpora n %%% „ ее eee ove eae eee P" 
Carlisle Tram Co. өөө — » 14 152 = 17 2 941 42 1 
Oentral London . „% 11 78602, + 805 2 14,87 + 268 
Chatham & Dist. L4. R. „он 12 603 | + 92 2 998 15 
City & South London Riy.. » 15| 8062|- 97 8 9.46: |- 102 
Colchester Co tion 0 n 12 168 eo 94 5,979 ec 
Cork Electric Со... » 12 49,+ 13 2 812 n 98 
Derwen 000005000 Ы eee [ITI eee оге 
Derby Corporation - EE" sei | 
Devouport & Dist, Trams...» 6 498 + 28 1 498 + 98 
Dover еее » 14 170 ... 42 9,400 | = 120 
Dublin & Lacan Railway.. . 10 106 + 18 2 183 + 18 
Dublin United » 8738 | + 61 
— „ee. 99 6 138 + 85 1 793 + 86 
000022 » 11 R95 + 64 33 99,019 + 926 
Bast all „60 00 00 ge 14 612 + 27 4l ,532 + 1.591 
Gateshead & Dist. Trams „ 6 977 + 114 1 977 |+ 144 
83 Corporation. „ 14 18,828} + 672 783 | 471,091 |+ 23, 180 
Gravesend—Northflest...| „ 6 189 | - 19 1 183 — 19 
Gt. Northern & City Bly... › 14 1,568 + 18 2 8,128 ; 
Greenock 4 Рогі Glasgow. 6 668 + 16 1 663 + 166 
** Halifax ess! n» H! 2497 | + 84 41 | 62,812 + 4,516 
Hartlepool ways ...... |o» 6 7,4 44 1 987 + 44 
H А nn ed „ 14 1901 | + 66 «4 | 56,516 + 5610 
Corporation ............ |» M| 2.666 + 108 41 562 + 10,871 
Ilford District Council | n 14 865 + 82 *41 18,765 T 933 
га саса — " Т ai = | i 175 — 259 
Isle of Thanst Co. ..... „ 14 288 6 is 90 - 27 
Keighley Corporation ...... E | din d 5 € 
rapes tr eon 6 93 | + 8. 1 93 + 8 
Lanarkshire Trams Oo....... „аа iele as » | 1399 23 
Leeds tion... ...... „ 14% 5,217 + 870 | 43 543,061 |р 13,748 
Leicester ration ...... » 14 1.707 sè | 2 9,459 a 
Liverpool tion ...... „ 710, 72 + 60! 1 10,273 + 650 
Liverpool Overhead Rly. „ 15) 1480|- 80 5 4413 |- 812 
London County Co 1 18,660 + 3,353 | #40 1801 + 400,916 
eee ess ese 8 I э» 1 owe eva 
Maidstone Corporation „ 12 97 sis 20 8,097. 5 
Manchester Corporation „ 141 11,558 | + 1027 41 | 502,991 |+ 22,091 
Mersey Railway ............... » 14| 1613 14+ 129 2 3,307 |+ 
r %%%, % C ge | ee 6 171 + 1 1 171 + 1 
Metropolitan Elec. Trams Dec. 31 837 ig 26 49,263 |+ 15,288 
MN ND. | Jan. 8 209 -- 384 1 269 |+ 84 
Nelson Corporation ......... » 14 105 + 12 42 4,942 [+ 1,826 
Newoastle-on-Tyne Corp.... о» 10 8,893 [A 68 2 7,187 |+ 219 
Newport (Mon.) ............ (os Mj BE 0/1 | 767 |+ сло 
Oldham, Ashton & Hyde... „ 6 | 499 | + 23 1 499 |+ 23 
Oldham Corporation. „ 15 1864; 3905 42 52:11 i+ 2,870 
Perth (W. A.) Elec. Trams , 18 | 1.467 P 42 2 2,758 |+ 10% 
terborough .................. * EM. 107 [з 6 1 107 6 
Poole and Distriot........... „ 6 229 + 8 1 239 |+ 8 
Portsmouth Corporation » n 1465 | | 12 $:0 ии + ie 
9*69000001820000000€ 66 U 1 1 + a 
Corporation.. „ 12 675 | + 39 2 1169 |+ 10 
Bothesay ...... . . . 0 "$6; + 18 1 88 18 
Salford 8 ei RPM „ 16 4.736 + 298 41 169,001 |+ 8,429 
Sheerness „eee [T] 4 | 61 + 12 | t if 12 
Sheffield Corporation н 15 4,850 + 201 ¢43 | 198,548 |+ 4,892 
Southampton Corp'ation.. » 12 868 | — 2 41 40,369 |- x, 0! 
Southend Corporation ..... „ 11 924, + 87 41 14.863 ＋ 1,494 
* rt Tramways » 6 256 | + 24 1 256 |+. 24 
Д rdshire Trams » 6 650 | - 8 1 65) |- 8 
Stockport Corporation » 12 412'+ 83 141 22,984 |+ 8,146 
8 » T 1985 + 1 41 irr + 1,387 
e ” | + 1 4 + 17 
Taunton Trams 6 42 | - b 1 42 |- 5 
туо and District » 11 i 0 - 1 1 en - 10 
тиш rams Co " 16 | + 2 15 + 14 
allasey District Council » 14 | 653 | + 50 641 81,110 ＋ 2116 
Wels! Сее с" 14. 436 „ 87 ‚ 
West Ham Corporation... 12 LUu0| s 46 | 44235 
Weston-super- саге dir. spo ay 4 27 | + 9 1 2 + 9 
Wolverhampton District... „ 6 360 + 59 1 во |+ 59 
We onte: „ б 2n + M | 48 n + 7,509 
e500000500c0€00»59502090*9 [3] ) 1 
Yorkehire Woollen District _,, 6 532 | + 68 1 532 A 68 


year. Ө t Minus 8 days. 
One day. а 


the preference dividend and a dividend at the rate of 6 per cent. per 
annum, tax free, on the ordinary shares will be paid. It is proposed to 
write off £3,365. 7s. 3d. balance of cost of electric welding of the Dalkey 
line, to place £4,000 to reserve and £1,000 to the accident insurance fund, 
leaving £6,817. 138. 6d. to be carried forward. 


BASTERN TELEGRAPH CO. (LTD.)—The report of the directors for 
the half-year ended Sept. 30 last states that the revenue amounted to 
£589,386. 6s. 2d., from which are deducted £178,269. 13s. 7d. for ordinary 
ae and £41,847. 178. 74. for expenditure relating to maintenance of 
cables, depreciation of spare cable, sundry differences in exchange and 
income tax payable abroad, leaving a balance of £369,268. 15s., to which 
is added £1,233. 13s. 10d. brought forward, leaving an available balance 
of £370,502. 8s. 10d. After providing for income tax payable in England, 
interest on loan from Eastern & South African Telegraph Co., debenture 
interest and for two quarterly preference dividends, absorbing in all 
£97,870. 93. 11d., there remains £272,631. 18s. 11d., out of which the 
directors have placed £12,000 to reserve for maintenance ships, £125,000 
to general reserve and allocated £109,000 to meet the two interim divi- 
dends of 14 per cent. each on the ordinary stock, the balance of 
£35,631. 18s. 11d. being carried forward. 

NERNST ELECTRIC LIGHT CO. (LTD.)—For year ended Sept. 30 last 
the profit was £4,840. 1s. 6d., subject to depreciation. The directors 
have carried through the echeme for the reduction of capital. The sus. 
pense account having been written off, the profits made are available for 
distribution, and the directors propose that a dividend be paid at the rate 
of 8j per cent., that £1,250 be allocated to patent depreciation reserve, 
£100 to further depreciation of investments, and that £349. 3s. 6d. be 
carried forward, 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—Resolutions 
have been passed by the several classes of shareholders of this company 
whereby the rights of the shareholders have been so far modified as to 
extinguish the special privileges attaching to the first issue" ordinary 
shares, and aleo converting the 6 per cent. preference into 5 per cent. 
preference shares, 

PORTSMOUTH STREET TRAMWAYS CO. —At the meeting last week the 
Gosport and Alverstoke Tramways Bill was approved. 


SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.) —During the quarter 
ended Christmas, the company sold 2,546,868 units, realising £21,760, 
compared with 2,009,280 units, realising £18,230 in the corresponding 
quarter of 1903. i 


STOCK EXCHANGE NOTICES. Тһе Stock Exchange Committee have 
been asked to appoint a special settling day in and grant a quotation to a 
further issue of 11,222 £1 fully-paid shares of the Cape Electric Tramways 
(Ltd.), and also to allow a further issue of £29,000 sterling 500-year 4 per 
cent. redeemable debenture stock of the Commercial Cable Co. to be quoted. 


— á — 


COLONIAL AND FOREIGN INVESTMENTS. - 


e " 
7185 E prio | eg | рт. 
ЕН NAME еа, | BEG | 
z | 
aj Б | | | | 45 
fe Se È =s PES Бу a 
ELECTRIC RAILWAYS ‘High Lew- 
| TRAMWAYS. er d. est. est, 
6; 8/0 tane Ord T 83-83 |8 919 | Ap, Оо, gp! 8 
t| 6 | Do. 57 . Prof. Cis , 6h —ò4 | 4 7 0 э. 577 s 
a| oy | Do, Pemansnt 6X Deb Sod мо —H8 4 811| Z цо 101) 
st. 5% Auckland Elec. Trams 6% Deb. | | 
. CC | 101 —105 | 4 15 8 e» e's oe 
10 0x Baroelora Tramwa Ord. *5%вевве | 12 —12} l 2 8 0 e 127 12,4 
10 6 Do. 6 Cum. T ТҮГІ % f —10 | 6 .0 0 e. | iu ee 
в. ро. * Deb. Btock £6 — 100 4 10. 0 = | oe ' - 
100 b Do. b per Cent. De [P e 99 —102 | 4 19 8 ae “eae ' es 
6, .. | Brisbane Electric Trams. oed i4 | 
b, 8/6 Do. 6 Cent. Cum. Pref. ..... | 617 8 - | . 
8t. У | Do, pe Senk. Db. Prev. Cta., 94 —98 411 10 is 94 
St. 6 British lumbis Elec. Rlwy. | A | 
Def. Ord. CC | 100 —108 6 16 6 ano е ео ~ 
Bt. 5X | Do. Prof. Ord, Stock . .. ..., 100 —K3 1417 2| — j Ijo a 
1с 5/0 f Do. 5% Cum. Регр. Pref, ..... . 10—10 4 10 11 CE CENE I^ 
4! GY; Do. 4j per Cent. Ist Мон. bbe :027—104% 4 6 9) — E ME: 
106; t$% 't Do. Vaneouver Power Debs... 97 —100 410 0| .. | |... 
t, 1/6 | Buenos Ayres and Ord.| 44-43 5 210 - 432 0445 
6 8/0 De. d сена Cm. | t-64 | 1 - 6 6,2 
t 8, Do. “ Aat €99«09090909206090000900092 by 6 8 as 517 t 4 
St. 5 ро. 6 per Cent. Debs. ........... 105 107 413 Б) o „ 
St. 6 Do. 5T find Deb. Prov. | 
| Certa. b. e€000500-9*0009«090092-00909092-, 101 —104 1 10 3 еә 1083 ° 
St. 5% | Buenos Ayres Elec. Trams (1901) | | 
30 Ltd. -e«  005900»90900000c00000€00000000ó90 ^m: E : - si 
wa see neater 8 886 -— = t 31 * 
ш. % | Do X ist Deb. Stock (гей... | 100 —1 4 3 4 С | sr 
| %s Оа ectrio Tram Shares. .. 185—2: | 814 0 e Hrs lye 
8t. 5% | Colombo Trams & Ltg. 5% let Mt. | i 
Deb.(red) е "T "9990900090890 соевое 102 —104 4 1 q 1 ee L084 
St. 5% | Madras Elec. Trams 67 Deb. Stk. 101 —103 4 17 3 Ja, Jul 2 
100 62 | Montreal St. Ry. St'g 5» Mort | т 
Debe. (1908) .................. 100 —108 | 4 17 8 i» 
100 ах Do. Sterling 43% Debs. (1999).. 108 —108 4 5 9 | J | 
Bt. 6 Perth (W. A.) Elec. Trams. lst Mt. | 
Deb. Stk. 66926 „ а.о. . 101 —104 | 4 16 2 oe e 
| ELEC (RICITY SUPPLY. | | | 
b. 8/0 | Calcutta Electric Supply Oord. #8: 31 4 m gy 
St. 5% | Elec. Ltg. & Trac. Co. cf Aust. | | | 
10 Hi be сша бо: В *«ззеозә оч ©6 iy 6 911 ae 
ы уара еб . hares ev 9j— ! е ae td d 
l E orle ас Power & Ltg. | T 104 
m. . 090000000900000008000 вес! m } ee as | 
1 ee Rand Electric e „ %%% „%%% „ овое ое • | Po | ee ae i i 
100 44% “ Royal Elec., Montreal 4}% let 7 
| Mort. Deb eateecvuse ГУ weer eee 100 —102 | 4 8 9 Ар, Ос 


* In calculating the yield, allowance has been made for accrued interest but no 
for redemption, t Ex Dividend. 
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a 2 
| | Poe | Ё, Nam 
: 95 МАМЕ. Wea. 1 DIVIDEND WEEK TO E E NAME. Wod., j DIVIDESD үү 
2 E | | Jan. 18. E JAN. 18. Jan, 18. 4 Jas l 
e i | | 
Low. ot 
ELEOTRIS RAILWAYS,TRAMWAYS, Ko Aud gp ELECTRICITY SUPPLY. "ү си 
1| 6% | Bath Elec. Trams Pref. Отӣ............-.. R-E i ig si es 1016/0 | Bournemouth & Poole Elec. Sup. Ord.| 12 —124 | 6 8 0 oe 1. 
dem Do. 6% Cum. Pref. ...... 3 1—1 500 — 1 10 4/6 | Do. 4j per Cent. Cum. Pref ............ —10 |410 0 sá 9|. 
10 3 Bristol {= and Carriage Ота.... 19 —20 4 0 0 Feb, Aug ee oo 10 6/0 3 Cum. Secon d Pref. 999609090 ves ll —12 b 0 0 => sn 
10| 4 Do. саш Brel. (tally paid) esesss| 10 —104 | 816 2 ne oo | oe |18. 4%) Do Cent. Deb. Stock (red.) . . 108 —105 4 5 9 m 
Bt.| 4 Do ет Cent. Debs. ............ РОР 106 —108 | 8 14 0 | Feb, Aug е 5 d Bromley ass Lt. & Power Shares 61—53 |85 9 7 es 
10| 6/0 British lectr:o Traction Ord........ 89—103 5 14 4 m 103 | 9:166. Ары latDebs| 101 —104 | 4 7 0 - 
10| 6/O | Do. 6per Cent. . Pref. .......... .| 11—14 |6 6 8 | Feb, Aug | !1j5 lly, B, 4 Brompton & Kensington Elec. Sup.Ord. 10—11 | 41011 
Bt.| 50 | Do. H per Cent. P Debs .. 118 —120 | 4 3 4 Ра 114 110 5 8/6 | Do. 7 per Cent. Pref. . . . . . . . | 104—1 8 5 1 | Mar, Sept 
St. 44% | Do. per Cent. 2nd Deb. Stock.... —99 4 10 11 vs 98} | 97 St. 4% | Central Elec. Sup.Co.4 Guar.Db.Btock 105 —108|8 14 1 eo A 
Bt.| 4z Central ndon Ordinary Stock . . .. 91 —38 | 4 6 0 June, 9897 5| 4/0 | Charing Cross & Strand Hectrio Вар... 84 411 6 Feb, Aug 8j ! 
St. 4 Do. 4 рег Cent. Pref. Stock ............ 101 —108 | 8 17 9 Са 162) |10) 5 2/8 | Do. per Cent. Pre. . | ER —E 816 8 | Feb, Aug 
Bt. 4 Do. Deferred Btock оовосооеое %% Oö. 85 —87 4 12 0 o е 86. 4% Do. 4% Neb. Stock (re ira 6 101 —1u8 8 17 8 ee LU 
100| 4% |t Do. 4 per Cent. Debs.. ........... m 107 —1(9 | 818 5 us 10: $ |104 6| 98 | Do. Сз Undertaking X Om. Pref.) 41-6 410 0 = 5 
2/6 | City of Birmingham Trams. 5 Cm. Pri. 44—54 |417 6 aie es 5 2/5 | Do. b: — . f(i-b 410 0 А 5. 
100 4¥ Do. 4 per Cent. 1st Mort. Debs, ...... 100 —103 | 3 16 5 2 e Уз 5 2/8 | Chelsea Electric Supply rd.. . . 608—7 4 2 2 March ..| & . 
Bt. {2 City and South London Rly. Con. Ord. 454—464 | 4 16 10 | Feb, Aug | 44 | 46 [St. 437 |* Do. A} pe per Cent. Deb. Stock (red. 105 —110 4 110 In, Dee. 
Bt.) `5 Do, б per Cent. Perp. Pref. пөй) 129 —120 4 0 3 Feb, Aug 10| 5 cur of London Electric Lighting 11 =—1)4 | 4 7 9 Feb, Aug II li 
Bt.| 5% Do. (1896) ..................... eee eee 118 —121 | 4 2 8 m 120 10 6/0 | Do. 6 per Cent. Cum. Prell... . ..... 1tj—1€ | 4 5 9 Jan, July| -> 
Bt.) 6% | Do. (шо)... . ——ꝗ. 117 120 | 4 8 4 ^ .. st. 59 |* Do. 6 per Cent. Deb. Stock (red.) .. | 191 —125 | 4 0 0 | Jn, Dec. . 
Bt. 4 Do. Cent. Perpetual Debs ......| 106 —107 | 14 9 | May, No St. 47 | Do. 447 2nd Deb. Stock (сей) т” 101 —1(3 | 4 7 3 „ aie 
10) 6 Debit, nited Trams. (1896) Ltd.,Ord.| 184—143 | 4 2 9 m ёа 10| 4/0 | County London Elec. Supply Or 9-8) |4 4 2 $1. 
10| 60 Do. т Cant. Pref. ..................... 154 —1t 812 9 d v : 10| 6/0 Do. 6 per Cent. Cum. Pref.............| 19 — 1234 16 0 Mar, Bept i 
10) 3,04 | Gt. Nor ern & City ot bate Ord. (4x) @3—-€3 | 4 8 10 = €} | 6§ (St. 447 Do. 44У Deb. Stock (ail paid) fred.) 107 —110 4 1 10 > i 
10| 4/0 | Gt. Northern, Piccadilly & ro pe he St. 447 | Do. Second Deb. Stuck Prov. Certs..| 10! —103 4 7 Б © eje 
Ord., Speyer Bros. Scrip Certs. ... 84 -93 F a х 5,20 Toe ове Electricity Supply Co. Ord. 6—6 411 9 M id 
10 10 t Imperial Tramways т e00«e0902000925290* 19 — 4 0 0 Mar, Sept . ee 8t. 4496 Do. lat Deb. Stock red. Je %%%. 102 — 105 á 7 0 as Ы + 
10 6 t Do. 6 per Cent. 995» 4990 Gees 15 —15{ 8 18 4 Mar, е Б 8. 6 Hove ы, Lighting rd... „e 71—8 5 6 3 ee se s 
Bt.| 44% t Do. 4} per Cent. Debs. 5 110 — 112 4 0 0|Jan,July | - $ St. 44% IL. of W. Elec. Lt. оне. Bt (red) 100 —102 4 8 9 "m E 
2/6 | Isle of net Elec. Trams & Lt. 5X Pt. —4 e 6 0 cs 5 5/u | Kensington & Knightsbridge Ord .. 123—18 4 12 4 js 2. 
Bt. 4 Do. 4 рег Cent. Deb.Btock ............ 10 —98 14 6 0 zs T IR 5| 6 oo 6 per Cent. Y FAN AN 9 64—7 4 6 9 Jan, Juy| =e - 
10 H Liverpool Overhead Railway on 00 . 8141-812 | 8 18 0 | Feb, Aung [st | 4 .& Kngt 2 | 
10 ro: 5 per Cent. Ртеї........................| 10 —104 | 4 15 8 | Feb, Aug Vx sä London Ei а Коре 4% Dak. Atc ed 102 —104 8 17 8 - i: à 
St. 4 т Cent. Deb. ........ 99 —101 | 819 3 Jan, July 8| .. n Electric Supp 7 Ord: —— 939—1 se s д * 
10 b / London Ua ited Trams. 5% Cum. Pret.. и 4 —103 4 18 0 Pan iG: 10} | 6 8/0 po: с жы Cent. Pref. . 6% %%% %%% 5 ¥ — 516 5 3 8 ee kx ? 
Bt.| 47 Do. 4% lst Mort. Deb. Btock........ 108 —105 8 18 2 Hp iori .. St. 4% tper Cent. 1st Mort. Deb. 9$ —95 418 Mr,Jp,8,D! fi У 
Bt.| .. | Mersey Con. Ord. Stock......... е 6 —9 2s m 10| 9/0 Metrope tanElectricSup.Ord. ........ 18 —184 5 0 0 | Apri), Oct 2 Г 
St.“ Do. 8 per Cent. Perp. Pref. ........ 10 —18 EN 2 2/3 | Do. 4j per Cent. Cum. Pref....... Ej —& 4 0 0 Jan. July E 5 
.. | Metropolitan Electrio Trams Def — үх ЕР _ .. Ist. 447 | Do. , per Cent. Deb. Stock Ist Mort. 110 —115 | 8 18 3 | Jn, Dec я 
0/6 Do. 57 Cum. Ptet. 6% %%% %%% %%% Zi] as 17 0 ee .. ' St. 2 Do. er Cent. Mrt. Db. Stock (red. ) 96 — 98 8 11 8 ее г 
St. 3% Do. 44% Deb. Stoß 108 —1 6 Б 9 Е 10 4 133 100 s4% | MidlanoElec.Corp.for P.D.JatMort.Db.) 92 —95 | 415 0 sie б; o. 
.. | New Gen. Tract. 6 r Cent.Cum. Pref. à—1i T May ....| >: 10| 54: | Newcastle & Dist. Elec. Ltg.Ord.£9 dor 183—1°3 | 6 7 1 | Feb, Aug 
101100 | Potteries Electric on Ord, ...... 8 —9 ll 2 - 813 5| #5 | Newcastle Elec. Supply Ord. га 8—1 |418 5 | Feb, Avg; 4 
50 Do: Б per Cent, Cum. Pref. ........ 82—94 5 3 | Feb, Aug .. 5, bz | ро. d per Cent. Nor. Cum. Pref. 6} — t 4 0 0 Feb, arg “ 
Bt.“ 43% 4$ per Cent. Deb. Stock 99 —102 8 8 A. 1| 57 | Northern Counties Elac. Sup. 17;- рі, 1578—10 ‘9 3 6 8 | Mar; Sep i 
ua south Lancs. Elec. Trac. & Power Ord. 22 s "m m 10| 60 | Notting Hill Electric Ord........ КОРГОП 1004—15 |4 0 0 Mach. 
p» Do. 47 Pref. (21 paid) ОТГ m aid) ET SN April "Oct ER es 100 47 Do. 4 per Cent. lst Mt. p 102 —104 8 17 0 рй ce Wi 
Et. Do. 4% Deb. Stock (1007 paid s as Jan, July T 6| 26 | Oxford Electric Or . . ( k 5 2 2 Marg 
.. | &% | Underground Elec. Куз. Co. ot honda 974-28) 1 6 9:2 | 0*1 St.] 4% |t Do. 4% Deb. Stock .. eee! 88 —1 400 — e oH 
Bt. 5x Waterloo and City Ord. оао соо 0099200002902 ве 90 — 82 6 8 June, Dec ee 6 6.0 Bt. James’ & Pall Mall Elec. Ord. e"cec 9 13 14} b 0 0 Feb, Aug i К 
6| 3/6 | Do. 37 pe Cent. Pref. —— I" t4—9 817 9 Feb, Aug! > 
ТЕЕФВАРНЗ, |в 3x | Ро. в per Cent. Deb. Stock (red.) .. 98 —100 3 10 0 „ 
6| 4/0 | Smithfield Markets Electric Sup. Ord... 93-83 6 8 1 x $s 
100| 4% |*African Direct Tel. 4% Mrt. Deb. (red.) | 99 —102 4 0 0 |Jan,July | -- St. 4% Do. 4 рег Cent. Deb. Stock . ..| 88—87 | 412 6 ds | ah cud 
oe | Amazon Telegraph ........................... 4—24 КА en. . 5| 8/0 | South London Electric Supply Ord...... 44-48 |8 8 8 = 1. i 
Bt. 19/6 Anglo-Amerioan. . . . . . . . . . . 57 —Б% 10 8 FM; Ag N 574 1| .. | South Metrop'n Elec. Lt. & Pover Ord. i—1i M m | 19 
М 86: 25/0 Do. Preferred.......... 00000000 000000006 000000 108 —104 1 0 711.4 101 1084 1 0/87 Do. 77 Cum. Pret. [IPIIIIITTITITTTITITETTY 2#—1 1 4 16 9 = dd 
85. 2/0 Do. Deferred соо ово 000050006 ‚ТЫ 191—158) 0 14 6 F,My A . N 184 194 8t. 417; . Do. Je Db. Stia Prv.Cts.(rd.écon,) 107 —110 á 2 3 oe ы 
100] $2 | Commercial Cable Capital Stock ......| 170 —190 | 4 4 2 Jn,Ap,Jy,0 51 2/0 Urban leotrio Sup rone DUM 5 - ki |417 6 E 4i d 
Bt.| 4 Do. 4 per Cent. Deb. Stock . . ..... 95 —907 | 4 2 6 [Jn Ap,Jy,U 9} 911 5| #6 Do. 5% Cum. Pref. . . . . . eee. Ei- бу | 416 6 T 4 
10 5 Cuba Su arine Ord. 000200000006 509006 0.000. 5 —9} 5 8 0 Feb, Aug es St. ee Do. lat Mort. Deb. аеоозәзевзве о е 106 —107 те se lU | 
10/10 | Do. Preference 10 per Cent. . . .... 14—174 | 514 8 Feb, Aug .. [| 5| 6/6 Westminster Electrio Supply Ord. „..... 18 —18) | 5 0 © Mar, Sept “3 4 
Direct Spanish Ord... . . . . . . . . 33 5 11 9 April, Oi 5| 9/6 | Do. Брег Cent. Cum. Frei... .... 0-6} |814 0 . 
Do. 10 per Cent. Cum. Pref. . .... . . 74— 6 1 8 April Oct| .. zm | 
20 2%. о Cited States Cable g. 10h Jof $10 4 о 103 | 10i ELECTRIC MANUFACTURING 
а 6 5500600900900 092 = 10 4 О " 
100 Diei Went India Cable 4 Db.(rd.) 99 —101 4 9 1 Ta ay 100 v E KO, 40 
Bt. Eastern Ordinary ................... seen | 184 —187 | © 2 2 Ja,Ap,JyO ‘at 1244 ed.] Alliance Elec. Co. 5% Cum. Pref. .... i-i |514 2 P | 
8t. 17/6 i Do. 54 per Cent. Pret. Stock ............ 57 —82 |8 18 8 Ja W J 0 8 85 (d. | Aron Elec. Meter 67 Cum. Pref. . 43-1" 
Bt. Do. 3 per Cenk Mort. Dep: Stk. (rd.) 105 —107 | 814 9 May, N ov 100 lot 4,0 | British Insulated & elaby Cables Ord. b -5 619 2 July, Feb 
10 1 канып on 2 123—14 | 5 0 0 |Ja,Áp,Jy,O, 181 | 18 8/0 | Do. 6 per Cent. Pref... „| 23—64 | 6 4 4 Jan, July 
St. 4Y | Do. 4 per Cent. Deb. Stock ........ 106 —108 8 14 3 | Feb, Aug St. 44% | Do. 43% 1st Mort. Deb. (red.) „| 101 —114|4 0 6 — 
100 4% |° Eastern & S. African 4 Mrt. Deb,1909| 101 —108 3 18 6 Feb, Aug St. 447 | Britieb home п-Нопеёт44 121 Mt. Db. 101 —108 | 4 8 9 om Sau 
25| 4 Do. 4% Mauritius Sub. Debs. ea. )1002—102*| 8 18 5 May, Noy 166] [1004 j| 8,0 Биш Westinghouse 6% Fref...... 24—14 = i 
10| 5 Great Northern 0 840 „же 1— 5 1 2 Jan, Јоу | .. -- II St.] 4X Do. ү Cent. Mort. Deb. Stock .. t6 —88 | 411 0 E sS 
100 H^ | Balter & Borm stMt. 55 (red.) 99 —101 [4 9 1 June, Deo s .. | Brush Electrical Engineering . —]) M " 
9519/6 | Indo-European .................. 45 —47 |5 6 6 | May, Nov| 464 | 444 20% | Do. 6 per Cent. Pref. Non-Cum. .... 154—1,5 7 12 2 | Маг, 8ept. | 
100| 4 Va, Ain Foi n Tel. di — .Dbs. d £6 —£9 4 10 11 June, Des ~ [[Bt.| 432] Do. 44 per Cent. Perp. 1st Deb. Stock] vs —96 | 414 6 Маг, Sept "^ | 
10 West African hares 00050005 74—74 6 9 9 re oe ee Bt. 4 d Do. Per etual 9nd Deb. Stock 066 % 74 —77 5 17 0 | Jan, J NE { 
a .. | West Coast of — ee ays ря Ба "i b, Callender's Cable Con. Ord. ........ „| 9j— 0 |6 5 0 Jan, uL 
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AS a Supplement to this issue of The Electriciun, we present 
our readers with our annual sheet table relating to the electric 
power companies of the United Kingdom. One of the features 
of this summary, which strikes the casual observer with some 
surprise, is the large number of temporary stations and pro- 
visional arrangements which have been arrived at, and the slow 
rate of progress which is being made in many cases between 
commencement and completion of the permanent generating 
plant. The reason is not far to seek, however. А study 
of the financial history of the older electricity supply under- 
takings, whether run by companies or municipalities, will 
reveal the fact that but a small proportion of them during 
the first year or two of their existence could earn a propor- 
tionate return on the large capital invested in them. Many 


_of the power companies are therefore proceeding with two 


principles very much in view. They are endeavouring, on the 
one hand, to supply consumers as early as possible without 
waiting for the completion of the permanent generating 
stations, so as to earn a revenue as soon as possible, while, on 


the other hand, they are not over-anxious to spend too much | the are. 


FRIDAY, JANUARY 27, 1905. 
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Abroad 9d., or 18 cents, or 900., or 


the permanent equipment of the generating works. If we may 
be pardoned for uttering a word of warning, we would point 
out that there is a danger of following out this second principle 
too closely, and of missing the largest and most profitable 
consumers by not being ready to supply them. It is the 
buyer's privilege to take months to make up his mind with 
regard to a purchase, but, having done so, to make immediate 
delivery a condition of the bargain. One, at least, of the 
pioneer power companies has missed its opportunity by too 


| great delay during the constructional stage. 


— — 


MESSRS. SIEMENS & HALSKE's new incandescent lamp may 
prove to be a departure of very great importance. People 
have always been dissatisfied with carbon, as it is brittle and 
difficult to handle. After years of work, lamp makers have 
succeeded in making carbon filaments uniform and reason- 
ably hard. In early days Еріѕом hovered to and fro between 
platinum and carbon, but Swan turned the scale in favour of 
carbon. There have been various attempts to use carbides, 
borides, silicides, and coatings of boron and silicon have been 
proposed and worked at; but so far it is doubtful if any success 
has been attained in those directions. The Nernst was quite 
a new departure, as it consists of an electrolytic conductor 
which gives a high efficiency, does not work in vacuo, and 
needs preliminary heating. | 


SEVERAL inventors have been working at infusible metals, 
but the subject is very difficult. The advantages of a metal, 
if it is more refractory than carbon, are that it is more easy to 
work and to make uniform ; and its temperature coefficient is 
likely to be high enough to help the lamp on excessive pres- 
sures. On the other hand, some forms of carbon have positive 
temperature coefficients—or are said to have them—at lamp 


temperatures, The drawback to metal wire is its low specific 
resistance, This means that a wire must be so long and thin 


as to involve great pradéical difficulties in making lamps for 
200 volts or so. This is seen strongly emphasised in the 
new lamps described. When it is remembered that the 
pressure of our distribution system is limited almost entirely 
hy the difficulties of the lamp maker, it will be realised how 
important the question of specific resistance really is. We 
rather wonder that Messrs. Siemens and Halske do not turn 
their attention more towards large lamps to compete with 
The specific resistance difficulty is less, and the are 


capital in advance of the load. The result is the erection of | is behind the incandescent and Nernst in capability of working 


temporary stations and the use of small units of plant pending 


on high pressure. 
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THE patience and industry of the inventors of the Siemens 
lamp is beyond praise. Making lamp filaments of rare refrac- 
The first 
difficulty is to obtain the metals in anything approaching a 
pure state, and next is to make a refractory metal, generally 
obtainable impure and as a powder only, into fine homogeneous 
At present the lamp does not seem ready to compete 
with others, but a metal that will work at 1:5 watts per candle 


tory metals is an exceedingly difficult problem. 


wire. 


may have a great future before it. 


oman 


Mr. J. S. HIGHFIELD’s short article, which appears on 
p. 573 of this issue, will be read with some concern both by 


dynamo designers and the engineers who are responsible for 
the maintenance of extra high-tension generating plant. It 


appears that, under certain conditions, materially assisted by 
London fog, there may be a formation of nitric acid on the 
armature conductors of machines which are charged at high 
potentials, and that the quantity thus produced has in some 
instances sufficed to destroy the insulation of these conductors. 
The remedy is to be sought in the exclusion of moisture from 
the conductors and the avoidance of rough surfaces, and there- 
fore does not present any new problem in dynamo design. 


Mr. HIGHFIELD suggests that all free space in the slots should 


be filled up with compound in the style of the solid system 


of mains, but we fear that this would be rather “messy,” 


especially on overloads and after long runs. The remedy 


should rather be sought in an impervious insulating material 


for the windings themselves. 
— 

A SITUATION, which at first sight appears rather serious, 
has arisen at Brighton. It wil be remembered that the Cor- 
poration of that town are building a large generating station 
at Southwick, at an expenditure of something like £277,000, 
and that Mr. ARTHUR WRIGHT is responsible for the design 
of this station. For some reason, which is by no means clear, 
certain insinuations and aspersions have been cast upon their 
consulting engineer by the Council, and he, very naturally, 
resents this. There is an arrangement existing by which Mr. 
WRIGHT can terminate his agreement with the Council, and he 
has given notice to do this on April 19th next. Thus, the 
Council will find themselves in the unenviable position of 
being without the services of the engineer who has designed 
the huge works at Southwick, when those works are no more 
than half completed. Fortunately, however, Mr. WRIGHT is 
willing to come to some fresh arrangement provided the 
insinuations and aspersions cease forthwith, and it is to be 
hoped that the Council will have sufficient foresight to give 
an undertaking to this effect. Municipal authorities who 
employ professional men of high repute must understand that 
such men will not tolerate treatment other than that to which 
their position entitles them, and Mr. WRIGHT cannot be 
blamed for the course he has taken. 


À SOMEWHAT drastic method of curing the depredatory 
habits of a dog was employed recently by a Sheftield butcher, 
and his ingenuity resulted in his appearance as defendant in 
the County Court. According to the evidence, the plaintiff 
was working near the butcher's shop, and his dog, somewhat 
anticipating the dinner-hour, fetched a rabbit and two pieces 


of meat without attending to the usual formality of paying 
for them. The butcher was apparently well acquainted with 
the dog's rapacious appetite, and, foreseeing that the animal 
would return, disconnected a wire from his electric fan 
and fastened it to a piece of meat.  Presently the dog 
returned, took the bait, and expired. The cure had been 
more effective than the butcher desired, for he disclaimed any 
murderous intentions, intimating that he had only wished 
to punish the animal by giving it a shock. However, the 
judge held that the defendant was liable for the cense- 
quences, and gave judgment for the plaintiff for £3 and costs. 
We do not desire to discuss the legal aspects of the case, but 
must express our satisfaction that the butcher, as a represen- 
tative of the consumer class, has been, taught the inadvisability 
of utilising his electric supply for purposes for which it is not 
intended. 


— 22 . M 


“ Electrification " of the District Railway.—It is announced 
that a trial trip was made with an electrically-propelled train 
from Mill Hill Park to Whitechapel on Friday last. Every- 
thing was satisfactory with the exception that the coping of 
certain of the platforms projects too far over the rails. 


Engineering Standards Committee.—Mr. James C. Inglis, 
general manager of the Great Western Railway, has been 
nominated by the Council of the Institution of Civil Engineers 
as one of their representatives on the Engineering Standards 
committee, in the place of the late Mr. John Allen McDonald, 
engineer-in-chief of the Midland Railway. 


Cable Interruptions. Date of Interruption. 


Oayenne—Pinheiro8 ............ rrr nn Aug. 18, 1902 
Relssi-Insa (Yemen)—Camaran .............. Oct. 22, 1902 
Tarifa Tangiee rer. Jan. 18, 1904 
Cayenne —Paramarilbbbooo ooo July 13, 1904 
Sit Valdez (Alaska«³² )) nn Nov. 11, 1904 
Cap Haytien— Puerto Plata... Dec. 27, 1904 


Royal Meteorological Society. — The Council of the Royal 
Meteorological Society have arranged to hold an exhibition of 
meteorological instruments from March 14th to 17th next, at 
the Institution of Civil Engineers (by permission of the Presi- 
dent and Council). The exhibition will be chiefly devoted to 
recording instruments; but it will also include new meteoro- 
logical apparatus invented or first constructed since the Society’s 
last exhibition, as well as photographs, drawings and other 
objects possessing meteorological interest. 


Northampton Institute. Mr. Н. M. Hobart has consented 
to give lectures on “Electrical Engineering Desiga” for two 
evenings a week, until the end of the term, in place of Mr. E. 
Kilburn Scott, who has been appointed lecturer in electrical 
engineering in the University of Sydney. Mr. M. Holroyd 
Smith has been appointed chief assistant in the mechanical 
engineering department in succession to Mr. W. E. Curnock, 
who has been appointed head of the mechanical engineering 
department of the Technical College, Huddersfield. 


Electric Lifts.—In describing the electric lifts made by 
Messrs. A. Smith & Stevens in our issue of J anuary 13th, 
p. 515, it was stated that the lift attendant started the lift by 
inserting a definite resistance in series with the motor, the 
further cutting out of resistances being done automatically by 
the movement of the lift. We are now informed by the makers, 
however, that this starting resistance is automatically inserted 
at the last moment before stopping, so that the attendant hes 
simply to actuate the motor reversing switch and the main 
switch by the pull of the rope in order to set the lift going. 

Royal Society.— Among the Papers down for reading yester- 
day were the following :—‘ On the Comparison of the Platinum 
Scale of Temperature with the Normal Scale at Temperatures 
between 444°C, and – 190°C., with Notes on Constant Tem- 
peratures below the Melting Point of Ice,” by Prof. M. W. 
Travers, F.R.S., and A. S. C. Gwyer; “On the Drift pro- 


duced in Ions by Electromagnetic Disturbances, and a Theory 
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Robert Birkett, the electrical and tramway engineer, received 
rather severe injuries, occurred at the Burnley Borough Council 
electricity works on Friday last. The sub-committee had met 
at the works to see a Reavell air compressor, which was 
borrowed from the tramways department, tried on an armature. 
The starting switch and terminals had been mounted on the 
machine locally, and from there wires were run to the traction 
switchboard, the positive connection being made through a 
feeder switch. After about 20 minutes’ run for observing the 
temperature 1ise of the compressor it was decided to operate on 


"^ Accident at Burnley. A regrétvaorewectuermt new wee) алате вкла Ae л T Oe ee СВРСИ 
of the air took place, but when the bulb was immersed in 


| 


— * 


liquid air, the barometric column rose at a great rate, thus 
proving the enormously enhanced absorptive power of the 
charcoal at alow temperature. Additional proof was advanced 
by means of a tube connected to a spark coil. А small 
quantity of charcoal was situated at one end of the tube, 
but the latter did not show a high degree of exhaus- 
tion until the charcoal was cooled by liquid air. Another 
interesting experiment was that in which a tube was е“ ed 
to a coil in parallel with a spark gap. There was 
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A SOMEWHAT drastic method of curing the depredatory 
habits of a dog was employed recently by a Shettield butcher, 
and his ingenuity resulted in his appearance as defendant in 


the County Court. 


According to the evidence, the plaintiff 


was working near the butcher's shop, and his dog, somewhat 
anticipating the dinner-hour, fetched a rabbit and two pieces 
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simply to actuate the motor reversing switch and the main 
switch by the pull of the rope in order to set the lift gomg. 
Royal Society. Among the Papers down for reading yester- 
day were the following :—* On the Comparison of the Platinum 
Scale of Temperature with the Normal Scale at Temperatures 
between 444°C. and - 190°C., with Notes on Constant Tem- 
peratures below the Melting Point of Ice,” by Prof. M. W. 
Travers, F.R.S., and A. S. C. Gwyer; “On the Drift pro- 
duced in Ions by Electromagnetic Disturbances, and a Theory 
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of Radio- activity, by G. W. Walker, communicated by Prof. 
A. Gray, F. R. S.; The Theory of Symmetrical Optical 
Objectives, Part II., by S. D. Chalmers, sommunicated by 
Prof. J. Larmor, F. R. S. 

Tramways and Light Railways Association. — Under the 
Articles of Association the following are about to retire from 
the Council of the Tramways and Light Railways Association. 
Messrs. Atherley-Jones, C. E. Baker, E. R. Calthrop, Philip 
Dawson, C. H. Gadsby and C. E. Waite. It is announced in 
the official circular of the association for January that the 
following have been nominated to fill the vacancies :—The 
Hon. Arthur Stanley, who has been selected as President, 
H. England, J. B. Hamilton, J. H. Rider, S. Sellon, and Lord 
Vaux of Harrowden. The members continuing to serve are 
Messrs. C. R. Bellamy [(Vice-President), Alfred Baker, W. 
Worby Beaumont, A. N. Connett, Jas. W. Courtenay, James 
Devonshire, A. L. C. Fell, J. Barber Glenn, Thomas W. How, 
E F. Vesey Knox, Roland le Strange, W. M. Murphy, A. M. 
Willcox and Sir C. Rivers Wilson. 

A Diesel Electric Boat.—According to the Zeitschrift für 
Elektrotechnik, a boat has recently been put into service on the 
Lake of Geneva which is driven ordinarily by a 45 н.р. Diesel 
engine (running at 260 revs. per min), but electric power is 
made use of at starting and for reversing. The Diesel engine 
is directly coupled to a dynamo and a small exciter on the one 
side, while there is a magnetic coupling on the other side 
through which it can be connected directly to the propeller 
shaft. An electric motor is also provided, the motor armature 
being keyed on to the propeller shaft. At starting the Diesel 
engine is disconnected from the propeller shaft, and drives only 
the generator and the exciter. The motor is now switched on 
and its torque and speed are adjusted by regulating the excita- 
tion. When full speed has been attained in this way, the 
motor is switched off, and the Diesel engine is directly coupled 
to the propeller shaft. 


Scientific Study of Engineering.— At the Battersea Poly. 
technic on Saturday evening, Sir William White, who has 
accepted the Presidency of the Battersea Polytechnic Engi- 
neering Society for the coming year, delivered his Presidential 
Address on “ The Scientific Study of Engineering." The main 
part of the lecture consisted of sound advice to engineering 
students at evening classes, but several interesting opinions 
were expressed which are capable of much wider application. 
One of the most serious drawbacks to methodical study was the 
excessive popularisation of science in text books, many writers 
having an imperfect knowledge of the subject of which they 
treated. The result was that the student received but a 
smattering of knowledge, and learned nothing of the principles. 
In the past the results of evening classes were unsatisfactory, 
but more organised classes were now being introduced, and 
better results could be looked for. He welcomed the greater 
attention which was nowadays paid to practical mathematics 
and applied mechanics, because a thorough knowledge of these 
subjects was undoubtedly the basis of any engineer's training. 
Too early specialisation was to be deprecated, and a good 
secondary education should not be overlooked. The curriculum 
for this should be the same, no matter the branch of engineer- 
ing which it was desired that the student should ultimately 
adopt. The foremost subjects in this period of education were 
practical mathematics, applied mechanics and chemistry. Syste- 
matic courses of evening instruction in the various branches of 
engineering extending over three or four years were very 
desirable, and he was pleased to say that this had been adopted 
on a small scale with very satisfactory results. An extension 
of this system could not fail to be beneficial. 

Accident at Burnley.— A regrettable accident, in which Mr. 
Robert Birkett, the electrical and tramway engineer, received 
rather severe injuries, occurred at the Burnley Borough Council 
electricity works on Friday last. The sub-committee had met 
at the works to see a Reavell air compressor, which was 
borrowed from the tramways department, tried on an armature. 
The starting switch and terminals had been mounted on the 
machine locally, and from there wires were run to the traction 
switchboard, the positive connection being made through a 
feeder switch. After about 20 minutes’ run for observing the 
temperature 1ise of the compressor it was decided to operate on 


adynamo. To do this it waa necessary to wheel the machine 
from the wood floor across a trench covered with cast-iron 
floor plates. The engine driver who was pulling the machine, 
on stepping on to the plates was thrown down with consider- 
able violence, his head coming in contact with the floor plate. 
At first it was thought he had slipped, but later it was seen 
that he was in pain. In trying to get to him Mr. Birkett. 
took hold of the drawbar of the compressor with the- 
intention of pushing it back, but as soon as he steod on 
the floor plate he was thrown down with such force that the 
pattern of the plate was engraved on his knees, his trousers 
were pierced, the blunt heads of the plates, which are 
intended to prevent slipping, cut one of his knees, and he 
was held there in an unconscious condition for some seconds. 
The switchboard attendant was prevented from attempting to 
rescue him, but the chief assistant, Mr. Nutter, realising that 
something was alive, rushed to the switchboard and broke the 
circuit. i was afterwards seen that the armouring of the 
indiarubber hose had come in contact with the exposed terminal 
and the whole machine was alive. Nobody but Mr. Birkett 
was seriously hurt, and we are glad to say that, with the excep- 
tion of his knee, he is now nearly well again and hopes to 
resume duty in a couple of weeks. 


The Abolition of Telegraph Posts.—A deputation organised 
by the Commons and Footpaths Preservation Society, and 
introduced by Mr. Shaw Lefevre, waited upon the Postmaster- 
General yesterday afternoon, the object being to urge that 
steps should be taken to prevent the disfigurement of commons 
and places of natural beauty by the erection of lines of unsightly 
telegraph posts and wires. Mr. Shaw Lefevre referred to the 
Hog's Back, Surrey, and other places where the natural beauty 
of the district had been entirely destroyed by the erection of 
telegraph poles, and pointed to the fact that the London 
County Council invariably refused consent for the erection 
of poles or wires upon any of the parks or commons 
coming within their jurisdiction. It was also mentioned that 
at Grassmere the view had been entirely spoiled, and that 
in the case of Harpenden Common disfigurement had occurred 
merely for the sake of saving 15s. per mile. The Postmaster- 
General pointed out that this was per mile per wire, and, 
that there might possibly be 24 wires. In his reply, Lord. 
Stanley said his sympathies were all with the objects of 
the deputation, but he was between those who objected 
to the spoiling of the scenery and the demands of the general. 
publie, who asked for telegraphic and telephonic facilities. 
and wanted them cheaply. They therefore. had to find 
the cheapest way. Although telegraph wires could be, 
and were being, put underground, it was impossible to 
put the long trunk telephone wires underground, because their 
efficiency would be impaired. One way which would partly 
remove the nuisance complained of by the deputation would be 
an enlargement of the powers of the Postmaster-General with 
regard to wayleaves on private property at the sides of roads. 
Until this was done he could only promise to give careful 
consideration to all representations made to him concerning 
threatened landscapes. 

Low Temperature Phenomena.—4A most interesting dis- 
course on “ New Low Temperature Phenomena” was delivered 
by Prof. Sir James Dewar, F.R.S., at the Royal Institution last 
Friday evening. After giving a brief but concise history of 
the researches dealing with the absorptive properes of char- 
coal, he showed some striking experiments demonstrating this 
property, and subsequently explained that the power of absorp- 
tion is enormously increased by lowering the temperature. By 
connecting a small bulb containing charcoal to the top of a 
barometric tube, he showed that a small decrease in the volume 
of the air took place, but when the bulb was immersed in 
liquid air, the barometric column rose at a great rate, thus 
proving the enormously enhanced absorptive power of the 
charcoal at a low temperature. Additional proof was advanced 
by means of a tube connected to a spark coil. A small 
quantity of charcoal was situated at one end of the tube, 
but the latter did not show a high degree of exhaus- 
tion until the charcoal was cooled by liquid air. Another 
interesting experiment was that in which a tube was connected 
to a coil in parallel with a spark gap. There was charcoal in 
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-one end of tbe tube but not in the other, and when the latter 
was cooled by liquid air the discharge continued to pass 
through the tube in the ordinary way. On cooling the end 
containing the charcoal, however, a high vacuum was obtained 
and the discharge took place across the spark gap. The 
lecturer next showed that charcoal is highly selective in its 
absorptive properties, having practically no effect upon helium 
but great power to condense nitrogen and oxygen of atmos- 
pheric air. Thus a considerable quantity of helium was 
obtained in a tube in a few minutes and the characteristic 
spectrum of the gas was clearly visible by means of the 
spectroscope. The last experiment was perhaps the most 
interesting of all and evoked considerable S AR from a 
crowded and distinguished audience. A radiometer had been 
specially made and filled with hydrogen by Sir Wm. Crookes 
and at the end of a long thin tube sealed into its base was a 
quantity of charcoal. On cooling with liquid air no con- 
densation of the hydrogen took place and consequently the 
radiometer vanes remained stationary. On substituting liquid 
hydrogen for liquid air, however, rapid condensation took 


ce and the vanes flew round at a great speed. . Thus it was 
proved that hydrogen can be' condensed by charcoal at its own: 


boiling point (about 25 deg. absolute) but not by liquid air (about 
—185'C.). Among other exhibits in the library was an Orling- 
Armstrong electro-capillary recorder, arranged to work under 
conditions representing those of a long submarine cable. 


Royal Commission on Coal Supplies.— Part I. of the Final 


Report of the Royal Commission on Coal Supplies has just 
been issued as a Parliamentary paper, and five other similar 
publications have yet to be issued to complete it, the present 
pamphlet being styled “ General Report." The Commission 
was appointed in December, 1901 : 

“ To inquire into the extent and available resources of the coalfields of 
the United Kingdom ; the rate of exhaustion which may be anticipated, 
having regard to possible economies in use by the substitution of other 
fuel or the adoption of other kinds of power; the effect of our exports of 
-coal on the home supply and the time for which that supply, especially 
of the more valuable kinds of coal, will probably be available to British 
consumers, including the Royal Navy, at a cost which would not be 
detrimental to the general welfare; the possibilility of a reduction in that 
cost, by cheaper transport, or by the avoidance of unnecessary waate in 
working through the adoption of better methods and improved appliances, 
or through a change in the customary term and provisions of mineral 
leases; and whether the mining industry of this country, under existing 
conditions, is maintaining its competitive power with the coalfields of 
other countries. VI foc | | E 
It will thus be seen that the proceedings of the Commission 
have not a large electrical ‘interest, but there are passages 
in the report to which. attention may be usefully directed. 
Among the witnesses whe gave evidence were Mr. А. S. E. 
Ackermann, who dealt with American mining methods and coal- 
‘cutting machines; Prof. F. W. Burstall upon the manufacture 
and transmission of producer gas; Mr. W..J. Crossley upon 
economies in the production of power by gas engines; Prof. 
George Forbes, F. R. S., upon water-power installations; Mr. 
W. E. Garforth on coal-cutting machines (electrical and others); 
- Mr. Michael Longridge on economies in the use of coal, par- 
ticularly as to improvements in engines and boilers; Hon. 
C. A. Parsons, F.R.S., on steam turbines; G. E. Stringer on 
-coal-cutting machines; and Mr, B. Н. Thwaite on the utilisa- 
tion of blast furnace gas. Altogether 47 meetings for taking 
evidence were held and 120 witnesses examined. The report, 
after discussing the resources of our coal fields and the pro- 
bable duration of our coal supply (in connection with which 
several tables are given), deals with Possible Economies." 
From the evidence of the. witnesses, it appears that in 1902 there 
were 149 electrical coal-cutting machines at work in the United 
Kingdom and 231 іп 1903. The use of electricity in mines 
since the introduction of coalcutting machines, both from 
the point of view of economy and efliciency, is regarded by 
colliery owners and managers as invaluable. The general 
opinion at present, however, is against its use for winding 
engines, although some are being used on the Continent. .It 
is estimated that about 52 million tons of coal per annum are 
converted into steam at mines and factories in the United King- 
dom, and that the average consumption per indicated horse-power 
per hour was about 510. This should not be more than 2lb., 
and one of the chief sources of this wastefulness was attributed 


to small consumers whose engines were scattered over factories 
and workshops with long ranges of pipes and small ineffective 
boilers. Although the use of oil and gas engines was increasing, 
the installation of central power stations must be resorted to in 
order to secure greater economy. Amongst the suggestions 
made by witnesses were a more extended use of economisers, 
automatic stokers and mechanical draught, as well as syste- 
matic analyses of chimney gases and the ashes from the furnace. 
Superheating, an extended use of exhaust steam for heating 
purposes and the purification of boiler water were also advo- 
cated. The advantages of the steam turbine, as set forth in 
evidence by the Hon. C. A. Parsons, F.R.S., are also given. 


The report is a résumé of the evidence given by witnesses, 
and no opinions are expressed by the Commissioners on the 


matters referred to above. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-Day) FRIDAY, January 27th. 
- РнүзісАІ, Socrery. 

5 p.m. Meeting at the Royal College of Science, Exhibition-road, 

South Kensington. Agenda :—(1) “ Action of a Magnetic Field 

on the Discharge through a Gas,“ by Dr. R. S. Willows. (2) 

Action of Radium on the Electric Spark," by Dr. R. S. Willows 

and J. Peck. (8) “The Slow Stretch in Indiarubber, Glass 

and Metal Wires when subjected to & Constant Pull,” by P. 

Phillips. (4) Determination of Young's Modülüs för Gláss," by 

C. A. Bell. 5) Some Methods for Studying the Viscosity df * 

Solids," by Dr. Boris Weinberg. ME RE QM 

SATURDAY, January 28th. 

| INSTITUTION oF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

3p.m. Visit to the General Post.Office Central Telephone Exchange. 
Meet at the Addle Hill entrance. "oe 


MONDAY, January 30th. 


Farapay Society, : | 
8 p.m. Meeting at the Institution of Electrical Engineers, 92, Victoria- 
street, Westminster. The following Papers are down for reading : 
(1) * Mass Analyses of Muntz's Metal by Electrolysis and Some 
Notes on the Electrolytic Properties of this Alloy," by J. G. A. 
Rhodin ; (2) “On the Equilibrium between Sodium and Mag- 
nesium Sulphates,” by R. Beckett Denison; (3) “ Refractory 
Materialg," by E. K. Scott. 
TUESDAY, January 31st. 
INSTITUTION or ELECTRICAL ENGINRERS: MANCHESTER LocaL SECTION. 
7:30 p.n. Meeting in the University. Paper to be read: Some 
Points on the Selection of Electric Cables," by Ll. B. Atkinson 
and C. J. Beaver. 
WEDNESDAY, February 1st. 
INSTITUTION oF CIVIL ENGINEERS : STUDENTS’ SECTION. 
2:80 p.m. Visit to the National Physical Laboratory, Bushy House, 
Teddington. Train from Waterloo (South Station) to Tedding- 
ton at 1:40 p.m. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ BEcTION. 
7:30 p.m. Meeting at 92, Victoria-street, Westminster, S.W. Paper 
to be read: “ The Present Electrical Equipment of the London 
County Council Tramways,” by J. W. Anson. Mr. J. H. Rider 
will take the chair. 
Society or ARTS. "E 
8 p.m. Ordinary Meeting. Paper to be read: '' The Navigation 
of the Nile," by Sir William Н. Preece, K.C.B., F. R. S. 
THURSDAY, February 2nd. 


RuaBv ENGINEERING SOCIETY. 

8 p.m. Meeting in the Benn Building, High-street. Paper to be 
read: Тһе Application of Electric Power to Collieries,” by 
G. M. Brown. 

RONTGEN BociETY. 

8:15 p.m. Ordinary General Meeting at 20, Hanover-square, London, 
W. Paper to be read: “ Some Points in the Construction of a 
High Frequency Machine,” by Dr. Clarence A. Wright. An 
X-Ray Diaphragm Compressor by Dr. Thurston Holland will 
be exhibited by Messrs. Newton & Son. 

FRIDAY, February 3rd. 


INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER STUDENTS’ SECTION. 
7:30 p.m. Meeting in the Municipal School of Technology. Paper 
to be read. The Electric Equipment of Automobiles,” by 
V. H. Mahler. 
JUNIOR INSTITUTION OF ENGINEERS. 

8 p.m. Meeting at the Westminster Palace Hotel. Paper to be read : 
„Recent Developments in Electric Lighting,” by Prof. Н. Т. 
Davidge. 

SATURDAY, February 4th. 
Grascow TECHNICAL COLLEGE SCIENTIFIC Society. 

7:30 p.m. Meeting at 38, Bath-street. Paper to be read: “ Cathode 

ys and Allied Phenomena,” by Prof. Blyth. 
INSTITUTION or ELECTRICAL. ENGINEERS: Grascow L^can BEcTION. 

7:30 p.m. Smoking Concert at Grosvenor Res a г t, Gordon-street, 
Glasgo х. 
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THE INSULATION OF ARMATURE OR OTHER COILS 
FOR HIGH-TENSION APPARATUS. 


BY J. S. HIGHFIELD. 


Some trouble has been experienced from time to time by the 
breakdown of the insulation of armature coils in alternators 
built for 6,000 volts and upwards. The writer has had par- 
ticular trouble in this way with a 10,000-volt alternator, which 
broke down on one or two occasions. In this machine—in fact, 
in the case of most machines—the copper is insulated from the 
core plates by means of a solid mica or micanite tube, having a 
dielectric strength capable of resisting at least four times the 
working pressure ; and the ends of the tubestin this particular 
case, as they are generally, are carried out quite clear of the 
frame, во that there can be practically no chance of sparking 
taking place from the ends of the coils to the frame. 

There was evidently something unusual about the cause of 
the breakdowns, and careful experiments were therefore made 
to determine the exact cause of the trouble. The coils in 
question are insulated between turns with varnished cotton 
braiding, and without by the micanite tubes above mentioned, 
the micanite being of the best possible quality, and the tubes 
being exceedingly well built. The coils are formed by wind- 
ing the ribbon, of which the conductors consist, through two 
tubes. The ends of the coils, where they emerge from the 
tubes, are protected by slips of mica and wrappings of the 
well-known ordinary Empire cloth with prespahn, and finally 
black-taped to give some mechanical protection, the workman- 
ship being all that could be desired. Upon examining a coil, 
by splitting open the tube, it was at once apparent that serious 
corrosion had been taking place, the braiding being practically 
destroyed, and the copper covered with a green deposit. An 
inspection of the ends of the coils showed that the Empire 
cloth near the tubes was completely rotted, being quite damp 
and having a strong acid reaction, but the braiding was in 
fairly good order, although also damp and having acid reaction. 
Upon opening some of the tubes, it was discovered that, in 
some of the coils, the whole of the braiding was rotted away, 
the copper being covered with a green deposit, which, upon 
analysis, was found to be nitrate of copper; there also 
appeared to be a certain amount of free nitric acid present. 
In the Empire cloth, at the ends of the coils, sulphuric acid 
was found. As the materials were all of the best, it was 
immediately suspected that the nitric acid was formed by 
brush discharge causing ozonisation of the air, and in order 
to make quite sure of this fact, one of the tubes was carefully 
cleaned, and a strip of bright copper gauze covered with pure 
filter paper was placed inside the tube, the outside of the tube 
being covered with tin-foil connected to earth, the copper 
ibeing connected to the supply of 10,000 volts—the paper was 
not specially dried. 

Ozone was produced in considerable quantities at once, and 
in about one week a considerable amount of green deposit of 
nitrate of copper was formed on the copper gauze, and free 
nitric acid on the filter paper. The cause of the breakdown of 
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trouble from the above-mentioned cause might be experienced. 
Careful vacuum drying of the coils during the process of insu- 
lation would undoubtedly serve to delay the breakdown of the 
machine, but it certainly seems that no method of insulation 
admitting air between the copper, iron and insulation can 
produce a machine that will last for all time. The only 
proper method is to fill in the whole of the space 
from copper to iron with insulating material so as to 
entirely exclude air. The mere sealing of the ends is not 
likely to be a remedy, as considerable heat is generated in tlie 
armature; this expands the air in the coils, and on cooling a 
slight vacuum is formed which encourages the entrance of 


fresh air bringing with it some quantity of moisture. 


the coils was therefore quite clear. Brush discharge took place | 


on the inside of the coils from the copper to the mica, and, with 
the nitrogen from the atmosphere and moisture from the air, 
produced nitric acid. The acid worked itself out of the tube, 
.and, combining with the gypsum in the Empire cloth or braid, 
.formed sulphuric acid at the ends of the coils. It was found 
that the coils at the end of the machine were in a worse con- 
-dition than the ones lower down, and the degree of corrosion 
was somewhat variable, pointing to the fact that some of the 
. coils were dryer than others, there being no doubt that the rate 
-of corrosive action was enormously increased by the presence 
-of free moisture. 

Prof. Ernest Wilson some time ago carried out some 
researches on the formation of ozone, and found that ozonisa- 
tion set in at a pressure in the neighbourhood of 2,000 
volts, and that the rate of production increased at a greater 
rate than the increase in pressure, the amount being very соп. 
siderable at 5,000 volts, and very much more than twice the 
quantity at 10,000 volts. It would appear, therefore, that in 
any machines, even down to as low a pressure as 2,000 volts, 


This investigation also showed the necessity of carefully 
insulating the last two or three coils at the end of the arm: ture 
where the pressure is greatest. It was found that, on tho fast 
coil particularly, the copper was pitted in places, and opposite 
each little lump the braiding was punctured. 

On all alternating-current systems surgings will arise, 
causing rises in potential at frequencies greatly exceeding 
the working frequency. The result appears to be as though 
the whole pressure of the machine is thrown on the first coil, 
and sometimes the first two or three coils. The ordinary 
braiding is not nearly sufficient to resist these rises. The end 
coils need therefore to be insulatod in a much more secure way 
than the remaining coils of the armature. 

The writer has to acknowledge the great help given by 
Prof. Ernest Wilson in carrying out the investigation. 


ELECTRICI1Y METERS. 
BY C. H. W. GERHARDI, 
(Continued from page 531.) 


Brush-Gutmann Meter.—The Brush-Gutmann meter is another 
example of the induction-motor ty pe of integrating wattmeter. 
It is made in America, and its design and workmanship are 
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Fic. 18.—SHowine PERMANENT MAGNET or BnRvsH-GuTMANN METER. 


good. Its case is composed of an iron box with an aluminium 
cover containing the necessary windows for reading the dials 
and inspecting the disc. The case fits on to the rim of the cast- 
iron box and is cemented round, forming a dust-and-damp- 
tight joint. Fig. 13 illustrates the meter with its cover off, 


* From.a forthcoming book to be published by The Electrician " 
Printing and Publishing Co. All rights are reserved. — 
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and shows the permanent magnet of the brake which, as will 
be seen, is of a very good form for remaining permanent. The 
bracket on which this magnet is clamped is provided with 
slots for the clamping screws, which enable the magnet to be 
shifted towards the edge of the disc, or in the other direction, 
for calibrating at high loads. In all meters where the magnet 
is shifted to alter the speed, it will be easily seen that when- 
ever the discs extend beyond the air-gap, the speed is reduced 
by bringing the magnet towards the edge of the disc, causing 
the brake to work at a greater leverage. Where, however, 
the air-gap extends beyond the edge of the disc, moving the 
magnet outwards reduces the lines through the disc and thus 
increases the speed. 

The rotor is different to those of other meters in that it 
is slotted in spiral lines (see Fig. 13). It is claimed that by 
so slotting the disc a higher torque is obtained. The stationary 
portion of the motor is shown in Fig. 14. The core is com- 
posed of two parts, the main portion and the “ bridge,” which 
1s the portion below the disc. The magnetic circuit, therefore, 
has two air-gaps, one in which the disc rotates and another at 
the back which prevents the bridge being in actual magnetic 
contact with the main portion. The shunt coil is placed on 
the back leg of the core, being supported by projections on 
the aluminium strips, which hold the two portions of the core 
in place. There are two main coils, one above and the other 
below the disc, carried on the main bracket. 
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On the inner side of the main core is the friction-com- 
pensating piece by which the meter is adjusted at light loads. 
This is moved up or down by means of a screw which works 
against a small lug on the bracket which carries the motive 
part and is seen in F'ig. 13. | | 

The adjusting device for obtaining the quadrature relation 
between the shunt and field fluxes is seen in Fig. 14. It is a 
band of copper placed round the bridge ; this band is provided 
with terminals at its two ends, and the electrical circuit is 
completed through a short piece of wire which enables the 
current generated to be adjusted to the amount required. 
The reaction of thie current on the field which generates it 
causes the flux of the shunt circuit to be in quadrature with 
that of the main when the adjustment is correct, and the 
meter is capable of measuring the true energy transmitted 
when the load is inductive. The loop. of wire provided to 
close the circuit of the compensating band is long enough to 
give a wide range of adjustment, so that the meter may be 
quickly compensated to work on other periodicities than that 
for which it is intended. | 

The meter is easily installed, being provided with a centre 
lug at the top containing a double hole for letting the screw 
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head pass through. The terminal box is below and is pro- 
vided with a hinged lid. The dials are direct reading in watt 
hours instead of B.T. units, and it would be better if they 
were made for the latter for use in Great Britain. 

The shunt watt loss is very small, and varies from } to 3 
watts, depending on the pressure and periodicity. In a 100- 
volt 10-ampere meter it was found 
to be 0:638 watt, with a shunt 
current of 0:0375 amperes on 60 ~ 
supply. 

wo- wire meters above 100- 
' amperes capacity are provided with 
Ё series transformers, the meter 
always being of 5-amperes capacity. 
For pressures above 250 volts poten- 
tial transformers are employed. In 
three-wire meters, both outers are 
taken into the meter in the usual 
way in meters up to 50-amperes 
capacity ; those of higher amperage 
are used in conjunction with series transformers having two 
primary and one secondary coil, an ordinary two-wire meter 
being used with this transformer. The testing constant given 
for these meters is the watt hours per revolution. Е 

Eclipse Meters.—The Eclipse integrating induction watt- 
meters are made by the Lux’sche Industrie werke A.G. (for 
whom Mr. G. Braulik is the agent in Great Britain), They 
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Ев. 16.—Ecuipse F. E. G. METER 


are made in two types (1) for non inductive (F.E.G.) and (2) 
for inductive loads (F.E.M.). The two types are similar in 
size and external appearance, the difference being in the 
motor. The F.E.M. is shown in Fig. 15 with cover off, and. 
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Fic. 17.—EcrirskE F.E.M. METER. 


the disc, brake magnet, cyclometer train, and compensating 
resistance for inductive loads can all be seen. The motor 1s 


not visible, it being fixed behind the false back plate which 
has a long slot through which the disc passes. The terminal 


THE ELECTRICIAN, 


box, which is rather too smal], is shown with its cover on. 
The mains are inserted upwards and are clamped by screws, 
the heads of which are just under the cover. The appoarance 
of the F.E.G. meter with its cover off is very similar to the 
F.E.M. but the regulating resistance is absent. 

The motive part of the F.E.G. meter is shown diagram- 
matically in Fig. 16 and that of the F.E.M. in Fig. 17. By 
comparing these it will be seen that the compensated meter is 
somewhat more complicated, having two more main coils. Of 
the two, however, it is to be recommended, as the F.E.G. was 
found to have a constant 50 per cent. too high (meaning that 
the meter under-registered) on a load the power-factor of 
which was as high as 0:8. It would thus be very risky to send 
out such a meter, for the consumer might add inductive appara 
tus to his non-inductive load at any time. The F.E.M. meter, 
from tests made by the author, has been found to differ only 
by about 3 per cent. on a power-factor of 0:5. Short-circuit- 
ing through a fuse of double the ampere capacity seems to 
have no effect on the constant. "The torque of these meters is 
rather low, being about Igr.-cm. at full load. The moving part 
is extremely light, but if additional friction appears in the 
registering train the constant is greatly affected. 

he meters can now be had with the ordinary dial trains. 
These are a great improvement on the cyclometer trains, in 
which it is very difficult to detect faults. Some trouble has 
been caused in this direction. 
The low-load adjustment may be effected by moving the 
vane (see Figs. 16 and 17) to the right or left. The speed is 
increased by moving the vane nearer the spindle, and, conse- 
quently, the reverse effect is produced by moving it the other 
way. Alteration of the vane may affect the high-load speed 
if much adjustment is necessary, but in a much smaller degree. 
The action of the flux on the vane produces a torque which 
may cause the meter to run on its shunt if made too strong. 
To prevent this, a very small piece of iron is let into the disc, 
so that when the iron gets between the poles of the brake 
magnet it is held there magnetically, and thus prevents creeping. 
The meters are made in various sizes up to 50 amperes. 
Their starting currents are good, being abont one-hundredth 
of full load. The full-load drop varies from 1 volt on a 
24-ampere meter to 0:1 volt on a 50-ampere meter. The 
shunt current of 200-volt meters is about 0 018 ampere, the 
true watts being 2 watts, cos ф for the shunt circuit. is 0:556, 
which makes the lag angle 56 deg. 


(To be continued.) 


THE LONDON GOLISEUM. 


This enormous place of amusement, situated in St. Martin's- 
lane, possesses many features which are undoubtedly unique, 
and not the least among them is its electrica] equipment 
Apart from lighting, the extent of which will be indicated 
later in this article,there is no similar arrangement of stage 
mechanism in the world, and the details have had to be worked 
out entirely without a guide or any similar apparatus or 
mechanism as a basis, as, from the magnitude of the tables, no 
experiments were possible before placing contracts. Owing to 
the fact that the supply for the stage lighting and power is far 
greater and more important than that to the front of the house, 
we propose to deal with it first. | 

The main services to the stage are all from the Charing 
Cross & Strand Electricity Supply Co.’s network, and enter 
the building in an underground chamber built specially to 
receive them. All the service work has been carried out by the 
Supply Company themselves, and the result is a very excel- 
lent piece of workmanship. The cables are all carried in sheet- 
iron casing filled with sand, until they reach the main switches, 
after which they are cleated to the wall, and after passing 
through the main distribution boards are carried in steel con- 
duit. There are four three-wire services, for the lighting and 
power, taken from the ordinary network, but in the event of 
fuilure of this source, the entire supply can be derived from 
special theatre mains which are run from one of the Charing 
Cross Company’s sub-stations and supply theatres only from 
separate generating plant. For changing over from one supply 
to the other change-over switches by Ernest F. Moy (Ltd.) 
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have been fixed, and the operation is, of course, the work of a 


moment. It is interesting to observe (Fig. 1) that a special 
telephone is provided direct from the change-over switches to 
the company’s sub-station, so that immediate warning may bo 


given of any intention to take current from the theatre mains 


should it be necessary. From each main change-over switch 
the cables are taken to separate cast-iron fuse boxes and there 
divided up into circuits of suitable carrying capacity for the 
lamps which they have to supply. When fully lighted, the 
stage requires abont 2,000 amperes, This is made upof 3,000 
32 c.p. lamps, 24 ares, one 80 ampere arc for a biograph, nine 
50 ampere arcs for special stage effects, and three arcs in the 
front of the house. All the incandescent lighting is at 200 volts 
and the arc at 100 volts. The entry of the power service is 
quite distinct from that of the lighting, although they are both 
in the same room but separated by several feet. 

Situated next to the main intake room is an arc intake 
room supplied by a three-wire service also from the Charing 
Cross Company. Here again the ordinary service is duplicated 
by one taken off the special theatre mains and a three-pole 
арос switch is provided. Normally, the arcs аге all 
worked off the theatre mains and the ordinary network is kept 
as a stand Һу. There are also a few lamps in the intake, 
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Fic. 1.— ORDINARY NETWORK: INTAKE, SHOWING MAIN CHANGE-OVER 
SWITCHES. : | 


dimmer and controller rooms which derive their supply from 
the same source, but connection is made to the cables on the 
live side of the change-over switch. Thus, whether the lighting 
or power, or both, for the stage is being supplied either by the 
ordinary network or by the special theatre mains, there is 
always light to enable an attendant to get at the change-over 
switches. The theatre mains inside the building are run 
in Doulton conduit, embedded in concrete, painted a dis- 
tinctive colour, so as to be easily distinguishable from any 
other cables. Indeed, the conduits throughout the building 
have been painted with different colours, so that one may see 
in a moment whether the cables inside are for lighting, power 
or arcs. For the smaller wiring Bathurst tubing has been 
used, but for all heavy work, and that on the stage, screwed 
steel conduit has been employed. Where it has been neces- 
sary to carry the wires in wood casing, nothing but solid oak 
has been put up. 

The main stage switchboard (Fig. 2) is fixed on a lighting 
gallery, specially construeted, about 12ft. from the stage level. 
On this gallery is also a regulator, and both it and the switch- 
board are mounted on steel frames. These boards control the 
whole of the stage lighting, and the different coloured lamps 
being fed from coloured enamel slate panels, upon which the 
switches are fixed, the colour of the lamps controlled by any 
switch can be seen at a glance. There are four different 
colours employed—viz., red, blue, amber and white, and there 
are 17 circuit switches on each panel of the board. On thig 
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board there are no negative wires whatever; these are all | The numerals are formed by a series of small incandescent 
divided up in the intake rooms in the basement and connected ! lamps operated by a rotary switch fixed in the prompt corner. 
to a fuse-board to which negative wires only are attached, so | It is interesting to note that the length of wire required for 
that there is no possibility of a short-circuit either on this fuse- these number boxes is no less than 3 miles. An important 
board or on the main switchboard itself. The regulator is of a | part of the work is the signal system, the main board of which 
type now met with very frequently in new theatres ; the gear is is also fixed in the prompt corner, so that the prompter or 
stage manager has at his command a 
system which permits him to control any 
portion of the machinery or effects by the 
mere pressing of a button. This main 
board comprises 32 ways connected to the 
same number of outlying stations, each 
station being provided with a red and 
green lamp, which, by means of a pre- 
arranged code, convey instructions noise- 
lessly and instantaneously to the opera- 
tives. Thus the old system of bells and 
~i EE the still older system of shouting are 
| entirely eliminated. 
In order that there may be a minimum 
waste of time a complete installation of 
ZH 2H 5 telephones, for the heads of the various 
ЗО AS, stage departments, has been provided. 
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Кызы > у | the stage and there is an operator always 
— ar : LOW 724 NN ОООО in attendance to look after the 21 stations. 
ALT From the prompt corner to the dressing 
rooms, orchestra, flies, green room, band 
. room, &c., there is a very complete system 
- of electric bells. mE 

The whole of the above work, such as 
refers to lighting and signalling, has been 
carried out by Messrs. Blackburn, Starling 

Fic. 2.—STAGE SWITCHBOARD AND REGULATOR. & Co., the Coliseum being the thirty- 
third theatre which they have equipped 
of Messrs. Moy's standard type (The Electrician, Vol. LII., | with electric light, and all the materials, with a few excep 
p. 642), and permits of the lowering of the circuits individually | tions, have been manufactured at their Nottingham works. 
or collectively by means of an ingenious locking device. It is Naturally, the feature of greatest interest at the Coliseum is 
fitted with short-circuiting switches and steel rope tracker | the revolving stage, which consists of three concentric rings 
gear. This tracker gear, after passing over pulleys, passes 
down into the dimmer room, wherein about 50 Lyons liquid 
resistance jars are situated. Great credit is due to Messrs. 
Blackburn, Starling & Co. for the way in which they have 
carried out this portion of the work, and the arrangement of 
the tracker gear is probably superior to that of any other 
theatre in this conntry. 

At one end of the switchboard gallery is the arc lighting 
switchboard and regulator (Fig. 3). All the аге resistances 
are situated in a room in the basement, adjacent to the main 
intake rooms. The footlights, known technically as the “ float, 
contain 250 32 c.p. lamps of all four colours. On each side of 
the proscenium there is one length carrying 150 32 c.p. lamps 
also of all feur colours. For head lights there are eight battens, 
seven of which have from 160 to 200 and the other 100 32 c. p. 
red, white and blue lamps. In.addition to these, there are 
also 12 portable hanging lengths, each fitted with 12 32 c.p. 
lamps, which can be carried about the stage for special 
lighting. On different parts of the stage are some 110 plugs 
varyingin size from 10 to 40 amperes, and these may be used 
either for the arcs, reduced from 100 volts to the requisite 
voltage, or for incandescent lamps at 200 volts. Another 
interesting feature of the stage lighting is the system of eight 
special four-colour plugs, which can be used in conjunction 
with a pair of trolleys. ‘Lhe latter can be run about the stage 
as required and connected to any of these plugs, so that a 
supply may be had at almost any point. Each trolley is 
fitted with 16 four-colour 10-ampere 2-pin plugs. Although 
not strictly on the stage, the boxes occupied by the audi- 
torium choristers are lighted from the stage supply. In these 
boxes there are two bunch lights, each provided with 54 32 c.p. 
lamps of three colours, and in the arched ceilings of the boxes 
there are 30 32 c.p. lamps also of three colours. All the plug 
and batten fittings mentioned above are of Mr. E. Wingfield 
Bowles' patent, as are also the 50 orchestra stands which have 
been supplied. 

On each side of the proscenium is a number box for indicating 
to the audience the number of the turn on the programme. 
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Fia. 3.— Anc SWITCHBOARD AND REGULATOR. 


or stages, the outer one and the intermediate being each 12ft. 
across, and the middle circle ?5ft. 7in. The entire diamoter 
across the three is 75ft , and so accurate has been the building 
up, that only lin. of clearance is necessary; this permits 0 
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the tables running separately, without rubbing or touching. 
Rolled-steel under-frames, 9ft. high, support the tables, and 
instead of the motors and wheels being on the carriages, as in 
а tramway, a run-way has been fixed to the under-frames, 
and this runs on the motor pulleys, thereby reversing the 


Fic. 4.—Srace DURING CONSTRUCTION. 


usual order of things and securing considerable lightness, 
absence of moving contacts for the current and a very great 


reduction in noise. The rings or oe can run in either direc 
tion as separate pieces, or can be loc 
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planks. An excellent idea of the appearance of the tables 
during their construction is given by F'igs. 4 and 5, which show 
the method of supporting and driving. When it is known that 
some 130 H. P. of electric motors are provided for driving this 
stage it will be recognised that the electrical work in connection 
with it is of no little importance. Situated in the main intake 
room are the double-pole main switches and fuses which control 
the supply to the motors (Fig. 6). After leaving the change- 
over switch, the service is divided up, and three branches are 
taken straight to three separate cast-iron boxes as shown. The 
largest of these is for the outer table, and the other two for the 


Fig. 6.— MIN SWITCHES AND Fuses Іх TABLE MAINS. 


.-ntermediate and inner tables respectively. Immediately above 
the switches are fuse boxes, one for each pole, and from this 
point the cables run to a main switchboard (Fig. 7) in the 
controller room. 


Fiu. 5—INNER AND INTERMEDIATE TABLES IN POSITION., 


effects, and though each has its own set of motors, the latter 
Screwed to the 


may be run in parallel when necessary. 
underframe, with a layer of compressed felt between the 
surfaces, is the stage flooring, which is composed of 21in. teak 


All the cables are Messrs. W. Т. Glover's fireproof, and are 
drawn into steel tubes treated with Angus Smith’s compound. 
The switchboard consists of panels of enamelled slate mounted 
on steel frame, and has the following instruments fixed upon 
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it: four circuit breakers, one for the centre table, one for the 
intermediate and two for the outer; four ammeters, one in series 
with each circuit breaker; and four switch fuses for each motor. 
The automatic circuit breakers are of Messrs. J. E. Spagnoletti 
& Co.’s patent edgewise type (Fig. 11), fitted with toggle 
joints so arranged as to prevent any possibility of the switch 
being closed when there is a short-circuit on the line. There 
are 14 motors in all, and as there is a fuse in each pole of both 
field and armature, there are altogether 56 switch fuses. As 
the motors are reversible, both armature and field leads come 
back to this board. 

For regulating the speed of the motors some exceedingly 
large controllers have been installed by the Sturtevant Engi- 
neering Co. There are four of these controllers (Fig. 8), three 
of which control four motors each, and the fourth two motors 
Owing to the fact that the largest table requires such a con- 
siderable amount of power it was not thought advisable to 
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Fic. 7.—MocToR SWITCHBOARD. 


control all its motors with one controller, and therefore they 
have been divided into two groups of four, each of which is 
controlled by a separate controller. Under normal conditions, 
however, the two controller drums are worked simultaneously 
by means of gearing. 

They are of the drum or tramway type, and the method of 
control is not only by series parallel combinations of the 
various groups of motors, but intermediate speeds are also 
secured by inserting resistance in series with the motors and 
by other means. By a novel arrangement the making and 
breaking of the circuit on contacts inside the controller is 
avoided, and, instead, the circuit is always made and broken 
by solenoid - controlled main switches, all of which are 
equipped with carbon making and breaking contacts and 
magnetic blow-outs. The controllers are operated through 
worm gear from rotary handles situated on a gallery above 
the stage level, and at the other end of the switchboard 
described above, so that the operators always have a full 
view of the stages when they are revolving. In addition, 
each rotary handle is fitted with a large disc which shows 
the operator precisely which step of the controller he is 
using at any time. Turning the controller handle backward 
from the “off” position has the effect of. short-circuiting the 
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motor armature through a variable resistance for the purpose 
of quickly stopping the motors, the motor fields being fully 
excited during this operation. Emergency switches are fixed 
on the gallery within reach of the operator's hand, whereby in 
case of accident, the motor circuit can be instantly opened. 
By opening an emergency switch, the operator breaks the cir- 
cuit of one of the оло controlled main switches, and this, 
of course, opens the main circuit. The minimum speed of the 
large table obtainable with these controllers is 2 miles per hour, 
and the maximum 20, and the intermediate speeds increase by 
two miles per hour each. From the controllers about 40 
cables, varying in size from 61/15 to 19/16, go to the 
resistance room, and are run in a specially constructed trench. 
A similar plan is adopted for the cables to the motors, and 
draw-in boxes are provided underneath the stage for each 
table. At the draw-in box a hollow cast-iron pillar is erected, 
and the cables pass up this into steel tube, which is carried 
round to all the motors at a height of about 4ft. from the 
ground. The outer table is equipped with eight 10 н.г. 
motors running at 216 revs. per min., the intermediate table 
with four similar motors, and the inner table with two 44 Н.Р. 
motors running at 450 revs. per min. and driving through 
worm gear. All the motors were built and supplied by Messrs. 
J. P. Hall & Co. When the largest table revolves at 7} revs. 
per min. its outer peripheral speed is 20 miles per hour. The 
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Fic. 8.--StuRTEVANT CONTROLLER. 


outer, intermediate and inner tables have respectively 32, 16 
and 8 bearing pulleys, and 16, 8 and 4 thrust pulleys, in addition 
to the driving pulleys attached to the motor shafts. 

As has already been mentioned, it is possible to employ the 
motors themselves for braking purposes, but hydraulic brakes 
are also provided and are held off when the pressure is on. 
By means of the latter it is possible to bring the tables from 
full speed to a dead stop in 26 seconds. Hydraulic pressure 
indicators are provided on the stage switchboard gallery, as 
are also indicating ammeters to show what current is being 
used by the different tables. Тһе hydraulic brakes are 
operated by foot plungers fixed in front of the : controller 
handles. Underneath the centre table is fixed a metallic 
brush, which makes contact with a series of contacts connected 
toa special lamp indicator board on the controller platform. 
The voltage of this indicator is 12 volts, and it serves the pur- 
pose of indicating the position of the centre table when the 
other tables are covered with scenery. 

From the prompt corner to the controller platform a Chad- 
burn ship telegraph has been fixed to enable the stage manager 
to communicate instructions regarding the movements 
of the tables to the attendant in charge. The arrangement 
of this apparatus is similar to that usually supplied by the 
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Chadburn’s (Ship) Telegraph Co. for the engine-room tele- 
graphs of merchant steamers, generating stations, &c., with the 
exception that the bell movement in the indicator is replaced 
by an ingenious tappet device (Fig. 9). It was thought that 
a bell would make too loud a sound for stage purposes, and 
the tappet motion, which gives a sharp metallic click, was thus 
arranged. The wheels in the transmitting instrument are con- 
nected to the wheels on the indicator by wire and chain, and 
at each order one of the tapping rods is raised and caused to 
strike the case of the instrument a sharp blow, by which the 
attention of the attendant is attracted. 


Fic. 9.—TaAPPET ARRANGEMENT OF CHADBURN TSLRGRAPH. 


In addition to the tables, there are also five large panorama 
rolls driven by 5 H.P. motors supplied by the Lancashire Dynamo 
and Motor Co. Each panorama motor has in connection with 
it a special motor panel (Fig. 10) enclosed in a cast-iron case, 
and containing an ammeter, double-pole switch and enclosed 
fuse, and a maximum and no-voltage circuit-breaker. 

There are also two motors for hoisting and lowering scenery. 
Each of these drives a long shaft by means of worm reduction 
gear, and this shaft is geared on to three or four hoisting 
barrels, which can be thrown in or out of gear as required by 
a clutch. Other electrically-driven appliances in connection 
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PANORAMA MOTOR PANEL. Fic. 11.— Crrcurt- BREAKER, 


with the stage are :—two lifts to the dressing rooms, an Otis 
elevator to the flies, a pump driven: by a 3 H.P. Electromotors 
Limited motor, and a travelling crane driven by a B.T.-H. motor. 
. All the wiring for the motors on the stage has been carried 
out by Messrs. J. E. Spagnoletti & Co., who also made the 
motor switchboard situated in the controller room, the circuit- 
breakers, the special lamp indicator, &с. The contract, as 
may be gathered from the above, was a very large one, and it 
has been carried out in an excellent manner. 
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Coming now to the front of the house, one three-wire 
service from the Charing Cross Company's mains is brought 
in, and another from the Metropolitan Electric Supply Co. 
Only the outers are, however, made use of in the case of the 
latter service. All incandescent lighting and power is taken 
from the outers at 200 volts, and ares from the middle wire 


Fie. 15.—HoxaN Токсвев Rounp 
UrPER Tier Fronts. 


Кто. 12.— Roman Lamps ROUND 
GRAND CIRCLE FRONTS. 


of the Charing Cross service at 100 volts. The two supply 
companies each have a separate room for their intakes, where 
the usual main switches and fuses are provided. Each com- 
pany's service is taken to a main house 
distribution switch and fuse board, the 
two boards being duplicates, and from 
here the whole of the auditorium 
lighting, пае staircases, passages, 
lavatories, vestibules, &c., is controlled. 
From these boards, circuits are taken 
to upwards of 30 sub-distribution fuse- 
boards placed in different parts of the 
house for controlling various local 
lights. Also in the main house switch 
room there is a main arc distribution 
double-pole switch and fuse board for 
controlling the numerous arc and pro- 
jector lamps fixed in different parts 
of the auditorium in special ventilated 
and fireproof chambers. Finally, in 
the same room is a main double-pole 
switch and fuse board for the motors 
which work the talking and revolving 
signs, hoists, fans, &c. 

The whole of the auditorium light- 
ing,and that of the public parts of the 
house is wired on the duplex system, 
so that any one light on the Metro- 
politan Supply is followed by a light 
from the Charing Cross supply ; thus, 
in the event of the total failure of one 
company’s supply, the other company 
will give sufficient light im every 
part of the building. All the cables 
are run in screwed steel barrel, 
and all the fittings are fixed 
directly on to the cast-iron box into which the pipe is screwed, 
so that the whole tubular system is metallic throughout. 
Messrs. Blackburn, Starling & Co. have been responsible for 
this part of the work, the magnitude of which may be gauged 
from the fact that there are no fewer than 1,552 16 c.p. lamps, 
in addition to a biograph arc, two projectors, several arcs and 
about 52kw. for power. 

No pains have been spared to make the installation orna- 
mental as well as of high quality and great utility. This is 


Fic. 14.—Roman BRAZIER 
ох ТОР or TOWER. 
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evidenced by the style of the fittings and the electroliers which 
have been employed. These are of Messrs. F. & C. Osler’s 
make, and those on the grand tier fronts are reproductions of 
antique Roman lamps (Fig. 12). On the upper tier fronts are 
metal torches with flambeaux shades to represent a flame 
(Fig. 13). The fittings in the corridors, staircases, and entrance 
are the result of a study of antique Roman metal work, and 
while the suitability for the requirements of electric lighting 
has been carefully considered, the leading characteristics of 
the Roman metal design have been preserved. Fittings in the 
tea rooms are in the style of the modern English School and a 
novel arrangement of coloured beads has been introduced in 
the centre fitting. 

The revolving sign, which makes an excellent landmark at 
the tep of the building, is built up of steel sections, and 
measures 14ft. in diameter. It is bolted at every intersection, 
and on the steel work the word ‘Coliseum " is fixed, in 
letters 5ft. 6in. high, composed of hard wood, gilded with 
Ju p gold and fitted with 500 incandescent lamps. This 
ball is supported on a hollow steel shaft, running some 67ft. 
down, inside the tower, where the necessary gearing for 
driving it is fixed ; this comprises an electric motor, worm 
gear and revolving fuse boxes for controlling each individual 
etter. 

Before concluding this article we have to congratulate 
Mr. Oswald Stoll on his remarkable enterprise and Mr. E. 
Wingfield Bowles, the consulting engineer, on the success 
which has attended his labours. We also have to thank these 
gentlemen and the various contractors concerned for enabling 
us to collect the information given above. 


ELECTRICAL PLANT AT GIBBALTAR DOCKYARD. 


The new scheme which the Admiralty have in hand for 
the equipment of the naval dockyards with electrical power 
has been fittingly 
inaugurated — by: 
the establishment 
of such a plant at 
Gibraltar. The 
contract for this 
included the build- 
ing and erection 
on site of steam 
dynamos and elec- 
trical gear, air and 
circulating pumps 
and condensers, 
all of which, with 
the exception of 
the electrical gear, 
was undertaken 
by Messrs. W. H. 
Allen, Son & Co. 
For the electrical 
generators, motors 
and balancing sets 
the Electric Con- 
structionCompany 
were contractors. 

Comprising the 
generating plant 
are four three- 
crank compound 
high-speed forced- 
lubrication engines 
of Messrs. Allen’s 
standard type, directly coupled to E.C.C. generators and each 
capable of developing 200kw. Each engine will develop 
300 I.H.P. at 380 revs. per minute, when supplied with steam 
at 1101Ь. per square inch at the stop valve, and exhausting 
either into the atmosphere or a condenser. The high-pressure 
cylinder is 15in. in diameter and the two low-pressure cylinders 
are each l6in. diameter, the stroke in cach case being 9in. 
The cylinder volumes and the successsive points of cut-off have 
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been so adjusted as to produce as nearly as possible an equal 
distribution of power on all three cranks, with a view to 
reducing the irregularities in turning moment to a minimum. 


Cast steel has been employed in the construction of the low- 


pressure pistons, which are conical in form and are fitted with 
Rowan's patent rings. The high-pressure piston is of the solid- 
block type and of cast iron, and is fitted with a solid packing 
ring of rectangular section. All three pistons are of equal 
weight, and the connecting rods and piston rods are all iden. 
tical, thus ensuring a good balance. For the cylinders a special 
mixture of hard and tough close-grained cast iron has been 
made, having an ultimate tensile strength of 12 to 15 tons per 
square inch. "They are provided with all the usual accessories 
in the way of drains, relief valves and provision for indicating, 
the hand-levers for opening and closing the drain cocks being 
placed in close proximity to the engine stop valve. 

All valves are of the solid piston type, and take steam on 
the inside edges, thereby reducing the pressure on the glands 
as compared with valves taking steam on the outer edges. 
Each valve is driven independently from an eccentric on the 
crankshaft, the two low-pressure eccentrics being forged solid 
with the shaft, and the high-pressure eccentric being of forged 
steel and keyed on. The three cylinders are completely isolated 
from each other, in order that the correct distances between 
their centres may be preserved at all temperatures. They 
stand upon a massive and neatly designed cast-iron trunk, 
which completely encloses the working parte of the engine, the 
walls of which also carry the slides for the main crossheads. 
Between the top of this trunk and the cylinders are cast-iron 
distance pieces, which are cast in one piece with the cylinder 
bodies and are provided with openings which permit of easy 
access to the piston and valve rod stuffing boxes, for inspection 
and adjustment. The apertures through which the piston and 
valve rods pass into the trunk are fitted with a special form of 
bush, which effectively prevents oil from passing up into the 
cylinders, and also prevents water from entering the crank 
chamber. "The whole trunk and cylinders complete stand upon 
a massive саѕі-1гоп 
bed-plate, which 
forms a reservoir 
into which the oil 
drains, and from 
which the oil is 
supplied at a pres- 
an of about 1510. 
per square inch 
to all the working 
parts by means of 
a small valveless 
force pump driven 
from one of the 
eccentrics of the 
engine. 

Piston rods, 
valve rods, con- 
necting rods 
eccentric rods and 
crankshaft are all 
of Siemens-Martin 
steel, having 4 
tensile strength of 
28 to 32 tons per 
square inch an 
giving under test 
an elongation 0 
30 per cent. 1n 2 
length of 21n. 
With the excep 
tion of the cross 
head bearings, wbich are of gun-metal, the whole of the bearings 
throughout are lined with white metal and all are sup lied 
with oil under pressure, from the pore pump described above. 
The governor is of Messrs. Allen's standard crankshaft type 
and operates a double-beat throttle valve of special aee 
placed between the stop valve and the engine, the spin le 
entering the valve-box through a practically frictionless bush. 
A solid dise pattern flywheel is forced on to the end of the 
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crankshaft and securely keyed ; the dynamo side of the wheel 
is accurately faced up to form the coupling face for the armature. 

All cylinders, stop valve, governor valve and steam separator 
are properly lagged with asbestos, laid on under steam and are 
covered with blue sheet steel, the whole thus presenting a 
very neat appearance. The following test results from the 
official trials. of one of these sets, made at Messrs. Allen’s 
works at Bedford, may be of interest :— 


Condensing. Non-condensing. 
Output in kw. ................ 200 .. 200 
Revs. per min 880 . 880 
Steam per kw. per hour inlbs. 26:5 .. 826 
Steam pressure in main pipe .. 120lb. per sq. in.. 120lb. per sq. in. 
Throttled steam pressure ...... 86lb. „ „ „ .. 107lb. „ „ „„ 
Vacuum in inches of mercury .. 27 0in. А 0 


The governor trials show a variation in speed from no load to 
full load of 2:9 per cent., the specified limit being 3 per cent. 

There are four independent surface condensers, each capable 
of dealing with 6, 600lb. of steam per hour and maintaining a 
vacuum within 4in. of the barometric pressure, when supplied 
with circulating water at a temperature not exceeding 60°F. 
Each condenser casing is of cast iron and cylindrical in form, 
and fitted with tube plates of 14in. thickness of the best rolled 
brass. These tubes are all of the best solid drawn brass of 
gin. external diameter, and are fixed in the tube plates by 
means of screwed ferrules and tape packing, the ferrules having 
lips to prevent the tubes from slipping out of place. One of 
the waterheads of the condenser is provided with a horizontal 
diaphragm, by which the water is made to circulate twice 
through the iength of the condenser, traversing first the lower 
tubes and then the upper ones. Each has a total cooling 
surface of 660 sq. ft., and is fitted with the usual accessories, 
including vacuum gauge, drain cocks, &c. The air-pumps 
are of the vertical single-acting Edwards type, the barrel 
having a diameter of 14іп. by біп, stroke. They make from 
120 to 130 revs. per min. Each is driven directly by a single 
cylinder double-acting steam engine by means of side rods from 
the engine crosshead, the steam cylinder, having a diameter o: 
Gin. and a stroke of the same length, being placed in line with 
the air pump barrel. The valve seatings, guards, bucket and 
air pump barrel are of gunmetal, and the bucket rod is of 
forged bronze, the valves being of the “ Kinghorn " pattern. 
All tlie engine working parts are of the best Siemens-Martin 
stcel. Each circulating pump is of Messrs, Allen's well-known 
* Conqueror " pattern, having suction and discharge branches 
5in. diameter, and is capable of delivering 150 gallons of water 
per minute when running at 700 revs. per min., against a 
maximum lift of 10ft. including pipe friction. The pump body 
is of cast iron, the disc of gunmetal and the spindle of forged 
naval bronze, the disc having a diameter of 10in. It is coupled 
directly бо a continuous-current motor by the Electrical Con- 
struction Co., both pump and motor being mounted on the 
same baseplate. These circulating pumps are each fitted with 
a steam air éjector for starting. The general appearance and 
arrangement of this plant is well shown in the accompanying 
photograph, taken after erection at Gibraltar. 
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AUTOMATIG VOLTAGE REGULATORS. 


The British Thomson-Honston Co., realising the fact that the 
voltage regulation of generators, more especially of the alternating- 
current type, has long been recognised as of great importance, havc 
developed and placed upon the market regulators for automatically 
accomplishing this result independently of speed changes and varia- 
tions in load. These voltage regulators are designed for switch. 
board use and are mounted on a marble or slate base. The metal 
parts аге all highly polished and have a black oxide finish, while 
the magnets are wound with specially treated silk-covered wire. 
The whole device is enclosed in & glass case which can be readily 
opened for inspection. There are two types, TA regulators for 

ternating-current generators; and TD regulators for continuous- 
current generators. 

With type TA regulator the voltage of the alternating-current 

enerator is automatically maintained at any desired value by vary- 
ing the exciter voltage by means of the regulator. . This is accom- 
plished: by rapidly opening and closing a shunt circuit across the 
exciter field rheostat. The moving parts of the regulator are all 
very light and move only a short distances: thus they can operate 
at a high rate of speed without any pumping or hunting effects, 


This instrument was fully described by Mr. Н. 5. Meyer in the third 
part of a Paper entitled ** Voltage Regulation in Alternating-Current 
Systems, read before the Liverpool Engineering Society and published 
in The Electrician, Vol. LII., p. 772. The rheostat shunt circuit is 
opened and closed by a differentially-wound relay, and the current 
for operating this relay is taken from the exciter 'bus bars and is 
controlled by floating main contacts. Current for operating the 
continuous-current control magnet is also taken from the exciter 
'bus bars. The relay and the continuous-current control magnet 
constitute the continuous-current portion of the regulator, and 
maintain not a constant but a steady exciter voltage. A magnet 
having a potential winding connected, by means of a potential 
transformer, to the bus bars or the circuit to be regulated, con- 
atitutes the alternating-current portion of the regulator. This magnet 
also has an adjustable compensating winding which is connected in 
series with the secondary of a current transformer usually inserted 
in the principal lighting circuit. Its core is attached to a pivoted 
lever carrying a counterweight which is balanced by the attraction 
of the magnet. If a load is thrown on the generator the voltage 
will tend to drop, the alternating-current magnet will weaken and 
destroy the balance of the core and lever and cause the main con- 
tacts to close; this in turn will close the relay contacts and entirely 
short-circuit the exciter field rheostat, thus increasing the exciter 
voltage until the original balance of the alternating. current magnet 
core and lever is restored and the alternating-current voltage main- 
tained at the required value. A diagram of connections is given in 
The Electrician, Vol. LII., p. 773. 


B. T. H. VoL TAE REavrATOR (Type TA). 


In some cases the exciter voltage may vary from 70 to 125 volts 
from no-load to full-load. This is especially true if the load is 
partly inductive and the regulator is adjusted to compensate for the 
line loss. In order to get the full range of regulation within the 
scope of the regulator in such cases, the alternating field rheostat 
should be turned entirely out and the exciter field rheostat adjusted 
to lower the alternating-current voltage about 65 per cent. below 
normal. When the regulator is switched in, it will close the rheostat 
shunt circuit and instantly build the voltage up to normal, and 
maintain normal voltage by rapidly opening and closing the rheostat 
shunt circuit. The regulator may be thrown in and out of service 
without varying the voltage. Once the regulator is adjusted to 
maintain a constant voltage at the centre of distribution with the 
use of the compensating winding, it requires no further adjustment, 
and the station voltage will be automatically raised and lowered to 
maintain the desired voltage at the centre of distribution. The 
regulator is practically independent of speed, power-factor and 
temperature changes, and is mounted on а base 15in. by 20}in. by 
llin. It is preferable to fix it on the switchboard, allowing about 
4ft. from the floor to the bottom of the regulator, and as near the 
exciter panel нв practicable. 

The type TD regulator for continuous-current generators works 
on the same principle as the TA regulator, but is simplified by the 
fact that the exciting voltage is the same as the voltage to be regu- 
lated. It is therefore possible to dispense with one operating coil. 
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It may be mounted on the front of the switchboard panels or onrigid | plant includes a Koepe pulley of 20ft. diameter, the winding rope 


iron brackets at either end of the switchboard. These regulators are 
applicable to shunt or compound-wound generators, but in regu. 
lating compound-wound generators they should only be arranged to 
regulate one generator at atime. All the generators operating in 
parallel should be connected to the regulator, so that regulation 
may be obtained from any one of the generators operating in 
parallel, or when only one is operating at a time. With shunt- 
wound generators each generator should be provided with a regu- 
lator, as shunt-wound generators will not trail, due to the absence 
of the series-winding of the generator. TD regulators are at present 
designed to regulate machines up to 125kw. capacity, and are 
adapted for the commercial voltages of 100 to 125 and 210 to 250. 
If it is desired to regulate generators of a greater capacity than 
125kw. they should be provided with exciters for the excitation of 
the fields, and the type TA regulator should then be used instead of 
the type TD. 


SOME APPLICATIONS OF ELECTRICITY IN 
GERMAN MINES. 


The Electrical Co., of 121-125, Charing Cross-road have equipped 
quite a number of mines with electrical winding plant, and they 
have sent us a description and technical particulars of a number of 
German installations of this character. 

For some of the largest installations carried out by the Company 
the “ Koepe " pulley has been very successfully employed in con- 
junction with electric working. It consists of a grooved pulley of 
large diameter mounted on the shaft coupled to the winding motor ; 
the winding rope passes round this pulley and over the pit-head 
gear outside the winding shed, and is thence attached to the cages, 
the weight of the rope being balanced by the tail rope on the cages. 
It forms thus an endless system. The arc of contact of the rope on 
the Koepe pulley is so chosen that the maximum loads occurring 
are lifted by the friction alone between the rope and pulley, an 
ample safety factor being allowed for. It has been found possible, 
working this system electrically, to reduce the weight of the wind- 
ing pulley to about one-half the weight of the drums usually required 
for steam winding plant. Other systems of winding drums are, 
however, likewise applicable to electrical working. 
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Еа. 1.— PUMPING PLANT IN THE VICTOR RaAvxEL " Pir. 


T wo 600 n. p. three-phase motors, 5,000 volts, 960 revs. per min. 
per min. to height of 1,650ft. 


The winding plant at Preussen II." pit deals with an output 
of 100 tons of coal per hour, mined from a depth of 2.310ft. The 
installation (see Figs. 2 and 8) was designed on the three-phase 
system with liquid resistance control for the winding motor. 

The generators consist of three three-phase revolving- field machines, 
each of 550 k. v. A. output, working at 2,100 volts with a frequency 
of 25~ per sec. at a speed of 94 revs. per min., the armature frames 
being of the A.E.G. patented type, with tie rods. The engines con- 
sist of three twin compound engines of 800 n.r. рег set. The winding 


— — 


Delivery, 1,540 gals. 


being 1jin. diameter. During normal running the speed of the 
motor and Koepe pulley is 50 revs. per min. 

Details of the winding are as follows: Coal lifted per jourmey, 
2 tons 8cwt. ; speed (for coal), 523ft. per second; speed (for miners), 
16ft. per second. 

The winding cycle for coal is: Starting, 16 seconds; normal full 
speed, 27 seconds ; slowing down, 18 seconds; changing, 17 seconds. 


Fic. 2.—WijNDiNG PLANT Ar PRRUSSEN II." Prr. 


Three-phase motor, 650 H. P., 2,000 volts, 50 revs. per min. 
2 tons 3cwt. Speed 521ft. per sec. 


Useful load 


Each winding cycle occupies, therefore, 78 seconds. At starting the 
power required amounts up to 1,880 H. P., but during running the 
demand falls to 650 н.р. 

The weight of cage is 3 tons 16 cwt.; tubs (4), 1 ton 8 ewt.: 
coal, 2 tons 4 cwt.; rope, 4 tons 18 cwt. Total weight, therefore, 
12 tons 6 cwt. For inspection of the shaft and rope, &c., any 

desired speed ranging down to about 20in. 
per second can be easily obtained. 


The windingdrum is direct-coupled to an 
A.E.G. three phase induction motor with 
slip-rings. The 2,000-volt current 18 
brought to the motor through insulated 
cables. From the diagram (Fig. 3), it will 
be seen that the current from the supply 
station goes through high.tension fuses to 
an emergency switch. Beyond the latter 
is arranged the reversing switch for alter- 
ing the direction of rotation of the winding 
motor. This switch is actuated directly 
from the controlling lever, and the lever 1s 
set up for the driver in precisely the same 
way as in the case of a steam-winding 
engine. In the mid.position of the lever 
the current is switched off and the motor 
is electrically disconnected. By moving 
thelever to left or right the current is sent 
through the stator of the motor for one 
or the other direction of rotation. The 
actual starting of the motor, as also its 
speed regulation, is controlled by inserting 
liquid resistance in series with the rotor 
windings. Fach of the three phases of the 
rotor is led to this end to the resistance 
plates, which are insulated and suspended 
in the containing tank shown, with which 
is combined a reservoir below. Through 
both of the latter there is kept up a con- 
stant circulation of soda solution, and as 
soon as the regulating valves at the bot- 
tom of the upper vessel are shut the 
liquid begins to rise and allows a passage 
of current between the resistance plates, thus speeding up the motor. 
The higher the liquid rises and the greater the surface of the plates 
covered, the smaller becomes the resistance in the rotor circuit, and 
therewith the speed of the motor advances towards its full value 
which occurs when the liquid has reached the overflow point. The 
regulating valves are actuated by the same hand lever referred to 
above, which controls the direction of rotation of the motor. After 
the lever has set the stator switch in the back or forward position for 
one or the other direction of running, it can be moved through ^ 
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certain arc without the reversing switch being affected. This inter- | with current at 220 volts. The frequency of the supply is 50 ^ per 
mediate path allows of the adjustment of the regulating valves to second. 2 | | 
bring the liquid resistance to the correct hei ht, so as to run The weight of coal lifted per journey is 1 ton 5 ewt. from a depth 
the motor at the required speed. Only when the lever reaches а of 1,650ft. and with a maximum speed of 16414. per second. The 
point near the mid-position is the stator reversing switch again drums are each 12ft. 6in. in diameter and 3ft. 7in. overall width. 
actuated and the current interrupted. A special point of the The load is divided between two tubs, each weighing 7} cwt. empty, 
arrangement is that the rise in speed of the motor by decrease | and the weight of the cage, &c., empty is 5 tons, it being designed 
of the resistance is also controlled by the water supply of the pump | to eventually take much heavier loads, according as the mine is 
feeding the resistance, so that the driver cannot possibly start faster , deepened. A lin. circular winding rope is used. 
than the arrangement of the water supply—made with due regard | The continuous-current shunt-wound winding motor (Fig. 4) is 
io the friction of the rope on the Koepe pulley, or the overload | separately excited at constant voltage from the exciter E, as shown 
capacity of the plant—will allow. By this compulsorily-graded | in the drawing, and runs at 150 revs. per min. with a normal out- 
rise of the liquid and the progressive speed which it ensures, all | put of 280 н.р. during winding and an output up to 400 н.р. during 
shock or unsteady movements at starting are entirely avoided. : starting. It drives the winding drum in this plant by means of 
In order to obtain an immediate start of the motor when the | toothed-wheel gear with a reduction ratio of 1 to 6. The drum is fitted 
hand lever is set out to its limit, the resistance plates are so arranged | with brake blocks. Under normal working conditions t he brake is 
that they are always immersed to a certain depth in the liquid | actuated through compressed air by means of a hand lever, but a 
traversed by the current, so that on switching in the stator the | drop weight serves as a safety brake, and is actuated through the 
necessary current to enable the motor to start traverses the rotor | depth-indicating gear or, in the case of the current being inter- 
windings. The braking arrangements are laid out on a plan similar | rupted, by a magnetic brake, B. The drop weight is kept balanced 
to than obtaining with steam winding engines but are still safer. | by a compressed-air cylinder, but can also be released by hand. 


b f 


E 


ur 
IB DEPTH INDICATOR 
COMPRESSED Ala I9 


FOOT LEVER 
OPERATING EMERGENCY f 
BRAKE LEVER \ SWITCH & "t WEICHT Jf MAN 


|| CONTROLLING 


VER 


| 


300 VOLT | 2000 VOLT INCOMING 
F 


2000 VOLT 


4A. 


Re 
REVERSING EMERCENCY 


COI 
HICH TENSION 
MAIN SWITCH SWITCH FUSES 


2000 VOLT 


10010 STARTING 
& RECULATING 
DEVICE 

: EMERCENCY 

BRAKE Mack 


{| 


sol | 


Fic. 8.—DIAGRAM OF CONNECTIONS OF THE WINDING PLANT AT “ Preussen II.“ Pir. 


The Koepe pulley carries on either side a brake rim of вото 20%. í The Ilgner converter plant includes a three-phase induction 
diameter, on which four brake blocks work. These can be thrown motor connected to the supply mains, giving at a theoretical speed 
in through compressed-air gear by a hand lever. The same brake | of 500 revs. рег min. an output of 125 m.p. It will be noticed at 
is also applied in case of over winding by the action of the depth- | once, therefore, that while the winding motor must work up to 
indicating gear shown in the diagram and at the same moment the 400 н.р, the three-phase induction motor in this case is only of 
emergency switch opens, so that all current is cut off from the plant. about one-third this output. The induction motor is coupled by 

In case of accidental interruption of the current, as for instance means of a flexible coupling to a shaft carrying a cast-steel fiv- 
due to the melting of a fuse in the main leads, an electromagnetic wheel weighing 15 tons, with a diameter of 11ft. (maximum peri- 
braking device is fitted which releases a weight and so actuates the |. pheral speed about 280ft. per second), and mounted on the same 
connecting rod of the compressed-air brake and opens the emer- | shaft is a compensated continuous-current generator Déri system. 
gency switch. For the further contingency that the air-pressure | for an output of 72kw. Beyond the left-hand outer bearing is an 
brake might refuse to work, a reserve braking device is provided in | exciter set consisting of an 8kw. 220-volt compound-wound machine, 
the form of a foot-lever, by depression of which the driver can also | which excites the fields of the continuous-current generator and the 
open the emergency switch. winding motor. 

An example of & winding plant operated by a combination of The starting and speed control of the winding motor is effected 
three-phase and continuous currents is in use at the Donners- | by means of the Leonard system by alteration of the excitation 
marckhütte." Two 892kw. three-phase machines in the power | through the reversing and controlling switch R.S., shown in the 
house generate current at 1,500 volt pressure, the speed of the | diagram. One of the special features of the switching arrange- 
machines being 94 revs. per min. These generators are directly | ments in this system is that the controlling lever of the rheostat 
driven by Körting gas engines operated by furnace gas. А third | R. S. is so designed that for each position to which it can be put by 
set is used as a reserve. On account of the speed variations | the driver there is а definite fixed speed for the winding motor, no 
inseparable from gas-engine working, the generators have damping | matter what the load may be which is being lifted or lowered. 
coils, in order to obtain perfect parallel working. They are хае Also the driver can electrically brake the winding motor, either 
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quickly or slowly, by suitably adjusting the lever so as to make the 
winding motor run as generator and so help to speed the flywheel. 

The Ilgner converter works in the manner described below. The 
energy in the form of three-phase current from the network is 
brought to the induction motor coupled to the flywheel and the con. 
tinuous-current generator. The latter, especially when the winding 
motor first begins to run, must commutate a current many times 
greater than the normal foll-load current, with almost no volts 
pressure and with the brushes in neutral position. For this reason 
a so-called compensated ” continuous-current generator on the Déri 
system is used and in this machine, by means of the special 
winding, any cross-magnetic action of the armature is completely 
negatived, and perfectly sparkless working is obtained for all loads 
and voltages. : 

The converter serves two purposes. Firstly, it converts the high- 
tension three-phase current to continuous current, and secondly, its 
still more important function is to secure an almost complete avoid- 
ance of the otherwise heavy peaks" of current on the supply mains, 
brought about through the starting of the winding plant. This is 
effected by the arrangement that at the starting of the winding 
motor and during its acceleration period, the extra demands of the 
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gradual switching out of the resistance, a sudden sinking of the 
current in the induction motor below its normal value is prevented, 
and it is gradually sent up again to its correct speed. In order to 
bring the converter set to a stop quickly, when required, a brake- 
block is arranged below the flywheel-rim, and this can be applied 
by means of a hand-wheel and spindle and is fitted with water 
cooling, conveniently controlled by a tap near the brake spindle. 
The converter set is kept continually running during the hours of 
winding. 

All necessary precautions such as maximum cut-outs, fuses, 
emergency switches, &c., in addition to the brakes already men- 
tioned, are provided. The switch G has for object the immediate 
cutting out of the field excitation of the generator D in order to be 
able, if necessary, to stop the winding motor at once by this means. 
Near to the driver is also erected a cast-iron column carrying the 
ammeter and voltmeter, &c., which guide him when starting up, 
together with the pressure gauge to indicate whether the correct 
air pressure is available for the brake. 

As in all other services in mining, the application of electricity 
for pumping leads to a far more satisfactory and economical 
solution than that offered by other methods hitherto employed, 


th Slip-rings; F, Flywheel; C, Elastic Coupling; D, Start- 

Exciter Dynal S, Slip Regulator; R, Starting and Slip-regulating 

mer Slip Re lator ; C T, Current Transformer ; V T, Volt- 

R, Shunt Rheostat ; R.S, Reversing Switch: O, Overload Cut-out; 
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echanism ; W, Winding Motor. 


Fic 3.—-DIAGRAM OF CONNECTIONS OF WINDING PLANT AT THE “ DONNERSMARCKHUTTE.” 


winding motor are supplemented by the energy stored up in the fly- 
wheel which drives the generator and assists the induction motor. 
During the changing intervals and periods of light load the supply 
from the power station is used in order to again accelerate the tly- 
wheel, which has meanwhile been slowed down due to its having 
given off some of its energy. The flywheel has the further advan- 
tage that it safeguards the plant against any breakdown due toa 
fuse in the station or circuits giving out, as it alone has sufficient 
energy stored in it to drive the generator for a considerable time. 
The speed variations of the converter in this installation lie between 
490 and 432 revs. per min. 

In order to produce these flywheel effects over the necessary 


range, that is, in order to secure that the energy taken up by the 


three-phase motor from the network will not exceed a certain 
figure—carefully calculated in each case with regard to the working 
conditions of the winding—the liquid starting resistance R used for 
the induction motor is provided with an automatic “slip ” regulation 
depending in action on the amount of current taken from the mains. 
This works in such a manner that at the moment of starting of the 
winding machine, that is, at the moment when the tendency of the 
motor is to take a higher current than its normal current, resistance 
is automatically inserted in the rotor and vice versa when the load 
diminishes, during the slowing down and changing periods of the 
winding, that is, when the current tends to decrease, the resistance 
is automatically diminished. As a result of this insertion of 
resistance, not only is the “slip” increased (up to about 12 per 
cent.), in other words, not only is the flywheel slowed down and 
forced to give up a considerable store of its energy, so helping to 
drive the generator, but also as the resistance of the rotor circuit 
is increased in proportion as the speed falls, the rise in current in 
the induction motor is impeded 

At the speeding up of the flywheel when the load on the winding 
motor is reduced the reverse action takes place. when by the 


such as steam pumping. The advantages of electric pumps over 
steam-driven pumps have been often discussed in these columns, 
and need not be repeated here. Fig. 1 showsthe pumping plant erected 
by the company in the Victor Rauxel pit. Each of the two sets 
consists of one 600 н.р. three-phase motor, running at 960 revs. per 
min, and driving directly a Sulzer centrifugal pump. The supply 
pressure to the motors is 5,000 volts. These centrifugal pumps are 
interconnected, and the first one delivers to the second at a pressure 
corresponding to 825ft. The total height to which the water (1,540 
gallons per minute) is raised is 1,650ft. 


FUEL ECONOMY IN STEAM POWER PLANTS.* 
BY WILLIAM H. BOOTH AND JOHN В, С. KERSHAW, F. I. c. 


INTRODUCTION. 


In presenting this Paper the authors are aware that economy in 
most or all electrical power plants, as usually understood, is at 
present unattainable. The lighting station, the load of which 
at every moment of its working hours can, with care, be arranged 
to suit the economical load of the running plant, is nevertheless 
seriously handicapped by the very short length of time during which 
the total plant is at work. The possession of a really durable and 
eflicient storage battery would raise the load-factor of the plant 
probably eightfold. The traction power house, the load-factor of 
which, for tramway work, varies approximately with the cube root 
of the number of cars run, cannot be worked economically, because, 
though all the power in the station must be run all the working 
hours, excepting, of course, necessary spares or stand-by plant, yet 
the load on the running plant varies from а maximum to a minimum 


* Paper read before the Institution of Electrical Engineers, Jan. 12th. 
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every few minutes, and the mean load of the plant, except in the 
case of systems of several hundred cars, is but a small proportion of 
the total maximum load, and the steam engines at least must be 
wasteful. Here again economy in its fullest sense is a question of 
accumulators. 

The authors assume that the fullest economy of first cost and 
more especially of running cost, are recognised by all station engi- 
neers as only obtainable, in the present state of knowledge, by means 
of a battery. But they are also aware that the battery is so far from 
perfect that its adoption in any case must still be a matter of grave 
and careful deliberation, and that the greatest economy ideally 
possible is too controversial to enter into in this Paper, save 
incidentally. But there are numerous economies possible in every 
power plant, and an endeavour will be made to point these out in 
the hope of stimulating the search after possible and practicable 
economy, to suggest thoughts on which al station engineers may 
work—thoughts many of them suggested to the authors by engineers 
who have directed their own energies in certain directions more 
than in others. Economy, commercially considered, is not identical 
with economy of first cost, nor yet with economy in fuel or wages. 
Nor can commercial economy be defined even as that compromise 
which makes the best return on the outlay, for there are other con- 
siderations which are sometimes paramount. 

It is, for example, justifiable to economise plant in a traction 
station down to such a point that, at occasional special loads, the 
cars shall run a small percentage slow. But the parallel happen- 
ing in a lighting station is altogether undesirable and defeats its own 
ends, because the public who use current are not yet trained to 
switch off some lamps when current fails. In all which follows, 
therefore, it must be understood that every means to economy that 
is put forward must be considered afresh for each particular case, 
for its adoption may be good or otherwise, according to the com- 

any in which it finds itself, and, though the authors are particu- 
arly concerned in fuel economy pure and simple, they are not 
unmindful of the discounts to be made on account of commercial 
considerations. 

Steam-power economy is to be secured by attention to fuel and ite 
combustion, feed-water and its treatment and heating, furnace design 
and arrangement, steam treatment and its use in suitable engines. 

The subject divides itself into the several heads as follows :—(1) 
Feed-water; (2) Fuel; (8) Boilers and Furnaces; (4) Steam; (5) 
Waste Gases; (6) Draught. In such a Paper statistics would only 
Jead to controversies that might obscure the intention of the Paper, 
which is rather to emphasise principles than to indicate beaten paths. 


FEED-WATER. 


Most electrical engineers are now ready to admit the importance 

of attention to the physical and chemical characteristics of their 
feed-water supply, and they recognise the impossibility of obtaining 
the highest efficiency from their boilers if the water is passed into 
them without рш heating, carrying all the original вив- 
pended dirt and dissolved impurities. Only very few natural waters 
are fit for use in steam boilers without some preliminary treatment ; 
chemical examination can alone reveal whether this treatment is 
required and what must be its character. It is not the authors’ 
purpose to go at length into the theory and practice of water-soften- 
ing for steam-raising purposes, and they will only deal very briefly 
with & few of the more important points arising in a consideration 
of the subject. The practical side of the subject was dealt with 
very adequately by Messrs. Stromeyer and Baron in a Paper read 
before the Institution of Mechanical Engineers last session, 
. Analysis.—The examination of a water intended for steam-raising 
purposes should cover its acidity or alkalinity, presence of oily or 
fatty matter, total solids, temporary and permanent hardness. A 
trained chemist is required for this work. The examination of the 
water supply should be repeated at monthly intervals, since changes 
occur in the composition of all natural waters, according to the 
period of the year and the rainfall. Water taken from rivers or 
streams near the coast is subject to contamination by sea-water at 
the periods of flood-tide in the spring and autumn, and this danger 
must be recognised and guarded against. 

When softening appe is installed, whether of the automatic 
or intermittent type, daily tests should be made of the water leaving 
the apparatus, since there is grave risk in many cases of excessive 
amounts of chemicals being used for softening. This excess pro- 
duces priming and other evils in the boilers. The authors have seen 
at a north country works an ingenious automatic arrangement of 
24 vessels for retaining this number of separate samples of the water 
during the day's work, each one filling in succession and requiring 
one hour for this purpose. The chemist at these works spends half 
an hour each morning in this sampling place (which is kept locked), 
and tests in this time selected samples of the previous 24 hours for 
alkalinity and hardness. Some check of this kind is imperative, 
since even the most reliable types of automatic softening apparatus 
are apt at times to get out of order, and variations in the composition 
of the water supply, as already noted, occur during the spring and 
autumn months of the year. 
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Softening A pparatus.—All waters containing more than 15 English 
degrees of total hardness (i. e., an equivalent of 15 grains of calcium 
carbonate per gallon) should be subjected to treatment with chemi- 
cals before use in the boilers; and in large steam-generating plants 
it would probably pay to put in a softening apparatus when the 
water employed tests above 10 degrees of hardness. 

The addition of boiler compositions” to the feed-water as it 
enters the boilers is unscientific and bad. A boiler is designed for 
making steam, and not for carrying out half a dozen other opera- 
tions, which sellers of secret compositions and unwise engineers 
sometimes attempt in it. External treatment of the water in an 
apparatus, which permits removal of the deposit before the water 
enters the boiler, is therefore an essential condition of scientific 
steam-boiler management. The authors do not propose to discuss 
the relative advantages of automatic and intermittent softening 
apparatus. Each type has its advantages and disadvantages, but 
Scientific control is required with one, as with the other, to obtain 
the best results; and, in the absence of this, boiler troubles are 
certain sooner or later to ensue. 


Scale and Grease Troubles.—A thin coating of scale upon the 
boiler plates is advantageous, since it protects the iron from pitting 
and corrosion. When this coating has increased to ysin. in thick- 
ness no further advantage is gained, and the rate of heat transfer 
through the plates is diminished enormously as the scale increases 
in thickness. The heat-conducting power of scale is stated by 
various authorities to be between one-thirtieth and one-hundredth 
that of boiler plate, and should the scale contain oil, its conductivity 
for heat is still further reduced. The presence of oily matters in 
scale can be easily detected by heating а small portion of che scale 
upon а platinum spatula in a Bunsen flame; the scale, if it contains 
oul, chars and gives off a disagreeable odour under such conditions. 
Oil in the water supply, and oily scales are а cause of pitting and 
corrosion, since animal and vegetable oils yield decomposition pro- 
ducts of an acid character, at temperatures which may easily occur 
within the boiler. The examination of the water supply must, 
therefore, include tests for oily and fatty matters, when water from 
the exhaust is employed. When mineral oils are used for lubrica- 
tion this ees te of course is not so great, since these oils do not 
yen fatty acids on decomposition ; but even in this case it is the 

tter plan to keep the oily matters out of the boilers by efficient 
filtration. The addition of caustic soda to the feed-water as it enters 
the boilers, in order to saponify the fatty matter, is not to be recom- 
mended, since soapy water leads to priming and other troubles only 
а little less serious than those caused by oils. Although the com- 
plete separation of oil and grease from feed-water is not a simple 
matter, it can be effected with well-designed apparatus intelligently 
worked. As a guard against pitting and corrosion, the authors 
recommend the use of zinc slabs and rods, bolted in suitable posi- 
tions to the stays and angle plates of the boiler. The action of this 
metal is too well known to require comment; and even if its electro- 
chemical action does not come into play, these metal projections 
into the body of boiling water will help to promote regular steaming 
in the boiler. 

Preheating and Thermal Storage.—The oe of feeding 
the boilers with water approaching as nearly as possible to the boil- 
ing temperature is now fully recognised. Not only does this promote 
more regular steam generation and, therefore, the efficiency of the 
boiler plant, but it also accelerates the softening process, since the 
chemical reactions upon which this is based take place much more 
rapidly in hot solutions than in cold or warm ones, and the precipi- 
tates obtained are more easily settled out in the former case. 

The only question regarding the value of preheating upon which 
engineers are now disposed to differ, relates to the use of live steam 
for this e. It is admitted that all the waste heat of a boiler 

lant, whether of the exit chimney gases or of the exhaust and con- 

ensing water, should be utilised, if possible, in the feed-water 
supply, and that the heat obtained in this way is clear gain. But, 
the advantages of using live steam, in addition, for heating the 
feed-water up to 212° Е., or above that limit, as in the Thermal 
Storage system, is not by any means fully recognised, and there is 
still a disposition to regard this method of using live steam as 
uneconomical and wasteful. The authors do not agree with this 
view. The heat of the live steam is retained in the feed- water 
heater, and the advantages to be gained by having all the water 
heated to a temperature of 212°F. or higher, far exceed the slight 
loss of heat which occurs by condensation and radiation from the 
connecting pipes between the pre-heater and the boilers. Of course 
this loss must be minimised by placing the feed-water heaters close 
to the boilers. 

The real cause of the increased efficiency which independent 
authorities (as, for instance, Mr. Miller and Col. Crompton) assert 
has been obtained from boilers fed with water at or above 212°F., is 
not yet settled. If water containing solid matter in suspension be 
heated in a glass vessel, it can be observed that convection currents 
are set up which continue until the boiling temperature is attained.’ 
These currents must necessarily absorb some portion of the heat 
energy of the fuel, and convert it into mechanical work. A possible 
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explanation of part of the gain observed when feeding boilers with 
water at or above 212 F. is, therefore, that the loss of heat due to 
the performance of merely mechanical work is avoided, and the 
whole of the heat energy of the fuel is devoted in the boiler to the 
conversion of the water into steam. In the feed-water heater as 
usually designed, convection heating does not take place to any 
great extent, the water being heated by falling through the steam 
in the form of mist or spray. 

This explanation finds some support in a Paper read by Mr. 
Hamilton before the Belfast Mechanical and Engineering Associa- 
tion in 1902, and quoted in a leading article in the Engineer of 
August 19, 1904. In this Paper Mr. Hamilton pointed out that the 
hotter the water inside the boiler the greater is the amount of heat 
which passes through the boiler plate per unit of superficial area, the 
measure of relative efficiency being the gain in temperature when 
not steaming and the water evaporated when steaming. The 
increased heating power when steaming represented а gain of about 
100 per cent. іп the normal heat-transmitting power of the boiler 
plates. 

The subject is well worth more study than it has yet received, for 
the facts relating to the gain in boiler efficiencies when fed with water 
at or above 212°F. seem indisputable, and when a satisfactory expla- 
nation of the cause has been given engineers will no doubt be ready 
to adopt pre-heating and thermal-storage plant to a much greater 
extent than is now the case. The steam boiler of the future is 
likely, in fact, to be specially designed for this double duty of pre- 
heating its feed water and providing steam; and it is interesting to 
note that one or two boilers of this type have already been designed 
and patented. 

FUEL SurrLx. 


The importance of the fact that fuel represents 50 per cent. of the 
iotal works cost in the generation of electricity, and that from 10 
to 20 per cent. of this outlay can be saved, is often ignored by 
engineers when contemplating the low price at which they have 
placed their fuel contracts. It is held that, because fuel is cheap, 
therefore it may be wasted with impunity ; and much of the ineffi- 
ciency to be found in the boiler houses of electricity works is to be 
traced to this fallacy. 

But a 10 per cent. saving on the total works costs is worth effect- 
ing even when these costs are exceptionally low; and systematic 
sampling and testing of the fuel would in many cases be found to 
save money. The supplies of fuel, whether cheap or dear, ought 
therefore to be subjected to regular sampling and testing. A check 
upon the colliery firm or coal merchant руш the fuel is afforded 
by the laboratory examination, and this is useful not only in main- 
taining regularity in the quality of fuel supplied, but also in afford- 
ing & basis for the new contracts which are from time to time made. 
The recent letter of Mr. C. E. C. Shawfield, of Wolverhanipton, 
which appeared in The Electrician of October 7, 1904, is proof that 
at last the truth of these statements is being xecognised ; and the 
cnly criticism the authors have to make on this letter is, that Mr. 
Shawfield does not appear to recognise the need of employing 
specially trained men for sampling and testing work. 

Sampling.—The sampling of fuel requires care if the sample is to 
be representative of the bulk supplies, and much of the distrust in 
ongineers' minds relative to the value of laboratory examination of 
fuels, has been due to lack of expert control of the sampling 
operation. A copy of sampling rules is therefore included in the 
Appendix of this Paper, and it is recommended strictly to adhere to 
these when sampling fuel for analysis. It may be considered a 
striking fact, but it is none tho less true, that a sample of only 1lb. 
in weight, when properly taken, can be truly representative of 50 
or 100 tons of coal; and from such & one-pound sample a trained 
chemist can, by further grinding and reductions, obtain а sample of 
2 grammes or less which shall be equally representative of the 
original bulk of fuel. 

Whole shiploads of copper and iron pyrites containing several 
hundreds of tons are regularly sold on the results of the analyst's 
tests made with only $ gramme of ore, without any disputes occur- 
ring between buyer and seller, and it is certainly not impossible to 
obtain equally accurate sampling and testing in the case of fuel. 
But, as already said, scientific knowledge and control are required 
in the sampling operation, and lacking this no fuel test is worth the 
paper upon which it is written. The idea should therefore be given 
up that a few shovels of coal taken from any part of the fuel heap 
and placed in а box constitute a sample," and some personal time 
and attention should be devoted to the rudimentary principles of 
sampling and to the training of men specially for this work. 

A regular and constant check upon the fuel supplies can then be 
obtained by having daily samples of the fuel taken. These samples 
can either be tested separately, or an average can be obtained at 
weekly intervals, by mixing all the daily samples and reducing these 
to smaller bulk in the manner described in the sampling rules. 
When a coal-conveying Po is installed, an automatic sampling 
arrangement should be added to it. 


Testing.—The testing of fuel for technical purposes should cover 
moisture, ash, coke, volatile matter and calorific value; the last 


being calculated from the approximate analysis and also ascertained 
by burning from 4 gramme to 2 grammes of the fuel in one of the 
various forms of fuel calorimeters. Men without training in 
chemical analysis should not undertake this kind of work. Fuel 
calorimetry is difficult, and even trained chemists require practice 
and experience in it before trustworthy results can be obtained. 


Placing Fuel Contracts.—It is often found that the fuel which 
yields the best laboratory test results is not that which produces the 
most steam per pound of fuel when burnt under the boilers; and a 
tendency is manifest to make use of this fact as an argument for 
dispensing altogether with fuel analysis and calorimetric tests, when 

lacing fuel contracts. This view is а superficial one, and is want - 
ing in a true appreciation of the factors which govern the combus- 
tion of fuel under the boilers. | 

Every type of boiler-surface is naturally best fitted for burning a 
specific kind of fuel, and by empirical trials this fuel may, of course, 
be found. When fresh contracts are to be made two courses are 
open: either to obtain a fuel as nearly as possible equal in physical 
and thermal properties to that last contracted for—or, to obtain a 
different fuel and adapt furnaces and draught to the new fuel. Now 
the chemical and calorimetric examination is of the greatest value 
in either case. It simplifies the search for a fuel similar in all 
characteristics to that last used, since if the percentage of ash, 
volatile matter, coke and fixed carbon be determined, the desired 
fuel can be selected without recourse to the troublesome and expen- 
sive steam-raising trials under the boilers. If, on the other hand, 
another type of fuel be selected owing to its much lower price, the 
laboratory examination will be a guide to the changes required in 
furnace construction, methods of firing and draught, in order to get 
smokeless combustion and high efficiencies, when this fuel is burned 
under the boilers. | | 

Too little attention has certainly been given in the past to this 
question of adapting the furnace construction and methods of firing 
to the fuel, and whatever boiler makers chose to recommend has 
been much too readily accepted. Most of the electricity works where 
high-priced fuel is now being used, because it is asserted that steam 
cannot be kept up or that smoke is produced when burning cheaper 
fuel, are simply playing into the hands of the South Wales Colliery 
companies. 

The authors assert that with suitable furnace construction and 
scientific control, bituminous fuels can be burnt without causing 
smoke troubles and with high efficiency under every type of boiler, 
and that great savings in fuel costs could be effected in this direction. 
But the furnace construction must be adapted to the fuel, and it is 
absurd to suppose that furnaces designed for burning anthracite or 
semi-anthracite fuel, will satisfactorily burn fuels containing 30 per 
cent. or more of volatile matter. The percentage of volatile matter 
which a fuel gives off when heated is in fact a measure of the size 
of the chamber required for its complete combustion, and it is here 
that the laboratory examination of fuel yields results of the greatest 
value, That such an examination is still regarded as unnecessary 
and of no help in the placing of fuel contracts, is clear proof of how 
much has still to be learned in the scientific control of steam plant, 


(To be continued.) 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Tangential Force of Light.—The existence of pressure on a 
surface due to the incidence of a normal beam of light, first 
deduced as a consequence of the electromagnetic theory by 
Maxwell, was recently fully confirmed by the experiments of 
Lebedew, and quite independently by the exact work of 
Nichols and Hull. These experiments show that the pressure 
exists and that it is equal to the energy density in the incident 
beam. If the beam is inclined to the normal of the surface on 
which it falls, and is not absorbed by the surface, there is a 
reduced normal pressure on the surface. But when the light 
is absorbed, there is, in addition, a tangential pressure on the 
surface, which urges it to motion in its own plane. This stress 
has been experimentally proved to exist by J. H. Poynting. 
The tangential stress is much more easily detected than the 
normal pressure. For the action of the gas surrounding the 
surface is normal to it, and is with difficulty disentangled from 
the normal light pressure. But the gas action is at right angles 
to the tangential stress, and it is merely necessary to arrange 
a surface free to move in its own plane to eliminate the action 
of the normal forces and to reveal the tangential stress. The 
author has realised these conditions by fixing two small cir- 
enlar glass discs at the ends of a horizontal light glass rod with 
their planes perpendicular to it. One of the discs was lamp- 
blacked and the other silvered. The rod was placed in a light 
wire cradle and suspended by a light quartz fibre about 25cm. 
long in a brass case with glazed sides. On the cradle was a 
mirror by which deflections could be observed with a telescope 
on a millimetre scale 1:8 metre distant. A deflection of one 
scale division corresponded to a tangential force on the disc of 
about one two-millionth of adyne. The air was pumped from 
the caso till the pressure was less than lem. of mercury. A 
parallel beam from a Nernst lamp was then directed so as to 
be incident obliquely on the lamp blacked disc. In all cases 
the disc moved away from the suurce of light. This is a bril- 
liant proof of the existence of the tangential force. A quan- 
titative determination showed an agreement to within 12 per 
cent., and a maximum at an incidence of 45deg., as required 
by the theory. 

J. S. Ротхтіхо, Philosophical Magazine, January, 1905.) 


Kerr Effect at Low Potentials—G. W. Elmén has discovered 
a variation from Kerr’s law of the double refraction of carbon 
bisulphide under electric stress when that stress becomes very 
small. When light polarised at an angle of 45deg. to the lines 
of force is passed through certain dielectrics, between two 
parallel electrodes, they become doubly refracting. The 
difference of phase, 9, between two components of light at 
right angles and parallel to the lines of force, as represented 
by Kerr, and verified by later observers, is 


$ + a 
a 


where B is the electro optic constant, depending on the dielec- 
tric, 1 the length of the beam, а the distance between the 
plate electrodes, and P the difference of potential between the 
electrodes. From the author’s data, there scems to be a 
decided deviation from the above law for low potentials. As 
the potential was decreased from about 200 volts per millimetre 
between the clectrodes, the decrease of 8 was observed to be 
in smaller ratio than the decrease of P?. The author used an 
elliptic half-shade polarising system. The potential was sup- 
plied by a storage battery of about 1,400 volts, and was 
measured by means of a voltmeter which had been calibrated 
so that the possible errors for potentials under 200 were less 
than 1 per cent. On plotting the electro-optic constants as 
ordinates and the potential gradients as abscisse, the curve 
for carbon bisulphide is approximately a straight line until 
about 200 volts per millimetre of distance, when it turns and 
seems to become almost asymptotic to the ordinates. The 
author points out the great similarity between the Kerr electro- 
optic constant and the permeability of iron as determined by 
magnetic induction, and suggests that possibly the double 


refraction in liquids under electric strain is due to a state of 
polarisation analogous to that which takes place in a magnetic 
substance when magnetised. m 

[G. W. ELufN, Physical Review, January, 1905.) ° 


Electric Combination of Hydrogen and Orygen.—P. J. Kirkby 
has obtained some interesting results in the course of his 
work on the union of hydrogen and oxygen at low pressures 
through the passage of electricity. . He prepared the gases 
simultaneously by the electrolysis of pure barium hydrate 
contained in a small sealed glass vessel. By this method the 
gases were generated free from hydrocarbons, ozone and 
peroxide of hydrogen. The mixed gases were dried and: 
admitted to a glass bell jar containing the parallel plates. 
between which the current was to be passed. The parallel 
plates were connected to the poles of a battery of small lead 
cells, ranging up to 1,080 volts, through a high resistance and 
а sensitive ammeter. In this way the quantity of electricity: 
passed through was known, while the pressures before and 
after its passage were determined by McLeod gauges. The. 
results showed that in spite of great variations in the pressure 
and in the distance between the electrodes, the lowering of 
pressure in millimetres of mercury bore to the quantity of elec- 
tricity in coulombs passed through the hydrogen id oxygen 
a nearly constant ratio amounting to about 2, and ranging 
from 1:6 to 2-1. The distances experimented with ranged from 
0:25em. to 1:5cm., and the pressures from 1:1mm. to 93mm.. 
of mercury. Within these limits, at all events, from six to 
nine times as many molecules of water vapour are formed a3 
pairs of ions. This result is independent of the capacity of 
the apparatus and of the nature of tho electrodes. 

(Rev. P. J. Кївквү, Philosophical Magazine, January, 1905.] 


Law of Radiation at Low Temperatures. —E. Bose proposes a 
novel method for testing whether the Stefan-Boltzmann law 
of radiation holds good at very low temperatures. A quantit 
of radium bromide is enclosed in a thick-walled platinum ball 
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a surrounded by a glass vessel b, which can be evacuated and 
kept at a constant temperature. The platinum ball is sus- 
pended by a thermocouple, which serves as a thermometer as 
well as a suspension (see diagram). Now, when a state of 
equilibrium has been attained, the platinum ball will always 
be a few degrees above the temperature of the surrounding 
vessel, and the difference will be the greater the more the 
temperature of the glass vessels approaches the absolute zero. 
The heat given out by a certain quantity of radium being 
known, the radiation constants are quite determined. The 
“black body” conditions may be realised by platinising the 
ball by means of Lummer and Kurlbaum's platinising liquid. 
The radiation of the radium is most likely independent of the 
temperature, but its variation, if any, could be allowed for. 
The author proposes to choose the masses of radium in such 
a manner that in an envelope kept at freezing point the tem- 
peratures maintained by three different preparations should be 
O-ldeg., ldeg. and 7deg. respectively. A quarter gramme of 
radium bromide.would be the maximum quantity required. 
He shows that if the fourth-power law of radiation holds good 
down to the lowest temperatures, the abaolute temperature 
assumed in an envelope kept at the absolute zero would be 
53-49deg. absolute’ in the case of the first preparation, 
95-1ldeg. in the case of the second and 155-99deg. in the 
case of the third. All intermediate temperatures would be 


easily deduced. 
LE. Bose, Physikalische Zeitschrift, January 1, 1905.] 
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THE APPLICATIONS OF ELECTRICITY TO 
THEATRES. 

It has been said that if some of our progenitors could return 
to mortal existence they would altogether fail to recognise the 
world of their time and would probably be scared out of reason 
at some of the extraordinary results of scientific progress. The 
same might equally well be said of the early school of actors, 
except that the great changes have occurred more recently and 
many older members of the theatrical profession have been 
actual witnesses of them. Not very many ycars ago, it was 


the exception to find electric light in a theatre, whereas now 


it is, of course, quite the rule. Indeed, it is by no means 
impossible that many who read this article will remember the 
old paraffin foot-lights, which are still used by some of the 
“penny gaffs” touring the provinces and performing plays 
of a most lurid order. It is even conceivable that some will 
also recall the farthing dip or the rush-light by whose aid 
some of the most famous actors who have ever lived played 
many parts. Following these primitive forms of illumination 
came gas, and a large number of theatres, both in and out of 
London, are still provided with the older method of lighting. 
It is, however, used chiefly as a stand-by in the more modern 
theatres, and is being gradually eliminated even for this pur- 
pose. The old-fashioned “sun burner,” situated in the roof 
far above the heads of the audience, and consisting of innu- 
merable small jets, is slowly but surely disappearing, and it 1$ 
perfectly safe to say that it is gone for ever as far as new 
theatres are concerned, Its disadvantages, as well as its advan- 
tages, were numerous and obvious. Probably it was adopted 
in the first instance owing to the ease with which it could be 
lighted and extinguished, as compared with its equivalent in 
individual jets located in various parts of the building. Pilot 
jets had to be provided in any case, and it was easier and 
cheaper to provide two or three for the sun burner than one 
for each individual isolated jet. As to the effect produced, 
there still remains a diversity of opinion, and certain managers 
are loth to dispense with the principle of the sun burner; 
consequently they insist on a large electrolier replacing the 


sun burner when gas is ousted by electricity. 
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Lighting of tho auditorium is comparatively easy, however ; 
when once the intensity of illumination has been decided 
upon, it remains simply to exercise a wise discretion in the 
patterns of the fittings, so that these may harmonise with 
the general scheme of decoration. The actual wiring is, of 
course, a most important point, but does not differ greatly 
from that of other large buildings except that the individual 
lamps are not controlled by ordinary tumbler switches, but 
are wired in groups, each group being controlled by a switch 
either contained in a lock-up case or situated on a large board 
in charge of a regular attendant. Some auditorium lighting 
is also controlled from the stage switchboard, and a certain 
number of lamps, such as those which indicate exits, &c., are, 
under a regulation of the London County Council, always left 
on. In no circumstances may these be extinguished during a 
performance, and they are termed *' police lights." Another 
interesting regulation imposed by the London County Council 
makes it imperative for a theatre to be provided with two 
separate and distinct means of lighting. Formerly, compliance 
with this regulation was effected by installing both electric 
light and gas, but now the practice is to dispense with gas and 
substitute for it an electric service by another supply company. 
But this is not all: the very newest theatres in London have 
really three sourcesof supply, twobeing fromseparate companies, 
and the third from a set of special theatre mains laid by one of 
the companies and fed by entirely separate generating plant. 
Normally, current is taken from both companies, while in some 
cases the special theatre mains are also used and in others kept 
purely as а stand-by. It may be mentioned, in passing, that 
the London County Council, by virtue of powers accorded 
to it under the Metropolis Management and Building Acts 
Amendment Act 1878, and the Local Government Act 1888, 
specifically states that all stage lighting should be carried out 
by means of electric light. There are, however, many stage 
managers and others who maintain that lime lights as distinct 
from arc projectors aro absolutely essential for good effects and 
the result is that there are still far more of the former than 
the latter in use at the present day. But this can hardly be 
looked upon as lighting proper, and provided the requisite pro- 
cautions are observed, no exception is taken to it by the Council. 

Perhaps no class of wiring work presents so many difficulties 
as that on the stage of a theatre. In the early days very feeble 
attempts were made to render it free from danger and liability 
to breakdown, and an inspection of some old work, especially 
in the provinces, coull only inspire the thought that there 
must have been some beneficent Providence whose sole duty 
was to protect the lives and property of actors and stage 
employees from disaster. Such things as casing held up by the 
wires which it was supposed to protect, switches which closed 
again automatically after being opened, and many other 
instances of either bad workmanship or rough, untrained treat- 
ment, were only too numerous. But those times and the evils 
they bore have disappeared. The lighting of a theatre is now 
а science in itself, and consulting engineers have arisen who 
have made a special study of it. These, working in conjunc- 
tion with the London County Council or other authorities 
controlling the lighting of theatres, have evolved a system 
which is as near perfection as could be desired. An excellent 
example of this is to be found at the new London Coliseum, 
an article on which appears on another page. Hore, although 
the lighting load alone is far greater than that of many 
small towns, yet there is, in addition, a power load which 
many borough electrical engineers would view with envy if it 
were not for the exceedingly low load factor which is secured. 
As a matter of fact the peak is not of more than a few 
minutes' duration—viz, the length of time required for the 


great Derby scene. This takes place four times a day, and for 
the rest of the time there is very little power required at all, 
except for turning the stage slowly in order to bring fresh 
scenes before the proscenium. Without doubt the work at the 
Coliseum represents one of the finest examples of theatre illumi 
nation and equipment extant, and those whose duty it has been 
to design and carry it out are entitled to the warmest praise. 
It would be useless, on this occasion, to assert the superiority 
of electricity over any other form of illuminant for stage pur- 
poses, sinco it has been proved, by its universal adoption, to 
be most eminently suitable. Its chief recommendation is its 
absolute immunity from danger when properly installed and 
maintained. Efficient maintenance and constant inspection 
are most important, owing to the rough treatment which all 
stage appliances invariably receive. By means of frequent 
tests and constant supervision, however, all fear of evil results 
may be eliminated, and the public may rest assured that the 
risk of fire from electrical causes is practically non-existent. 


THE TANTALUM LAMP.* 


BY DR. W. VON BOLTON AND DR. О. FEUERLEIN. 


Part I.—By DR. W. von Bouton, 


Whilst the carbon filament incandescent lamp remained for nearly 
two decades the sole representative of glow lamp manufacture, pro- 
ss was being quietly made in this art. The firm of Messrs. 
Sienen & Halske has for many years been working at a solution 
of the problem of an economical incandescent lamp, and arrived, 
some time ago, f at the fundamental principle that the visible part 
of the radiation of an incandescent body increases progressively with 
its temperature. This warrants the postulate that the most econo- 
mical lamp will be that whose incandescent material will withstand 
the highest temperature. 

Messrs. Siemens & Halske had arrived at this conclusion and 
charged me several years ago with the task of discovering a material 
which should have a шеи point considerably above the tempera- 
ture at which incandescent lighting becomes highly economical, so 
that filaments made of such a material would not melt or dis- 
integrate at that temperature. Whilst our laboratory work, founded 
upon this idea, was going on, the first two advances in incandescent 
lighting were made public, one being the Nernst ” and the other the 
“ Osmium lamp. 

There are certain metals the melting points of which are known 
to be considerably above 2,000 C., and the task resolved itself into 
finding one which, while fulfilling the above requirement, could be 
easily worked to form a filament, and not be very rare or difficult to 
procure. It was early observed that brown vanadium pentoxide, 
which, according to Berzelius does not conduct electricity, is, as a 
matter of fact, а conductor even when cold. This observation induced 
me to try whether vanadic acid could not be electrolytically decom- 
posed. In this I succeeded, but the melting point of the vanadium 
obtained proved too low for the purpose in view. Since the metals 
niobium and tantalum are members of the vanadium group, niobium 
having an atomic weight double that of vanadium while the atomic 
weight of tantalum is double that of niobum, it was thought that 
one or both of these metals might prove to have the desired qualities. 
On experimenting with niobium on the lines adopted for vanadium, 
it appeared that this metal has a considerably higher melting point 
than that of vanadium, but not, however, sufficiently high; more- 
over, some of the niobium filaments which I made had a very strong 
tendency to break up when heated by the electric current. 

Tantalum was tried next. I reduced potassium tantalo-fluoride 
in the manner prescribed by Berzelius and Rose and found that the 
finely divided tantalum so produced became fairly coherent on roll. 
ing, so that by this treatment metallic strips of it could be made. It 
was also attempted to work tantalum oxide into the shape of a fila- 
ment by mixing it with paraffin and to reduce it directly into the 
form of a metallic thread. In these experiments there was observed 
for the first time a minute globule of molten tantalum, and this 
globule was of sufficient toughness to ermit hammering and draw- 
ing into wire. Following out this observation, tantalum powder 
was melted in a vacuum, and then it was found that the highly- 
heated metal parted with the gases it contained. In this manner I 
produced my first filaments of pure metallic tantalum, which were, 
however, very small. When these had bcen used in lamps with 


* Translation (through the courtesy of Mr. Alexander Siemens) of a 
Paper read before the Elektrotechnischer Verein of Berlin on January 17th. 
+ Cf. W. Siemens in Elektrotechnische Zeitschrift, Vol. IV., p. 107, 1883. 
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promise of good results, an attempt was made to devise a definite 
process of purifieation. "The potassium tantalo-fluoride was reduced 
to metallic powder ; this powder contains a small proportion of oxide 
and of hydrogen which is absorbed during the reduction. When 
the powder was melted in a vacuum the oxide and absorbed gas dis- 
appeared, and a reguline metal remained; on carefully re-melting this 
it became so pure that no appreciable impurities could be detected init. 

The chemical properties of this pure tantalum are very remark- 
able, and some of them are of such a nature as to lead me to sup- 

ose that nobody other than myself has ever had metallic tantalum 
in his hands. When cold, the material strongly resists chemical 
reagents; it is not attacked by boiling hydrochloric acid, aqua regia, 
nitric acid or sulphuric acid, and it is also indifferent to alkaline 
solutions ; it is attacked solely by hydrofluoric acid. Following the 
behaviour of steel, when heated in the air it assumes a yellow tint 
at about 400°C., and the tint changes to dark blue when the tantalum 
is exposed for some time to 500°C., or for a shorter time to 600°C. 
Thin wires of the substance burn with low intensity and without 
any noticeable flame when ignited. It absorbs hydrogen as well as 
nitrogen with great avidity, even at a low red heat, and forms with 
them combinations of a metallic appearance, but rather brittle. It 
combines with carbon very easily, forming several carbides which, 
as far as they are at present known, sre all of metallic appearance, 
but also very hard and brittle. The product which Moissan thought 
to be tantalum was clearly a carbide of this nature or an alloy of a 
carbide with pure tantalum, for Moissan himself stated that his metal 
still contained 4 per cent. of carbon. Considering the high atomic 
weight of tantalum (183) it is obvious that a very small quan. 
tity of carbon suffices to carburize a relatively large quantity of 
tantalum. This view of the constitution of Moissan’s product is 
confirmed by the properties he ascribed to the metal—namely, 
specific gravity 19:8, great hardness and brittleness. These are not 
properties of pure tantalum. When in the form of powder, still 
containing, as previously stated, oxide and hydrogen, the specific 
gravity of my material is about 14; when purified by fusion and 
drawn into wire it has a specific gravity of 16°8. It is somewhat 
darker than platinum, and has a hardness about equal to that of 
mild steel, but shows greater tensile strength than steel does. It is 
malleable, although the effect of hammering is relatively small, so 
that the operation must be rather long and severe to beat the metal 
into a sheet. It can be rolled, as well as drawn, into very fine wire. 
Its tensile strength as a wire is remarkably high, and amounts to 
95kg. per square millimetre, while the corresponding figure for good 
steel is 70kg. to 80kg., according to Kohlrausch. 

The electrical resistance of the material at indoor temperature is 
0:165 ohms for a length of 1 metre and a section of 1 sq. mm. 
(specific conductivity as compared with mercury 6:06). The tem- 
perature coefficient is positive, and has a value of 0°80 between 
0*C. and 100°C. At the temperature assumed by the incandescent 
filament in the lamp at 1:5 watts per candle-power, the resistance 
rises to 0:880 ohms for a length of 1 metre and a section of 1 sq. mm. 
Tho coefficient of linear thermal expansion between 0°C. and 60°C, 
is 0:0000079, according to experiments made by the Imperial 
Normal-Aichungs commission. Fusion is preceded by a gradual 
softening, which appears to extend over a range of temperature of 
several hundred degrees. The specific heat is 00865, во that the 
atomic heat is 6:64, which is in accord with the law established by 
Dulong and Petit. 


Part II.—By Dr. О. FEUERLEIN. 


The results of the work carried out in our chemical laboratory, as 
described by Dr. von Bolton in the first part of this Paper, were, of 
course, of the utmost interest to our incandescent lamp manufactur- 
ing department. As soon as Dr. Bolton’s experiments showed that 
the originally brittle tantalum could be made ductile enough to draw 
into wire by the usual methods, and that this wire could be bent and 
coiled like a thin steel wire, it became possible to test it thoroughly 
as to its usefulness for incandescent lamps. The first trials wit 
wires of about 0°8mm. diameter gave most promising results, They 
confirmed the fact that tantalum has a very high melting point, and 
that it is but slightly subject to disintegration in & vacuum, even 
when subjected to a heavy current. 

The first tantalum lamp that proved moderately satisfactory in 
that it admitted of an exact measurement of the electric end photo- 
metric conditions and stood a burning test for some time, was com- 

leted just over two years ago—viz., on December 28, 1902. This 
amp had a loop-shaped filament made of the first tantalum wire ever 
drawn. The diameter of the wire was 0:28mun., its effective light. 
ing length 54mm. and its electrical resistance when cold 0:29 ohm. 
This corresponds to a specific resistance (1 metre length, 1 sq. mm. 
section) of 0:881. The photometric measurements made at efficiencies 
of 2, 14 and 1 watt per Hefner candle-power showed potential dif. 
ferences of 4:9, 4:95 and 5:9 volts, currents of 5, 5:46 and 6'2 
amperes, and illuminating values of 11, 18 and 37 Hefner 
candle-power respectively. On being burnt at 1 watt per candle. 
power the lamp had a life of 20 hours, during which it blackened 
considerably. 


As the chemical and mechanical manufacturing processes developed 
and the material became purer and the wires more uniform, the 
results obtained also improved. The lamps lasted longer and 
blackened less; at the same time the specific resistance decreased 
until it had dropped to the present figure of 0:165 for the pure metal. 
It is clear that the material used for the first lamps still contained a 
considerable quantity of impurities, probably niobium and carbides, 
which caused the great disintegration and the nearly double specific 
resistance. During these first trials we looked very carefully into 
the question as to what dimensions the filament of a tantalum lamp 
ought to have for ordinary voltages and illuminating values. From 
the dimensions of the filament used in the first lamp we calculated 
that, with this rather impure material, we should require a filament 
about 520mm. long and 0:06mm. diameter for a lamp for 110 volts, 
82 Hefner candle-power and 1:5 watts per candle-power. These 
unusual figures increased when the specific resistance of the material 
had diminished to the present value of 0°165, at which for a 32 Hefner 
candle-power lamp, a filament of about 700mm. in length by 0:055mm. 
in diameter was required; for a 25 Hefner candle-power lamp, a 
filament of about 650mm, by 0 05mm. diameter was required. Thus, 
in order to construct a practical and useful lamp for standard 
voltages and illuminating values, we had to solve the problem of 
drawing the tantalum wire in sufficient length down to a diameter 
of 005mm. to 006mm. ; this we succeeded in doing after long and 
laborious trials. 

In July, 1903, we possessed the first tantalum lamp with a filament 
of about 005mm. diameter. It had a loop-shaped filament 54mm. 
long and it took 0:58 amperes at 9 volts and gave 8:5 Hefner candle- 
power at 1:5 watts per candle-power. On the basis of these figures 
a lamp having the same quality and diameter of wire and working 
at the same efficiency on a 110-volt circuit would have a filament 
650mm. long and would give 43 Hefner candle-power. The experi- 
ments thus far had proved that the task of producing lamps for 
110 volts and a maximum of 25-32 Hefner candle-power was not 
an easy one in several respects. We had to solve the problem of 
suitably and reliably fixing а filament rather more than 2ft. long 
within & glass globe which should not exceed to any great extent 
the dimensions of the usual incandescent lamps. The first and 
most obvious attempt was made, of course, by adhering to the loop 
shape and accommodating the required length of wire by connect- 
ing several such bows in series within the lamp. However, lamps 
made according to this plan with two to four tantalum loops gave 
results which were anything but satisfactory. 

It appeared that, like all other metallic filaments which have 
hitherto been used for incandescent lamps, tantalum wire softens 
sensibly at the temperature attained when worked at 1:5 watts per 
candle-power. To use loop-shaped or spiral filaments similar to the 
carbon filaments of the common incandescent lamps, was, therefore, 
out of the question. There was no difficulty in suspending the 
loops, but in that case the lamps would have to be used exclusively 
in a vertical position, a limitation which we wished to avoid in 
all circumstances. Besides, such a construction would necessitate 
staying the loops firmly to prevent them from becoming entangled 
with each other during transport of the lamps. Nor did lamps 
made with loops of corrugated wire (Fig. 1), or of plain or corru- 
gated metal ribbon give satisfaction; for although the loops were 
certainly shortened in this way, there were other drawbacks which 
caused us to abandon this construction. It soon became apparent 
that the one road to success lay in the direction of dividing the 
filament into a number of short straight lengths supported at their 
ends by insulated holders. In this manner we succeeded at last, 
in September, 1903, in producing the first really serviceable lamps 
for about 110 volts. This lamp is illustrated in Fig. 2, and it will 
be seen that it contains two glass discs cast to a central wire holder; 
each disc carries laterally 12 arms having small hooks at their ends 
and insulated from each other. Through these 24 hooks the thin 
tantalum wire is drawn up and down between the two discs. This 
is believed to be the first metallic incandescent lamp for nearly 
110 volts which, like the common carbon glow lamp, can burn in 
any position whatsoever. This lamp supplied about 30 Hefner 
candle-power оп a 94-volt circuit at 1:5 watts per candle-power. [t 
lasted for 260 hours and lost during that time 9:5 per cent. of its 
illuminating power. 

After this first practical success we redoubled our efforts to 
improve the lamp further. As far back as about the middle of 
October, 1903, we succeeded in making the first 200-volt tantalum 
lamp, which was of a design similar to the lamp just described, but 
with 18 arms on each disc and with & greater distance between the 
two discs. I may add at once that itis of interest only asa curiosity, 
for it has served no practical purpose. The length of its filament 
was 1,850mm. and the illuminating value about 60 Hefner candle- 
power. In the course of further development the form of the frame 
of wire filament for the 110-volt lamp went through different stages, 
the principle of subdivision being always followed. Among other 
constructions we tried some in which, instead of one long filament, 
a number of short pieces of wire were fixed on а supporting frame ; 
these pieces, connected in series, made up the total length required. 
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Fig. 3 represents a lamp thus constructed, the wire being fixed 
obliquely in 16 straight pieces between two insulated supporting 
stars. Such lamps offer ilie advantage that short pieces of filament 
can be used in the manufacture. But they are only reliable if the 
wires used in the same lamp are absolutely uniform in diameter 
and quality. In the end we arrived at the shape represented in 
Fig. 4, which is for 110 volts, 25 c.p. and 1:5 watts per Hefner 
candle.power. In this form, differing from most of the previous 
constructions, the central support consists of a short glass rod 
carrying two discs, into which the arms, bent upward and down- 
ward in the shape of an umbrella, are cast. The upper star has 11, 
the lower 12 arms, each upper arm being in a vertical plane mid- 
way between the vertical planes in which two adjacent lower arms 
lie. Between these 11 and 12 arms, which are bent into hooks 
at their ends, the entire length of the filament is drawn in a zig- 
zag fashion. Its extremities, held by two of the lower arms, are 
connected with the foot of the lamp by means of platinum strips. 
The standard type for 110 volts 25 Hefner candle-power and 
1:5 watts per candle-power has a filament 650mm. long and 0'05mm. 
in diameter. The weight of this filament is 0:022 grammes, so 
that about 45,000 lamps contain together lkg. of tantalum. The 
shape of the glass globe is adapted to the frame described above. 
Care has been taken to make it of & size not exceeding the usual 
maximum dimensions of common incandescent lamps of the same 
candle-power (25 Hefner candle.power 110 volts) This shape 


Fic. 3.— TANTALUM 
Амь WITH FILAMENTS 
FIxEp OBLIQUELY. 


Бо. 2. — EARLY ТҮРЕ 
or TaNTALUM Lamp. 


Fic. 1.—— LAMP WITH 
CORRUGATED FILAMENT. 


offers a number of noticeable advantages. In the first instance it 
is very stable and will stand strong shocks without damage to the 
lamp. A considerable number of such lamps sent across the sea to 
test their ability to withstand the hardships of transport came back 
unhurt, although they had been packed just like common glow- 
lamps, and no special care in any respect had been taken in their 
handling. The lamp burns, of course, in any position, and can 
therefore be held in any kind of fitting. The hght is rather white 
and agreeable, and its effect is particularly uniform if the lamp is 
provided with a ground-glass alobo. 

We shall now proceed to describe the electric and photometric 
properties of the lamp and its behaviour in actual use. Numerous 
trials for lengthy periods of time at 1 to 8 watts per candle-power 
have proved the vast superiority of the tantalum lamp over the 
carbon filament lamp under equal electric and photometric con- 
ditions. Expressing this fact in figures, we can state that the 
tantalum lamp consumes about 50 per cent. less current at the same 
voltage, with the same intensity of light and the same useful life ; 
or that, at the same economy, its life is several times that of the 
carbon type. Moreover, at an initial efficiency of 1:5 volts per Hefner 
candle-power the tantalum lamp has an average life quite sufficient 
for all practical requirements, so that this rating has been stan- 
dardised for the 110-volt lamp. Trials have also proved that the 
lamps have a life of several hundred hours at 1 watt per Hefner 
candle-power, but in that case they were very sensitive to variations 


of pressure and often showed an early decrease of illuminating 
power. The useful life of the tantalum lamp—.c., the time within 
which it loses 20 per cent. of its initial illuminating power—averages 
between 400 and 600 hours at 1:5 watts per Hefner candle.power. 
Some specimens have proved to have a useful life of as much as 
1,200 hours. The absolute life, in general, amounts to 800-1,000 
hours under normal working conditions. Further, we have to 
remark that the tantalum lamp blackens but little unless it has been 
strongly overheated during work in consequence of partial short- 
circuiting of the filament. 

It is very interesting to observe the behaviour of the tantalum 
lamp during the whole course of its life. The first fact worthy of 
note is that, like some carbon lamps, the illuminating value increases 
at the beginning, generally after a few hours, by 15 to 20 per cent. 
In the same way the consumption of current rises by about 8 to 
6 per cent., while the consumption of energy drops to 1:8 to 1:4 
watts per candle-power. After that, the illuminating value 
gradually decreases, while a corrresponding increase of the con. 
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sumption of energy occurs. The average behaviour of the 25 c.p. 
lamp at 110 volts with reference to its various periods of life is 
shown in the following table :— 


Intensity of light | 


Consumption of Watts per Hefner 


Life in hours. 


in Hefner c.p. current in amperes. c.p. 
0 | 25-27 | 0:36-0:38 | 15-17 
5 | 28-31 0:37-0:39 | 1:3-1:5 
150 25-977 0:36-0:38 | 1:5-1:6 
300 22-24 | 0:36-0:38 | 1:6-1:7 
500 : . 90-22 | 0:36-0:38 | 1:9-2-0 
1,000 18-20 | 0:35-0:37 2:1-22 


| 

The initial increase of illuminating value and of current consumed 
is doubtless caused by a change in the structure of the tantalum 
wire, this change being accompanied by a reduction of resistance 
and, consequently, of the phenomena resulting therefrom. We 
may say at once that after a certain amount of use the filament 
presents а radical change in appearance when viewed with the 
naked eye. While the fresh filament has a perfectly sniooth and 
cylindrical surface, it acquires a peculiarly glistening aspect as it 
grows old, so that a lamp having served for some time can be 
readily distinguished from a new lamp. When looked at under the 
microscope, the filament that has burned for a length of time 
shows a clear tendency towards contraction and formation of drops 
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or beads. Fig. 5 is an illustration of a piece of filament in its fresh 
state and of the same piece after 1,000 hours of service, the 
specimen in each case being magnified 100 times, This gradual 
shortening of the filament can also be observed in the lamps 
themselves, and offers a further indication of the age of a lamp. 
Fig. 6 represents the filament frame of a new lamp. It will be 
noticed that the tantalum wire is led up and down and hangs loose 
on the supporting frame in easy wide arches, without sharp bends. 
But after being used for some time the aspect of the lamp is quite 
different. As shown in Fig. 7, the wire has contracted, the wide 
arches have disappeared and sharp-pointed angles have taken their 
lace. 
: The behaviour of these lamps is most peculiar when the filament 
has burnt through. While with all other incandescent lamps the 


Fic. 5.—TaxrALU5I FILAuEN T, Brerong Fic, 6.—FILAMuENT FRAME OF 
AND AFTER 1,000 носвз Ове. A New Lamp. 


burning through of the filament is tantamount to the economical 
death of the lamp, it may happen with tantalum lamps that they 
burn through several times without being rendered useless; on the 
contrary, each burning through is followed by an increase, often 
considerable, of the illuminating power. This peculiar result is 
due to the fact that in many cases a broken wire comes in contact 
with its neighbour, so that the circuit is again established. A part 
of the filament is thus cut out of the circuit, and the lamp conse- 
quently burns more intensely, and sometimes even too intensely, in 
which case, of course, спу a short span of life is left to it. Yet we 
have had more than one lamp under observation, the fi'ament of 


Fig, 8.—FILAMENT FRAME, SHOWING 
Broken FILAMENT. 


Fia, 7.—APPEARANCE OF FILAMENT 
AFTER MaVING BEEN IN USE. 


which broke for a first time after a short period of service and then 
broke repeatedly. but notwithstanding this the lamp lived more than 
1,000 hours, We have often succeeded in rendering a lamp with a 
broken filament serviceable again by tapping it to bring the broken 
piece into contact with its neighbour. Fig. 8 represents the frame 
of a мнр in which the filament was burnt through in three places, 
and yet continued to do service. For the sake of clearness, the 
back spans of the filament have been omitted in the drawing, while 
the front spans which were carrying the current are drawn in 
specially heavy lines. 

It must further be mentioned that after serving for some time, 
say 200 to 300 hours, the tantalum filament loses a great deal of 


its mechanical resistance; while, as has been stated by Dr. v. 
Bolton, tantalum wire, when new, has a greater tensile strength than 
steel; it becomes brittle, and will break easily in the course of its 
life as a filament. It is therefore advisable when lamps have 
served for some time not to reinove them from their old fittings and 
pat them into new ones, as that might easily cause the filament to 

reak. New lamps are not very sensitive to strong shocks, even 
while burning, but when this alteration in the filament has occurred 
it is well to preserve them from shocks. 

The behaviour of the tantalum lamp under a very great increase 
of voltage is of special interest to the incandescent lamp maker. As 
was to be expected, the trials made in this respect have also shown 
the superiority of this lamp over the carbon lamp. It has been 
ascertained that tantalum lamps for 110 volts, 25 Hefner candle- 
power and 1°5 watts per candle-power only burn through at 260 to 
800 volts if the pressure is increased slowly and gradually, while 
with carbon lamps designed to work under the same conditions 
nothing like that figure can be obtained. The superiority of the 
tantalum lamp over the carbon lamp with regard to blackening of 
the glass globe can also be proved in a few hours by means of 
comparative burning tests at about 30 per cent. overload. 

Another advantage of the tantalum lamp over the carbon lamp is 
that the resistance of tantalum, like that of all other metals, strongly 
increases with the rise of temperature, while carbon is known to 
diminish in resistance when it is hot. In Fig. 9 the variation of 
the resistance of tantalum and of carbon as a function of the 
voltage is graphically represented, the pressure being assumed as 
100 volts and the resistance at 100 arbitrary units when the 
efficiency is 1:5 watts per Heffner candle-power, so that for each per 
cent. of variation of voltage the respective percentage of variation of 
resistance is shown. It will be seen in the first instance that the 
resistance of the tantalum increases to more than five times its 
original value from the cold state to 1:5 watts per Hefner candle- 
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power, while the resistance of the carbon decreases to about one-half 
of its initial value. It will further be noticed that even afterwards 
the resistance of tantalum goes on rising, while the resistance of 
carbon keeps dropping. Therefore the increase or decrease of pres- 
sure causes the strength of current, and with it the illuminating 
value, to rise or fall at a quicker rate in the carbon lamp than in the 
tantalum lamp, and, consequently, the latter is less sensitive to 
variations of pressure than the former. 

Having thus related the whole history of the development of the 
tantalum lamp, and fully entered into a critical comparison between 
it and the carbon filament lamp, we need scarcely add that we do 
not intend, of course, to be satisfied with what we have already 
obtained. For the time being, however, and until a larger building 
has been erected for the production of tantalum, our firm has resolve 
to keep to the type for which there is an immediate practical demand. 
That is the lamp for 100 to 120 volts, which supplies 25 Hefner 
candle-power at 110 volts, or will have a higher or lower illuminat- 
ing valne if worked at correspondingly higher or lower voltages. In 
conclusion I would recapitulate the properties which we claim as 
peculiar characteristics of our invention as follows :— 

1. The tantalum lamp has a filament made of a metallic conduc- 
tor and burns at once on feing connected without any previous heating. 

2. The light-giving wire is prepared by melting in a vacuum and 
drawing; it is tough even in the cold state, and can therefore be 
coiled and fixed in the lamp when cold. | ‚ 

8. A relatively great length of wire can be placed in a simple 
manner within a bulb of ordinary dimensions. | 

4, Tantalum ore exists in considerable quantities and can be easily 
procured. 

5. Similar principles of treatment can be adhibited to other metals 
of a very high melting point. 
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TRAMWAY OVERHEAD EQUIPMENT MATERIALS.* 
BY H. M. SAYERS. 
(Concluded from gage 554.) 


Bracket arms are often much too long for safety. A 2in. tube 
12%. 6in. long, fixed as a cantilever, and loaded with the weight of 
a span of trolley wire and the suspension fittings, is very near its 
breaking point. The longer the arm the less efficient the tie rod, 
owing to the more acute angle between the two members. As 
generally made, tie rode are pulled up by а nut, so that their 
effective strength is the resistance of the threads to shear. Bracket 
arms 18ft. and 20ft. in length are therefore extremely unsafe, 
having practically no margin of safety. It is better to use eye- 
ended tie-rods and dispense with nuts, and no real difficulty arises 
in erection if the clamps are fixed at measured distances, so that 
the brakets and tie-rods make the correct calculated angle; but if 
adjustment is necessary it is best provided by a long, solid, right- 
and-left thread sleeve fitting the two parts of the rod like a rigging 
screw. Struts are usually inapplicable, but if the scrollwork can be 
made to give some support so much the better. Bracket-arm pole 
clamps should be of substantial length, and a good fit on the pole 
by internal fitting rings at top and bottom. The bolts should fit 
through long bored sockets in the planes of the fitting rings, and be 
kept close into the poles. The socket receiving the arm should be of 
ample length and well thickened out to the body of the clamp. In 
fact, in designing bracket arms and fittings the stresses and strains 
should be calculated out as for a loaded cantilever, ignoring the 
tie-rod, but adding 50 per cent. to the dead weight to allow for the 
rolling lead and its hammering effects. Then the tie-rod and its 
fastenings should be designed to carry the same load safely. 
Malleable cast iron is the best material for pole and bracket-arm 
clamps and bowstring brackets. Porcelain shackles should be used 
as the secondary insulation of bowstrings. 

On straight work the “ straight line hanger is the best insulated 
fitting, but on curves, and wherever there is a probability of lateral 
pressure on the wire the pull.off pattern must be used. "The caps 
of these should be provided with some form of locking device, and 
a soft leather washer should be placed between the head of the 
insulated bolt and the cap. The insulating material on the bolts is 
far from perfect. The compounds are trade ''secrets," but very 
slight investigation shows that shellac is the insulating and con. 
solidating element in nearly all. Mica, asbestos, and other mineral 
substances add some toughness to the mass, but its mechanical 
qualities are generally poor. Whilst new the insulating qualities 
are very good, but in a short time the atmosphere deposits dirt on 
the exposed surface, and sooner or later in damp weather a trifling 
leakage of current chars the surface and breakdown speedily follows. 
This should not happen if the secondary insulation remains good 
and, if porcelain is used, such breakdowns are very rare, because a 
porcelain surface does not char with a small creeping leak, it dries 
up and the leakage ceases. A somewhat tough vulcanite has been 
introduced. Vulcanite has had extensive trials in telegraph prac- 
tice and obtained a bad reputation. Tramway conditions are less 
favourable to its permanence. The usual practice of keeping the 
two trolley wires for up and down directions separately insulated 
and separately fed is highly advantageous. But at junctions this 
becomes very difficult. Insulated crossings are a variety best 
avoided, and, as above stated, the best course is to feed junction 
work separately ; the next best thing is to feed it through one wire 
only of one of the junctioning lines, and to insulate the junction 
from all the other wires. In bowstring suspensions care should be 
taken to provide ample clearance above the cap of the hanger. 
Sometimes only a small fraction of an inch is left between the 
cap and the bracket-arm tube, with the result that at every passage 
of a trolley wheel the hanger strikes the arm, damage soon resulting. 

The soldered ear is the best form of attachment for the trolley 
wire, The use of wire of figure 8, or grooved section, makes the 
mechanical ear satisfactory, but such wire is at once more expensive 
and more troublesome to erect, so that the balance of advantage 
remains with the soldered ear. The metal used for ears should be 
a tongh bronze or gun-metal, and careful inspection after machining 
is necessary to eliminate defective pieces, as the castinga are some- 
what apt to show blowholes and other weak places. The groove to 
receive the trolley wire should be milled to ,},in. larger diameter 
than the wire, and should come to a sharp edge. It is doubtful 
whether the small lugs, which it is usual to provide at the ends of 
the ears for hammering over the wire, serve any useful purpose. 
They sometimes hold up a wire that has not been properly soldered 
until traffic commences. 15іп. is the minimum length of ear for 
straight work, the tendency is to increase the length up to as much 
as 24in., but the advantage seems doubtful. On curves longer ears 
are necessary, and by bending them to a proper radius the change 
of direction of the trolley wheel is much smoothed. Unfortunately, 


* Paper read before the Tramways and Light Railways Association 
on Jan. 13, slightly abridge J. 


curved ears tend to pull into angular shape with use. There 
seems no good reason why they should not b2 cast curved with 
lateral webs to impart stiffness. It would not be necessary to use 
many different radii, as the varying radii of the track curves 
should be met by the use of a larger or smaller number of 
pull.offs, with a standard deviation at each. Splicing eurs should 
not be needed in building a new line, but are necessary for repair 
work. They are rarely well designed, the wire ends having to be 
bent too sharply, and some patterns are provided with foolish 
little steel set screws, that invariably set fast and break off. Anchor 
ears should be provided with stout eyes ofrounded section, to which 
the anchor wire can be secured without bending to a dangerously 
small radius. 


In section insulators the pull of the wires has necessarily to be 
transmitted through insulating material, and it ought to be so trans- 
mitted as a straight pull without any binding or twisting component. 
This is inconsistent with the necessity for allowing a straight level 
path for the trolley wheel. Hence the best designs are but com- 
promises. The terminating arrangements for the wire ends need 
the same easy curvature asin splicing ears. It is better to dispense 
with set screws for securing either the feeder cable or the trolley 
wires, and to have tinned sockets or grooves into which they can be 
soldered. The air-gap pattern is probably better than that with a 
gap stick, but there should be two distinct air gaps, and an insulated 
running piece between them, to prevent an arc being drawn in the 
event of an earth on one wire. Gap sticks of lignum vitæ have 
been found to wear smoothly and give a regular life. Mr. Sayers 
then exhibited a Hewer section insulator, made by Messrs. 
T. Noakes & Sons. This insulator is shown on p. 594. Mr. 
Sayers thought it one of the best vet made, although not 
perfect. Its construction is clearly shown in the drawing, and 
its weight is about 214lb. We understand from tho makers 
that the insulating material has been improved lately, so that 
it is now less liable to crack than formerly.) Junction special 
work fittings also require careful selection. For central wires 
and rigid trolley heads the frog makes a satisfactory facing 
point, provided that it is properly set, with reference to the track 
points and the length of the cars and trolley booms. Even with 
&wivelling trolley heads, frogs will work fairly well if the wire is 
approximately central, but for side wires swithes with movable 
tongues should always be used in the facing direction. Frogs will 
work on side wires in the trailing direction, but must have deep 
cheeks and grooves to take the wheel flanges, as there is a consider- 
able centrifugal force tending to de-wiring, and automatic or spring 
switches are preferable. Crossings are apt to give more trouble 
than frogs or switches. The greatest care should be taken to get 
them of the correct angle to suit the track crossing, but as the angle 
is also affected by the lengths of car and trolley boom, the junction 
should be drawn to scale, a template of the car and trolley boom 
fitted to it in successive positions to ascertain the best angle and 
position for the crossing. Even with a central wire there must be 
a lateral pressure on the trolley wheel taking the junction curve, 
so that guidance by the flanges across the gap is necessary. 
swivelling trolley head adds largely to trouble at crossing by its 
liability to turn while crossing the gap, and this liability is aggra- 
vated by any considerable side reach. At junctions on single lines 
it is best to use only a single trolley wire and thus avoid the use of 
crossings, especially if swivelling heads and side wires are used. It 
involves the use of three automatic switches, but these give much 
less trouble than one crossing. All these fittings should be so 
designed that the trolley wires need not be cut when fixing them, 
and so that they can be securely held by pull-off and span wires to 
their positions. 

As regards the feeder pillars, the best advice is to make them as 
big as will be tolerated. The cylindrical pattern gives the largest 
amount of useful space for the area covered and for the weight of 
the casting, and has the practical advantage that when opened the 
panel is somewhat more accessible. On the other hand, the fitting 
of the curved doors is not so good a job as with the flat-sided pillar, 
and when the doors are closed there is less clearance between them 
and the live parts. Provision should be made for ventilating the 
pillars without permitting the entrance of rain or snow ; the bottoms 
should be filled in over the concrete with a thick layer of pitch or 
bitumen, and all leading in pipes stoppered. "The safest kind of 
panel is a cast-iron frame into which are cemented porcelain insu- 
lators carrying the live metal work, the frame being itself carried 
from the sides of the pillar by oil insulators. It should be easily 
removed for replacement by & new panel. All the cable connections 
should be made on one side of the panel, the switch fittings being 
on the other. Plain quick break switches are frequently used and 
answer most purposes, but where a number of feeder pillars are fed 
by one cable feeder the use of switch fuses, such as the Bates’ 
pattern, will sometimes isolate & faulty length of trolley wire and 
avoid the stoppage of all the sections served by the feeder. As these 
switch fuses are not dearer than quick break knife switches and 
have no troubles of their own they should be chosen, although in 
most cases the feeder circuit breaker will outstrip the fuse. 
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All cable ends should be terminated with corrugated porcelain 
stoppers suitably sealing the dielectric. A kicking coil and lightning 
arrester are necessary to protect the underground cables. Three or 
four kinds of arresters are in use, and there is not much to choose 
between them. I think the Garton is perhaps the best. They all 
get blown to pieces occasionally, either by a lightning discharge or 
the short set up by it. Telephone fittings are generally included in 
feeder pillars. They should not be fixed on the switch panel, but 
quite separately, and surrounded by an earthed metallic frame to 


Fic, 1.—“ HEWER " Ala САР SECTION INSULATOR, Scale—1:8. 


protect them from leakage. Tho same treatment is best for the 
pilot wire terminals that may be provided. Telephones do not 
thrive in feeder pillars, and there is rarely any room for 
them. The provision of a socket box into which the cords of a 
portable set may be plugged is therefore the best arrange- 
ment. If fixed telephones are thought essential they should be 


placed in separate pillars, or in boxes secured to the poles. In 


usually large enough, smaller sizes are too weak. 
, be carried at suc 


to a certain point, and then refuses to bend further, which is а 
' safeguard to the cable. The metal sheathing of the cable should 
not touch the trolley span or bowstring wire, and should, therefore, 
be cut well back. On span-wire work it is best to carry the feeder 
cables on а separate span wire above the trolley wires. This should 
be insulated in the usual way, and the sheathing cut back from it. 
The cable ends then dip down very conveniently to the section insu- 
' Jators, and there is a long surface of cable covering free in air, over 
which very little leakage can occur. The cable terminals here 
should be made with corrugated porcelain stoppers as a 
further precaution. On bracket arms the cables should be 
secured by special collars fitted with ebonite bushes, and 
arranged to give the longest possible leakage path. 

For guard-wiring galvanised steel wire, No. 8 standard 
gauge, is found suitable. Solid wire is better than 
stranded, having a longer life. The same wire may be 
used for guard-wire spans. Guard wires should be run 
over the span wires and secured to them by binding wire 
sweated at the ends of the lappings. In some atmos- 
pheres it is necessary to use bronze instead of steel wire. 
On bracket arm work, a span wire from the pole to a 
standard clamped to the end of the bracket makes the 

best job, but, a neat and good-looking arrangement is hard 
to find. Secure erection is often neglected for the sake of 
` light or ornamental appearance, with sad results. Tele- 
phone and pilot wires are sometimes run on tramway 
poles; hard-drawn copper is the best material. Good 
telegraph practice should be followed in the design and 
attachment of the insulators, but a somewhat freer use 
of shackles is sometimes desirable. These wires are 


sometimes carried on the trolley or guard wire span wires, 


but it is diffieult to make a good job of this. No. 12 wire is 
They should 
levels and positions that they cannot be 
blown across the trolley wires if broken in a gale. The speaking on 
these telephone lines would be improved if they were rotated after 
the manner of the Post Office trunk lines. They generally suffer 


many cases small holes are drilled through the pole underground | much from trolley-wire induction. Overhead feeders have some- 


and above the span wire or bracket attachments, and the cables 
threaded through these holes with the 
slight protection of a wooden or fibre bush. 
Experience shows that they are frequently 
damaged and have in consequence but a 
short life. Their replacement, in case of 
need, is а particularly tedious and exaspe- 
rating job. The following has been found 
a good method of dealing with this matter 
(Fig. 2). An oval hole about 8in. by Sin. 
is cut in one side of the pole about a foot 
below the ground level, and a special 
quarter bend of 8in. pipe passed into the 
pole and bolted through a flange which 
fits its periphery. This 3in. pipe finishes 
in the base of the feeder pillar with a bell 
mouth providing a duct of ample diameter 
and easy curvature for the passage of the 
four cables. The pole is fitted with a 
special finial made in two parts. The 
lower part fits easily into the top of the 
pole supported by a narrow flange resting | 
оп the pole end and expanding upwards [ 
and outwards to form the ornamental 
base collar of the finial. The portion inside 
theYpole carries four screwed glands pro- 
vided with rubber gaskets, and bored to 
pass the cable. Screwing up the glands 
secures the cables by compressing the 
rubber packing rings. Four holes are 
cored out in two opposite pairs, through 
the bottom of the flared out part, through 
which the cables descend outside the pole. 
This fitting is wired by passing the four 
cable lengths through the glands and 
then, by an easy and regular curve, 
through the holes in the wide part. А 
hauling wire having been threaded down 
the pole and into the section pillar, the long 
ends are drawn through the pole and the fitting rests on its 
place. The upper part of the finial is merely a cover shaped to 
match the other pole finials, and secured by two tap bolts. The 
outside cables are secured to the pole by a suitable clamp, and then 
taken by an easy curve to the span wire or bracket. This arrange- 
ment is safe for the cables and, in case of need, their replacement is 
а very simple and speedy operation. It is almost essential to use 
indiarubber insulated cable, as the dielectric must be waterproof and 
flexible. Flexible metallic tubing has been found very suitable. 
It adds little to the diameter and weight; it is very flexible up 
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wires and to be covered, best done by hard cotton or hemp braiding 
saturated with waterproof preservative compound. These conductors 
should be shackled off at every pole. If they are large, it will be 
necessary to increase the size and stiffness of the poles used. 

There must be now a good deal of information available as to the 
normal life of various items of overhead equipment under various 
conditions of traffic and atmosphere, and also as to the nature and 
frequency of breakdowns. Mr. McElroy last year made a laudable 
attempt to collect some of this information, and I am considerably 
indebted to the Paper which he prepared for the last Conference of 
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the Municipal Tramways Association. This, however, is only a 
beginning, and only partial because, for some reason not easy to 
understand, no information was given to Mr. McElroy by any tram- 
way company's officials. It is by the collation and discussion of 
information from all sources that advance may be expected, and every 
little helps, so the continuation of Mr. McElroy’s good start is highly 
desirable. 

The cost of overhead work seems to vary a good deal more than it 
should. Some authorities put it at £1,500 to £2,000 per mile of route, 
but I don’t know how so much canbe properly spent. Thoroughly good 
span-wire work for either double or single lines can be erected for 
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of guard wiring and proportion of junctions, but very heavy and 
complex junctions, car-shed, fan-work and similar special require. 
ments will involve some additional expense. A great deal of money 
can be spent on elaborate scroll-work and fancy painting, especially 
if a little goldleaf is thought necessary to harmonise with the sur: 
roundings ; but these are matters of taste rather than engineering, 
and those who like to pay for them will doubtless continue ta do so. 


GLASGOW CORPORATION TRAMWAYS SUB. 
` STATIONS. 


In the “ Notes” contained in our issue of January 
20th we expressed our belief with reference to Fisher- 
street sub-station that it was the largest sub-station 
with rotary machinery running in this country. 
Mr. Parshall writes us to point out that the Dalhousie 
sub-station of the Glasgow Corporation tramways 
exceeds this capacity, and that it has been in service 
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Prax 
а а a.— 00k w. Коту Converters. 
b b b.—200k w. Tranformers. 
c c c.—Panela for Transformers and Converters. 
d d d.— Panels for H. I. Feeders. 
e e e. Connections to Transformer Switches. 


£1,200 per route-mile, with à fair profit to the contractor, Bracket. 


arm work, for single lincs, here a single line of poles is generally 


AND SECTIONS SHOWING GENERAL ARRANGEMENT OF DALHOUSIE SUB-STATION (GLASGOW CORPORATION Tramways). 


g PR E "Bus-bars. 

k k k.—H.T. Transformer-bars. 

m m.—L.T. Transformer Bars. 
n n n.—Flexible Connections to L. T. Side. 
о о o.—Insulating Supports for Н.Т. Bars. 


pp E Insulating Supports for L.T. Bars. 
‚Т. Switchboard, 
$8 % —— Flexible Connections to H.T. Side. 
t t t.—Connections to Feeder Switches. 


‘since 1901. We are enabled by Mr. Parshall's courtesy to 
describe this sub-station, which is one of five similar sub- 


sufficient, can be done for #1040 per route mile, or even less under | stations supplying the Glasgow Corporation tramways. 


specially tavourable conditions. These rates include av erage amounts 


The plant is arranged as shown in the accompanying illus. 
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tration, and consists of static transformers and rotary con- 
verters, there being in all 7 units, and each unit comprising 
three single-phase 200kw. transformers and one rotary con- 
verter of 550kw. rated output. The sub-station is supplied by 
three-phase currents at a pressure of 6,500 volts between 
phases, and having a frequency of 25 cycles per second. Each 
static transformer transforms from 6,500 to 330 volts, which 
is the pressure at the collector rings of the rotary converter 
corresponding to 525 volts on the D.C. side of the converter. 

Referring to the illustration, it will be seen that each group 
of three transformers is contained in a brick cell with an iron 
door in the front and set with the centre line at right angles to 
the line of converters. | 

The high:tension 'bus bars consist of round copper tubes 
carried overhead on insulators, and comprise a main set of 
bus bars carried by angle irons behind the switchboard and 
transformer 'bus bars carried on angle irons above the switch 
cells. The transformer sets are connected to their respective 
bus bars in delta by means of rubber-covered cables. The 
transformer 'bus bars are connected to the main 'bus bars by 
means of a three-phase air-break switch, as at the time these 
sub-stations were designed oil-break switches had not been 
developed to the present extent. The bus bars for the trans. 
former secondaries are carried on insulators fixed to the walls 
of the transformer cells and are of bare copper; these bus bars 
are connected to the collector rings of the rotary converters by 
lead-covered cables and contain a switch in the circuit which 
is mounted on the switch panel immediately in front of each 
transformer cell. This constitutes an economical and safe 
system of high and low-tension A.C. 'bus bars, with fire risk 
entirely eliminated, and is simple and easy to manipulate. 
The D.C. board is set parallel to the A.C. board on the oppo- 
site side of the sub-station, and needs no description, as it is of 
the usual type of traction switchboard. 

The connections between the A.C. board and rotary con- 
verters, and between the latter and the D.C. board, are carried 
in pipes laid in the foundations of the rotary converters. It 
will be seen that the connections are arranged so that there 
is no crossing of cables anywhere. The connecting cables are 
paper insulated and lead covered, those on the A.C. side of the 
converter being three core cables. 

The rotary converters, transformers and switchboards were 
supplied by the Westinghouse Company. Each rotary con- 
verter carries a track booster on one end of the shaft and an 
induction motor on the other end. The transformers are of 
the oil-cooled type. 

All the sub-stations have been laid out on similar lines, the 
pene in each case being accommodated in tramway depot 

uildings belonging to the Tramway Department. 


GERMAN REGULATIONS FOR HIGH-TENSION 
OYERHEAD WIRES. 


The regulations of the Verband Deutscher Elektrotechniker 
as amended last year include a number of rules for high-tension 
overhead wires and cables, the chief points in which we give 
briefly below :— 


All installations come within the range of the high-tension regulations, 
if the effective pressure between any conductor and earth is (or may be 
through an earth) more than 250 volts. 

Overhead wires must be bare, but where they are exposed to detrimental 
chemical action they may be provided with a coating of protective paint. 

The insulation of overhead wires in damp weather must not be less than 
80 ohms per volt and kilometre (128 ohms per volt and mile) but need not 
exceed 1,500,000 ohms. Generating plants are to be provided with means 
for measuring the insulation resistance during actual service. 

Overhead wires must have a cross-section of not less than 10 sq. mm. 
(0:0155 sq. in.). 

The insulators must be of porcelain, glass or an equivalent material, 
and, when used for voltages above 2,000 volts, they are to be tested at the 
factory to at least double the working voltage. "The insulators are to be 
used in an upright position only. 

Earth connections are to be soldered, the only exception being when 
earthing switches are used, in which case the connections may be screwed 
to the switch and the object to be earthed. Wire netting, perforated or 
unperforated metal sheets, or similar materials are to be used as carth 

lates, and pipework may form part of the earth connection, but must 
supplemented by such earth plate. | | 


-low side, and thought 0°4d. and 0:45d. nearer correct. 


Supports and guarding devices of overhead conductors, the voltage of 
which to earth exceeds 500 volts, must be marked by a red zig-zag. 

Overhead wires must be at least 6 metres (20ft.) above the ground in 
ordinary positions and at least 7 metres (23ft.) when crossing highways. 
The span and sag of overhead wires are to be such that the factor of 
safety against breaking is 10 in the case of wooden poles, and 5 in the case 
of iron structures. At ~ 20°C. (- 4°Е.) the tensile stress in the overhead 
conductors must not be more than one-fifth (or one-third in the case of 
hard-drawn metal) of the breaking stress. 

Overhead wires and apparatus must be inaccessible without special 
means. 

In inhabited places the overhead wires must be provided with section 
switches which may be operated during actual service. 

In inhabited places and grounds and in the proximity of rcads, where 
falling wires might endanger life, the wires are either to be placed so high 
that, upon breakage, the wire ends hang not less than 3 metres (10ft.) 
above the ground, or the falling of the wires must be prevented by guards, 
or means must be provided for causing the fallen parts to become “ dead.” 
Provision is to be made at corners of the transmission line for preventing 
the wires from dropping should the insulators break. 

Where the pressure exceeds 1,000 volts, the anchor wires are to be fixed 
to the poles with the interposition of an insulator, and the point of attach- 
ment to the pole must not be less than 3 metres (10ft.) above ground. 

If iron poles are used which cannot be well earthed, the pole is to be 
surrounded (but not touched) by wood or a material having similar insu. 
lating properties, to a beight of 2 metres (64ft.) The earth conductor of 
the lightning rod must be treated in a similar way. 

Where the wires run along the outside of buildings, the distance per 
1,000 volts between wall and wire must not be less than lem. (0-4in.). 
The total distance must be at least 10cm. (4in.). 


THE ELECTRICAL OPERATION OF TEXTILE 
FACTORIES. 


The following is an abstract of the discussion on Mr. H. W. 
Wilson's Paper on the above subject, which took place at the 
Manchester Local Section of the Institution of Electrical 
Engineers on December 15th. An abstract of the Paper 
appeared in our issue of last week. 


Mr. SEATON said he had recently had experience in cotton mills with 
rope driving, and found the efficiency of two mills recently tested to be 
69 and 69 per cent. respectively. He quoted Booth's figure of 0:36d. as 
being what he thought a fair equivalent cost at a cotton mill, and unless 
supply companies could supply at lees than this figure he considered they 
were out of the field. The author's figures were 0:34. and 0:35d. per unit, 
and he was therefore in agreement with him. Under present conditions, 
if supply companies supplied at less than 0:54. or 0°75d. it constituted 
dumping, and this could only be done by making other consumers pay 
heavily. He thought 5 per oent. interest and 10 per cent. depreciation 
& fair allowance in calculations of this kind. Some mill owners worked 
out costs per r.H.P. per annum, but when they gave figures like 15s. 6d. 
per т.н.р. he thought one could reasonably doubt the accuracy of their 
methods. | 

Mr, W. В. WOODHOUSE thought mill owners were very slack in their 
tests, and accused them of taking indicator diagrams twice a year at full 
load and multiplying the horse-power by the number of hours in the year 
and calculating the cost. He had figures given to him from £2. 10s. to 
£5. 10s, per r.H.P. as total costs for Yorkshire mills of small size. The 
advantages of electric driving were increase of output and less variation 
in speed. The speed variations in the Yorkshire mills amounted to 10 
per cent., and there was greater loss in power by belt driving, pulleys 
being often found quite bright through belts slipping. Electric driving 
enabled the mill owner to use the site of the engine room for extending 
the productive machinery. The power costs given by the author he 
thought could hardly be correct. The average efticiency of nine Yorkshire 
cotton mills which he had intimate knowledge of was 50 per cent. He 
thought power costs should be about 1d. per unit—at the very lowest 
4d.—and he thought 3d. perhaps nearer the correct estimate. The load- 
factor of Yorkshire mills he estimated to be 25 per cent. He hoped to see 
single-phase variable-speed motors on the market shortly. "E 

Mr. SHAW said that the author had mentioned water-driven mills in 
the United States. He might say that the people who six years ago advo- 
cated electric driving only for water-driven mills and direct driving where 
steam power was ut ed, were now the advocates of electric driving in both 
cascs. He thought the estimate of 0:34. and 0:354. per unit both on the 
He was met by 
the argument, when proposing to fit up cotton mills, that it was all right 
where mills were old, but when large new mills were erected it & % 
cheaper to drive direct. From his experience he did not believe tha "s 
be the case. In a mill of 75,000 spindles the first cost wrge, it will. jor ele 
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‘tricity, and he had also seen one operative lookingoles used. le rune 


300 spindles long, which was a very great recomm. available a: së » ge 
driving. The man was able to do this owing tqyment unden 5 of 
thread troubles, consequent upon 8 steadier do as to tlie r, the mal i {шй the 
efficiency of Lancashire mills to be 50 per cent. t year made, 
with rope driving direct from the line shaft fi, and I am bot pt 
75 per cent. The question of the durability ^ : i 
bility of old-style mills might be taken at." 
with electric driving where no motor b; 

was still in first-class condition. 4 
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Mr. WHITEHEAD (a mill owner) took special 5 to the remarks 
of Mr. Woodhouse about the slack methods of mill owners, and could 
assure him that they took very t саге to know everything about the 
working of their mills, He could show records of indicator diagrams 
taken at least once a week for the last nine years. He was, however, 
going to have electric driving. 

Mr. R. L. GAMLEN thought 4d. per unit would mean dumping. He 
called attention to the author's figure of £10,000 as the cost of generating 
plant, and thought that it was low; £13,000 was nearer the mark. 

Dr. BOWMAN с бичен the opinion that the difference between the 
efficiency of a Yorkshire worsted mill and a Lancashire cotton mill was 
accounted for by the variations in the counts. In a Yorkshire mill there 
was 10 times more variation in the number of counts used than ina 
Lancashire cotton mill. He also took exception to the remarks of Mr. 
Woodhouse, and said that he knew where indicator diagrams had been 
taken three times а day for six months. In a rope-driven mill working 
regularly with five counts, which he had himself tested, he found the load- 
factor to be 90 per cent. He would call attention to the great difference 
which the of a made to the power taken by & cotton mill. The bands 
were always tight on a Monday morning after the mill had stopped, and 
in wet weather moisture in the atmosphere always made a heavy load. 
He thought the author's figures of 0:3d. and 0-35d. per unit were, accord- 
ing to his experience, amply justified. He had personally tested mills 
whose total costs were 0:22d. per т.н.р. per hour; under 0:83d. was easy, 
with an upkeep of under 24 per cent. He was the first person to fit up 
а 1,000 н.р. mill with rope driving from а line shaft, and he was told that 
he had better hang himself with the first rope, because it was sure to bea 
failure, but he was glad to say that it was a success, and that it was proved 
to be best modern practice to-day. In this particular mill the difference of 
cost between belts and ropes was £1,100. He estimated the cost of mill 
equipment at £10 per 1. H. P., and thought that electric driving would cost 
nearly £10 per г.н.р. for motors alone. He might say that there was no 
ballooning with rope driving such as Mr. Shaw mentioned, and that а rope 
drive gave quite as steady a torque as electric driving. Rope driven 
cotton mills ran up to their speed limit, and electric driving could not 
effect any further economy in this direction, as a higher speed caused the 
threads to become hairy, and this feature limited them to a particular 
speed. In the author's Paper he would have been glad to have had more 
information with regard to the counts on the machines, whether 8, 10, 
or 15, and whether a hard twist or a slack twist, all these things having 
a very great deal to do with the power required. 

Mr. C. C. ATCHISON (Rochdale) had noticed the effect of weather 
on cotton machinery. He thought that it was a question for the power 
supply companies to tackle. Corporation supply departments at present 
prices—at any rate those indicated by the author—were out of the ques- 
tion. He thought 44. to 1d. per unit on the low side as an estimate. 
The reason why power companies could not compete with mill owners 
was because they had to pay carriage on the current, that is to say, they 
were obliged by the Board of Trade to put down very expensive cables 
and lay them underground. He thought that if the Board of Trade 
would allow power companies to run overhead cables, as was done in 
America, it would help power companies to compete with cotton mill 
owners. He did not think Lancashire mill owners would be willing to 
shut down while the power station got over the peak, as they did at the 
mills in Montreal, just in order to get current at cheaper rates, and he 

thovght it useless to propose anything of that kind to them. 


CORRESPONDENCE. 


— — 


CABLE LAYING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: When writing my letter of December 24th, which you 
were good enough to publish, it was my desire to avoid unpro- 
fitable polemics. The harden of my letter was the fact that 15 
years ago I had laid indiarubber insulated lead-covered scr- 
vices surrounded with sand wetted with common coal tar, and 
that there had been no failure of such services. I also said 
that I had laid mains on the solid system in wood troughing, 
and that these had given trouble. These two points are not 
controvertible. I should now say that having been asked by a 
correspondent for a sample of the “ bitumen” used by me, and 
having sent this sample to him, he informs me that it is not 
., bitumen. In my letter I called it bitumen, meaning the sub- 
e, Ice supplied for such work by firms of good standing. 

me correspondents praise refined Trinidad bitumen. І 
ET \ E glad to get some specific instance of mains having been 

id in 5 ment i refined bitumen, because from quotations I have 
A for (nd A. Substance I feel that the expense of using it is too 
"t for ita ТВ dog orig generally adopted. I have been unable to 
3 WONOUR Smf main laying in resined bitumen. 


“Wer ‚ В С es 
me sis tay 8 aa he ats ask me for details of the quantities 


RN The gop ke electric wiregted by me as having been laid 15 years 


nbedded them in Marticular care; the sand was not 


t "tte hjg Mey 

© e è 2 e . е 
be: d dle » the shop. Iie 
| & EN ried hing m few paces | 1 N the tar, and no troughing 


was used. Mains laid by me within the last year and half are 
placed in good roomy troughing, surrounded with sand which 
was carefully air-dried and tossed with coal tar in the manner 
of mixing concrete or cement mortar by hand. Some addi- 
tional tar is added when the casing is being filled, and the 
material is well packed round the cable by the workmen, who 
use small-sized trowels for the purpose. I also use tarred sand 
in the trench, so that the casing is surrounded with it. This; 
I think, besides being an additional protection to the mains, 
will also preserve the wood of the casing from damp and decay. 
Some correspondents say that coal tar acts chemically upon 
insulation to destroy it. I should be glad to get some specific 
account of this. What kind of insulation is attacked by coal 
tar? А year ago a feeder, consisting of three separate cables 
laid in wooden troughings filled solid, failed (the length of 
feeder concerned is about 50yds.); the immediate repair of 
this feeder was necessary. We had no cable in stock of the 
kind needed. We spliced the damaged parts, mended the 
insulation with Blackley tape (after cleaning off the original 
filling material ; this was easily accomplished, because it did 
not adhere to the lead), and re-laid in tarred sand in new and 
more roomy troughing, and this feeder has given no trouble 
since—they are diatrine cables. In many parts the lead of 
these cables had been much electrolysed, and the tarred sand 
is now in immediate contact with the Blackley tape. 


Your correspondent has somehow taken mo as confessing that 
in one case the lead sheathing was defective when the cable 
was laid; this is not so. I described very fine annular cracks 
as showing in parts where no electrolytic action had yet begun 
to show, but I have never seen such cracks in new cable. I 
can imagine such cracks being produced by unequal expansion 
between the cable and the filling material if from any cause a 
cable is overloaded so that it perceptibly heats the fight between 
the lead and the filling might produce the cracks observed ; 
these fine cracks appeared to be fine true lines going com- 
pletely round, forming complete circles in planes at right 
angles to the axis of the cable. I did not examine them 
microscopically. 

I have experimented with tarred sand by exposing it to the 
sun and air in a thin layer, an inch or so, and, as was to be 
expected, the tar evaporates, leaving the sand not coherent. 
Underground the conditions are different, but I am of opinion 
that it is advisable to treat the tar to some boiling, so as to 
drive off the more volatile constituents, but the heating should 
not be carried so far as to make the tar behave like pitch when 
cooled. I am of opinion that it should be kept a long way 
from having a tendency to fracture from sudden shock as pitch 
does. 

The correspondent who condemns lead sheathing does not 
convince me. I think that lead-sheathing surrounded with the 
viscous, adhering, self-compressed filling which results when 
tarred sand is used is a necessary separating material between 
the insulation and the filling, whose function is purely to 
protect the cable from the moisture of the ground. 

Some of my correspondents have perhaps not studied with 
sufficient care what happens when electrolysis takes place in 
moist earth, We may suppose that at the first instant of 
electrolytic action it is sensibly uniform over a considerable 
area of, say, lead sheathing, but in a very short time the action 
concentrates to definite points from which the resulting salt 
spreads through the ground in treo-like formations: it is for 
this reason that water pipes are sometimes perforated in 
definite holes and do not suffer a uniform wasting over their 
surface. In every case of cable failure there is, of course, 
electrolysis, the result of leakage between cables at different 
potential in the same boring. ‘This leakage is made possible 
by moisture, which penetrates the lead and insulation ; it is no 
doubt infinitesimal to begin with, but electrolysis grows and 
develops along definite lines at definite points on the con- 
ductors. In time the leakage becomes noticeable, and then 
very soon current ceases to pass in any useful way beyond the 
defective region. 

In my country the * white-haired boy ” designates. excel- 
lence or supposed excellence of the boy. Another correspon- 
dent, who imagines that he designates ages of time by saying 
that a certain kind of mains will last to be seen by my white- `. 
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haired great-grandchildren, fails, because a man of my age 
might already have white-haired great-grandchildren. In 
these matters prophecy and vagueness of estimate should be 
avoided. 

The correspondent asks if the ground is excessively wet at 
the points of failure. The soil of small towns and the out- 
lying parts of large towns is necessarily wetter than where 
the roads are surfaced with wood paving, closely-flagged side- 
walks and having basements on both sides. There are also 
exceptional places where salt brine is thrown out on the pave- 
ment and macadamised roadway and discharged into badly- 
constructed drains. In such circumstances it is very difficult 
to protect any kind of mains. Some of our mains are in such 
places. They are no doubt exceptionally tried. In parts they 
are laid along quays where the tide rises frequently higher 
than the mains.—Yours, &o. JAMES PERRY. 


PARLIAMENTARY INTELLIGENCE. 


— o 


The following bills have been passed by the examiners, since our last 
issue, as having complied with Standing Orders :— 

Birmingham Corporation, Nottingham Corporation, Hythe Corpora- 
tion, University College, London (Transfer) Halifax Corporation, 
Swansea Corporation, Metropolitan Railway, South Wales Electrical 
Power Distribution Co., Croydon Corporation, Ealing Corporation, Cen- 
tral Electric Supply Co., pis qr ue Corporation, West Cumberland 
Tramways, Metropolitan and Great Central Railway Cos, Central 
London Railway, Ulster & Connaught Light Railways, Blackpool, St. 
Anne's & Lytham Tramways, Mexborough & Swinton Tramways, Shep. 
ion Mallet Gas Co. (Electric Lighting), Tyneside Tramways & Tram. 
roads, North-East London Railway, Colne Corporation, Mansfield Cor- 

oration, Shropshire & Worcestershire Electric Power, Metropolitan 
District Railway, Accrington Corporation, Stockport Corporation, Aber- 
tillery Corporation, Oldham & Saddleworth Tramways, Metropolitan 
Electric Tramways, North Metropolitan Electric Power, Channel Ferry 
& Quay (Dover), Weybridge & Walton-on-Thames Electric Supply, Chelsea 
Electric Supply, London Southern Tramways, Sheffield University, 
Great Central Railway, Whitechapel and Bow Railway, Metropolitan 
Electric Supply Co. (Acton), Baker-street and Waterloo Railway, Charing 
Cross, Euston and Hampstead Railway, Edgware and Hampstead Rail. 
way, Great Northern, Piccadilly and Bromptom Railway (No. 1), City of 
London Electric Lighting Co. 

When the Liverpool Corporation (Tramways) Bill and the Bury Cor- 
poration Bill were called, no appearance was made, and consequently the 
measures will be dropped. 

The Wellingborough & District Tramroads & Electricity Supply Bill, 
the Wigan Corporation Bill, the Hastings Tramways Bill and the Buenos 
Ayres and Grand National Tramways Bill have been postponed until 
Thursday, Feb. 16. 

The Coventry Electric Tramways Bill has been reported as not having 
complied with Standing Orders, and will, therefore, go before the Stand- 
ing Orders Committee. 

The Metropolitan Electric Supply Bill (various powers) has been post- 
poned until Wednesday, Feb. 1. 

The Great Northern, Piccadilly and Brompton Railway (No. 2) Bill has 
been postponed until Thursday, Feb. 2. 


Refuse Destructor in Zurich.—One of the few refuse 
destructor plants on the Continent is that erected by Messrs. 
Brown, Boveri & Co. in Zurich. It is situated on the 
boundary of this Swiss town and contains, according to the 
Elektrotechnische Zeitschrift, 12 destructor cells capable of burn- 
ing 120 tons of refuse every 24 hours, the destructors being 
supplied by the Horsfall Destructor Co. of Leeds. The carts 
bringing the refuse are raised by an electric crane, and then 
tipped, and the refuse falls on to the grate. Forced draught 
is produced by an electric fan, and the air is heated before it 
reaches the furnace by being passed around it. The hot gases 
from all the destructors are led through a common flue to two 
water-tube boilers, which supply steam at 115lb. per square 
inch and a temperature of 480°F. to a 150kw. 220-volt 50 ~ 
three-phase turbo-generator of the Brown-Boveri-Parsons type. 
It is stated that each pound of refuse evaporates on the 
average 0:75lb. of water, and that the clinker amounts in 
weight to from 30 to 40 per cent. of the refuse. Part of the 


electrical energy generated is employed te supplement the 
town supply, 


LEGAL INTELLIGENCE. 


arm — 


Catchpole v. Champion Baby Arc Lamp Co. 


In the Lord Mayor’s Court (London) last week, before Sir F. Fulton, 
K.C., and a common jury, plaintiff (a commercial traveller) sought to 
recover damages for wrongful dismissal and breach of contract. Plaintiff 
said he was employed by defendants temporarily to sell a patent electric 
lamp until the return of a Mr. Moffatt from the United States. He 
started work in October. He was successful in placing some trial orders. 
Then he was told by a partner (Mr. Bowyer) that his services would no 
longer be required owing to their discontinuing the sale of the lamp. He 
considered he was entitled to be compensated for loss of commission, as 
if he had been allowed to continue he would have earned £8 a week. 

For the defence, Mr. Bowyer said that. after entering into the arrange- 
ment with plaintiff, he discovered that there was a defect in the lamp. 
He explained to plaintiff that the lamp must be withdrawn until this 
defect was remedied, and that the arrangement with him would be con- 
tinued when the lamp was perfected. Plaintiff had not sold any lamps, 
but had received £3 on account of commission. 

The jury found for plaintiff for £10, leave to appeal being given and 
execution stayed for 14 days. 


Mica Insulator Co. (Ltd.) v. Brace Peebles & Co. (Ltd.) 


In the Outer House of the Court of Session, Edinburgh, last week, 
Lord Stormonth Darling closed the record in this action for £500 damages 
for alleged breach of contract, and also for interdict. Pursuers are 
owners of letters patent dated 1892 and 1895. Under the former the 
company manufacture a substance which is sold by them and known in 
the trade as Micanite, and under the latter manufacture and sell a sub- 
stance known as extra flexible micanite cloth or pa In December, 
1903, defenders are said to have contracted to purchase from pursuers 
their whole supply of mica segments, micanite segments and cut rectan- 
gular micu for 1904. For some months prior to the commencement of 
the action pursuers stated that defendants ceased to order uny micanite 
from them, and pursuers aver that defenders are now manufacturing 
micanite, and in doing so that they are infringing the letters patent 
referred to. Defenders deny alleged breach of contract with pursuers, 
and dispute the ualidity of the patents, 


Bruce Peebles & Co. v. Hester. 


The Court of Appeal (the Master of the Rolls and Lord Justice Cozens 
Hardy) on Monday heard an appeal of defendant from an order by Mr. 
Justice Jelf in chambers. Plaintiff sought to recover £3,630 on bills of 
exchange accepted, by defendant and dishonoured on presentation. 
Defendant owned an estate on Canvey Island upon which he wished to have 
a tramway built, and he entered into a contract with plaintiffs to, carry 
out the work. The tramway was to have been completed by June last year, 
but was not, and it was agreed that a penalty of £1,000 should be paid. 
Afterwards an arrangement was entered into under which the bills were 
given in respect of moneys admittedly due from defendant to plaintiffs in 
respect of the work, but defendant contended that it was a condition pre- 
cedent to the bille being presented that plaintiffs’ contract should be com. 
pleted by Sept. 3, 1904. Defendant alleged that the contract had not been 
completed up to the present, and that he had therefore & good defence. 
Mr. Justice Jelf gave defendant leave to defend on bringing £1,600 into 
court. Defendant thought he ought to have unconditional leave. 

The appeal was allowed, costs of the appeal to be costs in the cause. 


Holdern and Another v. Anti-Vibrator (Ltd.) 


Mr. Justice Warrington «n Wednesday had before him this action in 
which the plaintiffs, trading as the Max Electric Accumulator Co., origi- 
nally claimed £210 for three batteries with cases. A receiver had been 
appointed of the defendant company and they did not appear and plain- 
tiffs only proceeded in respect of one battery which had been aotually 
supplied. 

Judgment for plaintiffs for £66 and costs. 


Electric Tramways Construction & Maintenance Oo. (Ltd.) 

In the Chancery Division on Tuesday the petition of Mr. A. J. Paine 
to compulsorily wind up this company was ordered by Mr. Justice 
Buckley to stand over until February. 


Edey v. Smith. | 


In the City of London Court on Friday, before Judge Rentoul, V.C., the 
last stage in this case (reported in our issue of Nov. 18) was re.ched. The 
action, was for £76, for work done and materials supplied for electric light. 
ing and bell fitting at flats in Chelsea. Plaintiff's case was that he had 
done the work satisfactorily, although he had been prevented from com. 
pleting it. Defendant pleaded that plaintiff had refused to complete his 
contract and that the work was done so badly tha*;"defendant could not 
ask the Chelsea Electricity Supply Со. to give а gupply ot current, and ihe 
electric bells would not ring. When the cas? was last before the Court 
Judge Rentoul, K. O., gave judgment for рів: е for £20 on one item and 
said that as to the rest plaintiff was v у complete the work. It was now 
stated that defendant would not allow (plaintiff to do so, and judgment was 


given for plaintiff for £46. 5s. in » Afdition, and costs. 
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City of London Blectzic Lighting Co. v. Hunt. 


In the Lord Mayor’s Court, London, on Monday, before the Recorder 

(Sir Е. Fulton, К.С.) and а jury, plaintiffs sought to recover £18. 18. 10d. 
for electric current supplied for lighting and heating for three quarters. 
Defendant had been a customer of plaintiffs since 1900, and no dispute 
arose until the end of 1903, when he complained of the meter readings. 
Eventually the meter was tested by the City Corporation electrical 
inspector, and it was found to be in error. Plaintiffs contended that they 
were entitled to charge for all current registered up to the time the meter 
was found to be incorrect, but they made an allowance for the March, 
June and September quarters. 
. For the defence, it was urged that, as the meter was found to be 
inaccurate, defendant was entitled under his original contract to pay a 
sum based upon the former or the subsequent reading. He had been in 
the habit of paying from £1. 17s. to £3 per quarter, and suddenly, in 
March, 1904, he was presented with an account for £8. 

The Recorder held that, under the company's Act of Parliament, 
defendant could not question the accounts until October, when the meter 
was tested. The evidence of the inspector must then be taken as conclu- 
sive. In his view the claim was undefended and the jury found for 
plaintiffs, with costs. 


Overhead v. Urderground Telephone Wires. 


The Railway and Canal Commissioners (Mr. Justice Bigham, president, 
Sir F. Peel and Viscount Cobham) heard yesterday (Thursday) the appli 
cations of the Postmaster-General v. the Rural District Council of 
Croydon and Brentford Urban District Council. 

The ATTORNEY-GENERAL, on behalf of the Postmaster- General, 
said the difference which had arisen was whether certain lines of tele- 
phonic and telegraphic communication which the Postmaster-General was 
willing to put up at a reasonable cost should be laid underground or from 
poles above ground. The difference in the cost was very serious, and in 
one case it would be a matter of consideration whether the Postmaster- 
General could provide the communication required if the wires had to be 
placed underground. By the Act of 1863 the Postmaster-General had 
power to put op and maintain posts along any street or public road, but 
he could not open up the streets or erect posts without the consent 
of the local body in control of the road. The difficulty which had 
arisen in the present case was that the local public body had refused 
their consent to the posts. Where such a difficulty arose the Act 
said that it should be referred to a police or stipendiary magis- 
trate, or to the judge of a county court. With regard to the three 
cases in dispute at Croydon, Judge Russell decided that the wires should 
be laid underground, and the Postmaeter-General now brought the matter 
before the court as he was entitled to do under the Act, not as an appeal but 
for re-hearing, if necessary. With regard to the proposed new telegraph 
communication to a station called South Beddington, a very extensively 
signed peyton had been presented by the inhabitants of that district, 
asking that a post office which existed in Stafford-road should be utilised 
for telegraphic purposes, The District Council said the extension wires 
should be placed underground, but the Postmaster-General said that the 
income would be so small that the cost would be out of all proportion. 
He wag ready and willing to give the communication if he could 
use posts. It was a country road, and he submitted that it was abso- 
lutely unnecessary to incur the expense of putting the wires underground, 
The overhead wires would be no obstruction to traffic. He put in photo- 
graphs, plans and measurements of the roads. | 

Mr. MACMORRAN, K. C. (tor Croydon Council) said thedistrict was rapidly 
being built over, and there were from 1,000 to 1,500 houses nearly finished. 
It was not at all a country district, but had a distinctly urban character. 
The roads were mostly narrow with narrow footpaths and poles 30ft. high 
and 2ft. at the base would be an obstruction. 

Tbe ATTORNEY-GENERAL said he was willing, and it should be a 
condition, that the posts should be iron posts, which were much thinner 
than wood. 

Mr. MACMORRAN said the cost of maintaining underground wires was 
less than that of overhead wires with posts. 

The PRESIDENT suggested that the parties should come to a settle- 
ment, and, after a conference, 

The ATTORNEY-GENERAL eaid they had arranged terms with regard 
to Croydon. The Postmaster- General, as to one line, would be at liberty 
to erect poles, either creosoted or painted. As to another route, there 
Was no reason why the wires should not be underground, the Postmaster- 
General laying the tubes and wires and the District Council filling up the 
channels. 

In the case of Brentford, it was agreed that on part of the route the 
lines should be partly under ground and partly iron posts, the other part 
in the outskirts to be overhead with painted or creosoted poles. Orders 
of consent were drawn up accordingly. 


— 


^ Damages for Electrocution of a Dog. 


At Sheffield County Court on Thursday last Judge Mansel-Jones gave 
judgment in an action brought by Joseph Rodgers against the Zeala Meat 
Co. and A. Е, Johnston, their manager, for £5 damages for having killed 
~- plaintiff's dog on Nov. 2 by electrocution. 

His HONOUR said on Nov. 2 plaintiff's dog went to defendants’ shop 
and stole a rabbit and two pieces of meat. Johnston determined that if 
it came in again he would give it an electric shook, and accordingly he 
detached the electric wires from the fan used for circulating air in the 
shop, and embedded them in a piece of meat, which he laid on the floor 
about the middle of the shop. In the evening plaintiff passed the shop, 
and having gone a few paces beyond it he missed his dog. Looking bac 


he found it lying inside the shop door with & piece of meat in its mouth, 
and the wires attached to it, though the wires were drawn out from 
the attachment in the wall. The dog's jaw was fixed on the meat, and 
it was practically dead. It appeared that the dog had seised the meat 
and was making off with it when the shock practically killed it on the 
spot. There was no evidence against defendant company and there must 
be judgment for them. If Johnston had killed the dog with а cleaver he 
would have been liable for damages. Though the dog was a trespasser 
it was not necessary, for the protection of his employers’ property, to 
destroy it. He had no right to kill it by an overt act, and that being so, 
as it was illegal to kill it directly, it was equally illegal to kill it by 
strategem or trick. He gave judgment against Johnston for £3 with 
costs, and for the company without costa, 

Mr. MUIR WILSON (for defendants) said he would take time to con- 
sider the question of appeal. 


Workmen's Compensation Act. 


His Honour, Judge Lush Wilson, K.C., recently delivered his reserved 
award at Exeter in the arbitration between Back and Dick, Kerr & Oo. Back 
claimed under the Workmen's Compensation Act, for 11s. 6d. per week, 
being applicant's half wages during incapacity caused by an accident while 
in the E ment of defendants. On Aug. 17 last Back was at the 

. & S. W. R. goods yard, Queen.street station, unloading a truck of 
tramway rails, one of which fell, fracturing plaintiff's right arm. He was 
an out-patient of the local hospital for three months. His wages at the 
time of the accident were 23s. a week, and he was still incapacitated. The 
point to be decided was as to whether plaintiff was engaged in, on or about 
engineering works within the meaning of the Act. 

udge WILSON held that the station yard, used asa depot for stacking 
the rails, came within the definition іп, on or about engineering works.“ 
But having regard to the medical evidence, he had doubts as to the degree 
of n of applicant. For the present, he awarded him lls. 6d. 
per weck. 


[d 


The case of Hartley and Quick came before the Court of Appeal (the 
Master of the Rolls and Lords Justices Mathew and Cozens-Hardy) last 
Friday on the appeal of defendant from the award of the Portsmouth 
County Court Judge under the Workmen's Compensation Act 1897. 

Applicant, a workman in the employ of defendant (a builder and ооп- 
tractor), was engaged in ereoting for Portsmouth Corporation & building 
adjoining the Corporation’s electricity generating works, the new building 
forming an extension of that station. The existing station exceeds 30ft. 
in height. Plaintiff was working on this new building, and was injured ` 
by falling off the scaffold while carrying up materials. Defendant's case 
was that applicant's employment was not one to which the act applied, as 
he was not at the time of the accident employed on, in or about a build- 
ing exceeding 30ft. in height. The County Court Judge held, however, 
that the employment came within tbe act, as he held that the two build- 
ings were intended ultimately to form one complete whole, and he gave 
applicant an award of 12s. 6d. per week. Against this decision defendant 
now appealed. 

Their lordships held that, the ney building being merely an extension 
of the old one, it could not be said the two were separate, and therefore 
applicant was employed upon the extension of & building exceeding 30ft 
in height and was entitled to compensation under the act. 

The appeal was dismissed with costa. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


v 


APPOINTMENTS VACANT AND FILLED. 


Newcastle-upon-Tyne Electric Supply Co. invite applications for 
the position of engineer-in-chargo of shift at their Carville power 
station. Applications to tbe technical manager (Mr. J. S. Watson). 
See an advertisement. 


West Bromwich Council require an assistant electrical engineer. 
Commencing salary £120. Applications by noon of Feb. 4 to the 
borough electrical engineer (Mr. John H. Wray), electricity works, 
Black Lake, West Bromwich. See also advertisement. 


Battersea (London) Borough Council require an electrical engineer, 
to take entire charge of their electricity department. Commencing 
salary £400 per annum. Applications by Jan. 81. 


The Admiralty announce that there will be on April 1 several 
vacancies for assistant masters in H.M. dockyard schools. Salary 
£150, rising by £10 per annum to £250, with pension and chance of 
selection for promotion to senior masterships. Applications to 
Secretary (C.), Admiralty, Whitehall, London, S.W., by Feb. 6. 


Wakefield Electric Lighting committee recommend the appoint- 


ment of Mr. H. A, Neville, at- present chief assistant electrical 


engineer, as borough electrical engineer, in succession to Mr. C. M. 
Shaw. The commencing. salary is £900 per annum, rising by 
annual incremenis of £25 io £400. `- | ; 

A. K. Taylor, late of the British Electris Traction Co., has been 
appointed electrical inspector for the Presidency of Bengal, Calcutta, 
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Arbroath.—The Board of Trade have granted three months’ 
extension of time for carrying out the terms of the Council’s electric 
lighting order, 1899. The Council recently agreed to transfer their 
powers to the Empire Electric Light & Power Co. 


Australasia.—The New South Wales Government tramways 
revenue was £290,926 in the last quarter of 1904, compared with 
£207,667 in the corresponding quarter of 1908. Expenditure 
increased from £179,642 to £190,113. 


Battersea (London).—On Wednesday the Borough Council had 
under consideration a report of the electrical engineer (Mr. W. A. 
Кешш) recommending certain extensions of the electricity works at 
an estimated cost of £16,000. The Lighting committee endorsed 
Mr. Kemm's recommendations, and these were adopted by the 
Council without dissent or discussion, The proposed extensions are 
as follows :— 

One 750kw. turbo generator, estimated cost, £4,700; condenser with 
valves, £225; three water-tube boilers with fittings, automatic stokers, 
including brickwork, £3,850; pipework in connection with turbo, boilers 
and condenser, £1,400; two switchboard panels for feeders and gene- 
rators, instruments, &c., £300; meter for “generator, £25; cables for 
generator, £86 ; one motor-driven pump for condensing water, including 
pipes, starting switch, &c., £1,300; one boiler feed pump, £150; valves 
for main steam line, £200; foundations for turbo and pump, and chequer 
plating,£400 ; one Green economiser with brickwork,£650 ; contingencies, 
216 0 alteration to pipes in river, £1,500; office charges, E742 — total, 

16,000. 


Belfast.— Messrs. Combe Barbour are building at their Belfast 
works three vertical triple high-speed engines of the enclosed type 
for Belfast tramway power station, for direct coupling to Westing- 
house generators. Each engine will develop 1,550 в.н.р. at 180 revs. 
Steam is admitted by piston valves to all cylinders, and forced 
lubrication is fitted throughout. 


Bradford.—The position of the electricity undertaking was dis- 
cussed at the meeting of the Electricity committee on Friday, and 
it was e ie in view of the fact that in the opinion of the borough 
electrical engineer (Mr. J. А. Blackman), further serious expendi- 
ture not yet estimated will be necessary for alterations and additions 
to the distributing system and otherwise, to recommend that Mr. 
H. R. J. Burstall (of Burstall & Monkhouse) be called in as con- 
sulting electrical engineer to report to the Council as soon as possible 
upon— 

(a) The condition of the whole of the plant of the department as it 
was in November, 1903. 

(b) Whether the alterations and additions since sanctioned by the 
Council were and are requisite and necessary. 

(c) If generally, having regard to the whole of the circumstances, the 
engineer has adopted correct means of surmounting any difficulties with 
which he may have had to contend. | 

(d) Whether the re-arrangement made by the engineer in the organisa- 
tion of the department is an improvement, and likely to facilitate future 
т dosing into consideration the qualifications of the individuals 
concerned, 


Brazil.—The Rio de Janeiro Tramway, Light and Power Co. 
have obtained the transfer of a concession granted by Rio munici- 
pality to a local firm for the supply of electrical energy generated by 
water power to the city. The company is composed of a group of 
American and Canadian capitalists and electrical engineers, and is 
said to have a nominal capital of £5,000,000. 


Bridlington.—A supply of electricity for private lighting will be 
available in а few days, and it has been decided to give notice to the 
local gas company to terminate their contract for the supply of gas 
for public lighting on Feb. 98. 


Brighton.—On the presentation of the Lighting committee’s 
report last week it was announced that a communication had been 
received trom the consulting electrical engineer (Mr. Arthur Wright) 
terminating his agreement with the Corporation as from April 
next. 

The Mayor (Ald. Е. Вглкен) said he proposed to let Ald. Sendall make 
в report on the matter, and Ald. Marx supported the idea, remarking that 
Mr. Wright was morally responsible for the Southwick generating station 
project, and while it was half uncompleted, they received intimation from 
him that he was going to leave them. 

Ald. SRENDALL said he had now heard for the first time that Mr. Wright 
was retiring from their service. He gave details of the scheme and 
stated that while they were pledged to a large expenditure, the position 
was not so bad as he had feared. His object in rising was to ask Mr. 
Wright, ere he left, to give them a complete report on their position and 
on their future prospects, for their guidance. 

Ald. Carnex said the outside figure the Council were oommitted to 
spend at Southwick was £277,000. The resignation of Mr. Wright was 
put forward as an alarming fact. The fact was, however, that his agree- 
ment terminated on April 19, and he had merely given due notice. Mr. 
Wright would probably be willing to enter into some other arrangement 
with them, but he would not continue to be subject to the insinuations 
and aspersions thrown ш him by members of the Council. 

Councillor Sonz moved that the report be referred haok to the Lighting 
committee, but this was defeated by 36 votes to 10. 


The Lighting committee’s report, which recommended that the agree- 
ment with Hove Corporation for the supply of electric current to Aldring- 
ton be sealed, was then adopted. 


Oanary Islands.—Sefor G. L. y Castillo has applied for а con- 
cession for a service of electric tramways to run from Las Palmas to 
the port of La Luz. 


Chambers of Oommerce.—From Feb. 28 to March 2 the annual 
meeting of the Association of Chambers of Commerce of the United 
Kingdom will be held in London, and amongst the subjects down 
for discussion are the following: —'* Telegraphic Communication 
with the Continent," ** General Telegraphic Communication,” ** Tele- 
graphic Facilities," The Anglo-French Telephone Service," “ Muni- 
cipal Trading Finance,“ Patent Law Amendment," &c. 


Cheltenham.—Mr. E. Pearse Burd held & Local Government 
Board inquiry on Tuesday into the application of the Corporation 
for a provisional order to enable them to pay off, by a special rate, 
s accumulated deficit of £17,000 on the electricity supply under- 
taking. 

The Town CLERK (Мг. R. О. Seacome) said the expectation that the 
electricity works would have earned a net profit by now had not been 
realised, and the Council, having put their house in order, asked to be 
allowed to pay off the accumulated deficit by & loan on such terms that 
the repayment of capital and interest would not involve a ter burden 
than a 2d. rate, or, in any case, that the repayment should be spread over 
& period of 10 years. 

Gen. ВАВВАОЕ (a ratepayer) objected to the ratepayers being saddled 
with the deficit, which, he contended, had accrued owing to the continued 
disregard by the Electric Lighting committee of sec. 52 of the Electric 
Lighting Order of 1890, which stipulated that any deficiency of income 
in any year should be charged on and payable out of the local rate. He 
questioned the authority cf the Local Government Board to legalise what, 
in his opinion, had been from its inception irregular and illegal. 

The inspector will report in due course. 


Chile.—The Chilian Electric Tramway and Light Co. have sup- 
plied current to Santiago since 1900, and the station had at Dec. 15 
last the equivalent of over 60,000 8 c.p. lamps, including 256 н.р. for 
motors. There are 572 consumers on the company’s books. The 
population of Santiago is 820,000. 


Cost of Lighting.—The cost of lighting the North St. Pancras 
(London) Infirmary by electricity last quarter showed a reduction of 
£22. 16s. on the amount of the corresponding period in 1908 when 
the lighting was almost entirely by gas. 


Croydon.—A poll of the ratepayers is to be taken on the tramway 
clauses of the Corporation’s bill on 81st. inst. 

Sanction has been received to a loan of £29,765 for electric lighting 
extensions, to be repaid within 25 years. 


Dartford.— The solicitors to the late resident electrical engineer 
(Mr. A. J. Waterland) have intimated to the Council their intention 
to bring an action to recover money claimed by their client for work 
done as a consulting engineer during the time he held his appoint- 
ment. The Council will defend the action. 


Dover.—A suggestion was made at Tuesday's Council meeting 
that the Council's electricity meter readers should leave cards with 
consumers showing the quantities of energy consumed. The ques- 
tion will be brought forward again at the next meeting. 


Durham.—In a lengthy report presented to the County Council 
on Wednesday the Electricity committee stated that existing electric 
lighting and traction companies covered one-fifth only of the county 
and catered for only one-third of the population (representing nearly 
one-third of the ratable value of the county). | 

The committee recommended that the Council promote a bill for estab- 
lishing an electric service for the county, and that an expert be engaged 
to draw up & scheme and report as to the practicability of utilising the 
High Force, Cauldron Snout and other waterfalls for generating electricity. 

The clerk (Mr. Simey) expressed the opinion that the Council had not 
power to promote such a bill, and after a brief discussion the report was 
referred back. 


Edinburgh District Tramways.—Edinburgh Tram ive sub- 
committee have deferred consideration of a letter from the National 
Electric Construction Co. asking for consent to the construction of 
electric tramways from Fountainbridge to Slateford. 

A syndicate offer to construct an electric tramway 7 miles in 
length connecting Dalkeith, Edinburgh, Bonnyrigg and Lasswade. 
The offer meets with general approval in the districts affected, and 
other towns have asked to be included in the scheme. 


Electric Traction on Railways.—In the half-yearly report of 
the London, Brighton & South Coast Railway Co. it is stated that 
the Board has decided, on the recommendation of its consulting 
electrical engineer, made after a long and exhdustive inquiry, to 
carry out a scheme of electrification on the South London section 
of the railway from Battersea Park to Peckham Rye, upon a system 
presenting many novel features, the working of which will be 
watched with great care. The initial cost will, it is said, not be 
large, and the results may have an important bearing upon the 
future working of the company's traffic. 
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Exhibitions.—The County of London Electric Supply Company 
announce that an electrical exhibition will be held at 118-122, 
Holborn, E.C. (adjoining Messrs. Gamage’s premises), from March 20 
to April 5 inclusive. The exhibition will be divided into two sections, 
(a) light and heating and (b) power, and in view of the fact that the 
district is largely a manufacturing one special attention will be given 
to the latter section. A nominal charge will be made for floor space, 
but all current will be supplied free of charge. Intending exhibitors 
can obtain full particulars from the secretary (Mr. H. B. Renwick’, 
Mcorgate court, Moorgate-place, London, E.C. 

Hamilton (Scotland) Town Council have agreed to place the town 
hall at the disposal of the Urban Electric Supply Co. for holding an 
electrical exhibition from Sept. 25 to 30, 

An exhibition of electric light fittings, cooking and heating 
apparatus, &c., is being held this week at the Runnacleave Hall, 
Ilfracombe. The surplus profits will be devoted to the local hospital 
fund. 

An international exhibition will be held in Brussels in 1908. 


Goole.— The Corporation have decided to put into force their 
electric lighting order. 


Java —An extensive, if somewhat piecemeal, network of tele- 
phonic communication is established throughout Java. Batavia, 
the centre of the extensive trading operations of the Dutch East 
Indies, appears to be especially well served telephonically, and 
altogether there are 88 exchanges at work on the island. In the 
majority of cases the area served by each separate exchange is a 
comparatively restricted one, there being 21 separate owners of the 
exchanges. The lines are of overhead construction throughout. 
The city of Batavia has been in the possession of a telephone service 
since 1882. 

Batavia, Medan and Soerakarta are each provided with electricity 
works, the companies supplying Batavia and Medan having head. 
quarters at Amsterdam, the Soerakarta supply being owned by a 
Batavia company. Batavia has a population of 115,000, Medan 
30,000 and Soerakarta 100,000. Supply in all cases is on the 
alternate-current system. 

At Batavia there is a service of electric tramways which has been 
working since 1898. The line is 15km. in length. 

The telegraphs of tho island of Java are owned by the State, 
which has 8,388°64km. of aerial and 3,352°64km. of underground 
lines and cables in operation under the charge of Mr. H. Rudolph, 
Inspector-General and Chief of Posts and Telegraphs. 


Hahfax.—At the statutory пч of ratepayers last week the 
clauses of the Corporation's omnibus bill relat'ng to the construc- 
tion of tramways outside the borough were disapproved. The clause 
authorising the Corporation to supply gas fittings, &c., on hire was 
also defeated, though the Corporation already possess similar powers 
in regard to electric light fittings, «c. 

Hammersmith (London).—I tensions of the electric lighting 
mains, estimated to cost nearly £1,200, were authorised on 
Wednesday by the Borough Council. 

A claim har been received from Mr. Mulholland, of the King’s 
Theatre, for £123. 2s. 6d. as loss sustained owing to current not 
being continuously available at the opening of the theatre at Christ- 
mas, 1902, The Council decided to disclaim all responsibility. 


Hampstead (London).— Last week the Council authorised the lay- 
ing of feeder and distributor cables in various roads and the purchase 
of seven transformers at а total cost of £1,348. There аге now 
4,088 consumers, representing the equivalent of 282,885 8 o.p. 
lamps connected to the mains. 

Hanley.—68 applications have been received for the о ов of 
borough electrical engineer, vacant by the resignation of Mr. C. A. 
Cowell. These have been reduced to eight, which have been referred 
to a committee of the whole Council for final decision. 

It was reported at Tuesday's Council meeting that 300,000 units 
were generated at the Corporation's electricity works in 1904 more 
than in 1903, while 1,653 tons less fuel were consumed. 

The Potteries Electric Traction Co. intend to apply for permission 
to abandon certain railways authorised by the Potteries Light Rail- 
ways (Extension) Order, 1902, and to extend the time for completing 
the others until l'ebruary, 1907. 


Hornsey (Middlezex).—Last week the Electricity Supply com- 
mittee recommended that 

After the meter reading for the March quarter a sliding scale of charges 
for electric current be adopted for each succeeding quarter's account as 
follows :— | 

For the first 100 units consumed, 5d. per unit‘ for each succeeding 100 
or part of 100 a reduction of d. per unit until 34d. per unit is reached; 
all units between 600 and 2,000 to be charged at 34d., and above 2,000 at 
3d. It the consumer occupies more premises than one he may have the 
consumption at each shop or house added together. The demand indi- 
cator system of charging (7d. per unit for 100 hours’ use of the maximum 
demand per quarter and 2d. beyond) will still be available. 

The Council decided to defer consideration of the report for two 
months to enable the Finance committee to investigate the figures given. 

At Dec. 31 there were 600 consumers, representing the equivalent of 
33,761 8 c.p. lamps connected. | 


Horsham.—The electrical engineer (Mr. J. B. Morgan) reports 
that the demand for current is increasing and a scheme of extensions 
is under consideration. 


Italy.—Signor L. M. Ciurolo, C. E., of Genoa, has applied for 
powers to utilise the Laccio Waterfall, Torriglia, for electric power 
for industrial purposes and for tramways. Signor Ciurolo’s scheme 
is estimated to cost over £28,000. 

Another application has been received by the Government from 
Signori Curletti & Erba, of Milan, for a concession for utilising the 
waters of the Val Baghera and Val Pabbolli waterfalls (Brescia) to 
the extent of 7,840 н.р. The cost of these works is estimated at 
£32,000. 

There is stated to be an excellent opportunity for the introduc: 
tion into Venice of a well-made and cheap line of motor launches, as 
many Venetian families are beginning to introduce private motor 
boats. Others are likely to follow if a suitable article is placed on 
the market. 

In May last the Italian Government assumed the control of the 
telephone service in Venice, complaints having been made by sub- 
scribers of the indifferent character of the service when provided 
privately. A reduction from £8 to £6. 10s. per annum has been 
made, and a proposal to connect Venice with Trieste by telephone 
is under consideration. 

The River Cellina water power scheme is near completion. This 
will provide 7,000 н.р. for immediate use, and later on this will be 
increased to 10,000 B. P., to be increased still further when the 
scheme is completed. 


London County Oouncil.—At Tuesday's meeting (the first after 
the recess) it was agreed to loan St. Pancras £5,870 and Stepney 
£10,000 for electric lighting. 

Tramways.—The Highways committee reported on the contract of 
Messrs. Reid Bros. for the laying of the ducts for the cables for the New 
Cross and Greenwich, &., sections of tramways. The work had been 
completed at a cost of £29,168, which was nearly £5,000 above the 
original tender. The extra cost had been necessitated by various unfore- 
rye фын and it was recommended that the account Бе paid.— 

reed. 

Theatre Lighting.—In a report the Theatres committee pointed out 
that the Council's regulations require that in places of public entertain- 
ment two systems of lighting shall be provided, the two systems to be 
taken from two separate companies. The Charing Cross and Strand 
Company had asked that the two systems of electric lighting which they 
have made arrangements to supply to places of amusement within their 
district may be regarded as complying with the regulation, one source of 
supply being from Lambeth and the other from West Ham. The com. 
mittee were satisfied that the two supplies will be sufficiently independent, 
and recommend that the Council's consent be given for a limited period 
of three years.—Agreed. 

Lighting of Schoots.—Mr. Lewin Sharp called attention to a рогова: 
in the Education committee's report to equip certain schools with incan- 
descent gas burners, and asked if the committee would consider the 
question of electric lighting, especially in districts where the local 
authority were the lighting undertakers. : 

Sir W. Сошлхв replied that where there were gas fittings in schools, 
the committee would adhere to gas, but where & new school was built 
they would consider the question of electric lighting. 


Ludlow.—Last week tho Council approved the draft agreement 
with Mr. W. Norton for the erection of electricity works. Mr. 
Norton is applying for a provisional electric lighting order. 


Lytham.—The Council have entered into &n agreement with 
Foote & Milne (Ltd.) for the erection of electricity works. The 
Lytham order was allowed to lapse last year, but favourable terms 
have been secured from the company, the Council reserving the 
right to purchase at the end of 10 or 20 years. 


Mansfleld.—The Council have retained Messrs. R. Hammond & 
Son as consulting electrical engineers for 12 months at a fee of 50 
guincas and out-of-pocket expenses. 

Negotiations are proceeding between the Council and Mansfield 
Woodhouse Urban Council for the supply of electricity in the district. 


Mexico.—Senors Quijero and Rivero have obtained a concession 
to employ the waters of the River Atoyac (Puebla) for the purpose 
of supplying electric power. А further concession grants them the 
right to construct canals and bridges and to erect telegraph and 
2 wires for the use of the works. Machinery, apparatus, 
instruments and materials for these works are allowed to be 
imported free of duty provided the whole of the goods are imported 
at one and the same time. 

The Diario Oficial" of Dec. 80 contains particulars of a 
number of applications to the Mexican Government for con- 
cessions for water power in Mexico. Particulars of these appli. 
cations are set out in the '' Diario," which may be seen at the 
Commercial Intelligence Branch of the Board of Trade, 73, Dasing- 
hall.street, London, E.C. 


Mica.—It is stated that important mica seams have been found 
at Coquimbo, Chile, and samples of this mica may be seen at 
the Commercial Intelligence Department of the Board of Trade, 
17, Basinghall-street, London, E.C. | 
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Mr. Edison.—It is announced that Mr. T. A. Edison has under- 
gone a dangerous operation for mastoiditis, It appears that a growth 
developed about 12 months ago, and on the advice of his physicians 
the operation has been made. Mr. Edison is now doing well. 


Municipal Telephony.— Brighton Corporation Telephone Depart- 
ment, to celebrate its first year’s working, held a conversazione on 
Jan. 13. The telephone was brought into requisition in adding to 
the attractions of the evening, and by permission of the proprietor 
of the Theatre Royal (Mr. Councillor Beryl, a member of the Tele- 
phone committee), the music of The Girl from Kay's was given on 
the electrophone. Mr. D. J. Barnes, the popular manager of the 
telephone undertaking, and Mrs. Barnes, did the honours of the 
evening in receiving the guests, &c. 

A шош of the Estates and Finance committee of Coventry 
Corporation has been appointed to consider the question of establish- 
ing а municipal telephone service. 

t the meeting of Hull Telephone committee on Monday the 
engineer (Mr. Holme) submitted a report as to the estimated cost 
of extensions. It is proposed to add 1,000 additional lines at a 
total cost of £20,873, and it was decided to apply for sanction to 
borrow this sum. . 

Natal.—Applications have been made by the Natal Government 
for permission to introduce bills into the legislative assembly 
authorising the construction and working of tramways (worked 
either by electricity or other power) to connect up Durban Corpora- 
tion tramways and other lines. 


Newcastle-on-Tyne.— Гог the position of manager of the Cor- 
poration tramways the Council have to make a final choice from the 
following, selected by the Tramways committee: Messrs. H. E. 
Yerbury (Sheffield), C. J. Spencer (Bradford), C. W. Mallins, 
(Liverpool), Ernest Hatton (Salford) and G. Conaty (Birmingham.) 


Nice.—The Nice Chamber of Commerce have received authority 
to erect electric cranes and other machinery necessary for the 
improvement of the working conditions at the port of Nice, France, 
The Journal Officiale " of Jan. 16 contains further particulars. 


Ploughing by Blectricity.—The Società Elettrotecnica Italiana 
(Turin) have invented and constructed devices for the application of 
electric power to ploughs and other farm machinery. An experiment 
in electric ploughing was recently made near Turin in the presence 
of representative agriculturists from different parts of Italy, and with 
satisfactory success. The device consists of two power cars stationed 
at each side of the field between which are stretched cables attached 
to the plough. Electric current of about 500 volts is taken from a 
trolley line. Each car is said to give 25 н.р., which can be increased to 
40 H. P. The plough is pulled by the cables from one side of the field 
to the other, and when it reaches the end of the fusrow it stops auto- 
matically, current being cut off. It can be run backward or forward 
with ease. One man manages the plough, and each car is operated 
by one man, so that three men do all the work, Much depends on 
the condition of the soil, but it is said that from 7 to 15 acres can 
be ploughed in 12 hours. The power cars are said to be as easily 
managed as traction engines, and power can be applied to thrashing 
machines, cornshellers, pumps, grain drills, &c. 


Plymouth.—-The Tramways committee estimate that they will 
have to expend during next year £12,958 on capital account, 
including cost of constructing one new line. 


Poplar (London)—On Wednesday the Finance committee 
notified the receipt from the electrical engineer (Mr. Bowden) of his 
reasons why no money should be transferred to general fund 
account from the present credit balance of the electricity under. 
taking. Mr. Bowden said if the repayments had not been deferred 
for 1901, 1902 and 1908 they would now have a deficiency on 
revenue account of £2,455.8s. 7d., instead ofa surplus of £6,892. 18s. 5d. 

The Finance committee concur with the Electricity committee 
in approving Mr. Bowden’s reasons and his suggestion with regard 
to establishing a reserve fund. 

Mr. Bowden has also reported to the Electricity committee on 
certain extension required before next winter, and his recommen- 
dations have been adopted by the committee. 

Tests in public lighting by Nernst lamps are being carried out at 


present, and two streets are to be lighted with }-ampere lamps for. 


comparison with the J-ampere lamps іп an adjoining street. Some 
extensions of the arc lighting has also been approved at an estimated 
cost of £375. 


Presentation.— Mr. H. Garnett, for many years superintendent 
of P.O. telegraphs at Manchester, has been presented by his 
colleagues with a testimonial on his retirement. Mr. Garnett 
entered the service of the Magnetic Telegraph Co. in 1858, and 
after the transfer of the telegraphs to the State in 1870, was for 
several years employed at the Stock Exchange branch office. He 
was promoted to the rank of superintendent in 1900, and retired in 
December last after 46 years’ service. 


Provisional Order Transfer.— Runcorn Urban District Council 
intend to transfer to the Mersey Electric Supply Co. (Ltd.) the 


undertaking authorised by the Council's provisional order of 1899. 
The Council reserve the right to purchase at the end of 14, 21, 28 
or 35 years or any subsequent seven years. The company are to 
pay the Council the cost of obtaining the order (£274). 


Rubber.—It is stated that a Mexican plant has been discovered 
which emits & sap that, when dried, closely resembles rubber. 
According to the discoverer's account of the find there are immense 
quantities of the plant in Mexico. The sap is greenish colour, and 
has a slight smell of rubber. 


Southampton.—The borough electrical engineer (Mr. H. F. 
Street) has presented his annual report to the Electricity com- 
mittee on the expenditure on the new electricity works on the 
Western Shore. The total cost is £21,954. 10s. 4d., which exceeds 
the loan by £4,869. 10s. 44. The committee recommend the Council 
to apply for sanction to borrow 26,800 to cover excess expenditure. 


Southern Nigeria Telegraphs.—Capt. J. P. Moir, D. S. O., R.E., 
who has been appointed by the Colonial Office to take charge 
of telegraph construction in Southern Nigeria, left London on Satur- 
day for Lagos. He will be followed in & week by a party of non- 
commissioned officers, who will superintend the working parties on 
the line of construction. The actual work of construction will begin 
in March with the lines on the delta of the Niger, so that this por- 
tion of the work in the swampy country can be got well in hand 
before the rains commence. About 400 miles of telegraph will be 
erected and the work will occupy a year. Calabar and Lagos will 
be put into direct land communication, and from a point on the line 
between Calabar and Bonny the line will be carried to Onitsha, on 
the Niger, thence to Benin, Warri and Lagos, where it will effect a 
junction with the telegraph to Kano and Sokoto. 


Spain.—The Bidasoa Iron & Steel Co. has received authorisation 
to appropriate 5,000 litres of the waters of the River Bidasoa 
(Yanci) for the generation of electric power. 


Swansea. —From April 1 the charges for current for lighting will 
be 6d. and 2d., and for power 2d. and 14d. 


Tariff Changes,—The duty on imported incandescent electric 
lamps, mounted or unmounted, imported into the Philippines is to be 
20 per cent. ad val. in place of the existing rate of $2 per 100 lamps. 
On plain porcelain insulators a duty of 20 per cent. is under соп. 
sideration, compared with $4 per 100kg. at present. 

A duty of 24 per cent. has been fixed upon electric batteries and 
electric cables and wires by the South African Customs Union. 

A duty of 85 per cent. ad val. has been fixed by the United States 
Customs Department upon thin discs of carbon used for electrical 
purposes other than electric lighting. 


Taunton—.The Council have entered into an agreement with the 
Langdon-Davies Motor Co. for the supply of motors for hiring out 
and for sale on the easy payment system. 


Telephonic Communication in Japan.—Since its introduction 
into Japan some 15 years ago telephonic communication, like all 
other scientific industries, has made rapid strides, and the service, 
although not yet as complete as in the United Kingdom and other 
parts of the world, is well on the way to completeness. The 
following details show how the Government telephone has pro- 
gressed since they acquired the telephone in 1890 :— 

In December, 1800, there were only two exchanges and 16 call 
offices, but in 1895 these had increased to 4 and 24, and at Dec., 1902, 
there were 27 exchanges and 151 call offices. Subscribers in 1890 пиш. 
bered 343 (equal to two persons in every 10,000 of the population), in 
1895, 2,853 (14 in 10,000), and in 1902 29,941 (1 in every 183). At 
Dec. 31, 1902, there were 23,300 applicants awaiting connection. 

The length of telephone lines in 1890 was 50ri (122 miles), with the 
working lines extending to 331ri (807:64 miles); in 1895 178ri. (433-22 
miles), and 2,156ri. (5261:64 miles); and in 1902 1,039ri. (2,535 miles) and 
48,345гі. (105,761°80 miles). 

The financial side was equally progressive and satisfactory. In 1890 
there was & balance of 2,300yen (£230) on the wrong side, but this was 
wiped out the next year, and the figures since are shown below :— 


Receipts, Expenses. Profit. 
Yen. Yen. Yen. 
1892 48,069 82,722 ds 15,347 
1893 94,959 52,849 — 42,110 
1894 132,967 75,229 Vx ux 57,738 
1895 142,431 91,549 bius 50,882 
1896 150,444 118,605 36,839 
1897 228,505 179,612 48,893 
1898 574,332 824,088 250,294 
1899 1,089,967 630,47 4 .... 405,483 
1900 1,513,912 964,900 .... 549,012 
1901 1,810,411 1,175,982 e. 634,429 
1902 2,263,626 1,278,991 S. 984,634 


(1,000 yen equals nearly £100.) 


Thermit Welding.—It is stated by the “ Railway Review ” of 
New York that the Union Pacific road has successfully welded a 
broken engine frame by the alumino-thermit process. This is one 
of a few attempts recorded of the use of thermit to weld a broken 
locomotive frame. | 
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Transvaal Imports. Tramway material to the value of £147,000 
was imported into the Transvaal during the 10 months ended Oct. 81 
last compared with £69,000 in the corresponding period of 1908. 
The value of electric cables, wires and fittings for the same period 
was £58,000 in both years. 


Valparaiso (Chili)—I* is announced that the Municipality has 
sequestrated the property of the Chilian Electric Tramway & Light 
Co. for an alleged debt of $20,000 owed by the old tramway company. 
Although both companies settled their accounts in November, a 
receiver has been placed in possession. 


Wakefleld.—The City Council will on Tuesday be recommended 
by the Electric Lighting committee to apply for sanction to a 
further loan of £18,000 for electric lighting extensions. 

Walsall.— The accounts of the first year's working of the Cor- 
poration tramways show a net profit of £2,269. 3s. 9d. after pay- 
ment of interest and sinking fund charges. The total revenue was 
£25,089. 18s., an average of 9:52d. per car-mile, and the working 
expenses, including power cost, 6:514. per mile. 682,368 car-miles 
were run and 451,471 passengers carried. 

The capital outlay to Dec, 31 was £149,774, against the estimate of 
£138,069. The Tramways committee recommend that the net profit be 
carried to reserve, as the cost of maintenance of the newly-constructed 
lines and repairs to cars and equipment had been very small and a ооп. 
siderable increase of expense under these headings must be expected. At 
an early date it will be necessary to reconstruct the permanent way of the 
portion of the lines purchased from the South Staffordshire Tramways 
Co., and a partial substitution of double for single track will probably 
found advisable. 

Watford. The electrical engineer (Mr. W. H. Е. Colebrook) is to 
report on the advisability of introducing prepayment meters. 

West Ham.—The Board of Trade have sanctioned the borrowin 
of £29,850 for tramway permanent way, £10,100 for electrica 
equipment and £18,550 for cars. 

Whitwell.—The subject of electricity supply has been discussed, 
ano will form the subject of debate at the annual parish meeting 
in March. 


- 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


West Ham Borough Council invite tenders for the supply of 
engine room stores, cable, integrating wattmeters, double-pole house 
cutout boxes, transformers, incandescent lamps and coal. Forms of 
tender after 26th inst. of the borough electrical engineer (Mr. W. J. 
Bullock), Central Electricity Station, Tucker-street, Canning Town. 
Tenders to the town clerk (Mr. Fred. E. Hilleary) by 4 p.m. Feb. 9. 
See also advertisement. 


The Council of the Metropolitan Borough of Bermondsey invites 
tenders for the supply of stores and articles for one year from 
March 81, 1905, including arc-lamp carbons, conduits, electricity 
meters, demand indicators and main fuses, engine oils, indiarubber 
cables and jointing material, lead-covered cables and meter boards. 
Samples may be seen at the electricity works upon application to the 
borough electrical engineer, Mr. W. H. Vincent. Forms of tender 
from the town clerk (Mr. Fredk. Ryall), to whom tenders by 4 p. m., 
Feb. 6. See also an advertisement. 


The Council of the borough of Hammersmith (London) invites 
tenders for the supply of stores for the 12 months ending March 31, 
1906, including arc-lamp accessories, globes, &c., brooms and brushes, 
carbons, commutator brushes, electrical goods, files, fire bricks, 
gauge glasses, incandescent lainps, insulated wires, lubricating oil, 
metals, meters, oilmen's goods, packing and jointing materials, screws, 
tools and Welsh smokeless and other steam coal, Forms of tender 
from the borough electrical engineer (Mr. G. Gilbert Bell), elec- 
tricity works, 85, Fulham Palace-road, London, W. Tenders to the 
own clerk (Mr. Thompson) by 4 p.m. Feb. 8. See advertisement. 

Bury (Lancs.) Electricity committee invite tenders for the supply 
and erection of a 500kw. direct-current high-speed generating set. 
Specifications,&c., from the engineer and manager(Mr. S. J. Watson). 
Tenders to the Municipal Offices, Bank-street, Bury, by noon Feb. 14. 
See also an advertisement. 

Ilford District Council invite tenders for about 2,400yds. of 0'4in. 
concentric armoured cable. Specifications from the borough elec- 
trical engimeer (Mr. Arthur H. Sháw), Electricity Works, Ley-street, 
Ilford. Tenders to chairman of Council by 4 p.m., Feb. 7. See also 
advertisement. 

Grimsby Corporation invite tenders for motors (from 2 H.P. to 
10 Н.Р.) with starters (two years’ contract); water-purifying plant 
for separating oil from condensed water; and 12 months’ supply of 
oil, stores, arc lamp carbons and globes, incandescent and Nernst 
lamps, tools, rubber goods and cables, &c. Tenders to Mr. W. A. 
Vignoles, Electricity Works, Grimsby, for motors and purifjer by 
Jan, 28, and for stores by Feb. 1. 
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Handsworth Urban District Council invite tenders for power and 
lighting circuits and fittings in generating station, pipework, feed 
pumps, economiser, &c., and electricity meters. Tenders to the 
Council House, Handsworth, before noon Feb. 2. 

Great Yarmouth Corporation invite tenders for supply and 
delivery of tramcars, complete with motors, controllers, trolleys, 
&c., steel poles, trolley wires, insulators, feeder and section pillars, 
&c. "Tenders to the Town Hall, Great Yarmouth, by noon Feb. 2. 

Stockport Tramways committee invite tenders for the overhead 
equipment of about four miles of electric tramway, and also for 
copper rail bonds. Tenders to Chairman by noon Feb. 6. 

Stockport Corporation also require tenders by noon, Feb. 6, for 
the supply of ten double deck tramcars. Particulars from the 
borough surveyor. 

Stockport Gas and Electricity committee invite tenders, by Feb. 
1, for 10 complete feeder pillar boxes with bases. 


Stockton-on-Tees Electricity committeeinvite tenders until Feb. 10 
for one year's supply of stores. 


Leith Corporation invite tenders by 6 p.m., Feb. 15, for a 600kw. 
steam dynamo, & water-tube boiler and a traction switchboard. 


Oulton Broad Council invite suggestions for public lighting. Com- 
munications by Feb. 4 to the clerk, Waveney-chambers, Lowestoft. 


Saventhem (Belgium) municipal authorities invite tenders (until 
Feb. 18) for establishing electricity works. Particulars (4fr.) from 
and tenders to Le College des Dourgmestre et Echevins, Saventhem. 


TENDERS REOBIVED AND AOOEPTED. 

The Metropolitan Asylums Board have received the following 
tenders :— 

For installing electric light, telephones and fire alarms in Belmont 
Asylum. 

Bromley & Batstone (accepted), £2,244 (electric lighting £1,905, tele- 
phones £250 and fire-alarms £891.) 

F. A. Glover & Co. tendered at £2,483. 103., Belshaw & Co. at £2,660, 
Buchanan & Curwen at £2,675, Wenham & Waters at £2,806, Bergtheil 
& Young at £3,176. 10s. The estimate of the Board's engineer was £2,450. 

For extending the internal telephones at the North-Western Hospital, 
J. W. Gray & Son (acocepted) at £126. Also tendered: Private Wire & 
Telephone Installation Co. £140, New System Private Telephone Co, 
£160. 18s. 4d., A. V. Gifkins & Co. £162, Buchanan & Curwen £168, J. 
Richmond & Co. £258. 10s. 

For the Fremantle (W.A.) electric tramways the following con- 
ate have been placed by the consulting engineers, Messrs. Noyes 

ros :— 

Belliss & Morcom, four engines; J. G. Brill & Co., 14 cars; J. G. 
White & Co., cables, trolley wire and bonds; British Westinghouse Co., 
generator, motors, meters, lamps, transformers, switchboards. The 
order for the rails has been placed with the United States Steel Products 
Export Co. LE 

Dover Town Council have accepted the tender of the British 
Electric Equipment Co. for the construction of the permanent way, 
the overhead equipment and laying of cables in connection with the 
construction of the Dover and River Light Railway. 


Erith Council have accepted the tender of the British Westing. 
house Co. for tramcar brakes at £700, and that of John Hitchen & 
Sons for mechanically-operated gates at the West-street tramway - 
crossing at £290. 10s. 

Islington Guardians have placed an order with the General Elec- 
tric Co. for materials for installing fire-alarms at Cornwallis-road 
Workhouse. | 


For end screen at the Greenwich generating station the London 
County Council have accepted the tender of W. Harbrow at £1,437. 
Four tenders, varying from that of the accepted to £2,441, 2s. 5d., 
were received. 

The Worthington Pump Co. have recently secured orders for 
condensing machinery for the Tientsin Electrical Co., the Walsall 


Electrical Co., &c. 
BUSINESS NOTICES. 

The Union Electric Co., 151, Queen Victoria-street, London, E. C., 
notify that, owing to the increasing demand for their dynamos, 
motors, arc lamps, meters and switch gear in the Tyne, Wear and 
Tees districts, they have opened an office at 48, Grainger-street, 
Newcastle-on-Tyne, under the direction of Mr. James Gilman. 

Messrs. E. P. Allam & Co., electrical engineers, notify their 
removal from 11, Hatton-garden, to 11, Red Lion-street, Clerken- 
well road, London, E.C., where they have opened more commodious 
offices, show rooms, factory and stores. The telephone No. (1280 
Holborn) is unaltered. 

BANKBUPTOIES, LIQUIDATIONS, &c. 

The public examination took place on Thursday last of Wm. & Ed. 
Sumner, electrical engineers, &c., formerly carrying on business in 
partnership at 65, Victoria-street, and 108, St. Mary's-road, Garston, 
Liverpool, and 9, Grange-road, West Kirby, Cheshire, under the style 
of W. & E. Sumner. Liabilities £844, assets (book debts) valued at 
£12. 178. 8d. 

William Sumner said the partnership with his brother continued from 
1900 until the business was transferred to a linrited company in February, 
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1903, the purchase price being £4,206. They received £4,000 in fully- 
paid up £1 shares and £206 in cash. The book debts (£1,203) were not 
transferred, and the company was to pay to the vendors 7} per cent. 
interest on £41,000 from Nov. 30, 1902, to the completion in March follow- 
ing. He and his brother were managing directors at £8 10s. and £3 a 
week respectively, besides £1 a week each against anticipated dividends on 
shares held by them. The company went into voluntary liquidation in 
September, and he believed the debenture holders’ receiver did not expect 
to realise sufticient to pay the debenture holders 10s. in the £. No shares 
were offered to the public. 

The examination was adjourned for an account to be file. 

Samuel Guest, electrical engineer, ќе. (trading with F. C. Guest 
as Guest & Son, at 63, Otley-road, Headingley, Leeds), has been 
adjudicated bankrupt. First mecting of creditors Feb, 2, at 22, 
Park-row, Leeds, and public examination Feb. 14, at the County 
Court House, Leeds. 

A first and final dividend of 84d. will be payable 30th inst. at 
8, Staple-inn, London, W.C., in the bankruptcy of C. M. Downie, 
electrical engineer, 4, Bloomsbury-street, W.C., and 28, Heathville- 
road, Crouch Hill, N., London. 

An application for the discharge of Max Margowski, formerly 
managing director of the Automatic Telephone Co. (Ltd.), was heard 
at London Bankruptcy Court on Tuesday. Liabilities £8,800, 
assets £1. 

Debtor attributed failure to losses in connection with the Automatic 
Telephone and other companies and to general stagnation of financial 
business. The trustee alleged that bankrupt had Leen guilty of fraud in 
relation to the transfer of shares to his wife, but the Registrar held that 
the charge had not been sufficiently proved. On other grounds he sus- 
pended the discharge for four years from August last. 

On Wednesday application was made by Dr. F. H. Bowman, 
consulting engineer, &c., for his discharge. Liabilities £10,218. 8s. ôd., 
assets realised £25. Discharge suspended for three years. 


A meeting will be held on Feb. 27 at 64, Gresham-street, London, 
E. C., to receive an account of the winding up of Hodges & Todd (Ltd.). 

The Engineering Contract Corpn. (Ltd.) is to be wound up volun- 
‘агу. Mr. G. F. Story, 4, Southampton-row, London, W. C., is 
liquidator. 


Plant for Sale.—Messrs. Beanland, Perkin & Co., Leeds, have 
for sale two 50 н.р. Sentinel engines, direct coupled to 80k w. 
dynamos; also a 35 н.р. gas engine, а 26k w. Taunton dynamo, two 
88 н.р. Westinghouse engines with 18kw. Hartnell dynamos. See 
advertisement. 


A Scott-Mountain compound-wound gencrator and a Crompton 
single-phase alternator are advertised for salc in another column. 


Business for Sale.—A well-established mechanical and electrical 
engineering business is for sale by private treaty by Messrs. C. 
Baker & Co., 89, Bennett’s-hill, Birmingham. See advertisement. 

Premises for Sale, &c.—A freehold factory is to be sold, comply- 
ing with L.C.C. requirements, and provided with up to-date improve- 
ments, fireproof construction, electric lift, &c., space about 15,700ft. 
The floor area (five storeys) is about 68,000ft. super. Particulars 
from Messrs. Leage, auctioneers and surveyors, 10, City-road, Fins- 
bury, London, E.C. See also advertisement. 

A ground floor, area 2,700 super. ft., equipped with electric power, 
and suitable for general engineering, is to let. Applications to 
Messrs. Marshall & Co., Campbell Works, Stoke Newington, Lon- 
don, N. See advertisement. 


“ Kornit.”— Messrs. Wallis Cox & Co., 23, Leadenhall-street, 
London, E. C., are introducing “ Kornit,” a composition invented in 
Russia, and for which they have acquired the exclusive rights for 
the United Kingdom and the Colonies for manufacture and sale. A 
report by Prof. V. B. Lewes on some tests made with this substance 
awards it a high place amongst electrical insulators, and as а com- 
petitor with ebonite and vulcanite. For electrical purposes a 
special make of “ Kornit ” is prepared for use in making fittings such 
as switches, key handles, cutouts, fuse boxes, ceiling roses, &c. 

„Steam.“ — This is the title given to an elaborately illustrated 
and interesting volume treating of Babcock & Wilcox plants. The 
book is now in its 5th edition, and has been revised and enlarged by 
the addition of further information upon refuse destructors, .super- 
heating, boiler installations in large power houses, additional tables, 
a number of new illustrations, &c. All, or nearly all, that has to 
be told concerning the Babcock-Wilcox steam-generating plant is 
here set out in a tasteful and very readable form. Some of the 
largest installations for which the company has been 1esponsible in 
this country, on the Continent, in South America and elsewhere, 
are described, and as a large number of these plants are at work in 
electricity stations, Steam ” is of particular interest to our readers. 
There are numerous sectional drawings given, and chapters on such 
practical subjects as Incrustation and Scale, Classes of Fuel, Chim- 
ney Construction, Superheated Steam, Prevention of Oil getting 
into Boilers, Covering for Boilers, Steam Pipes, &c. A number of 
scale drawings and a copious index render the volume of additional 
service to the busy engineer, The company claim to have nearly 


5,000,000 н.р. of Babcock-Wilcox plant in actual use, the figures for 
electric lighting, electric railways, and general electrical engineering 
and supply reaching over 1,560,000 н.р. The volume of Babcock- 
Wilcox plant employed in electrical engineering work is many times 
larger than that for any other individual industry. 

Turbines.— Mr. A. Steiger, 28, Victoria-street, London, S.W., 
representative in this country of Messrs. Escher, Wyss & Co., for- 
wards a copy of a very fully illustrated description of turbines built 
by his firm from 1845 up to the present day. ‘Some of the largest 
turbine work on the Continent has been carried out by this firm, who 
make machines for a varied range of work. The purposes to which 
high-pressure impulse wheels and various classes of pumping 
machinery have been put is shown in a series of excellent illustrations. 


“ Colliery Managers’ Pocket Book, 1905."—The “Colliery 
Guardian " Co., 80 and 81, Furnival.street, London, W.C., have 
published the 86th annual issue of the “ Colliery Managers’ Pocket 
Book, Almanack and Diary," which is edited by Mr. R. A. S. 
Redmaine, M.Sc., &c., professor of mining in Birmingham Univer. 
sity. Allthe old features of the book have been carefully preserved 
and brought (up-to-date, and the contents of the book comprise а 
mass of information of interest to all who have to do with mining 
work, including an electrical section. 

Catalogues, &c.—4A new price list of moving coil ammeters and 
voltmeters (P. M., Oct., 1904) is being sent out by Messrs. Johnson & 
Phillips, in which several types of these well-known instruments are 
illustrated and described, including some good examples of the 
portable type of instrument. 

The Rhodes Electrical Mfg. Co., 70 and 71, Bishopsgate-street 
Within, London, E.C., in a circular letter which can now be obtained 
by the trade, give particulars relating to the R. F. type of single- 
phase alternating-current motors. The company point out that 
experiments have been proceeding for the past year with this 
machine in order that the difficulty of the single-phase alternating- 
current problem may be solved, and that supply station engineers 
may have the opportunity of recommending a satisfactory motor 
with a view of increasing the day-load of their stations. The machine 
is claimed to have a very powerful starting torque, and operates at 
starting very much like a direct-current series-wound machine. 
The motor is said to be specially applicable to lifts, travelling cranes, 
pumps, or any other type of apparatus of which the constant load is 
directly coupled to the motor. The latest type of this machine is a 
combination of a repulsion and induction motor, having constant 
speed when the induction side of the machine is cut in, and being 
reversible by means of changing two connections, the latter opera- 
tion effected by an ordinary chopper switch. The company also 
manufacture the R. X. type of motor. This motor starts at 2} times 
its full-load running torque, with a starting current not exceeding 
about double full-load value. The external appearance of both 
machines is similar. By specialising these motors the company 
inform us that they are in a position to give quick delivery. The 
motors are made throughout at the works at Bradford. 

Messrs. Siemens Brothers & Со. are sending out a further bate 
of leaflets, which include the standard specification of the firm’s 
continuous-current generators and motors of the H-type; diagrams 
of connections between continuous-current motors (shunt wound, 
series wound and compound wound), particulars of Siemens starting 
rheostats, and a series of very clear diagrams showing how shunt, 
series and compound generators and motors have to be connected 
up for clockwise and counter-clockwise rotation. 

Messrs. Siemens Brothers & Co. have issued an interesting circ ilar 
of the Telpher line at the Blackburn Corporation gasworks. The 
illustrations show the Telpher line at work and the simplicity of 
handling coal, &c., ensured by the adoption of this apparatus. 


A new injector list (No. 70), giving particulars of these machines 
and advice in their selection, is issued by Holden & Brooke, West 
Gorton, Manchester. 


A price list (No. 8) of Kramos resistances is issued by Kramos 
(Ltd.), Bath. 


Messrs. Marsh, Son & Co., 15, Gerrard-strect, London, W.. are 
placing on the market a new universal bracket designed for shop 
windows, &c. The same firm have a revised list of prices for cut- 
outs, lampholders, &c. 


Exports of Electrical Apparatus and Material.—The follow: 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including 5 
telephone wire and materials, but not ineluding electrical machinery, 
which is not separately specified) from Jan. 18 to 24, with the ports 
of destination 

Aden 448. Africa— Alexandria, £800; Cape Town, £555 (including 
£203 telegraph material); Delagoa Bay, £70; Durban, £1,114 (including 
£709 telegraph material); East London, $97 (including £44 telegraph 
material), Argentina—Buenos Ayres, £2,126 (including £496 telegraph 
material). Australasia—Auckland, £10,782; Fremantle, £160; Lyttelton, 
£31; Melbourne,£481 ; Otago, £226 ; Perth, £70; Sydney, £892 (includ- 
ing £240 telegraph material) Belgium—-Ostend, £14. Brazil—Santos, 
£128. Ceylon—Colombo, 4534. China—Shanghai, £400. France 


THE ELECTRICIAN, JANUARY 27, 1905. 


Dunkirk, £10; Le Treport, £342; Rouen, £45. Germany—Hamburg, 
£195 (telegraph material). Gibraltar —£38. Holland —Amsterdam, £76 ; 
Rotterdam. £100 (telegraph material). Hong Kong, £339. India—Bom- 
bay, £898 ; Calcutta, £3,354; Karachi, £45; Madras, £498. Japan— 
Tokyo, £20,378. Russia —St. Petersburg, £32. Siam—Bangkok, £1,600. 
Straits Settlements—Singapore, £265 (including £50 telegraph material). 
Sweden—Stockholm, £76 (telegraph material). Total £46,314, against 
£4,541 in the corresponding week last year (Jan. 20 to 26). 


PATENT RECORD. 


— Ó—áÀ 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MgwBURN, ELLIS & Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


SPECIFICATIONS PUBLISHED. 
Nots.—All specifications can be obtained at the uniform [rice of 8d. each. 


1903. 

24,220 Gercacsevics. Lighting gas lamps by electricity. 

25,765 Cervera. Electricity meters. 

25,841 Berxpt. Electrical skin exciter. 

25,886 Dick. Coin- operated or controlled electricity meters. 

26,124 STEWART, TuRNKR and Dixon. Controlling and operating the 
points of electric railways and tramways. 

26,515 Ds Млскро. Canopy trolley standard. 

27,895 В.Т.-Н. Co. (G.E. Co., U.S.) Controllers for electiic motors. 

18,854 ARMSTRONG and OnLiNG. Telegraphic recording and perforating 
apparatus. 

18,980 TuNsTALL. Electrical signalling. 

19,063 ARMSTRONG and ORLING. Klectrc-capillary detectors, relays and 


recording a tus. 
26,465 В.Т.-Н. Co. (CE. Co., U.S.). 
27,038 LıDDLE. Sanding apparatus. 
27,171 Carrry. Insulating electrical conductors and the like. 
27,173 Катаву. Connector for electric circuits. 
27,2208 Dawes. Magnetic separators for ores. 
27,522 Treskow., Electric ignition for explosion motors. 
27,060 Coris. Arc lamps. 
27,190 Lewis. Arc lamps. 
27,516 WARDEN-STEVENS, Prepayment or automatic supply of electricity. 
27,550 FAIRWEATHER (Stromberg Carlson Telephone Mfg. Co.). Telephone 
systems. 
21,599 LEITNER. Separating and supporting accumulator plates. 
27,783 RomMaNorr (LONDON) Synp. (Lrp.) (De Romanoff). Storage batteries. 
28,005 FaimwEATHER (Kellogg Switchboard & Supply Co.) Telephone 


Systems of electric motor control. 


transmitters. 

28,059 D.T.-H. Со. and Cusrrr. Earth - indicating apparatus fer trolley 
standards. 

28,183 DroksoN. Electrically-actuated musical instruments. 


27,956 Munro & LuxspEN, Automatic temperature alarm. 


1904. 
86 Ктвкор and ALDERSON. Shot - firing batteries. 
456 LzETHAM and Bousrigip. Manufacture of chlorine by elec'rolysing 
sodium chloride solution and apparatus therefor. 
821 B.T.-H. Co. (G.E. Co., U. S.). Electric mo: or control and apparatus 
therefor. 
869 JOHNSTON. 
electricity. 
984 Srurarss. Electrical alarms for clo:ks. 
1,624 Munir. Preventing accidents from broken trolley wires. 
1,968 B.T.-H. Co. (О.К. Co., U.S.). Moter con'rol systems. 
2,245 THOMSON. Trolleys. 
2,515 MacIver and Guy. Electrical terminal. 
2,597 CAENEGIE and Beevers. Trolley wheels. 
2,449 B.T.-H. Со. (G. E. Co., U.S.). Emergency brakes for electric 


vehicles. 
2,452 and 2,455 B.T.-H. Co. (G. E. Co., U.S.). Controlling alternatin z- 
current motors. 
2,455 B. T.-H. Co. (G. E. Co., U. S.). Control of alternating · current motore. 
2,495 vow RECKLINGHAUSEN. Electric or vapour lampe. 
2,558 Parxx and Pourart. Automatically switching off current in a 
trolley wire when broken. 
2,581 B.T.-H. Со. (G.E. Co., U.S.). Machines for making stems for 
incandescent lamps. 
2,014 Prestep. Terminals for batteries. 
2,707 WiLsON. Electrostatic wattmeters. 
2,715 B.T.-H. Со. and MunPHv. Are lampe. 
. 2,950 Lewis. Electromotora of the induction type. 
2,948 DuppELL. Wattmeters. 
5,010 Ross and MarTHEws. Road contact system of «lectio traction. 
5,087 JoHNSON. Electrically amalgamating and coating metale. 
5,205 Fisner. Electrical measu · ing instruments and apparatus. 
5,216 W. T. HzNLxY's TELEGRAPH WORKS Co. and NioHors. Fuse box 
for cables. 
5,256 WILSON & WILSON & Риснек, Tremblers. 
5,243 Mersa. Arc lamps. 
5,451 KiwcsbuRY (Western Electric Co.). Telephones. 


Relays for recording, re-transmitting and controlling 


3,492 TUCKER. Fixing covers of switches, &c. 
' $8,647 Kinastanp. Switches. 
5,588 B.T..H. Co. (G. E. Co., U.S.). 


Controlling alternating - current 
motors, 
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5,589 B. T.-H. Co. (G. E. Co., U.S.). Alter nating- current motors 
5,590 B. T.-H. Co. (G. E. Co., U.S.). Controlling electric motors. 
3,603 Leirngrand Lucas. Cor trollirg apparatus for electric circuits. 
5,643 Scorr. Electric light bathe. 
5,657 Le TALL (Cooper-Hewitt Electric Co.) Gas or vapour electric 
lamps. 
,665 B.T-.H. Co. (G.E. Co., U.S.). Electric motor controllers. 


B. T.-H. Со. (G. E. Co., U. S.). 
Controlling apparatus for electric motors. 
Alternating-current motors. 


ó 

,666 Switches. 

3.840 KLINKENBERG. 

5,884 B.T.-H. Co. (G.E. Co., U.S.). 
Electrical energy meters. 

3 


ó 
5,891 LAKE (Arno). 
,896 MRZ and Price. Protecting apparatus on alternating-:urrent 
systeme. 
5,935 Sgacomng Pressep Brick AND Tie Works, WILSON & JoNER. 
Cable troughs or conduite. 
5,995 B.T.-H. Со. and Cvsitr. Electric couplers. 
4,059 Simm, Simm, STOREY and SELLERO. Electric furnaces. 
4,134 Levis (О.Е. Co., U.S.). Aro lamp electrodes. 
4,596 FERGUSON. Controlling incandescence lamps. 
6,218 Imray (Deutsche Waffen and Munitions Fabriken). 
suspension device for arc lamps. 
7,775 Салу. Instruments for rendering visible luminous effecta pro- 
duced by radio-active substances. 
8,657 Waits. Printing t:legraph receivers. 
8,819 Loti and Latzxo. Incandescent electric lamp fittings. 
8,989 Martin. Service box or manhole covers. (Date applied for, 
April 20, 1903.) 
10,691 RoussELL and Kind. Electric typewriters and telegraphs. 
14,105 WiECHMANN. Connecting electrodes of galvanic batteries with 
their leads. 
15,155 Dworzrnsk1. Automatic electric balance. 
15,343 ANDERSON and DUNNE. Overhead electric railways and tramways. 
16,479 Krerzixcrr. Telephone repeaters. 
17,565 Bob (Eastern Fire Protection Co.). Alarm-operating mechanisms. 
17,528 Stemens BRoTHERS & Co. (Siemens & Haleke A. G.) Automatically 
indicating and regis ering electrically the course of several physical 


Automatic 


processes. 

17,532 Huvkson and HET. Electric filters. 

18,252 Henn, Automatic telegraphic transmitters. 

18,403 Townsrenp. Electrolytic process and apparatus therefor. 

18,628 STERN and Greene. Holder for incandescent lampe. 

18,91) Pempsrton. Electric heaters. (Date applied for, Jan. 4, 1904.) 

18,987 Tomas. (ias or vapour electric devices. (Date applied for, 
Sept. 4, 1903.) 

19,234 WzBBER. Rail joints and electrical rail bond. 
Sept. 16, 1903). 

19,266 ZIEUVENBERG. Galvanic cell. 

19,541 HAT a. Bearings for motors, dynamos, &c. | 

19,422 Happan (Allgemeine Beleuchtungs und Heizindustrie Act, Ges.). 
Regulating mechanism for arc lamps. 

19,997 Stuarr. Apparatus for regulating voltage of electrical circuite. 
(Date applied for, Sept. 26, 1903.) 

20,129 SuiTH. Utilising Hertzian waves, 

21,402 Junongr, Electrodes for accumulators with invariable elec'roly te. 
(Date applied for, Oct. 7, 1903.) 

21,819 BurLARD. Automatic telephonic exchanges. 

22,005 DEVONSHIRE. Conduits for cables. 

22,268 Ricota. Application of electricity to the human body. 

22,555 DmurscHE TSLEPHOXNWERKE К. Stock & Co. G. m. b. H. Telephone 
installations. (Date applied for, Aug. 25, 1904.) 

22,568 Huworta (Ryder). Generating intermittent electric currents. 

22,652 and 22,665 MoF eatHers and CHRISTMAS, Circuit-breakers. 

22,964 Baker. Gas or vapour electric apparatus. (Date applied for, 
Nov. 6, 1903.) 

25,009 BiRNBAUM and Wuite. Intercommunication telephone systems. 

23,060 Опт. Electric railways. 

23,095 HowonTH (Haskell). Thermo-electric generators. 

23.279 ARON. Resistances. 

25,571 Drursch. Regulating dynamc-ele-tric generators. 

23,580 Soc. ELECTRO-METALLURGIQUE FRANCAISE. Process for smelting 
nickel ores in an electric furnace, and crucible therefor. (Date 
applied for, Oct. 30, 1903.) 

25,452 Moors. Insulation of coils of electrical appara‘us. 

| for, Nov. 21, 1903.) 

25,604 Rretaor and Basom., Incandescent lamps. 

23,622 MuLtMann. Galvanic batteries. 

25,677 ARON (Langumier). Electric tremblers or switches. 

25,769 Barnes. Telephone systems. І 

25,807 CALAHAN. Trolley restorers. (Date applied for, Nov. 6, 1903.) 

23,820 Carson. Electrical choke coils. (Date applied for, March 30, 1904.) 

25,828 Paestep. Termical for electrical apparatus. 

25,854 Нокт AND SANDYCROFT Founpry Co. Alternating-current induction 
motors. 

23,932 Paton. Trolley wire supports. 

25,972 Sumens Ввотнєвз & Co. (Siemens & Halske A. G.). Electrical 
indicating or measuring ins ruments having springs to convey the 
current to a movable system. 

24,102 Рновхіх Dynamo Mra. Co., OBLSCHLAGER and HADDOCK. 
ings and connections for conducto: s. 

24,142 Jouwsow. Interrup‘ers or spark-gap apparatus for high frequency 
currents. 

24,165 Grirrin. Automatic fire-alarms. 

24,343 Heinzmann. Electric signs. 

24,569 Branpt. Electric emergency lamps. 

24,951 CooKE апа COOKER. Medical electric and magnetic appliance, 


(Date applied for, 


(Date applied 


Mount- 
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24,078 Soc. INDUSTRIELLE DES TELEPHONES. Manufacture of electric con- 
. ductora. (Date applied for, March 11, 1904.) 

24,394 ConvsacneL. Connecting electric circuits especially applicable for 
the lamps of motor care. (Date applied, Dec. 19, 1905.) 

24,560 FRANKrL. Electric testing clip. (Date applied for, Dec. 2. 1903.) 

24,572 De Dion and Bovrow. Electric igniters for internal combustion 
engines (Date applied, Aug. 16, 1904.) 

23,663 WATERMANN. Electrical valve controlling systeme. 

24.715 Lea and PERRINs. Electric globe lamps. 

24,722 WHITTAKER. Electric tramcars and life guards. 

24,770 Imray (Payne). Electric signalling devices. 

25.078 Aron. (Boulez). Electric ignition for internal combustion engines. 

25,106 Prestep. Regulating the current through an electric lighting circuit. 

25,114 Ок La Croix and JoeL. Accumulators. 

25,128 Marca. Fireproof, acid proof and electrically insulating material. 

25,129 THompson. (Stamm and Lewis). Electric braking apparatus. 

25,218 Perret. Enclosed electromagnet. (Dateapplied for, March 12,1904). 


COMPANIES’ MEETINGS AND REPORTS. 


——— 
Eastern Telegraph Co. (Ltd.) 


The sixty-fifth half-yearly general meeting was held on Wednesday 
under the presidency of Sir Jons Worrx Barry, K. C. B. 

The SECRETARY (Mr. A. R. Hardie) read the notice convening 
meeting, and some formal business having been disposed of, 

The CHAIRMAN said: Gentlemen, before moving the adoption of the 
report and accounts I will, as usual, offer a few remarks. The accounts 
before the meeting to-day show the result of the half-year's working to 
Sept. 30 last, & result which I think may be described as satisfactory. 
My remarks to-day will be somewhat brief, as nothing of special interest 
has transpired incidental to the business since I had the pleasure of 
meeting you in July last. The accounts are presented in such a detailed 
form that they require few supplemental remarks, As a variant on the 
old proverb Good Wine needs no Bush I may say that Good results 
require no explanation," more especially as, in the present instance, they 
speak to & large extent for themselves. 

The gross revenue for the half-year under review amounted to £589,886, 
against £565,703 for the corresponding half-year to Sept. 30, 1903, or an 
increase of about £24,000. "Various branches of the traffic, notably that 
with India, show a satisfactory increase. The South African traffic 
however, shows a considerable decrease compared with the corresponding 
half year of 1903, and in consequence of the cessation of the Somaliland 
disturbances the traffic with Aden has also decreased. In comparing the 
message receipts of the two half-years it must be borne in mind that 
considerable reductions in the rates came into force on July 1, 1903, the 
reductions affecting the revenue for the whole of this half-year, while the 
corresponding period was only partially influenced by these alterations in 
the tariffs. The dividends received on our holdings in other telegraph 
companies were rather more this half-year, so that our gross revenue 
shows, a3 I have already said, a gratifying increase of some £24,000. 

The total expenses for the half-year, exclusive of income tax payable 
in England, show a small increase of about £4,000 when compared with the 
corresponding period of 1903. The expenses in London are practically the 
same as in the corresponding half-year. At the stations the net increase 
is about £8,500, the bulk of which is under the heading of Salaries and 
Wages," and is due to the usual annual promotions and an increase of 56 
in the number of the staff at our stations in England and abroad. As 
stated on former occasions the policy adopted by your Directors of reduc- 
ing rates whenever the circumstances warrant such an alteration in the 
tariff must naturally have the effect of increasing the working charges, be- 
cause, in order to deal efficiently with the greater volume of traffic which 
usually follows a reduction in the rates, the staff must be somewhat 
increased. It should not be forgotten that, whereas on a reduction of 
tariff it is necessary to increase the staff at once, it may take a long time 
to develop the same amount of revenue as that which existed prior to 
the reduction in the rates. During the last three years there has been a 
very considerable increase in the number of words carried, the number 
of paying words" alone dealt with during 1904 being over four 
millions in excess of those of 1901, but, owing to the reductions in the 
rates, the receipts from messages are actually less than they were in 1901. 
The only other important increase is under the heading of Mainten- 
ance of instrumenta " and is due to the adoption of improved methods 
and apparatus to improve the speed and accuracy of the service. It is 
our constant endeavour to eliminate errors by substituting electrical and 
mechanical devices for the old form of manipulation in sending and 
receiving messages. It was at one time hoped that these new methods 
would check the increase in the number of the staff, but so far it has not 
been so. The ever-increasing number of messages to be handled 
necessitates the adoption of improved methods of working and a larger 
percentage of trained electricians and mechanicians than formerly to keep 
the apparatus in a high state of efficiency. For the reasons which I have 
given we must be prepared as our system is extended and as tariffs are 
lowered for further increase of staff from time to time. Expenses under 
Abstract О” show a decrease of about £4,000. We have had to carry 
out extensive repairs in connection with our own cables, but as our ships 
have been employed to effect considerable repairs for other companies the 
expenditure chargeable to our own revenue account is substantially reduced. 
The other items of ordinary expenses in the revenue account do not 
show much variation, the only notable difference being that of £904 under 
the heading of Staff Pension Fund. This apparent increased expendi- 
ture is due to a slight alteration in the method of charging the amounts 
paid to other companies in respect of contributions to the fund by the 


staff at the joint stations. In the half-year to Sept. 30, 1903, these were 
included in the item Contribution to other Companies under Abstract 
"B," whereas this half-year they have been charged in the revenue 
account direct. The large increase in the charge for income tax is owing 
to the authorities having reconsidered the question of the allowance to be 
made for depreciation in respect of cables and other plant. A very large, 
and as we think an improper, reduction has been made in the allowance, 
but the commissioners have agreed to state a case in order to get the ruling 
of & Court of Justice as to what is a fair allowance for depreciation ; 
meanwhile we have, of course, had to pay the increased charge for income 
tax pending the decision. As the other items of expenditure for the 
two half-years show such unimportant variations, I think, perhaps, it 
is unnecessary for me to trouble you further with regard to our expenses. 
The net result of the half-year’s working is, that we are able to transfer 
the satisfactory amounts of £125,000 to our general reserve fund and 
£12,000 to the maintenance ships reserve fund, and to carry a balance 
forward slightly in excess of the corresponding half-year of 1903. 

There is one item in the accounts which may require some little 
explanation, and that is a charge of £1,619 against the general reserve 
fund in respect of premium on cancelled debenture stock.” As you are 
doubtless aware, the Company bas, for some years, held among its reserve 
fund investments, a small amount of our 4 per cent. mortgage debenture 
stozk, and although it is, I believe, common practice for companies to 
invest surplus monies in their own debenture stock, it appears from a 
recent decision of Mr. Justice Buckley, that the effect of such investment 
is to cancel the stock. We have, therefore, eliminated this from the 
investments, and the figure appeariog in the general reserve fund is the 
difference between the amount paid for the stock and the nominal value. 
We have charged against general reserve fund £113,100 in respect of 
new cables, and have repaid a further £100,000 to the Eastern & South 
African Telegraph Co. on account of the loan made to us in connection 
with the cables forming the new route to South Africa and Australia. 
This is а continuation of operations which have been fully explained at 
previous meetings. You will notice that we have made some changes in 
the constitution of our repairing fleet during the half-year. We were in 
need of a steamer of larger carrying capacity and have been able to 
acquire the ss. “ Britannia." This vessel has already done some very 
useful work. We have disposed of the ss. Mirror" to the Western 
Telegraph Co., this vessel being specially adapted to their requirements. 
The difference between the cost and the amount realised by the sale of 
ss. “ Mirror" has been charged against the maintenance ships fund, in 
accordance with our usual practice. 

I think these remarks deal with all the matters contained in the report 
and accounts, which I think require to be noted, but before sitting down 
I should like to refer to the retirement, on a well-earned pension, 
of Mr. H. A. C. Saunders, who has been the electrician-in-chief of 
the Eastern and Associated Companies since their formation. Mr. 
Saunders’ association with submarine telegraphy dates back for 50 years, 
he having been actively employed in laying the earliest successful 
Atlantic cable. The regret which the Board and his colleagues feel at 
his retirement from active service is tempered by the fact that he has con- 
sented, at our request, to accept the position of consulting electrician ; his 
wide knowledge and experience of electrical matters may thus be avail- 
able as necessity arises. A complimentary dinner to Mr. Saunders was 
viven on the 18th inst., the chair being taken by Sir John Denison-Pender, 
when several of the Directors of the Companies and I had the pleasure of 
being present. The opportunity was taken to make a presentation of 
plate to the guest of the evening, which had been subscribed for by his 
colleagues and old friends. Mr. Saunders is succeeded as electrician-in- 
chief by Mr. Walter Judd, who has been connected for many years with 
the Associated Companies, and has had much experience of his new 
duties, as he held the position of chief assistant to Mr. Saunders for some 
time, I now move the adoption of the report and accounts. | 

The VICE-CHAIRMAN AND MANAGING DIRECTOR (Sir J. Denison- 
Pender, K.C.M.G.), seconded the motion. | 

Мт. C. I. THORNTON said that, although the reserve funds invest- 
ments, amounting to over £1,139,000, were taken at cost price, that did 
not represent their present value. For instance, he took about 10 of the 
investments, amounting together to £300,000, on which he found that 
there was a depreciation of about £50,000, or 15 per cent. Of course he 
knew the income from these investments was perfectly safe, just as if 
their price stood at what the Company originally paid for them, but he 
thought it was somewhat misleading to show an amount of £1,130,000 
in this way. 

The CHAIRMAN, in reply, said that it was perfectly true— as stated, 
in fact, in the balance-sheet—that the investments in respect of the 
reserve funds were taken at cost price, and fluctuations occurred in them. 
Depreciation had affected every investment, but the depreciation in the 
investments in question was considerably less than it was six months 
ago, and he believed that the total depreciation in them now amounted 
to about 15 per cent., which would be about £179,000. On the 
other hand, they sold some of their investments in former times, 
and realised a profit on them of £62,000, which had been credited to the 
reserve fund. It would be very difficult indeed to value them from time 
to time, and a misleading mode of valuation might be adopted, which 
would be most undesirable. They did not show any alteration in the 
values of the investments when they appreciated or when they depreciated ; 
and he really did not know of any better way of showing the value of their 
investments except at cost price. With regard to Mr. Thornton's further 
question as to the allowance for ships’ depreciation, this depreciation was 
dealt with in the item of maintenance ships fund," £238,963. . 

Mr. JOHN NEWTON said he thought that the question of the provision 
made by the Company for the reserve funds was abundantly satisfied. 
The reserves, moreover, amounted to £1,500,000, and surely the share. 
holders could view with complacency temporary movements up and down 
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in the investments. He felt sure that the shareholders would be unanimous 
in supporting the Directors’ policy of continuing to add to the reserve 
funds and of investing in gilt-edged securities, with the substantial 
character of which they might rest assured, although the investments 
might go up or down in any given year. In regard to the question of 
depreciation, there was no parallel in the case of the Company and in the 
case of a bank, for whereas a banker might be called upon at any time to 
realise securities, the Company were not. 

The CHAIRMAN said that he was very glad to hear what had fallen from 
Mr. Newton, whose remarks were very satisfactory to the Directors as 
coming from the body of the hall. It must be obvious to anyone that 
any attempt to value the Company’s investments on account of reserve 
funds amounting to £1,140,000, as if they were going on to the Stock 
Exchange to try and sell them, would be quite illusory. The market 
value of such securities, as a rule, was no criterion of what might be 
obtained for them on the following day. The only course for the Com- 
pany to take was to see that they invested in solid securities, which were 
available from time to time for the purposes of the Company, either in 
laying new cables or in restoring cables which became worn out. They 
certainly need not deal with them as a banker, who might be called upon 
at any moment to realise. He then put the resolution, which was 
carried unanimously. 

The retiring Directors (the Right Hon. Lord Allerton and Sir Henry 
Charles Fischer, C.M.G.) were then re-elected, as were the auditors 
(Messrs. Deloitte, Dever. Griffiths & Co. and Messrs. Welton, Jones & Co.), 
and a cordial vote of thanks to the Chairman, Directors and staff termi- 
nated the proceedings. 


Direct United States Cable Со. (Ltd.) 


The fifty-tifth ordinary general meeting was held on Tuesday, under 
the presidency of Mr. Е. M. Unprrpown, К.С, 

The GENERAL MANAGER and SECRETARY (Mr. T. Finnis) read 
the notice calling the meeting and the auditors’ report. 

The CHAIRMAN then said: Gentlemen, it now becomes my duty to 
move that the report and accounts and the pension scheme be adopted. 
The revenue for the six months to Dec. 31 last, after deducting outpay- 
ments, amounted to £51,029, and the working and other expenses, including 
income tax, but exclusive of cost of cable repairs, absorbed £22,108, leaving 
a balance of £28,921 as net profit, making, with £2,168 brought forward 
from the previous half-year, a total of £31,089. This has been appropriated 
as follows :—Interim dividend of 3s. per share to Sept. 30, £9,106, 10s., 
interim dividend of 3s. per share to Deo. 31, the same amount, set aside 
to reserve fund account, £10,000, and carried forward to current half- 
year, £2,876, making the total, as above, £31,089. The revenue, as 
compared with that in the corresponding period of 1903— which, уоп will 
remember, was not as satisfactory as we could have wished, in common 
with the revenues of other telegraphic enterprises and business gener- 
ally—shows an increase of £3,215, wholly resulting from a marked 
improvement in the business during the last few months of the year. 
The working expenses in London remain practically the same as in 
the corregponding period, but at the stations it is somewhat higher, 
owing to an increase in the wages and to the cost of repairs and 
renewals, considerable renovations having had to be carried out at 
the cable stations in Ireland and at Rye Beach, in the United States. 
In the aggregate the expenditure is £292 greater, while the revenue has 
increased, as I have already stated, by about £3,000. The reserve fund 
has been charged—following our usual practice —with the cost of cable 
repairs, and, as you are also aware, it is credited with the interest which 
arises from the investments. The reserve account has been charged with 
£8,477 for the cost of cable repairs in the half-year, and it has been credited 
with £7,489 from interest on the reserve investmentsand £10,000, as I have 
already told you, from the revenue account, increasing the balance of the 
account to £472,964. You are also aware that in the accounts the investments 
stand at cost price, and it may be cheering to you to know that although— 
as in the case of & great many other things—the actual market price of 
our securities some time ago showed a diminution, at the present time 
they stand approximately at their cost price, the difference being insig- 
nificant. I have so far dealt with the general business of the Company, 
which does not require any further remark from me; but you are also 
asked to-day to give your assent to the establishment of a pension fund. 
We have not originated this, but we find that it has been adopted by the 
Anglo Co., practically on the same basis, and by the Government depart- 
ments; and you must know that the staff we have employed in this 
business is of a very particular kind, and it is most important that 
we should not lose the services of any member of our staff, if pos- 
sible. In order to ensure this, we must cement the relations between 
ourselves and the statf. Hitherto we have adopted, to a certain 
extent, the policy of endowment assurance. We do not intend to do 
away with that as far as it has gone, but we do not intend to increase 
that form of assurance, but for the futare to substitute a system 
of pensions, of which I will give you a few details, in order that 
you may have an idea of what is proposed. The pension will be payable 
at the age of 60 after a minimum period of 10 years’ service, and it will be 
equal to one-sixtieth for each year of service on the average salary of the 
last three years, but no pension is to exceed two-thirds of such average 
salary, no pension is to exceed £500 a year, and no pension is to be paid 
except out of the profits of the company. Should an employé be obliged, for 
no personal fault, to leave the company’s service, he will be entitled to a 
gratuity of one month’s salary for each year of completed service on the 
basis of the salary he was in receipt of at the time of such retirement. Of 
course, if he were dismissed for dishonesty or misconduct, he would forfeit 
all right to any gratuity cr pension. Provision is made for the case of 
employés who are compelled to retire before 60 in consequenee of 


physical breakdown, but no pension would accrue on voluntary retire- 
ment of an employé without the consent of the Directors before he had 
completed 40 years of service. No contribution will be required from 
the employé himself. The Company will hold the moneys of the fund, 
and allow interest at 4 per cent. Now, this will require an annuity of 
£2,500, but as you have already authorised the expenditure of £1,000 
under the endowment scheme, it will be only necessary to increase this 
amount by £1,500. The matter has been fully discussed elsewhere, 
and I strongly recommend the adoption of the scheme to you entirely in 
the interests of the Company, to say nothing of the duty we owe to our 
staff, who serve us well and faithfully. 1 now move the adoption of the 
report and accounts. 

Sir JAMES PENDER, Bart., briefly expressed his pleasure in second- 
ing the motion. 

The CHAIRMAN, in answer to Mr. P. F. Wood, stated that if an 
employé on reaching the age of 60 were found to be capable of yielding 
reasonable service to the Company—and he sincerely trusted from 
experience that that might be the case even after the age of 60—he 
would not be forced to retire and accept a pension. Indeed , they would 
be very glad to keep him in the service. He desired to refer to one impor- 
tant point which he had forgotten to mention previously. They were 
enabled to state that the whole of the company's cables were in proper 
and good working order (cheers). He then put the resolution, and declared 
it carried unanimously. И 

A vote of thanks was afterwards passed to the Chairman, Directors and 
staff, and the proceedings terminated. 


Nernst Eleotrio Light (Ltd.) 


The fifth annual meeting was held on Monday, Mr. BERTRAND DRAKE, 
M. I. E. E., presiding. 

In moving the adoption of the report, the CHAIRMAN said it was a 
source of satisfaction to the board, especially those of them who had helped 
to steer the ship through so many rocks, to be able to meet the share. 
holders at last with a clean balance-sheet, and with a proposal to pay a 
dividend. The capital had been reduced from £320,000 to £90,000. The 
profit for the year amounted to £4,840 compared with £3,926 for the 

revious year and a loes of £1,643 two years ago. The profit on sales of 
amps and British royalties showed an increase of £1,401, and in view of 
the disturbed state of some of the company’s territory—such as China, 
Japan and Asia generally—this must be deemed satisfactory. Although 
for the moment their lamps, or, at any rate, the vital portions of them, 
were being made by the Allgemeine Elektricitat Gesellschaft, yet the 
company's staff had to assemble the parts, test, when necessary, 
and pack the lamps here before they were despatched to their terri- 
tories, and this represented a good deal of technical and other 
work in the warehouse. The present agreement with the Allgemeine 
was purposely made for only a limited period, aud they would be unwise 
if they did not keep their technical branch sufficiently in touch with the 
different alterations to enable them to resume manufacture themselves in 
their territories, or elsewhere, should this be found desirable. With these 
facts in mind, he felt sure that those who had the necessary trade know- 
ledge would bear him out that there had been no extravagance in the 
administration expenses. He was convinced that better results could be 
obtained by varying the proportions of the component parts of the lamp 
somewhat from the stan i according to the technical data which tney 
were able to ascertain conoerning the variation of voltage which was 
likely to occur. Experiments had already been made in this direction 
from which he anticipated, after discussion with the Allgemeine Co., 
some valuable results. The number of lamps sold during the year in their 
territories showed a steady increase, and from some of the distriots, par- 
ticularly where the voltage was regular, excellent results had been 
achieved. With regard to their patents, as they ran out the goodwill of 
a business took their place. In addition to the fundamental patents 
belonging to this company, they had others taken out at a later 
date covering the mechanical construction of the lamp in very much its 
present form. The lamps as now made by the Allgemeine Company con- 
tained many features covered by the patents taken out by himself and 
other members of their technical staff, which patents were given to the 
company without consideration, and were most useful in making tbe 
present agreement with the Allgemeine Company. Only recently they 
had made and shipped to the Allgemeine Company a big consignment of 
lamp cases of the company's registered design for their own use, and these 
were also supplied by this company in considerable quantities in England. 
He then dealt at length wiih the differences which had arisen with 
Mr. A. M. Oppenheimer, a director, on certain matters, including the 
question of directors’ fees, and said that the board placed themselves 
unreservedly in the shareholders’ hands. 

Mr. J. G. DALZELL seconded the motion. 

Mr. HENLE observed that the company were doing a commission 
business only, and he thought, therefore, that the administration expenses 
were too heavy. They might get a cheaper office and stop the expenses 
involved in making a lot of experiments. 

Mr. ZUSMANN hoped the dissensions on the board would cease. 

The CHAIRMAN hoped that the percentage of standing charges to the 
turnover would be reduced in future. He did not think that they would 
be wise in abandoning their present offices. He and his partner had 
6,000 shares, and so there was every inducement for him to try and make 
the company a success. 

The report, which recommended the payment of 3 per cent., was agreed 
ча 00 it was decided that the directors’ fees for the current year should 
£500. | 

Mr. OPPENHEIMER moved the election of Sir Н. Seton-Karr, М.Р.; 
in the place of Mr. R. J. Wallis-Jones, who retired by rotation. 

Mr. RUSHDEN seconded the proposition. 
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Mr. G, KITCHEN did not think that Sir Henry Seton-Karr had the 
technical qualificationa for a director of the company. 

Sir HENRY MANCE said there were two solicitors on the board, and 
Sir Henry Seton-Karr was & barrister. If they left the management of 
the business to the legal profession their shares would not be worth 1s. & 
piece. 

The CHAIRMAN said that if Mr. Wallis-Jones were not re-elected, he 
and Mr. Dalzell would retire. 

Eventually the meeting was adjourned for a month. 


ANGLO-AMERICAN TELEGRAPH СО. бте report of the directors 
states that the total receipts from July 1 to Dec. 31, 1904 (including 
£2,535. 12s. 5d. from last account) amounted to £188,500. 7s. The 
traffic receipts show an increase of £8,720 compared with half-year 
ended Dec. 31, 1903. The working expenses of the half-year, including 
expenses of the s.s. ''Minia," pensions acsount, &e., amounted to 
£70,306. 5s. 1d., an inorease of £2,561. 7s. 91. over the corresponding 
period. The directors have, before declaring net profits, set apart £10,000 
to renewal fund, leaving £108,194. 1s. 11d. Interim quarterly dividends 
of 12s. 6d. per cent. on the ordinary, and £1. 5з. per cent. on the preferred 
stock were paid on Nov. 1 (absorbing £43,750), leaving £61,444. 1s. 11d, 
out of which the directors recommend final dividends of 17s. 6d. per cent. 
on the ordinary, and £1. 15s. per cent. on the preferred stock, payable 
Feb. 4, amounting together to £61,250, and making a total distribution 
for 1904 of £2. 15s. per cent. on the ordinary and £5. 10s. per cent. on 
the preferred stock. The balance of £3,194. 1s. 11d. is carried forward. 
The cables and land lines of the company are in good working order. 


CAR & GENERAL INSURANCE CORPN. (LTD.)—The chairman (Mr. E. 
Manville) presided at the first annual meeting on Wednesday, and con- 
gratulated the shareholders upon the results of the first year's operations. 
The volume of desirable business was very gratifying. Their organisation 
consisted of 10 branch offices, together with over 1,600 representatives 
distributed throughout the United Kingdom. The net result was an avail- 
able balance of nearly £1,900, but the directors recommended that this 
be utilised to wipe off preliminary expenses. They were desirous of 
cultivating insurau2es under the Workmen’s Compensation Acts, although 
during the past 12 months the amount which they received of such busi- 
ness had been insignificant. The retiring directors (Messrs. E. S. Smith, 
W. PME J.P., and J. M. Gorham, M. Inst. C. E., M. I. E. E.) were 
re.electe 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—An extraordinary general 
meeting will be held on Wednesday next to consider and pass resolutions 
approving à memorandum of agreement between the company and the 
holders of the founders’ shares, and authorising the directors to proceed 
with the bill introduced into Parliament entitled a Bill for the extinc- 
tion of the Founders’ shares of the Chelsea Electricity Supply Co. (Ltd.), 
and the substitution therefor of ordinary shares in the company and for 
other purposes." 


CITY & SOUTH LONDON RAILWAY CO.—The report of the directors for 
the ser bars ended Dec. 31 states that the receipts from all sources 
amounted to £74,891. 188. Id., and the cost of working has been 
£35,368. 16s. 10d., leaving a profit of £39,523. 15. 3d. Inclusive of balance 
from June half-year the net revenue is £40,224. 11s. 3d. After making 
provision for debenture stock interest, and transfer to renewal fand of 
£1,500, £27,445. 8s. 7d. remains available for dividend. The directors 
recommend that the full 5 per cent. preference dividend be paid on the 
1891, 1896 and 1901 stocks, and that a dividend at the rate of 14 per cent. 
per annum be paid upon the consolidated ordinary stock for the half-year, 
leaving £1,449. 16s. ld. to be carried forward. During the half-year 
8,401,846 passengers (exclusive of season-ticket holders) were carried, and 
the receipts (including season tickets) were £70,705. 103. 114., against 
9,226,987 passengers and £76,387. 14s. ld. in the June half-year and 
8,711,062 and £72,286. 3s. 6d. in the December half-year of 1903. Since 
the opening of the line 134,709,114 passengera have been carried, and the 
receipts have been £1,075,616. 13s. The directors regret that there has 
been a decrease in traffic compared with the corresponding period last 
year, but they attribute this to the exceptionally fine and dry weather 
which prevailed during the greater part of the half-year. The arrange- 
ments with the various railway companies in respect to the Euston 
extension being now completed, a contract will be entered into for the 
construction of the extension. In providing the capital necessary for the 
work it is found to be more economical to issue the stocks as part of and 
ranking with the other stocks of the company and liable to dividend in 
the usual course, but arrangements are in progress by which the amount 
payable as dividend on these stocks will, it is anticipated, be met by 
receipts from other sources. The interchange traffic with the Great 
Northern & City Railway is increasing satisfactorily, and through book- 
ings over the line with the suburban stations of the Great Northern 
Railway are now in operation. 


DUBLIN UNITED TRAMWAYS СО. (LTD.)—At the meeting on Wednes- 
day the chairman (Mr. W. M. Murphy) said that for the first time in the 
history of the company the half-year’s receipts, which amounted to 
£139,001, exhibited a falling off compared with the corresponding регіоі 
of the previous year. A saving of £1,572 had been effected in expenditure. 


METROPOLITAN RAILWAY CO.—Tke report of the directors for the 
half-year ended Dec. 31, states that the installation at the Neasden 
power station is so far completed as to enable à service of passenger 
trains to be run between Baker-street and Uxbridge, and that the number 
of such trains is being gradually increased. Working was commenced 
on Jan. 1, and it is intended shortly to run the whole service on this 
section by electrically-driven trains. The work on the Inner Circle is 
being praceeded with rapidly, and electric traction will follow 
soon as the equipment is finished. 
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NEW COMPANIES. 

FOREIGN ELECTRICAL BLEACHING PATENTS (LTD.) (83,289).—Reg. 
Jan. 19, capital £15,000 in £1 shares to acquire and work the Vogelsang 
electric bleaching patents, &c., for all countries except England, Germany 
and Austro- Hungary, and to carry on the business of bleachers, dyers, &c. 
Reg. office, St. Michael's House, Basinghall-street, London, E.C. 


LANGDON-DAVIES MOTOR CO. (LTD.) (83,306).—Reg. Jan. 20, capital 
£5,000 in 4,195 shares of £1 each and 16,100 shares of 1s. each, to adopt 
an agreement with the Langdon-Davies Motor Co. (Ltd.) for the acqui- 
sition of certain patents and other rights and properties and to carry on 
the business of suppliers and sellers of alternate-current motors, manu- 
facturers, buyers and sellers of electric motors, gas, oil, petrol or other 
engines and motor-car parts and accessories, electricians, electrical engi- 
neers, manufacturers of dynamos, apparatus and fittings, &c. The sub- 
scribers are F. B. O. Hawes, C.E., A. W. Cree, C. E. Cree, F. W. Hartman, 
engineer, D. M. A. G. Hawes, engineer, W. R. Sidwell and E. Yatman. 
First directors F. B. O. Hawes, A. W. Cree, F. W. Hartman and E. 
Yatman. Кер. office, 101, Southwark-street, London, S.E. 


STATUTORY RETURNS. 

AUTOMATIC ELECTRICAL ADVERTISING SYND. (LTD.) Return to 
Dec. 27 gives capital as £4,500 in £1 shares, all of which have been taken 
up. £3,000 has been paid and £1,500 is considered as paid. Mortgages 
and charges, nil. 

BRITISH ELEOTRIC LIGHT WIRING CO. (LTD.)—Return to Dec. 10 
gives capital as £10,000 in £1 shares, of which 156 have been taken up. 
£1 per share has been called up on 149 aud 10s. per share on seven 
shares, and £152. 10s. has been received. Mortgages and charges, nil. 

CAPE ELECTRIC TRAMWAYS (LTD.)—According to return to Deo. 7, 
the capital is £500,000 in £1 shares, of which 491,222 have been taken 
up. £91,222 has been paid and £400,000 is considered as paid. Mort- 
gages and charges, nil. 


CONCORDIA ELECTRIC WIRE CO. (LTD.)—Heturn to Nov. 25 gives 
capital as £2,000 in 2,000 shares of £1 each, all of which have been taken 
up. EI per share has been called up on seven shares, and ds. per share 
on 1,993 shares. £505. 5s. has been received. No mortages or charges. 


ELECTRICAL CORPORATION (LTD.)—Return to Nov. 9 gives capital as 
£30,000 in £1 shares, of which 3,007 have been taken up and paid for in 
full. Mortgages and charges, nil. 


ELECTROLYTIC ALKALI CO. (LTD.) - Return to Dec. 8 gives capital as 
£500,000 in 200,000 preference and 300,000 ordinary shares of £1 each, 
of which 100,000 preference and 202,818 ordinary shares have been taken 
up. £1 per share has been called up on 100,000 preference and 127,218 
ordinary, and £226,997 have been received, leaving £221 in arrears. 
75,000 ordinary shares are considered as fully paid. Mortgages and charges, 
£12,750. | 

MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)— 
In return to Des. 27 capital is £350,000 in £1 shares, of which 204,056 
have been taken up. 17s. 6d. per share has been called up on 99,056 and 
£86,662. 12s. 6d. has been received, leaving £11. 7s. 6d. in arrears. 
105,000 shares are considered as fully paid. Mortgages and charges, nil. 

POROUS ACCUMULATOR OO. (LTD.)—In return to Dec. 20, 1904, the 
capital is £3,000 in £1 shares, all of which have been taken up. £1,007 
have been received. £1,993 is considered as paid. Mortgages and 
charges, £16,000. 

SHERARD COWPER-COLES & CO. (LTD.)—Return to Jan. 13 gives 
capital as £25,000 in 7,000 preference and 18,000 ordinary shares of £1 
each, of which 6,856 preference and 18,000 ordinary have been taken up. 
£1 per share has been called up on 6,856 preference and 500 ordinary, 
and £7,356 has been received. 17,500 ordinary are considered as fully 
paid. Debentures, £6,500. 


MORTGAGES AND OHARGES. 

CARL OPPERMANN ELECTRIC CARRIAGE CO. (LTD.)—Issue on Jan. 5 of 
£4,450 debentures, part of series created Dec. 31, 1904, to secure £5,000 
charged on company’s undertaking and property, present and future, 
including uncalled capital and leasehold premises Nos. 5-6, Halkin- street, 
London, W. No trustees. No previous issue of same series. 

ELECTROLYTIC ALKALI CO. (LTD.)—Issue on Jan. 12 of £1,550 deben- 
tares, part of series created July 9, 1904, to secure £50,000, charged on 
company’s undertaking and property, including uncalled capital. Trustees, 
paver poe! Mortgage Insurance Co. Previously issued of same series, 

12,200. 


JOHN W. SUTCLIFFE & CO. (LTD.)—£2,000 debentures, created and 
dated Dec. 30, 1904, charged on the company's undertaking and property, 
have been registered. No trustees. 


MINEHEAD ELECTRIC SUPPLY CO. (LTD.)-—£2,00) debentures created 
Dec. 29, 1904, and, as collateral security, a mortgage dated Jan. 2, 1905, 
covering same sum, have been registered, Property charged(by debentures). 
Company's assets, present and future, including uncalled capital. (By 
mortage): Land, with electric lighting station at Quay-lane, Minehead. 
Holders: Misses Clarke and А. E. Clarke and T. Joyce. 


NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.)—Issue on 
Jan. 6 of £10,000 and on Jan. 12 of £200 debentures, part of series 
created Jan. 18, 1904, to secure £100,000. Property charged, company’s 
undertaking and property, present and future, except uncalled and unpaid 
capital. Holders, T. E. Hodgkin and J. W. B. Pease. No trustees. Pre- 
viously issued of same series, 76, 800. 
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ELBOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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Tae — » 18 180 | + 1 | . 
Lenarks O. 97 19 573 + 50 i 8 | t 73 
Leeds Corporation......... »9 21 4,929 = 91 | 48 247,010 t 18,698 
Leicester Corporation „ 21| 1,618 on 8 5, "T 
Liverpool Oorporation ...... » 14 | 9,981) + 400 | 2 20,208 |+ 1,006 
Liverpool Over ary „ 22 1.451 - 16 4 6.00 868 
"London County Co «M 19,620 | + 8,588 | мі | 526,042 |+ 116,542 
09002008900000900099 000 W os d Ё 8 ML 
Maidstone Corporation .. » 19 86 dias 27 3,183 .. 
Manchester Corporation. , 21 | 10800 | + ½ 42 | 518,797 | 23.168 
MNT Bailway ............... „ 21 1.619 + 88 8 4,926 ы 806 
** „ 18 173 — 14 2 999 !- 17 
"горо Eleo. Trams » 13 1,988 + 921 9 8,045 + 1,567 
8 — » 13 252 | + 24 9 | 456 |t 61 
e * 21 96 8 48 | 5,089 + 1,880 
Neweastle-on-Tyne Corp » 81 8,958 | - 87 8 | 10,495 hu 183 
Newport (Mon.) ............... „ 921 474 ＋ 61 16 8,146 ^- 1,168 
Oldham, Ashton & Hyde. » 13 477 | + 6 9 865 + 32 
Oldham Corporation. » 22 1,806 + 276 48 59.517 + 8,146 
Perth (W A.) Elec. Trams „ 20 1.559 ＋ 1861 8 ‘817 + MB 
Peterborough .................. „ 18! 108) . | 2 185 |- 4 
Poole and Distriet............ » 18 220 | + 1 | 2 407 + 6 
Portsmouth Corporation. 1,311 | + 29 312 | 88,728 j+ 6,869 
99995009090009090009990* » 18 1,687 + 187 9 1965 + 73 
Oorporation... ...... » 19 | 587 | + 21 y 1,106 |+ 1.9 
gera e Corporation ...... 18 5 | ag NL. 
ева *€*6990000000000909009990* * * 
Salford Corporation ......... „ W 3.688 - 22 42 | ME |+ 8,409 
Sheerness ..................... „ 11 67 + 10 2 H 15 
Sheffield Corporation ..... „ 22 4,178 - 89 843 | 200,722 |+ 4,853 
Southampton Corp'ation.. А m bes uM © n 
Southend Corporation ...... » 18 211) + 19 42 | 15,070 |+ 1,615 
Southport Tramways ...... » 18 226 | - 4 | 2 46 |+ 18 
В. Staffordshire Trams. „ B Ml- 2 | 00 f Qd 
А ti LETI , - U 
cer ash d ащы tio „ $9: 1,015] - 6 | 49 | 58,607 |+ 1,381 
Swansea Trams .............. » 18 450 | - 10 2 198 |+ 1 
Taunton 0 „— 18' 41] - 8 2 73 ļ- 11 
Tynemonth and Distriot „ 13 14'- 8, 2 824 |- 87 
© Trams Co.......... „ 18 800 : + 81 8 825 + 58 
Wallasey District Council. „ 21 6560 | ~ is 62 | 81,660 |+ 2,088 
6%, & W ë ) D э 21 | 889 | eve 8 1,263 ee 
Warrington Corporation! ., 19 | 28 Hia | 13,604 |+ 406 
West Ham Corporation... „„ 19 903 47 | 45,194 
wie ares NL 11 29 | + 10 9 i2 |+ 18 
ration [ID PP i ere ee eee eee D 
Wolverhampton District... „ 13 855 | + 17 2 619 |t 69 
W Eu. ч. „ 18! 2b | + 16 2 (9 2284 
Wrezham.. 9646 „„ 5⁊ t: 6 Ty м 18 | 91 = 5 2 168 = 8 
Yorkshire Woollen District) » 18 542 | + 38 2 942 |+ 99 
(a) These comperisons are with the period last year. t Minus 5 days. 
t Minus 2 days. $Plus2days Ҷ PlusSdsys. ** Fortnight. Y Partly electrical. 


] Net in operation last year, 


CITY NOTES. 
— — 

MEMORANDA (Jan. 26).— Bank rate 3 per cent. (since April 21, 1904). 
Prioe of silver ы рег oz. Consols 884, —88 1% for money, 88 7,—88,", 
for account; 24 per cent. annuities 874—874. Consols Pay Day, Feb. 1. 
Stocks and Ster ares Continuation Days, Feb. 7 and 22; Ticket Day, 
Feb. 3; Pay Days, Jan. 27 and Feb. 9; Mining Share Carry- over Days, 
Feb. 6 and 21. — 

CENTRAL LONDON RAILWAY.—The directors announce a dividend for 
the past half-year at the rate of 4 per cent. per annum on the ordinary 
stock, and a similar distribution will be made on the preferred and 
deferred stosks. £30,000 has been placed to reserve and £22,000 carried 
forward. The dividends are the same as for the corresponding period 
last year, when £10,000 was placed to reserve and £36,000 carried forward. 

OLEVELAND & DURHAM COUNTY ELECTRIO POWER CO.— At an extra- 
ordinary meeting last week resolutions were passed creating £156,000 
5 per cent. debenture stock, to be issued at the discretion of the directors. 


DUBLIN & LUCAN ELECTRIC RAILWAY CO.— The directors propose 
to pay 10 per cent. on the preference shares (reducing arrears to three 
months), paying £200 off electrical equipment account, and carrying 
forward £275. 

HAVANA ELECTRICITY CO. (LTD.)—During the week this company has 
invited applications for £150,000 5 per cent. debentures at 95 per cent. 

LIVERPOOL OVERHEAD RAILWAY CO.— The accounts for the past half. 
year show an available balance of £10,134. 18s. 6d., and the directors 
recommend payment of the preference dividend and at the rate of 1} per 
cent. per annum on the ordinary shares (against 14 per cent. for the corre- 
sponding period last year); balance forward £3,743, against £4,132. 

ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)—The directors 
recommend a dividend for the half-year ended Dec. 31 of 7s. 6d. and a 
bonus of 2s. per share on the ordinary shares, making with interim 
dividend (paid in Augast) a total distribution of 144 per cent. for the year. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Feb. 23 as special settling day in the further issue of £29,000/ 
sterling 500 year 4 per cent. redeemable debenture stock of the Commercia 
Cable Co., and the further issue of 10,000 £5 fully-paid 6 per cent. cumu- 
lative preference shares of Edmundson's Electricity Corporation (Ltd.) 

WATERLOO & CITY RAILWAY CO.—Dividend on the ordinary stock at 
the rate of 33 per cent. per annum for the half-year ended Dec. 31 is 
recommended, carrying forward £255. Last year the dividend was 3 per 
cent. per annum, with £355 forward. 

WESTMINSTER ELECTRIO SUPPLY CORPN.(LTD.) —The directors recom- 
mend, subject to audit, a dividend at the rate of 15 per cent. per annum, 
less tax, for the half-year ended Dec. 31, payable March 1, making with 
interim 14 per cent. for the year, | 


CULONIAL AND FOREIGN GN INVESTMENTS. — 


Е 
"Im 8 | Price 2 2 g DIVI. BUSINESS, 
B аа NAME. | Wed. | gÉ | DEND WEEK TO 
= Аг | Jan. 95. 3-8 Dur. ' JAN. 25. 
e' 
| ELECTRIC RAILWAYS ak High low- 
MWA ; ; е. d. est. est. 
t 85/0 | A ТВА Avs [6 es e 8) |81! 7 Ар, 00 9, 8 
5 16 | Do. b? Cum. Pref. . . . Erba 7 9) — 4 5 
3t. 6 Permanent 6% Deb. Stoch 140 —las | 4 8 11 = 1414 140 
St. Hs Auckland Elec. Trams 5 | 
Mod.) з-де re tues eas УТТУ 104 —105 415 8 - 1056 1044 
1 6X | Baroelora oe iuis vies 12 —194 2 8 0 => 121 12, 
1 60 Do: 5 саш ста 1 5 14-10 6 0 0 on Sed vee 
104 6 Do. 5 per Oent. Debs. ........ | 09—102 419 8 oo | 
t Brisbane Trams, In | | 
Ord %% „ „ „ „ „„ озоор овоо ee ee 137 1} 
b. Do. 6 per Cent. Cum. Frei. . 882 
8t. 7 Do. 4d pe Cent, Db. Prov. G 94 —$ КЕ oo gas 
St. 62 | British bia Elec. : | 
| Det. Ота. .................... 00—108 516 6| . 1014! .. 
Bt. 5 | Do. Pref. Ord. Btook .............. 100 108.417 2 = 2H 
1 Do. 5% Oum. Perp. Pref. ...... 10—10} 41011| a |... 
1. 4: Do. 4j per Cent. Ist Mort. Dba. 1027—1054 6 9| |... 
100 ИХ, Do. 5 Power Debs. .. 97 —100 410 0 m s 
t! 1/6 | Buenos Ayres а Belgrano Ord. y —4 6 5 11 as 4°. 4i 
"3 Do. 6 2 Cent." A Cm. Prei tdi -6 418 1 - kz: 513 
1 8/0 Do. “ РАДА 35 — 2 f 6 8 as .- | ee 
gt. 5% | Do. 6 per Gent. Debs. ш... 105 197 413 8 I (Meh, С 
St. 5% Do. 8nd Deb. Stock v. | 
| Certa. . C1 —104 416 2 = {1084 1023 
ВЕ 57 | Buenos Ayres Elec. Trams (1901) | 
I«d. 002000000 94 —97 b 8 1 e- | 
Calcutta Tram "am . tj-8 8 7 6 “ > 211 
0 ax a. LX lst рер. i Block (гөй). 100 —108 4 8 4| a | igs 
: Shares 5 E 140 X ! j 
t. ч 
| s | Tepe). з 102 —104'418 1 | | т 
St. 52 | Madras Elec. Trams b; De".8tk.' 101 – 108 4 17 311 Jul 
100 ox ' oium Res Ry. St'g 5% Mort. | 
ОРЕ er ree ere 00—103 417 8| a 
100, 4 Do. watering ij Debs. HUE с 108 —10 4 6 9 .. — 
St. HX “Perth b iW leo. Tram, 1si | 
p 101 —104 416 2 | ie th sich 
Ж " BLETRIGITY SUPPLY. Е | | | 
5 8/0 Calcutta шеше sip a Он. €)-83 311 4 e 05 8b $ 
Bt. 5% Elec. Ltg. & o. «f Aust. | 
| D T 86.—91 9 111 
10 .. | Havana Electricity Co. ri 94—104 | "x РУ 
li .. | Kalgoorlie Bice. Power & t 
6% Cum. “Бы e ‘us = > š 
10 di Боты Elec Elec. pem Ei CA EE 
ы ontre 8 
Hort. реЬ.................... 100 —102 4 8 9 Ap, Oe 


* In ind 115 a allowance has been made lor accrued interest but ho 


for redemption. 
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a 
: LE NAME. IH Drewes | Warr ro WEEK ТО Е МАМЕ. W p DIVIDEED | Wax m 
E z Jani 26. JAN. 25. Jan. 2 3 JAN. K 
VV ͤ ꝑꝑꝗꝗ . ( 1 TTT. V ye ee S US EM PR 
ELESTRIG RAILWAYS, TRAMWAYS, Ao 4 s. à. aa. ped ELECTRIGITY SUPPLY. FER Bigh Loa 
] ee Bath Elec. Trams Pref. Ord.. ое 000000 % H- r1 ee oe 1 eo 10 d Bournemouth & Poole Elec. Sap. Ord. 12 — 123 6 8 0 өө as 
1 11°40d. Do. 6 (А ara Pref. at 6 %% % %%% > —1 b 0 0 ее 1 ee 10| 4 . pet 000000 000000 10 4 10 0 ee 10 os 
10 Bristol fra and Carriage Ord. ... 19 —30 4 0 0 Feb, Aug co | o 10 45 Do, 6% Cum. Second Pref. ........| 11 —312 | 5 0 0 ЕН eo |. 
10| 4 Ре. (tally 3 paid) ............ 10 —10 816 3 iie ve | oe ЦВЕ. ^ Do. per Cent. Deb. Stock (red.) . . 108 —105 | 4 Б 9 = .. : 
St.] 4 Do da. . . . . . . . 106 —108 | 8 14 0 | Feb, Aug А б Bromley i i Lt. & Power Shares  5j— 897 ee |... 
E Bri es tel Pref. . | ш 510 olr b, Aug | 11 я ri воно а Kensingto Elec. Bap. OR. uu 410 11 m ie] s 
А . © 0950209892000 o е « n n — 1 ee oa 
Be. Ж pe в Par Cent. oar Debs ...... 119 —121 | 4 2 8 d id 118 b| 8/6 | Do. t. Pref. .......... 10j—1 8 5 1 | Mar,Sept; ..| .. 
St. 44% | Do. 4j per Cent. 2nd Deb. Btock....| 97 —99 | 4 1011 si 984 | 97 St. 47 Central lec. . Sup Ooty Guar Dh Block 105 —1 814 1 me sed. s 
St. 4% | Central London Stock. ..... 91 —88 4 6 0 | June, Deo 92 | 91 5| 4/0 Cross & Btrand Electric 8 ор... 8i- 411 6 Feb, Aug €E Ey, 
Bt.| 4 Do. 4 per Cent. Pref. Stock ............| 101 —108 | 8 17 9 Ки 10118 5 2/8 | Do. ip 0 Pref. . . . . a eee Là —Ё 816 8 Feb, Aug 21 
Bt. 4 Do. Deferred Stock оавевееое 000000000 0005 4 18 0 e ee se Bt. 4% Do. Web. Stock (red.). 000000800000 000006 101 —1u8 8 17 8 ae 102 oe 
100| 47 |t Do. 4 per Cent. Debs.. . . . . . . . 107 —109 | 8 18 5 ~ 108 | .. [| 62% | Do. Ойу Undertaking ¢ Y Cm. Om. Pref. 42-5 |410 0 pi bj. 
6 Oity of Birmingham Trama. Cm. Prf. ti— 54 417 6 26 es xus 5 2/8 | Do. 9 8)........] 41-6 4 10 0 - Е 
100| 4% | Do. Cent. 1st Mort. Debs. ...... 101 —104 | 3 17 8 "NES 5 9/8 „вама Electric trio Bupply Scu és 61—7à |4 0 8|March ..| 7 t 
Bt. City an South London Rly. Con. Ога. 454—464 | 4 16 10 | Feb, “Aug 47 | 6&2 St. ax oe A} per Oc b. Stock. Sij --| 106 —110 | 4 1 10 | Jn, Deo се 
Bt.| 5 Do. 5 per Cent. Perp. Pref. (1 Sep —. 122 —1 4 0 3 Feb, Aug 1700 100 Б City of London Electrio Ligh 111—1214 1 8 Feb, Aug 12 U. 
St. 5% Do. 1896) „% 26 0 ТІ 000000000 000009 119 —129 4 2 0 eo 1204 oe 10 6/0 Do. 6 per Cent. Cum. Pref. PTT YY TTT TTT 11 —]14 4 5 9 Jan, July a n 
Bt.| Б Do. (1901).................... . . 117 —120 4 8 4 2 1188 | . St. 55 “ Do. dor Cent. Deb. Stock (red.)..... | 121 —195 | 4 0 0 In, Deo. 
Rt. i? Do. ¢ per Cent. P ual Debs . . . . 105 —108 3 14 1| May, Now, .. р 8t. У Do. 447 ind Deb. Stock сес | LOL —103 4 7 3 е — |... 
10 раша United Trama. (1896) Ltd., 184—104) 4 2 9 "s .. | .. J| 10| 4/0 County i London Elec. Supply Ord 9—9 4 4 9 к E a 
10| 60 | Do т Cent. Pref. ..................... 164—164 | 3 12 9 de Vs s: 10! 6/0 ро: per Cent. Cum. Pref.......... 19 —13 | 416 0 | Маг, Sept 127 .. 
10| 3/04 | Gt. Nor ern & City Bly. Prt. Ord. (4%) 6—68 | 4 8 10 m 64 | €i st. 43% ux Deb. Stock (all paid) (red.) 107 —110 | 4 110 st : s 
10| 4/0 | Gt. Northern, Piccadilly & Brompton St. 26 Do: Second Deb. Stuck Prov. Oerts..| 101 —108 4 7 6 M 102 * 
Ord., Speyer Bros. Scrip Cee eeec| 34—94 v ve 3 5 Folkestone Electricity Supply Co. Ord. —6 411 9 = КОН ee 
10; 10% |} Im Tramways Ord ..................| 19 —20 | 4 0 0 | Mar, Bept .. 1186. | 4%] Do. 1st Deb. пісок гес. . 2 2. %. 102 —105 | 4 7 0 со ре 
10 6 } Do. 6 per Cent. 600.06 Oteo 0008 0, 16 —16} 8 18 4 Mer, Be ee ee 5 8,6 Hove o Lighting rd DLL %%. 4—8 5 6 8 "T os oe 
St. 44% : Do. 44 per Cent. Debs. , . ‚| 114-112] 4 0 0|Jan,July | ..| .. St. 447 I. ot W.Elec.Lt. Аоте Db.Bt.(red.) 100 —102 | 4 8 9 së wie tus 
&| 2/6 | Isle of ost Elec. Trams & Lt, 6X Pi. — |6 5 0 2. è ; 5| 5/0 "Do. d per Gant. la Pre ө Ord ....| 123}—1?} |410 7 $a 11° 12.3 
St. 4 Do. 4 рег Cent. Deb. Stock ............ 00—08 4 6 0 у ‘ - 6| 6% 6 wie 1st Pref...... — — 4 6 90 Jan, Ју | ~ — 
10 y Liverpool Overhead Hallway Ord s.. | 8I —3i; |818 0 | Feb, Aug .. 1186 | 4 & Engtbg.Co. Notting Hil i 
10 Do. a Da sar Pre... . . . 0 ve 10 — 415 8 | Feb, Aug is T | СД Deb. Stek. (red.) 102 —104 | 8 17 8 Z si 
Bt.| 4 Do. Cent. Deb. ....... 99 —101 | 819 3 | Jan, July š B 8| .. n See Suppy Ore. —u———ͤ99—9ↄe—-51. — ©Й—@} sg x 21 1 
10| 6 Tondon nited Trams. 57 ‘Cam. Pret. 161—103 | 4 18 0 2» 103 | 10j 51 8/0 сре Cono Pref. eee eee. 6% —613 5 3 8 i, 511 
Bt| 4% | Do. 4 ist Mort. Deb. Btook............| 104 —106 | 8 15 6 ur 106 105 [St.] 47 Cent. Ist Mort. Deb... —95 4 1 8 Mr, In, 8, D ; 
St. мезет Con. Ord. Stock.. . . . . . . e“ 6 —9 ds Mh к s 10 9/0 Metropoli anElectricBup.Ord. ........ 171—183 | 6 1 4 April, Oc 183 | 18 
l| .. Metiopo tan Eleotrio Trams Def ..... 76 — $ és E . 1186. | 447 ро; per Cent. Deb. Stock 1st Mort. 110 —116 |8 18 8 In, Deo. 2 
1| 0/6 Do. 6% Cum. Pref. ........ ............... 41—75 | 417 0 n 1 Ist. X Je m Mrt. Db. Stock (red.) 96 —98 | 3 11 8 E 96 ae 
St. 44; | Do. 4% Deb. Stock ................ 18 —15|4 5 9 y 1043 | .. 100 6$% Midian lec.Corp.for P. D. lst Mort. Db. 92 —95 |415 0 is oo | -= 
b| .. | New Gen. Tract. 6 per Cent. Cum. Pref.) 4—1} May ....| --| - 10| 827 | Newcastle & Diat.Elec.Ltg.Ord.£9 paid 183—179 5 18 8 Feb, Aug 
10/10/0 | Potteries Electric Traction Ord, ......| 8 —9 511 2 КЕ ‚|. 5| £z | Newcastle Elec. Supply Ord. ...... -| 8—1 | 419 8| Feb, Avg! -- 
10) 50 ро: b per Cent, Com. Pref. ........ 9j | 5 6 8 | Feb, Aug : х 5 5% | Do. b per Серт. Nop. Cum. Pref. . 6} —€3 |319 2 Feb, Aug 
Bt. 44% | Do. 4} per Cent. Deb. Stock ........ 99 —3102 4 8 8 e A s 1| 5 | Northein Counties Elec. Sup. 17/ pais 15,0$—16,9| 3 6 0 | Mar, вер | -- 
.. | South Dancs. Elec. Trao. & Tower Ora; m s sur us 10| 60 | Notting Hill Electric Отӣ................... 144-15 |4 0 0 РЕ D** d 
1 ee Do. 47 Pre 1. (21 paid)... 2 6600 id)... ee ee April, О ee ee 100 4% Do. 4 er Cent. let Mt. Debs. eeeens 109 04 3 17 0 9 10 7 | 
St. | Do. 44% Deb. Stock (100% paid ve Jan, july : 6| 2,6 | Oxford Electric Ord. . . .. .... 08-68 |5 2 4 March 961 .. 
..| &% | Underground Elec. Буз. Co. of 5 $/1-98] | 5 1 6 9t1 | 973 [St. 4% Do. 4% Deb. Stock . . . . o . 98 —100 4 0 O ei ee ss 
St. 8% Waterloo and Oity Ord. 000 909 00000200 ово оос 00 —92 8 6 8 June, Dec А E 5 * St. duy peli ir all Mall Elec. Ord....... 1 Mi 5 0 0 ree’ Ang MT | 1:1 
/ Do. 100025009900900092000 — 8 17 9 e u oe ee 
TELEGRAPHS. 8t. six | ро rper са Deb. Stock (red.) ...| 98 —100 | 8 10 0 aes RE фо 
| 5| 4 Smithfel Markets Electric бир: Ore. e| 91- 6 8 1 æ oe m 
100 4X *African Direct Tel. 4X Mrt. Deb. (red.) | £9 —102 4 0 0 |Jan,July| --| .. St. 4% | Do. 4 per Cent. Deb. Stock ............ 88 — 412 6 i TE 
10| .. | Amason Telegraph ......... | 1-1 } es Jn, e.l 1 : b 8/0 South Li don Electric Supply Ord...... 44-48 [8 8 8 - — € 
Bt. 12/0 Anglo-American... «eoo eo eee tot oe ee. ee 55 —b 4 13 9 F,My,Ag,N 573 ] 1 3 Routh Metrop'n Elec. Lt. & Po-ver Ord. —1 ag me 12 i 
8t: 25/0 Do. Preferred............ eo oce eese oo eee 101 —]103 6 1 9 My, Ag, 10a 1014 1 0/83 Do. 7% Cum. Pref, ve двое 1 175 4 16 9 — es . 
St. 2/0 | Do. Deferred .. . 101 —11 | 0 18 1 F, My Ag,N| 13 |10: St. 447 17 iet Db. Stk. Рту. Ci rd. Gn.) 107 —110 4 2 8 „ |9... 
100| $2 союш Cable Capital Stock e| 170 —190 | 4 4 2 JnApJyO| .. 5| 2/6 кеш tio Supply f Ord. . . 5 Fi 1417 6 oo UN op. 
St. 4 Do. r Cent. Deb. Btock 000000 00000: 95 —97 4 2 6 In Ap,Jy,0 gt} 06 6 8/6 оа 000000000000 009 05090500 b b. 4 19 0 ee by ee 
10| 5 Cuba Su marine Ord. . . e| 8 °} 6 8 0 Teb, Aug . MSt.! .. Do. 47, 35 at Mort, Deb. ............ '| 10) —107 ИК " 10 4 1 
10,10% Do. Preference 10 per Cent. .. ..... .] 164—174 | 6 14 8 | Fob, Aug ; b| 6/0 Westminster Electric Supply Ord. ......| 18 = 183 5 0 0 Маг, Sept JE 137 
Direct Spanish Ordo eee ee 3 511 9 April, Oct| . : Б| 2/6 | Do. 6 per Cent.Cum. e | kei | 314 0 E t3 | €$ 
Do 10 per Cent. oo Prei. . 71— 6 1 8 April, Oct| 5 .. 
App NS л Быша eda -10f. f 10 O 4p A 1 15 ELEGTRIG MANUFACTURIKE, & 
0000000000000 өө» - ] 1 , 0. 
100 Direct West India Cable 43% RG. Db. (rd.) 99 —101 4 9 1 арор E 
Bt. Eastern Ordinary 099090990009 0902c06 020000000006 184 —187 b 2 2 a, Ap, Jy, O 1 185 1 6d. Alliance Elec. Co. 5% Cum. Pref. — 1—3 5 14 3 PT * * 
St. 17 Do. 8) per Cent. Pref. Stock ............ 87 —89 |818 8 |Ја Ap,Jy,O| 81 | 871 1| €d. | Aron Elec. Meter 6% Cum. Pref. .. it- " " e. . 
Bt.| 4 Do. 4 Cent. Mort. Deb. Stk. (rd.) 106 —107 | 8 14 9 Nor 106 .. || 6) 4% British Insulated & Helsby Cables Ord. 5 — 619 2 | July, Feb | - - 
10 2/ Eastern sion 2 Шә ое ее ою oc QD UD 124—14 5 0 0 Ја py,O nd 183 5 8/0 er Cent. Pref.... 6 6 Pee. 000000 k1— 6 4 4 Jan, J id oe 
St. 4 Do. 4 рег Cent. Deb. Stock .. . . . 106 —108 | 8 14 8 | Feb, Aug |1 106 St.] 48% De ИГҮ Mort. Deb. (red.) . .. . . 101 —1С6 | 4 6 6 s e - 
100| 42 ( Eastern & B. African 4 Mrt, Deb,l90 101 —108 | 8 18 6 | Feb, Aug | .. 86. British 1 boms' n- Roust' nz Ils Mt. Db. 101 —108 | 4 10 6 = сее : 
95| 4 Do. 4% Mauritius Sub. Debs. (red.) 1002—1025 818 5 | Мау, No io 5| 8 Pritish Weatingnouse 6% Рте!.............| 22—2 Р = 11; 28 
10 Great Northern (of hagen ) . 99 — 6 1 2 Jan, Ју | ..| .. t.“ 4 er Cent. Mort. Deb. Stock . t6 — 411 0 2 8| .- 
10) ах Hal'tax & m "mudae?xistMt.Db.(red.) 99 —101 4 9 1 June, EE 2% Brosh È ectrical Engineeri — — . [Мас .| „с ! 
9519/6 | Indo-European .... 45 —47 | 5 6 5| Мау, Nov| . vs 2/2/4 Do. 6 per Cent, Pref. Non-Cum. ... 1123 |8 0 0! Маг, sept 11 
100 Pacific& n Tel. Ae быгы .Dbs. (rd) £6 —£9 | 4 10 11 | June, ~ St. € Do. 44 per Cent. Perp. 1st Deb. Stock] 98 —96 | 4 14 6 | Mar, Be . 
10 West African aed 71-73 |6 9 2 БЕ | .. 8%! 4 Do. Perpetual Ind Deb. Stock . . .. . 74 —77 | 5 17 0 Jan, J 
00 eR 6 /—— 16— Ys КА з we .. J| 5 5/0 сарса s Cable Con. Ord. ......... 94—10 | 6 5 0 Jan, July . 
100| 4% Do. 4 Cent. Гөђв......................| 98 —109 4 0 0 Jan, July | ..| .. ||. 5| 26 Do. Cent. Cum. Pref............] Е -4 418 0 | Jan,July| 11 5, 
10| .. | West India and Panama.................. } —? ET Мау, Nov| ..| .. [|86 4 X Do. 4 yer Cent, lat Mort. Debs.(rd. 104 —106 4 411 Nov, Мау | -- ` 
10 % | Do. 6, 1st Pref.ex 7 -on act. of arrears Ir 717 6 | May, Nov ; 1 ‚| Castner-Kellner Alkali Co. (fally paid 19—11 |4 5 4 Š BOE ua 
10 „| ро. 6 per Cent. nd Pref. .............. 64—7% M May, Nov | ..| .. ||Bt.| 445 Do. 4% ist Mort. Deb. (red. ..|| 95 —¥B |418 4 ss . 22 
100| 67 |* Do. Б рег Оеп, Debs. „не 101 —108 4 17 1 Jen, Joly T сз» 1! 0 Chadburn’s (Ship) Telegraph Ord. ... —1 817 6 T . — 
10 . . e eee 183—14 | 5 0 0 | Mr, nOD 183 | 184 8| 1/6 | Crompton and Co. (Nos. ] to 64,000) ... 21—2 8 0 8 Jan, July .. 
100 6% |° Do: Ey D 1906) ...... 101 —108 | 4 17 1 | June, | — 11100) 5% |* Do. 5 per Cent. lat wise nun (red) 98—95 5 2 0,JanJuly| - 
St. 47 Deb. £ (red.) ...............| 1003 1022] 8 18 0 io a 6|10/0 | Dick, Kerr & Co. Ord.... e| 8 —8$ 5 17 8 | t 2| B 
Б 8 ро, 445 Cum. Pref. ... — HB) n 500 Sept ....| · - 
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WE publish this week our annual Electric Traction Supple- 
ment, completing the series of Tables commenced with our 
second January issue. Following the system we adopted last 
year, we have placed the tramways having their own particular 
power houses in a separate Table from those which are supplied 
from combined lighting and traction stations, and our readers 
will find particulars of these combined stations in Table II. of 
the series, published with” our issue of January 20th. The 
policy of combining the stations has now found approval with 


the majority of local authorities who own electric lighting 
undertakings as well as tramways, and the result is manifest 
in the Tables, which show that the number of tramways with 
independent generating stations has practically remained 
stationary, while the list of lines supplied from combined works 


has increased considerably. 


THE total mileage of electric tramways in this country is now 
no less than 1,770 miles of route, equivalent to 2,740 miles of 
single track. In addition to this, there are now 17 miles of 
tube railways, about 7 miles of ordinary tunnel railways and 
84 miles of electrically-driven surface lines in operation, repre- 
senting 212 miles of standard gauge railway track ; and this total 
will be increased to about 380 miles when the new lines under 
construction and those undergoing the process of “electrifica- 
tion” have been completed. 


THE selection of suitable Papers for reading at the meetings 
of the Institution of Electrical Engineers is a difficult task, for 
as a rule the Council has too few Papers in its hands before 
the beginning of the session, while by the time the session is 
half over it is overwhelmed with excellent contributions and 
offers of more. This makes it all the more necessary that the 
Institution should be jealous of the time expended upon the dis- 
cussions of Papers during the months of January and February, 
when it becomes apparent that more Papers deserve attention 
than can be dealt with adequately in the time at its disposal. 
It was, therefore, with increasing wonderment that we listened 
last week to a long-drawn-out lecture suitable for an elementary 
chemistry class, and delivered by Mr. J. B. C. KERSHAW 
during the time which had been allotted to a practical discus- 
sion by engineers experienced in the design and management 
of boiler-house plant in electricity works. For three-quarters 
of an hour the meeting patiently watched the lecturer 
performing such elementary experiments as boiling water 
in a paper bag, lighting a Bunsen burner above a piece of 
gauze, and other tricks with which almost every schoolboy 
is familiar. Notwithstanding the deference due to the 
President, and notwithstanding the fact that Mr. KERSHAW 
was a visitor, the meeting would have been well within its 
rights if it had refused to allow its time to be wasted in 
this manner. Mr. SIEMENS should have been reminded 
that it was his duty as President to interrupt the lecturer's 
tedious discourse. There were at least a dozen members 
present prepared to discuss the Paper, but the result was 
that four speakers only could contribute to the discussion, 
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WE publish this week our annual Electric Traction Supple- 
ment, completing the series of Tables commenced with our 
second January issue. Following the system we adopted last 
year, we have placed the tramways having their own particular 
power houses in a separate Table from those which are supplied 
from combined lighting and traction stations, and our readers 
will find particulars of these combined stations in Table II. of 
the series, published with our issue of January 20th. The 
Policy of combining the stations has now found approval with 


the majority of local authorities who own electric lighting 
undertakings as well as tramways, and the result is manifest 
in the Tables, which show that the number of tramways with 
independent generating stations has practically remained 
stationary, while the list of lines supplied from combined works 
has increased considerably. 


THE total mileage of electric tramways in this country is now 
no less than 1,770 miles of route, equivalent to 2,740 miles of 
single track. In addition to this, there are now 17 miles of 
tube railways, about 7 miles of ordinary tunnel railways and 
84 miles of electrically-driven surface lines in operation, repre- 
senting 212 miles of standard gauge railway track; and this total 
will be increased to about 380 miles when the new lines under 
construction and those undergoing the process of “electrifica- 
tion" have been completed. 


THE selection of suitable Papers for reading at the meetings 
of the Institution of Electrical Engineers is a difficult task, for 
as a rule the Council has too few Papers in its hands before 
the beginning of the session, while by the time the session is 
half over it is overwhelmed with excellent contributions and 
offers of more. This makes it all the more necessary that the 
Institution should be jealous of the time expended upon the dis- 
cussions of Papers during the months of January and February, 
when it becomes apparent that more Papers deserve attention 
than can be dealt with adequately in the time at its disposal. 
It was, therefore, with increasing wonderment that we listened 
last week to a long-drawn-out lecture suitable for an elementary 
chemistry class, and delivered by Mr. J. B. C. KERSHAW 
during the time which had been allotted to a practical discus- 
sion by engineers experienced in the design and management 
of boiler-house plant in electricity works. For three-quarters 
of an hour the meeting patiently watched the lecturer 
performing such elementary experiments as boiling water 
in a paper bag, lighting a Bunsen burner above a piece of 
gauze, and other tricks with which almost every schoolboy 
is familiar. Notwithstanding the deference due to the 
President, and notwithstanding the fact that Mr. KERSHAW 
was a Visitor, the meeting would have been well within its 
rights if it had refused to allow its time to be wasted in 
this manner. Mr. SIEMENS should have been reminded 
that it was his duty as President to interrupt the lecturer's 
tedious discourse. There were at least a dozen members 
present prepared to discuss the Paper, but the result was 
that four speakers only could contribute to the discussion, 
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although the sitting was prolonged until past the usual hour | required for the Pollak-Virag system—one as carefully balanced 


for adjournment. The whole time-table of the session may 
thus be upset, as the dates for the next two Papers are 
already fixed. We trust that our President will show a 
firmer hand on future occasions, 


— D — 


Mr. Н. M. SAvERS' Paper on Tramway Overhead Equip- 
ment Materials," read before the Society of Arts, and published 
in our last two issues, was a meritorious example of condensed 
information, and it provoked an interesting discussion, an 
abstract of which appears on p. 633 of this week's Electrician. 
The differences in the practice of England, America and the 
Colonies in several points of detail were well brought out in the 
debate. Glass, for instance, which is used to a considerable 
extent as a material for insulators in the United States is un- 
suitable in the British climate, and the horn-type of lightning 
arrester, which Mr. Мовреү had used with good results in 
South Africe, offers too wide a spark-gap for the comparatively 
mild thunder storms at home. Considerable criticism was de- 
voted to the standard sizes of tramway poles adopted last year 
by the EngineeringStandards Committee. The three sizes recom- 
mended by the Committee, for light, medium and heavy work 
respectively, have diameters, at the base, of 7}in., 82 in., and 
911р., while the minimum thickness of metal is specified at żin. 
Мг. A. J. LAWSON thought these poles too weak, and suggested 
increasing the diameters by jin. in each of the three cases. It is 
obvious, of course, that the most economical way to increase the 
strength of the pole is to increase its diameter, economical, that 
is to say, sofarasexpenditureof material is concerned, — yet there 
are equally important reasons, mentioned by Mr. FELL, Mr. 
SAYERS and Mr. Воотн, why it is preferable to increase the 
strength, when this is necessary, by an augmentation of the 
thickness of metal. Mr. Воотн raised the question of the bow 
collector versus the trolley, and although Mr. SavEns, in his 
reply, professed to know little about the former, he pointed 
out a disadvantage which we do not rememember having heard 
before viz., that the lubricating material, which is necessarily 
employed, would drop on the passengers riding on the double- 
deck cars which are almost an essential feature 

practice in this country. 


f tramway 


THE Pollak-Virag writing telegraph is one of the most 
ingenious pieces of apparatus that it has been our privilege to 
inspect. The instruments which have been undergoing trials, 
with the help of the British Post Office, during the past few 
weeks, are unexpectedly robust and simple, in view of the 
complicated and delicate process they carry out, although the 
mechanical problem which is solved in them is by no means an 
easy one. A brief article upon the most recent development 
of the system appears on another page of this issue. Previous 
articles and announcements made by the manufacturers of the 
instruments have claimed certain very high speeds of working, 
and undoubtedly extremely high speeds are attainable, excecd- 
ing those with the Wheatstone automatic system. But it 
must be borne in mind that the Pollak-Virag system requires 
a loop line, while the Wheatstone automatic can be worked 
with an earth return and can be duplexed. Thus, if the speeds 
are to be compared, the Wheatstone speeds should be multiplied 
by four. Then, again, & perfectly-balanced telephone line is 


and in as good condition as would be needed for the so-called 
duplex telephony or for simultaneous telephony and Hughes 
working. And further, if this line forms one of a group of 
telephone lines, as would of necessity be the case, there is 
danger of induction disturbances on the latter should there be 
the slightest local defect. In comparing the speeds, we may take 
a line of fair length—say about from London to Birmingham. 
On such a loop, if in average condition, no less than 500 words 
per minute could be transmitted successfully by the Pollak- 
Virag apparatus. With Wheatstone automatic instruments 
under similar conditions 300 to 400 words per minute could be 
transmitted simultaneously each way on each wire, so that 


nearly three times the output could be got out of the line on 
the older system. 


ON the other hand it is only fair to mention that these high 
speeds of Wheatstone working are seldom employed in actual 
practice, chiefly on account of the difficulty of handling the 
strip turned out at so fast a speed. Thus, as a rule, Wheat- 
stone working is limited, we believe, to about 100 words per 
minute. This difficulty of handling the slip is less on the 
Pollak-Virag system owing to the column printing. It has 
also been suggested that the Pollak-Virag strip is sufficiently 
legible even to the uninitiated for it to be pasted up directly 
on the forms sent out to the addressee ; but we think that this 
would not prove to be the case in practice, and the necessity of 
even à few repeat messages would detract considerably from 
the practical working of the system. For press messages, on 
the other hand, the Pollak-Virag scrip may be suitable, for 
editors, sub-editors and printers are all schooled to read cryptic 
handwriting. We will admit that the Pollak-Virag instrument 
which we have tested writes more clearly than many of our 
esteemed contributors; but, on the other hand, it certainly 
telegraph clerk, so that the Post Office economies would be 
to some extent at the expense of the newspaper proprietor. 

THOSE of our readers who have followed the history of 
municipal telephony in Glasgow will not be surprised to learn 
that the Glasgow Telephone committee has definitely decided 
to abandon the obsolete call-wire system—a system already 
obsolete when it was adopted at Glasgow—and to replace it 
by an automatic calling and clearing system. The debate on 
the committee's report will be found elsewhere in this issue. 


THE reply of the Postmaster-General to the deputation to 
protest against the disfigurement of the country by telegraph 
poles has given rise to some correspondence in the daily 
papers. There is always a difficulty in obtaining way-leaves 
over private property for alternative routes. In somecases it is 
possible to run the lines along the railways, but sometimes this 
is not possible in the case of telephone cables as they would be 
too near to the telegraph lines and induction disturbances 
would result. The sins of the Post Office in Epping Forest 
were particularly insisted on by the Commons and Foot- 
paths Protection Society's deputation, and they suggested the 
Great Eastern Railway as an alternative route. The Post- 
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master-General stated, however, that the company would not 
guarantee in this case that there should be no induction dis- 
turbances, but the general manager of the railway company 
now writes to say that his company is prepared to have the 
telephone wires erected on separate poles and revolved in the 
approved manner, so that they would be quite immune from 
disturbance. By showing a proper spirit of compromise, such 
matters may frequently be settled, although we despair of its 
being possible to extend our telephone trunk lines adequately 
without sometimes offending the delicate susceptibilities of the 
Commons and Footpaths Preservation Society and others whom 
the uncharitable call cranks and the more charitable designate 
merely as enthusiasts. 


9 a 


Junior Institution of Engineers. —The ‘ Coming of Age 
dinner of the Junior Institution of Engineers will be held at 
the Hotel Cecil on Saturday, February 11th, at 6:30 for 7 p.m. 
The president, Mr. W. H. Lindley, will take the chair. 


Wireless Telegraphy.—It is announced that the steam- 
T “Caledonia " and “Columbia” of the Anchor Line are 
to be fitted with Marconi wireless telegraph apparatus, and 
that these are the first steamers trading from Glasgow to adopt 
wireless telegraphy. 


Glasgow Local Section of the Institution.—The annual 
smoking concert of the Glasgow Local Section of the Institu- 
tion of Electrical Engineers will be held at the Grosvenor 
Restaurant, Gordon-street, Glasgow, on Saturday. Mr. Robert 
Robertson will occupy the chair, and the proceedings will 
commence at 7:30 p.m. 


Free Lamps.—A Chicago contemporary is responsible for 
the following item of news :— 

À cocker spaniel dog owned in North Tonawanda, N.Y., issaid recently 
to have swallowed two coloured electric-light bulbs that had been used to 
decorate & Christmas tree. Shortly afterwards the little animal while 
playing in front of the house playfully snapped at the heels of a pedes. 
trian, who turned and kicked the dog. The bulbs exploded, killing the 
spaniel. 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 


Cayenne—Pinheiros ........ Aug. 18, 1902 

вві-Івва (Yemen)—Camaran Oct. 22, 1902 .. — 
Tarifa—Tangier ............ Jan. 18,1904 .. == 
Cayenne —Paramaribo ...... July 18, 1904 .. -- 
Si Valdez (Alaska) Nov. 11, 1904 .. Jan. 28, 1905 
Cap Haytien—Puerto Plata .. Dec. 27,1904 .. — 
Marnaritza-Rhodes.......... Jan. 30, 1905 == 


Society of Arts Lectures — Мг. Dugald Clerk will give а 
series of four Cantor: lectures on ‘Internal Combustion 
Engines " before the Society of Arts. The lectures will be 
delivered on the following Mondays :— February 13th, 20th, 
27th and March 6th, commencing at 8 p.m. in each case. The 
following Cantor lectures have also been arranged later in the 
session :—Mr. Herbert Laws Webb on “Telephony,” four 
lectures, March 13th, 20th 27th, and April 3rd ; Mr. H. W. 
Ravenshaw, on “The Uses of Electricity in Mines," two 
lectures, May 15th and 22nd. 


Royal Society.— Among the Papers down for reading yester- 
day were the following :—'* On the Compressibility of Gases 
between One Atmosphere and Half an Atmosphere of Pressure," 
by Lord Rayleigh, O. M., F. R. S.; “Ор the Blaze Currents’ of 
the Gall Bladder of the Frog," by Mrs. A. M. Waller (communi- 
cated by Dr. A. D. Waller, F. R. S.); Note on the Determination 
of the Volume Elasticity of Elastic Solids," by Dr. C. Chree, 
F. R. S.; Theory of the Reflection of Light near the Polarising 
Angle," by Prof. R. C. Maclaurin (communicated by Prof. J. 
Larmor, F. R. S.). 


American Visit of the Institution of Electrical Engineers. — 
Dr. D. K. Morris read a Paper on this subject before the 
Birmingham Local Section of the Institution of Electrical 
Engineers on January 25th, and illustrated his discourse by 
numerous lantern slides. In the discussion, the large size of 


some of the American power houses, as compared with similar 
plants in this country, was duly recognised, and one speaker 
particularly was sceptical with regard to the efficiency of 97 
per cent., mentioned by Dr. Morris, for 5,000kw. three-phase 
generators. In his reply, Dr. Morris averred that even a 
higher efficiency—viz., 97:2 per cent. was obtained for 25 
per cent. overload. 

Obituary.— Nuture announces the death, at the age of 75, of 


M. Victor Serrin, the inventor of the first automatic regulator 


for electric arc lamps used in public service. He died at 
Neuilly-en-Tel on January 22nd. 

We regret to announce the death of Mr. C. J. Sutherland, 
electrical engineer to the Worcester Corporation, which 
took place at his residence at Worcester on Sunday evening. 
Mr. Sutherland, who was born in 1871, received his early 
training at the Faraday House Training Institution, and from 
the commencement of his professional life has been wholly 
associated with central station work. After having been con- 
nected with the Eastbourne Electric Light Co., the House-to- 
House (now Brompton and Kensington) Electric Supply Co., 
and the St. Pancras Vestry for comparatively short periods, 
he was appointed assistant electrical engineer to the Hanley 
Corporation in 1893, under Mr. G. H. Cottam. When Mr. 
Cottam was appointed engineer to the Hampstead Borough 
Council in 1895, Mr. Sutherland succeeded him at Hanley, 
and was responsible for the large extension of the undertaking 
during the following three years. In 1898 he transferred to 
Worcester, where he designed a large combined lighting and 
traction station which was completed in 1902. It was since 
coming to Worcester that signs of ill health manifested them- 
selves, and early in 1900 Mr. Sutherland was granted 12 
months' leave of absence by the Corporation, Mr. E. E. Hoadley 
being provisionally appointed city electrical engineer in the 
meantime. Mr. Sutherland resumed his duties in 1901, but 
a recurrence of his illness necessitated his resignation a few 
weeks ago. 

Musgrave Heaphy Testimonial. —4An influential and repre- 
sentative meeting of the subscribers to this testimonial was 
held in the board room of the Phoenix Fire Office on Friday 
afternoon last, In the unavoidable absence of the Right Hon. 
Lord Avebury, Chairman of the Committee, Mr. H. B. Guern- 
sey, manager of the Phoenix Fire Office, occupied the chair. 
The chairman, in his opening remarks, said that Mr. Musgrave 
Heaphy was an old and esteemed friend and had been in the 
service of the office a great number of years. It was always 
Mr. Heaphy's desire that installation work should be done in 
the best possible way, and the electrical profession, the fire 
offices, and his co-workers had every reason to be proud of the 
work he had accomplished. He was confident that he expressed 
the feeling of the meeting and of friends unavoidably absent 
in wishing Mr. Heaphy long enjoyment of the rest which he 
had so splendidly earned and at so great a price. The address, 
which was read by Mr. Albion T. Snell, was proposed by Mr. 
John H. Croft and seconded by Mr. Alexander Siemens, who 
gracefully referred to the fact that to Mr. Heaphy belonged the 
honour of preparing the first set of rules for guidance in the 
erection of electrical installations. It was subsequently decided 
that the presentation should take the form of an engrossed 
address, a gold watch and chain, and an album with the signa- 
tures of the subscribers. As Mr. Heaphy is in indifferent 
health it was decided that a public presentation was undesirable, 
and it was arranged that the joint honorary secretaries, Mr. 
S. B. C. Russell and Mr. Albion T. Snell, should make the 
presentation privately on behalf of the subscribers. 

Electrically -controlled Planing Machines. In a Paper, 
entitled Some Features in the Design and Construction of 
American Planing Machines," read before the Institution of 
Mechanical Engineers on January 20th by Mr. A. Kenrick, jun., 
mention is made of some reversing mechanisms which differ 
from the usual belt striking gear. Some American firms, 
according to the author, employ friction clutches in the drive, 
especially for the larger machines. These are easier to throw 
than belts, and they give rise to less variation in the length of 
stroke. Still better results in this direction were obtained by 
a new device on an 8ft. square machine, where at the points of 
reversal a cock opens admitting compressed air which blows 
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the clutch across from one gear to the other. Friction- clutch 
machines are motor-driven very conveniently without a counter- 
shaft. In another arrangement, an electromagnetic clutch was 
pulled alternately to the direct and to the reverse gear. In 
yet another case, the knockers threw a switch which reversed 
the field magnetism and so the rotation of the motor, and also 
gave it a quick return speed. This seems to be the most direct 
way of all. | 
Damping in Electrically-vibrating Systems.—Prof. Slaby 
in a recent communication to the Elektrotechnische Zeitschrift, 
gave measurements of spark-gap resistance in wireless telegraph 
senders, which were duly noted in these columns. In another 
article he now discusses modes of reducing the damping pro- 
duced by the spark gap. Опе mode he has already described 
namely, that of dividing the spark-gap into a series of smaller 
gaps, discharging at the same total voltage. Another method 
described and tested in the present. article, depends on the fact 
that the resistance of a spark-gap during discharge is smaller 
the larger the current. To increase the current, several parallel 
wires may be connected as a composite air-wire through one 
spark-gap ; this arrangement constitutes the “ harp” radiator. 
Or, instead, a capacity may be connected by a short wire to 
the air-wire near the spark-gap. Again, if a condenser have one 
plate connected to the air-wire side of the spark-gap and the 
other to the earth or to the earthed end of the gap, an oscillatory 
circuit is formed closed through the spark-gap. Evidently, to 
obtain the utmost effect in the way of increasing the current 
through the gap, the additions above mentioned must have, 
including the gap portion, a proper frequency exactly the same 
as that of the air-wire. In this case the arrangement last 
described is that usually known as Braun’s direct-coupled 
oscillating circuit. Prof. Slaby gives the results of actual 
measurements of spark resistances with various composite 
air-wires. With sparks less than 15mm. long the reduction of 
resistance produced by joining two similar air-wires is very 
considerable. Prof. Slaby next discusses that portion of the 
damping which of necessity accompanies the radiation of energy 
from a vibrating system. The question of how this part of 
the whole damping is affected by the coupling to the sender of 
an independent syntonic oscillating circuit is very compli- 
cated. Prof. Slaby only goes so far as to examine by laboratory 
experiments the effect on the rate of radiation, of varying the 
length of that portion of the air wire included in the coupled 
oscillatory circuit. He starts with only the spark-gap included 
in the oscillatory circuit, which is thus arranged as a shunt 
across the gap. Then, by moving the terminals away from 
the gap on cither side of it, more of the radiator is included in 
the oscillatory circuit. The period of this circuit must be kept 
in agreement with that of the radiator by removing an appro- 
priate length of wire from the main part of the circuit. He 
estimates the rate of radiation from the composite radiator by 
measur ng the current in a tuned receiver. He finds thus that 
the rate of radiation first increases and then diminishes as the 
amount of wire common to the radiator and the oscillatory 
circuit is increased. The effect is more pronounced the greater 
the capacity of the condenser in the coupled oscillatory circuit. 
Tramway Speeds.—In our issue of December 16th we 
referred to a letter addressed by the secretary of the Tramways 
and Light Railways Association to the Board of Trade, askin 
that speed limits on tramways should not be more restricted 
than those allowed for motor cars on the same roads, and sug- 
gesting that the BoorJ of Trade should, as a general rule, adopt 
the speed limit of 20 miles an hour in the regulations made by 
them for electrically-worked lines on public roads. In reply to 
this communication Sir Herhert Jekyll hasstated thatthe Board of 
Trade is unable to accept th» view expressed by the Association. 
The Board of Trade is of the opinion that in order to discharge 
properly the duties imposed upon them by Parliament, so that 
the public may be adequately safeguarded and, at the same time, 
that the highest speed may be au horised consistent with safety 
it is necessary to maintain their present practice of dealing 
with each route according to the special circumstances affecting 
it. The Board of Trade, in its desire to assist tramway enter- 
prise and to promote public convenience, will be prepared to 
consider carefully any increase of maximum speed. which the 
authority responsible for the oflicial working of a particular 


line may feel justified in proposing. To this communication 
the secretary of the Tramways and Light Railways Associa- 
tion has sent a reply expressing the very great regret of the 
Council of the ociation at the contents of Sir Herbert 
Jekyll’s letter. The great stringency of the present tramway 
limits, it continues, has seriously hampered the tramway 
industry of Great Britain and Ireland, and it is the deliberate 
and unanimous opinion of the Council that the present 
speed limits could be generally extended without any risk 
to the public safety. In order to demonstrate this they 
are willing to organise tests of comparative stopping power of 
a tramcar and any other motor vehicle, which might guide the 
Board of Trade in judging whether this opinion is correct. 
Observations have been taken as to the speeds of the motor 
omnibuses now running in West London, one such observation 
indicating 12 miles an hour including stops, and a running 
speed of considerably over 14 miles an hour, a rate of travel- 
ling which had been maintained with perfect safety to 
the great convenience of the public. In comparison with 
this, the letter cites the maximum running speeds on the 
London County Council tramways which do not exceed 10 
miles an hour except for a small stretch near Clapham 
Common, and are limited to 8, 6 and 4 miles an hour at 
other places. Similarly, the London United Company are 
limited to 12 miles an hour on 6 miles of route out of 35 
miles, and on the remaining 29 miles, 10 miles an hour or less 
is the maximum, in spite of the fact that none of these tram- 
ways are within 4 miles of Charing Cross. Similar limits 
have been laid down for the North and East London suburbs. 
Thus, in London there was the curious contrast of a high 
speed for public service cars (other than tramways) in crowded 
central streets and a low speed for tramwars in outlying 
suburbs. The Council of the Association respectfully ask that 
even if the Board of Trade refuses to proceed by general 
regulations, where any tramway company or municipality ask 
for an increased speed limit the Board should not refuse the 
request except on the written report of a responsible officer 
after a local inquiry. | 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) PRIDAY, Pebruary 3rd. 
INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER STUDENTS’ SECTION. 

7:80 p.m. Meeting in the Municipal School of Technology. Paper 
to be read. The Electric Equipment of Automobiles,” by 
V. H. Mahler. 

JUNIOR IN STITUTION OF ENGINEERS. 

8 p.m. Meeting at the Westminster Palace Hotel. Paperto beread: 
„Recent Developments in Electric Lighting," by Prof. H. T. 
Davidge. 

SATURDAY, February 4th. 
Grascow TECHNICAL COLLEGE Scientiric SociErr. 

7:30 p.m. Meeting at 38, Bath - street. Paper to be read : ‘‘ Cathode 
Rays and Allied Phenomena, by Prof. Blyth. 

INSTITUTION or ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

Visit to Messrs. Evershed & Vignoles Works, Acton-lane, Chiswick, W. 


MONDAY, February 6th. 
INSTITUTION oF ELECTRICAL ENGINEERS: NEKWCASTLE LocarL SECTION. 

7:30 p.m. Meeting at the Durham College of Science. Paper to 
be further discussed: Description of Some Plants Inspected 
During a Recent Visit to the States,” by H. L. Riseley. 

SOCIETY or ENGINEERS. А 

7:30 p.m. Ordinary General Meeting at the Royal United Service 
Institution, Whitehall, when the President-Elect, Mr. Nicholas 
J. West, will deliver his Inaugural Address. 

THURSDAY, February 9th. 
INSTITUTION oF ELECTRICAL ENGINEERS. 

9 p.m. Ordinary General Meeting. Messrs. Booth & Kershaw’s 
Paper on Fuel Economy in Steam Power Plants,” will be 
further discussed. The following Paper will then be read : “ The 
Value of Overhead Mains for Electric Distribution in the United 
Kingdom," by G. L. Addenbrooke. 

INSTITUTION oF ELECTRICAL ENGINEERS: ровым Loca, SECTION. 

8 p.m. Meeting at the Royal College of Science. Paper to be read: 
„Some Notes on the Running of a Private Lighting and Power 
Station,” by P. T. Blissett. 


FRIDAY, February 10th. 
Puysicar, SOCIETY. 
S5 p.m. Annual General Mecting at the Royal College of Science, 
Exhibition-road, South Kensington, when the President-Elect, 
Prof. J. Н. Poynting, F.R.S., will deliver an Address on Radia- 
tion Pressure.” 
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SUB-STATIONS AND AUTOMATIC SIGNALLING ON THE DISTRICT RAILWAY. 


ing of the stations and tunnels. The connections at the 
Charing Cross sub-station are similar to those at the Metro- 
politan Company’s sub-stations, one of which was described in 
The Electrician of December 30th, p. 418. 

Westinghouse spark-gap lightning arresters protect the E. H. T. 
feeders directly upon their entrance into the building, after which 
the latter pass to isolating knife switches 
operated by a long insulated pole fitted with 
a hook at the end. These switches are, of 
course, only used upon rare occasions, their 
function being to cut the pressure off from 
the oil break feeder switches when cleaning 
or repairs are to be undertaken; similar 
arrangements are made upon the other side 
| of the oil switches. Reverse current relays 
\ аге installed for the protection of the ELT. 
f feeders from the sub-station end, and thus, 
| 
f 


The sub-stations of the Metropolitan District Railway will 
supply continuous current to the southern half of the Inner 
Circle, and to a wide area extending from East Ham to Houns- 
low and from Sudbury to Wimbledon and Richmond. These 
points form approximately the extremities of the company’s | 
system, which will all be supplied from the power house at 


if a short-circuit occurs on any feeder, cur- 
rent will not flow to it from the sub-station 
bus bars. 

The main E.H.T. 'bus bars are divided 
into four sections, each of which has one 
feeder and one rotary converter connected to 
it. By the agency of selector switches of the 
same type as the isolating switches, these 
"bus bar sections may be so connected as to 
use the feeders separately or in parallel as 
desired, and similar selector switches being 
included in the rotary circuits, a very flexible 
and convenient arrangement is secured. The 
pressure transformers used in connection 
with the measuring instruments are also 
provided with selector switches, and may 
thus be fed from any particular pair of 'bus 
bars if necessary. By connecting the trans- 
formers for the A.C. lighting circuits to the 
middle set of bus bar selector switches, it is 
possible to supply the load from either pair 
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and main oil switches in series, and connec- 
tion is made from the secondaries to the 
collector rings of the rotaries through sets of 
three single-pole knife switches. Each con- 
verter main oil switch is, in the ordinary way, hand- operated, 
but it is also fitted with an overload time limit relay, 
| which comes into operation and automatically trips the 
switch if a prolonged short-circuit or overload occurs. In 
| addition, there is a push button on the switchboard, the 
pressing of which will open the main switch electrically. 
| Two knife switches, one for each pole, are provided for the 
D.C. side of the rotary converter, and there is also a reverse- 
current circuit-breaker in the negative side and the usual 
equalising switch ; the latter, however, is not placed on the 
switchboard, but on a cast-iron pillar close to the machine. 
SS A small induction motor, coupled directly to the shaft, is 
provided for starting each rotary, and its switch is placed on 
the A.C. converter panel of tbe switchboard. 

As continuous current is supplied from this sub-station to 
three railway systems controlled by the Underground Electric 
Railways Co., it has been necessary to split the positive 
bus bar up into three sections on the far side of the main load 
panel, and in each of these is interposed a suitable D.C. 
integrating wattmeter. The first and second measure the 
energy delivered to one train section and four track feeders, 
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Section on C. DO. 


Fic. 1.—GENERAL ARRANGEMENT OF CHARING CROSS SUB-STATION. 


Lot’s-road, Chelsea.“ As all the sub-stations are to a great 
degree similar in design and construction, it will suffice to select 
one of them—viz., that at Charing Cross (Fig. 1) for description. 

Three-phase current at 11,000 volts is supplied to this sub- 
station from Chelsea by means of four feeders, and after being 


converted to continuous-current at approximately 600 volts, is 
conveyed by 24 cables to the track rail. In addition, there 
are D.C. feeders that supply current to the tube stations for 
operating the lifts. and A.C. feeders are set apart for the light- 


* À fully illustrated article on the Lot's-road power station appeared in 
The Electrician, October 21st, p. 4. 


between it and the neighbouring ones. 


and the third, that to two track feeders; the three other 
cables that convey the current for operating the lifts are 
fitted in & like manner. 

All lighting is carried out on the three-phase system, each 


sub-station being responsible for as much as lies half-way 
By the use of inter- 
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connecting switches it is possible, however, to couple up the 
sections, so that the lighting will not be interfered with in the 
event of a sub-station breaking down or being stopped. A 
Westinghouse type B triple-pole automatic oil switch is inter- 
osed between the main switchboard and the high-tension 
ighting panels, which are mounted separately and distinct 
from the former, Current is transformed down, and then 
passes through a triple-pole switch and a separate small set of 
"bus bars to the low-tension A.C. bus bars, which are divided 
up into three sections, each feeding two lighting circuits. 
These run in duplicate to the District Railway, the Charing 
Cross, Euston & Hampstead Railway and the Baker Street & 
Waterloo Railway respectively; each is provided with an 
integrating wattmeter for measuring the consumption. 

The instruments and controlling gear are mounted upon 
polished blue vermont marble panels, which have an aggregate 
length of 69ft. 4in. Referring to Fig. 2 and beginning from 
the right-hand side, there are first the six A.C. lighting panels 
referred to above. Each pair of these contains two double- 
pole circuit-breakers, two ammeters, one integrating wattmeter, 
two 800-ampere triple pole knife switches, and one triple-pole 
1,000-ampere switch for connecting the sub-lighting 'bus bars 
and the main 'bus bars. There are also two triple-pole two- 
way 100-ampere switches for starting the fan motors that 
supply cooling air to the transformers, and one triple-pole 
main switch for disconnecting the lighting transformer on the 
low-tension side. The usual swinging arm is attached to these 
panels, in this case carrying a 300-volt instrument, and plugs 
and sockets are provided that will allow of its connection to 
any phase and any low-tension feeder for purposes of voltage 
measurement. Adjacent to the lighting section of the board 
are two instrument panels, to which are brought the four in- 
coming E.H.T. feeders. These panels are fitted each with six 
300-ampere ammeters, two synchroscopes, two integrating 
wattmeters, and two polyphase reverse-current relays ; adequate 
illumination of the instruments is obtained by four incandescent 
bracket fittings. Two red signal lamps below the ammeters 
are so connected with the two main feeder switches that they 
will light up, and thus warn the attendant, in the event of 
either of these opening automatically on a fault. These panels 
also contain two push buttons for tripping the main oil 
switches, and two voltmeter switches, one for each feeder. 
Following the feeder section of the board there are four A.C. 
low-tension panels for the rotary converters, each of which 
contains a large illuminated dial ammeter, one power-factor 
meter, and one polyphase, overload, time-limit relay. Кеа 
lamps are also fitted and connected with the mains switches for 
the purpose described above. The A.C. side of the rotary is 
controlled by three large single-pole knife switches placed con- 
veniently on the lower portion of the panel, and the sub-base 
of each contains a starting switch for the induction motor used 
for starting the converters. Centrally above the four panels 
is a Westinghouse synchroscope mounted on a double-jointed 
bracket that enables it to be turned in any direction. 

The four D.C. panels for the same machines stand next, and 
each contains one 4,000-ampere circuit breaker with a reverse 
current relay attachment, one large illuminated dial ammeter, 
one voltmeter plug switch, two 4,000-ampere single-pole knife 
switches, and, on the sub-base, a rheostat dial switch. Then 
follows the main-load panel, upon which are mounted an 
illuminated dial voltmeter for the 'bus bars, and another similar 
one for the machines, and an illuminated dial ammeter that 
measures the total bus bar current. Next is the wattmeter 
panel containing three instruments of 8,000, 6,000 and 4,000 
amperes capacity respectively, which are used for metering the 
power supplied to the three lines before mentioned. The lift 
panels, of which there are three, follow this, and each is fitted 
with a suitable wattmeter for measuring the power absorbed by 
each railway in its lift circuit. After these come 12 train 
section and track feeder panels with a capacity of 3,000 amperes 
each. They are individually fitted as follows:—Two single- 
pole 3,000-ampere circuit breakers, one 4+,000-ampere illumi- 
nated dial ammeter, and two 3,000-ampere single-pole knife 
switches; this double-pole arrangement is necessary, as both 
the positive and negative current rails are insulated from 
earth throughout. The bus bars, whieh are built up cf біп. 


by lin. copper strip, are arranged with a ventilating space 
between adjacent sections instead of being clamped together 
solid as is frequently the case. All small wiring of the switch- 
boards, which so often constitutes a danger, has been very 
carefully carried out, and is neat and at the same time 
thoroughly mechanical. The low-tension A.C. ammeters are 
all operated by small series transformers, each of which con- 
sists only of a magnetic circuit and a secondary winding. It 
is merely necessary to slip them over the switch studs which 
form the primary, and the current flowing in the latter suffices 
to induce the secondary current which operates the instrument. 

By the arrangement of the whole of the E.H.T. gear, such 
as cable ends, series transformers, &c., on an incombustible 
brick wall divided into small cells, fire and life risks are 
minimised to a great degree. In similar but horizontal cells. 
the E.H.T. ’bus bars are placed, and the lightning arresters 
have each a separate cubicle with a fireproof door completely 
isolating them but rendering access easy. 

Hand operation of the oil-break switches (Fig. 3) is effected 
through gearing by large levers; as previously mentioned the 
switches are electrically tripped. They are erected in a 
masonry structure, with each of their three poles and the oil 
tank in which they are immersed in a separate fireproof 
compartment. Two stationary contacts mounted in large 
porcelain insulators are provided for each pole, one being 
connected to the incoming lead and the other to the outgoing. 
The movable contact, as shown in the illustration, consists of 
a copper bridge-piece mounted on the end of a strong wooden 
rod, which latier is fastened at the upper end to a cross bar 
common to all three poles. In closing, the magnets mounted 
on the top lift the contacts with the assistance of a pair of 
balance springs and through the agency of a system of levers 
that give a straight line motion. A toggle joint, which auto- 
matically locks the levers, keeps the switch closed, but upon 
putting the tripping gear into action, the toggle is released, 
and gravity, assisted by a powerful spring, causes the cross 
bar and contacts to drop to the open position. The oil tanks, 
which may be readily disengaged from the contacts, are con- 
structed of heavy sheet metal and lined on the interior with 
an insulating cement moulded to fit closely round the ter- 
minals and moving contacts. An exceedingly small amount 
of oil is required, and the fire risk is thus reduced to a mini- 
mum, while the wooden rod carrying the contact piece is 
effectual in keeping apart the two terminals of each pole. A 
gauge-glass that shows the oil level at sight is fitted to the 
tank, and draining and refilling arrangements are provided 
that allow the oil to be changed without putting the switch 
out of service. A small double-pole two-way knife switch, 
mounted on the top of each case, is connected in the red lamp 
indicating circuit above mentioned, and is operated by the 
movement of the main switch levers, changing its position as 
the switch moves from “оп” to “off” or vice versa. The 
essential features of this oil-break switch may be shortly 
summarised as follows:—A positive and direct action, the 
maintenance of the open position by gravity, the immersion 
of all live parts in oil, high insulation and great freedom from 
fire and shock risks, and accessibility for cleaning and repair. 
The contract for all the District Railway sub-stations was 
awarded to the British Westinghouse Company, who are 
responsible for the design, manufacture and installation of all 
the buildings and plant. 

In anticipation of the more strenuous conditions caused by 
the shorter headway planned, the District Railway Co. has had 
installed a system of signalling for which great improvements 
over all earlier systems are claimed. This plant presents 
features of more than ordinary interest, and is, moreover, the 
first installation of its kind in this country. The section of 
line between Hanger-lane Junction and South Harrow has now 
been worked electrical by the District Railway for over a 
year, with results that augur well for its success on the more 
important sections of the line. This trial section has a length 
of about 5 miles of double track, and it is divided into block 
sections, varying in length from 1,400ft. to about 3,500ft. On 
the District Railway generally there are both positive and 
negative insulated traction rails, the running rails not being 
used as conductors of traction currents, The distance between 
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stations is usually divided into two blocks, that is, a starting“ | flow through the practically negligible resistance of the car 


and a “berth” block, while the signalling is on the “normal | 


clear” principle. 

The old signals themselves are of the ordinary mechanical 
type, and are in no way specially adapted for power or automatic 
working ; consequently, they are being replaced by special arms 
with Westinghouse electro-pneumatic signal motors fitted close 
under the semaphores, and the ordinary counterweight is re. 
placed by one directly on the signal arm. The motorsare enclosed 
in cast-iron casings, and, being essentially strong and simple, 
are not affected by climatic conditions. They are controlled by 
small pin valves worked by means of electromagnets in thc 
local signal circuit. Signal cabins are required only at each 
end of the branch, or where there is a cross-over road ; in the 
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wheels and axles from опе rail to the other, and would thus 


shunt the relays A.D, with the result that the signal S is 


allowed to go to danger. The track battery " resistances R 
connected between the negative main and the sections of the 
sectionalised rail prevent the generator being short-circuited 


, when the track circuit is shunted by the axles of the train. In 


fact, these resistances bear such a relation to the combined 
resistance of the road bed from rail to rail and the two relays, 
all in parallel, that the shunting of the track cuts out only a 
small percentage of the total resistance of the circuit. "Thus 
the current increase in a circuit, when shunted, is not great ; 
this is important, as it is advisable to keep the track potential 
as nearly as possible constant. An increase of the total 
current, resulting from the blocks being 
occupied by trains, affects the potential 
between the rails of unoccupied sections, 
increasing the transmission loss in the 
negative main. The loss in the continu- 
ous track rail may generally be neglected 
on account of its large section. Another 
cireumstance directly affecting this track 
potential is the variation of the resistance 
of road bed according to weather condi- 
tions. Broken stone forms much the best 
ballast from an electrical point of view, 
and cinders the worst. It may here be 
mentioned, however, that, though on 
several occasions recently the track rails 
on this system have been flooded, tho 
operation of the signal has, we are in- 
formed, been in no wise interrupted. 
Coming next to the consideration of the 
circuits of the track relays which control 
the signal circuits, the track coils of the 
relays are permanently connected across 


latter case they are normally closed, being opened only when | the rails at that end of the block at which the relay is placed. 
required. No great saving in first cost is probable from an | Between the polepieces a polarised armature is suspended from 


automatic installation, as the initial expenditure is probably | a pivot. 


as great as that incurred in laying down the mechanical 
system. On the other hand, the working expenses are very 
much reduced, the saving in labour being a most important 
item, and the cost of renewals and repairs trifling. Un- 
doubtedly, however, the greatest advantage of an automatic 
system is its suitability to the requirements of a very frequent 
and quick service. The blocks may be made as short as is 
compatible with the running speed and brake power of the 
trains, the strain on the signalmen, inseparable from such a 
service, i8 abolished, and the safety of passengers is thus inde- 
pendent of the personal equation. 

The principles of the Westinghouse system may be best 
understood by reference to Fig. 4. One of the track rails is 
electrically continuous throughout its whole length, and con- 
stitutes the positive conductor from the generator to the indi- 
vidual track sections. The other rail is cut up into block 
sections by means of special rail joints insulated with fibre. 
All uninsulated rail joints are bonded to ensure electrical con- 
tinuity. Power for the operation of the system is generated 
at 65 volts by motor-generators placed centrally, the negative 
terminals of which are connected to an insulated negative main 
running the entire length of the system. This main is con- 
nected to each section of the sectionalised track rail at a point 
near the latter end of the block —i.2., the end at which the 
train leaves, as distinct from the end at which it enters. 
Resistances, R, are interposed in the connections between the 


negative main and the sectioned rail which reduce the P. D. 
between the rails to, in the present instance, from 3 to 6 volts, | 
according to the length of the block and various local conditions. 

Considering the circuit for a single block unoccupied by а! 
train, it will be seen that current from the positive brush of 
the dynamo flows along the continuous rail and thence 


through the two relays A and B, one at each end of the block, 
and through the ballast between the rails, all in parallel, to the 
sectioned rail. From this it flows through a relatively large 
resistance to the negative main and back to the machine. A 
train entering block 3 would obviously cause the current to 


This armature is in series with a winding R, of 


E 


Fia. 3, Оп, BREAK SWITCH. 


considerable resistance, and is connected between the posi- 
tive rail and the negative main through a contact-—operated 
by the track coil armature—which is closed when the track 
coils are energised. To the polarised armature is rigidly 
connected an arm which actuates a contact, the function 
of which is to open or close the local circuit controlling 
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the signal motors. The operation of the relays is then as | forfeit all claims for consideration. Although in the present 
follows:—When a difference of potential exists in the | system, it is possible for the extraneous currents to energise 
normal direction between the rails-—i.e. when there із either one or both relays while the train is in the block, these 
no train on the block, the relay track coils are excited | latter are so interconnected that it is not possible for them 
and draw up the armature which closes the circuit through | both to be energised in the normal direction at the same time 
the polarised armature. The polarised armature is then attracted | by extraneous currents. 

to one of the poles of the relay, and, swinging over, closes the The various conditions which may occur with a train in the 
contact in the local signal circuit. As already mentioned, | section may be catalogued as follows :— 

there are two relays in each block, one at each end ; these are Both relays shunted, no extraneous current. Result: normal 
duplicates, and operate normally in a precisely similar manner, | condition. 

each working a contact in the local signal circuit. These con- One relay shunted, the other energised normally. Result: 
tacts are in series, as shown clearly in Fig. 4, and unless they | signal circuit broken at one point. 
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Fic. 4.—DIAGRAM OF CONNECTIONS OF AUTOMATIC SIGNALS, 


are both closed no current can flow through the signal magnet, | Опе relay shunted, the other energised in a reverse direc- 

and the signal will, therefore, remain at “danger” by | tion. Result: signal circuit broken at two points. 

gravity. Both relays energised, one normally and one in a reverse 
The position of the apparatus when the block is empty has | direction. Result: signal circuit broken at one point. 

been indicated above ; both relays are energised, the local As will be plainly seen, the circuit through the signal 


signal circuit is closed, and the electro-magnetic valve operating | magnet is designed to he always open at one point when a 
the pneumatic signal motor is consequently open, admitting | train is in the section, and often at two. With regard to 
compressed air to the motor, which holds the signal arm “off.” | reliability, the only parts of the mechanism which can be 
As soon as a train enters the block, the relays are short-cir- | described as in any way delicate are the relays, and these are 
cuited by the car axles, and thereby de-energised, permitting | enclosed in weatherproof boxes, where they can readily be 
their armatures to drop, and thus breaking the circuit through | examined at intervals. The air pressure used is about 7016. 
the polarised armature coils. The polarised armatures then per square inch, which enables compact motors to be used for 
swing back from their position in contact with one of the | signals, points, stops, &c. The air motors employed work, we 
track-coil pole-pieces, and in doing so break the signal circuit | are told, year in year out without giving the least trouble. 
at two points in series. The electro-magnet 
operating the admission and exhaust valves of 
the pneumatic signal motor is de-energised, and nes „ 
the exhaust is opened, permitting the рг to — VE E o con. л 1 
return to “danger ” by gravity. It is, of course, 
а canon of successful automatic signalling that 
any interfering influence must, if it has any 
effect at all, cause the signal arms to go to 
“ danger,” and not bring them “off.” Experience 
has shown, however, that the greatest obstacle 
to the success of automatic signalling, on electric 
railways in particular, is the liability of the 
relays being operated by extraneous currents so 
as to cause a false “clear” indication when 
danger should be shown. The particular claim 
of the system under consideration is that it is 
impossible for an extraneons current, from 
whatever source, to bring the signal arm to — — 

the “off” position when it should stand at Fic. 5.— TRAIN Stop, 

* danger." 

The main source of extraneous currents affecting the signals The piping is compact, the electrical wires few and small and 
is the 500-volt traction power circuit, and when, as is the сазе the alterations to the track of a trifling nature. This system 
at Ealing, the track is not used as a return, the presence on | is applicable where track return is used with either third-rail 
the block sections of current from this source is abnormal. | or overhead trolley wire. The signal motors, relays and other 
Faulty insulation of the train equipment, positive and negative | special apparatus were manufactured at the London works of 
rails, positive cables, &c., are the most frequent causes of | the Westinghouse Brake Со., and supplied direct to the 
leakage to the track rails. Whether currents other than the Underground Electric Railways Co. of London, who installed 


signalling current on the track rails are normal, as would be | the apparatus themselves. | 
the case were one of the track rails used as a power return, or Fig. 5 shows an automatic stop designed to prevent trains 
abnormal, as in the present case, is immaterial; such currents from over-running home signals. This consists of an iron arm 
would be equally disastrous to a susceptible system, and are, | between the track rails actuated by a compressed air motor 
it is said, impotent to affect the system considered. Faults | acting in unison with the adjoining signal motor. When the 
in the main power circuit occur with sufficient frequency to | signal goes to “danger” this arm is elevated to a position in 
demand the closest attention on account of the disorganisation | which it engages with a cock on the air-brake system of the 
of the traffic which they may cause, but even if they were rare train; thus the brakes are instantly and automatically applied 
the least liability to give false signal indications of safety would ' if, for any reason, the driver should run past the signal. 
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ELECTRICAL EQUIPMENT OF THE GREAT 
WESTERN SUBURBAN LINES. 


Progress is being made with the electrical equipment of the 
Bishops Road-Hammersmith section of the Great Western 
Railway, which runs in connection with the Inner Circle of 
the Metropolitan and Metropolitan District Railway Cos. 
The work on the line is being carried out by the railway com- 
pany itself, Messrs. Kennedy & Jenkin acting as consulting 
electrical engineers. 

The decision by the Great Western Railway Co. to adopt 
electrical working was largely influenced, and no doubt accele- 
rated, by the arbitration proceedings as to the method of 
electric traction to be put into operation upon the Inner Circle. 
At an early stage in these proceedings, Mr. E. Moon, K.C., on 
behalf of the Great Western Railway Co., made an application 
for a locus standi to appear and watch the proceedings on that 
company's behalf. The application was unsuccessful, but, as 
we pointed out at the time, we doubted the validity of the 
decision, for the Great Western Railway Co. possess the right 
to go to arbitration over the question of change in the system 
of traction of any portion whatever of railway over which they 
have running powers. Fortunately a satisfactory arrangement 


Scale of One Mile. 


Portion of the Great Western Railway to be electrically equipped 
shown thus 

Other Railways shown thus 

Electric Tramways shown thus 


with the Great Western Railway Co. was arrived at, and the 
further delay, which would undoubtedly have been occasioned 
had the Great Western Company taken legal action, was 
avoided. The company has now decided to equip its sub- 
urban lines which run in conjunction with those of the Metro- 
politan and Metropolitan District Railway Cos. upon the system 
adopted by these ree concerns. 

he total length of route of the first section to be so equipped, 
referred to above, is 3:69 miles of double track and standard 
gauge, the track rails being 97 41b. bull-headed rails. The line, 
shown on the map, includes no gradient steeper than 1 in 50 
and no curve sharper than 400ft. radius. An insulated third 
and fourth rail system has been adopted in order, as already 
pointed out, that there may be inter-communication between 
this line and the Inner Circle. The conductor rails are inverted 
channel rails of 10 sq. in. section, having a guaranteed average 
conductivity of 15:5 per cent., that of pure copper. They are 
being supplied by the Frodingham Iron & Steel Co., the bonds 
and connecting cables having been supplied by Messrs. W. T. 
Henley's Telegraph Works. Therails are supported on Doulton 
porcelain insulators, spaced at an average distance of Oft. 


apart, the third rail being carried 19in. outside the track rail 
on either side and the fourth rail being spaced centrally between 
the running rails. 

Power will be generated at Park Royal, which is 34 miles 
distant from the line. The boiler plant consists of 10 Babcock 
& Wilcox boilers, each having an average evaporative capacity 
of 19, 200lb. per hour. These boilers will be fitted with chain 
grate stokers and self-contained superheaters. There are to be 
eight generating sets each of 750kw. capacity, and consisting 
of 1,250 в.н.р. Belliss engines, coupled to three-phase 50 ~ 
Electric Construction Co.’s three-phase alternators, generating 
current at 6,600 volts per phase. The engines will be of the 
triple-expansion жна vertical enclosed type, to work at 
a steam pressure of 190lb., and with steam superheated to 
500°F. Messrs. Belliss and Morcom are also supplying the 
surface condensers, which will have independent steam-driven 
pumps. Four Klein towers will be employed to cool the cir- 
culating water. The make-up feed is to be taken from a well. 
In addition to the main sets four auxiliary sets will be pro- 
vided : a continuous-current and a three-phase generator, each 
driven by a Belliss engine, and two E.C.C. motor-generators. 
The contract for the coal and ash conveyors has been given to 
Messrs. Spencer & Co., coal-measuring boxes to Messrs. Babcock 
& Wilcox, and the cranes to Messrs. Marshall, Fleming & Jack. 

Current will be supplied from the generating station through 
Siemens three-core paper-insulated lead-sheathed and armoured 
cables, laid in Howard asphalte lined-steel troughing to two 
sub-stations, where it will be converted to 600 volts continuous 
current by means of Bruce Peebles-La Cour motor-generators, 
in parallel with which will be Tudor batteries. From the sub- 
station to the rails Siemens concentric lead-sheathed and 
armoured feeders are to be employed, laid in Howard trough- 
ing in trenches, either in the fairway or outside the tracks. 

The trains will be made up of two motor cars and four 
trailers, the former seating from 40 to 48 passengers, and the 
whole train seating 304 to 320 passengers. There will be four 
motors on each motor car controlled on the multiple unit 
system, but the contract for this latter equipment has not yet 
been let. Westinghouse air and hand brakes will be used. 
The average speed, including stops, will be 16 miles, and the 
maximum 30 miles an hour. 

We are indebted to Messrs. Kennedy and Jenkin for the 
information contained in the above article. 


ELECTRIC DRIVING IN WOOD-WORKING SHOPS. 


On account of the very intermittent manner in which 
machine tools in wood-working shops are used, the applica- 
tion of electric driving to such cases leads to considerable 
economies as compared with other means of driving. This is 
due to the fact that, although the load-factor may be extremely 
small, yet the whole shop shafting has to be kept going con- 
tinually where a gas or steam engine is used. There is also а 
further loss due to the fact that at such times the engine is 
lightly loaded and works at a low efficiency. 

In the case of electric driving, the motors employed are 
usually ordinary shunt-wound or compound-wound motors, 
which drive by belts or through spur gearing or by a combina- 
tion of both. Of course the motors and starting and regulat- 
ing rheostats have to be suitably enclosed, so that the sawdust 
is prevented from interfering with the smooth working of the 
installation. While there is nothing very unusual to be 
recorded as far as the general arrangement of the motors and 
driving gear are concerned, it is to be hoped that the follow- 
ing notes will be of interest, as they include the results of a 
series of actual experiments, carried out for determining the 
power required for various wood-working machine tools under 
different conditions. 

These tests were made by Electromotors Ld., and we have 
recently been afforded the opportunity of inspecting two of 
their installations. The first was in the premises of Messrs. W. Н. 
Archer & Son, builders and contractors, of Gravesend. All 
woodwork there was formerly done manually, but a year ago 
the firm decided to instal machine tools. It was at first intended 
to drive the various machines by belts from a line shafting 
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driven by a gas engine, but this idea was finally dropped for 
economic reasons, and electric driving was decided upon. The 
plant has been running since last April. Altogether there are 
tive motors, all semi-enclosed and all compound-wound, with 
the exception of a 4 H.P. motor, which is shunt-wound. The 
voltage of supply is 460 volts in all cases. Each motor has its 
starter fixed near to it on the wall, and the starting rheostats 
are of the Sturtevant make enclosed in an iron box, the lid of 
which is fitted with a spring catch. 

The circular saw bench can take any size of saw up to 3ft. 
in diameter, and the maximum thickness of wood which may 
be cut is 13in. This machine is driven at about 1,000 revs. 
per min. by a 12 n.r. motor placed in a brick-lined pit under- 
ground, and power is transmitted by a 5in. link-leather belt, 
this belt being completely enclosed by a wooden casing. Mr. 
C. F. McInnis, electrical engineer of Gravesend and consulting 
engineer for this installation, found that the saw bench, when 
taking a 10in. cut at the rate of 6ft. per minute on 10in. x Тіп. 
damp pitchpine, required 13:8 B. II. PD. to drive it. Some 
further tests, taken a few days ago by Mr. J. Meech, of Electro- 
motors Limited, will be found in the following table: 


Average amperes Kind of Depth Length of Time in q 


Size of saw. 


taken by motor. wood. of cut. timber. secs. 
*4:25 24in. x din. 
*6:0 ps si M js 36in. x фір. 
18:5 Deal Gain. 10ft. 25 24in. 
12:5 уз 2in. Tit. 7 24in. 
11:3 Pitehpine Зір. 6ft. 15 24in. 
18:7 Deal gin. 6ft. 6in. 43 36in. 
12:5 а Zin. Aft. 8 36in. 


— ee  — r 


* Motor and saw running light. 


The tenoning machine is driven at 2,700 revs. per min. by a 
link belt from a 5 H.P. motor running at 1,200 revs. per min. 
This machine can do various kinds of work, according to the 
tools with which it is fitted at the time. When running 
light, its motor took 5:5 amperes and when the machine was 
tenoning pitch pine, removing 3} cubic in. of wood in 10 
seconds, the current consumption amounted to 9:5 amperes. 

Sagar’s planer and thicknessing machine, which is designed 
for Sin. by 24in. planks, is driven by belt from a 5 n.r. motor 
running at 800 revs. per min. The planer itself runs at 
approximately 4,000 revs. per min. The following figures are 
the result of some tests :— 


Average amps. Kind of |Width of Thickness of Length of Time in 


taken by motor. wood, wood. cut, plank. seconds, 
12:5 | ae m" et m" | ae 
55 ' Pitohpine! 9in. zin. under cut Bft. біп. 25 
5:2 үз | oin. ]in. over cut 6ft. 20 
i 


t Motor and planer running light. 


Another 5 H.P. motor, running at 1,200 revs. per min., drives 
a band saw and a vertical spindle machine. Both machines are 
driven by belt and for this purpose the motor is provided with 
a pulley 20in. in length which is supported at its extreme end 
away from the motor by a third bearing. The vertical spindle 
turns at about 4,000 revs. per min., and the speed of the band 
saw is 4,800ft. per min. When driving the belts only the 
motor took 2:4 amperes, and when driving the belts and band 
saw, running light, 3:5 amperes. Some test results are 
tabulated below :— 


Average amps. | Kind of 


| Length Time in 
taken by motor. | wood. Depth of eat. of wood. seconds. 
5-6 Deal | 44in, — sin. 10 
TO | Pitchpine "in, luin. 20 
ро | ^ 
8175 - 
| | Moulding 5 
LE in the form of a tri- e d 
3 15 Deal | angle, the sides being | 11ft. Ein. 20 
i | dim., din. and żin. | 
55 l'itehpine 2E 2ft. Gin. 20 
3:5 T 5s 


* Motor and vertical moulding spindle running light. a Motor. vertical 
spindle and band saw running light. Vertical spindle with rabbeting 


cutters used for the previous test on spindle running light, 


An emery wheel used for grinding tools is belt-driven at 
1,640 revs. per min. by a І H.P. motor running at 1,200 revs. 
per min. When the motor and belts were running light, the 
current consumed by the former was 0:7 amperes; when 
grinding а straight moulding cutter on the hollow emery wheel, 
the current ranged from 1 to 2amperes. It may be mentioned 
that the motors rest upon sliding bedplates, which readily 
allow any sag in the belts to be taken up. The guaranteed 
efficiencies at full load are:—86 per cent. for the 12 н.р. 
motor, 53 per cent, for the 5 H.P. motors and 78 per cent. for 
the 3 н.р. motor. 

Electricity is also employed for lighting the shops by incan- 
descent lamps, two bemg wired in series. Current is conveyed 
to them by lead covered twin cables. The power current is 
measured by an Aron meter with a time relay. From 5 p.m. to 
10 p.m. in winter and from 6 p m. to 10 p.m. in summer, current 
is charged for by the Gravesend Corporation at the rate of 5d. 
per unit, but during all other hours the price per unit is Id. 
only. The amounts paid by Messrs. W. H. Archer & Son for 
electrical energy for the last two quarters were £3. 1s. 6d. and 
£2. 12s. 11d., respectively, and we are informed that the last- 
named amount includes only 3 units for which the higher price 
of 5d. has been paid. 

Another clectrical installation, very similar to the one just 
described, was carried out by Electomotors Limited for Messrs. 
Styles & Sons, builders and carpenters, Golden-square, W. All 
the motors are shunt-wound and semi-enclosed. They are fed 
from the mains of the St. James' & Pall Mall Electric Light Co. 
at 214 volts. At the request of the fire insurance company the 
motors were enclosed in sheet metal casings, through which 
the driving shaft protrudes, but the Ward-Leonard motor starters 
are not protected by any cover. 

A band saw is driven by a 31 H.P. motor by means of spur 
gearing (raw-hide pinion) and a belt. The speed of the motor 
is 1,250 revs. per min., and the gearing is such that the band 
saw runs at a speed of 3,600ft. per minute. When both motor 
and saw were running light the current taken was 4:5 amperes. 
Some interesting tests carried out with this machine are 
recorded below. 


Average amperes. Kind of Depth of | Length of Time in 
taken by motor. wood. cut. wood. seconds. 
9:0 Deal | бір. 2ft. | 25 
T5 Mahogany - 2in. lit. 4 
10°5 Oak | |  4jin. lft. Gin. 15 
10:0 Beech 23in. 16. 15 


= 


The circular saw is driven by a 7 H.P. motor by spur gear 
only, and as the gear ratio is approximately 1:1, the speed at 
the motor shaft, t.e., 1,050, is the same as that at the saw 
spindle. Although the bench can accommodate a saw with a 
diameter of 24in., the saw in actual use is 19in. only, and 
when running light requires 7:5 amperes. 


Kind of 


Average amperes. Depth of Length of Time in 

taken by motor. wood. cut. wood. seconds. 
17˙5 Deal in. 6ft. 2in. 10 
14:0 ji | 1]in. 4ft. 2in. 5 
15:0 № llin. Ttt. 3in. 8 
18:0 $i fin. 2ft. 20 


A French vertical spindle runs at the high speed of 5,000 
revs. per min., and is belt-driven by a 23 H.P. motor running 
at some 1,300 revs. 


Average amperes 


taken by motor. Description of work done. 


— — 


Motor and spindle running light. 

Sash work in deal, cut Jin. deep by ĝin. wide. Length 
of wood 7ft. Time 15 seconds. 

5 Motor and machine running light, but a large cutter 
(3in. in diameter) fixed to spindle. 

Ditto, moulding work. 


v 
» 
е 


5 0 
6:0 


Sagars over and under planer, designed for planks 


{ 201п. by Sin, is driven through spur gearing and a belt by а 
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5 н.р. motor running at 1,200 revs. per min. 


The following 
table refers to some tests with this machine :— 


— Ge SS Se See's 


Average amps. Kind of | Width of | Length Thickness Timein 


taken by motor. wood. w of wood. of соё seconds. 
7* vs | is ии 2 M T vs 
15 Deal | 9in. 7ft. 2in. ріп. 45 
16 Deal 18in. 8ft. Sin. Fxin. 17 


Finally, there is an emery wheel grinder in the shop, which 
is driven by a 24 H.P. motor running at 1,300 revs. The 
gearing is again a combination of spur gearing and belt gear- 
ing, and the 6in. emery wheel rotates at 1,860 revs. per min. 
Some test figures relating to this machine will be found in the 
following table :— 


— 


Avers g › amperes taken by motor. Nature of load. 


2:5 Motor and belts only. 
45 Emery wheel light. 
5:5 Emery wheel grinding moulding cutter. 


The electric motor equipment described above has been run- 
ning for the last two years, and the tests recorded were taken 
a few daysago. It may be of interest to learn that the number 
of units consumed by all the motors enumerated amounted 
last quarter to 488, for which, at the rate of 3d. per unit, 
£4. 13s. 6d. was charged. The rebate amounted to 6s. 84., 
however, so that the actual cost of electric energy during the 
quarter came to £4. 6s. 10d. 

Our thanks are due to Mr. J. Meech, of Electromotors 
Limited, for conducting us over the two works and for carrying 
out the valuable tests recorded above. 


ELECTRICITY METERS.! 
BV C. Н. W. GERHARDI, 
(Continued from page 575.) 


Ferranti Allernating-current. Meter.—The Ferranti alternating- 
current meter is an integrating watt-hour meter of the induc- 
tion motor type of a design which ditfers considerably in 
appearance to those previously described, as will be seen by 
ene to Fig. 18 (which shows the meter with its cover 
removed) and to the sectional drawings, Fig. 19. The dial 
plate, which is porcelain faced, is in consequence very bold. 
The train of wheels eventually gears in the usual way with the 
main spindle, which carries an aluminium disc D (Fig. 19.), the 
latter acting as the rotor of the motor and the brake disc, pass- 
ing at the back through the air-gaps of the two permanent 
magnets P M. The series coils SE.C are wound round the 
poles created by slotting the iron yoke which is fixed above 
the disc, a wave form of winding being adopted. The shunt 
circuit consists of a single coil S H.C wound on a bobbin placed 
round the core C of a tubular magnet T M. This magnet is 
provided with four projecting poles P,, the core having three 
poles P, and it will be noticed that the latter are almost 
immediately under the slots of the upper or series magnet. 
Compensation for friction and adjustment at low Mod: is 
effected by turning the series poles about the axis of rotation 
of the disc. "This causes the shunt coils to exert a torque on 
the disc. If the series pole be turned clock-wise the disc will 
tend to turn in the opposite direction. The two screws S, 5, 
butt up against the frame and keep the series magnet in 
position. By loosening the one and tightening the other it is 
possible to alter the position of the series magnet where neces- 
sary by the desired amount. The high-load adjustment is 
easily performed by raising or lowering the series magnet, thus 
altering the air-gap and making the field weaker or stronger. 
The series magnet has a threaded spindle T S which runs up or 
down the nut N. When the necessary adjustment is made the 
spindle is clamped by means of the clamp C L and screw 5 

The meters may be adjusted to start on about one-hundredth 
of full load, the torque is, however, rather low (approximately 


* Planer running light, at 3,100 revs. per min. 
+ From a forthcoming book to be published by The Electrician " 
Printing and Publishing Co. All rights are reserved. 
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0-88gr.-cm. at full load), consequently any additional friction 
would cause greater errors at low loads than if the torque were 
larger. The wheel train is well made and the rotor light, so 


— — OO ME — — - 


BOARD OF TRADE UNITS 


Fra, 18.—METER with Cover REwovrn. 


that friction ought to remain fairly constant. The speed of 
meters of all sizes is 40 revs. per min. at full load, which 
simplifies testing. 


= Fre. 19.—8EcTIoNAL Puan 
jJ AND ELEVATIONS OF FERRANTI 
ALTERNATING-CURRENT WATT- 
HOUR-METER, 


Hookham Induction Motor Meter.—This meter is illustrated 
in Fig. 20, which shows clearly the working parts. The 
spindle B carrying the disc A is driven by theshifting magnetic 
field set up by the shunt magnet D (on which is wound the 
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shunt coil E) and the two main coils F. Only one of these is 
seen in the figure, the other being exactly behind it. The 
shunt magnet D is fitted with adjustable e die G, on its 
upper pole, by means of which irregularities in the curve 
of the meter may be corrected. The meter illustrated pos- 
sesses no compensating device for altering the angle between 
the fluxes, and is intended for use on non-inductive circuits. 
In using uncompensated meters care should be taken that 
they are not installed for the purpose of metering energy sup- 
plied to enclosed arc lamps or other inductive apparatus. 

The brake field is, as usual, produced by a permanent mag- 
net, which is of a somewhat different type to that found in 
meters of other makes. The lower pole of this magnet is 
reduced in section just below the pole-piece, with the object of 
making the permanence remain. When testing this meter 
the case must be kept closed, as being constructed of iron it 
affects the brake. The effect of the door being open has been 


found to cause a difference of 4 per cent. on a meter of this | 


type (the meter being slow with the door open). The meter is 
provided with a clamping gear. 


CHAMBERLAIN & HOOKHAM L'* 
BIRMINGHAM 
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HOOKAAMS PATENT 
CLECTRICITY METE 


Fic, 20.—CHAMBERLAIN AND HooxHam A.C, METER. 


The Hummel Induction motor meter is manufactured in 


. Germany for the Electrical Co., and is an example of good 


workmanship, it being extremely well made. Fig. 21 illus- 
trates this meter with its cover removed. The motor is on 
the left and the brake magnet on the right. The meter is 
fitted with a cyclometer dial train worked by a worm on the 
main spindle. On the right of the meter is a choking coil, 
which is in the shunt circuit. The motor consists of a three- 
pole core (Fig. 22) with a laminated yoke above the disc. The 
shunt windings are placed on the outer limbs, the series coil 
being divided between the middle limb and one of the outer ones. 

The shunt windings produce a torque if their magnetic 
effects are different, and this is made sufficient to overcome 
mechanical friction, the meters being slightly over-compen- 
sated, which causes them rather to over-register than to 
under-register at light loads. In order to prevent registration 
on open circuit when thus compensated, a small piece of iron 
wire fixed to the disc is attracted by the brake magnet and is 
just sufficient to pull the armature up when in the position of 
maximum effect. The turns of the series coil on the outer 
limb are in the opposite direction to those of the shunt coil on 
that limb. If only one series coil were employed, the field of 
that coil would affect the fields of the shunt coils, strengthening 
one and weakening the other. To prevent the strengthened 


ole becoming saturated, the series winding is put on that 
imb. The bottom of the main spindle rests on a steel ball, 
which replaces the pivot, and rotates on a jewel in a bath of 
watch oil. The jewel mount is held in position by a piece 
of spring brass, and is removed for inspection with com- 
parative ease. A novel feature in these meters is the top 
bearing. Instead of the top of the spindle being turned 


down to a small diameter and running in the bearing, 


ЯХЯ te (> Eng: С 
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Fig. 21.—HUuMRL METER. 


the spindle is enlarged and carries a small piece of brass, 
which forms the bearing. A straight piece of steel wire of 
small diameter, fixed at its upper end, protrudes at the bottom 
of a tube of much larger diameter than the wire, and passes 
through the bearing at the top of the spindle. In this way a 
flexible bearing is formed, and the rim of the tube serves as 
the top stop of the clamping gear. The full-load torque, which 
is about 4:8 gr.-em., is very high, and as the friction is small 


Res:stance 


Fic. 22,—HUMMEL METER. 


the meter should remain accurate, provided that the cyclometer 
train does not introduce variable friction. 

The meter has a small full-load drop (about 0:5 volt for a 
5-ampere meter) and a shunt current which 1s about the average. 
The shunt current of a 200-volt 5-ampere meter is 0:06 ampere, 
which makes the apparent watts 12:0. The true watts being 
14 per 100 volts—that is 3—the lag of the shunt current is 
approximately 75deg. 

(To be continued.) 
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ON THE EFFICIENCY OF ELECTRICAL HAULING 
GEARS. 


BY ARNOLD С. HANSARD, В.А. 


There appears to be great doubt amongst engineers as to 
the efficiency obtainable with spur gearing, and the following 
experience may be of interest to some manufacturers and con- 
sultants. The writer recently had to obtain quotations for 
some electrically-driven haulage gears required for the slate 
quarries of Messrs. J. W. Greaves & Sons (Ltd.), Blaenau 
Festiniog, North Wales. The motors were to run on a 500. 
volt direct-current circuit, and double reduction gearing with 
cut steel teeth was specified. The full load required was a 
tension on the rope of 5,000Ib. at 330ft. per minute with 
approximately constant speed at other loads; efficiency was 
of considerable importance, and the contractor was asked to 
guarantee, under a strict bonus and penalty clause, the com- 
bined efficiency of motor and gearing on a three-quarter-load test. 

Twelve first-rate firms were asked to quote, and of these five 
refused to guarantee any efficiency at all, evidently being much 
in doubt as to what figure it would be advisable to give ; seven 
firms offered to guarantee the efficiency, and their figures 
varied from 64 to 78, per cent. at three-quarter-load. The 
order was finally placed with the Sandycroft Foundry Co. 
(Ltd.), of Chester, and the illustration shows one set as erected 
in their shops. In this case two drums are provided, with 


SANDYCROFT ELRCTRICALLY-DRIVEN HAULAGE GEAR. 


clutches so that either can be worked independently. It will be 
seen that besides hand-brakes on the drums a magnetically 
operated no-current brake acting on the motor shaft is pro 
vided. The actual reduction of speed is from 600 revs. per 
min. at the motor shaft to 24:6 revs. per min. at the drum, the 
ratios being 16 to 83 and 17 to 50. 

In order to determine the efticiencies the working brakes 
were replaced by a pair of Prony brakes and a series of tests 
were made. For the three-quarter-load test the mean of a 
dozen readings was taken ; none of these differed very greatly 
from each other. The electric measurements were taken b 
means of Addenbrooke electrostatic instruments, which enable 
a high degree of accuracy to be obtained. The result of these 
tests showed a combined efficiency (ö. e., power at brakes = 
electric power delivered to motor) of 85 per cent. at three- 
quarter-load, a figure which the writer would have been inclmed 
to doubt as being too good had not every precaution been taken 
to eliminate errors. The figures for full load and half load were 
84:6 and 83:1 respectively. The efficiency of the motors had 
been separately determined by a Hopkinson test, and after 
making due allowances for belt losses may be taken as not less 
than 90-5 per cent., but this figure is not as trustworthy as the 
figures for the overall efficiency, and it is therefore not possible 
to give the exact efficiency of the gearing considered separately. 
The results, however, show that a very much higher efficiency 
can be obtained with cut gearing than is generally supposed, 
provided sufficient attention is given to the matter; but, of 
course, such results are only attainable with the best possible 
workmauship and design. 


POWER PLANTS IN PARALLEL.* 


BY R. F. HAYWARD. 


Three large systems have grown up in California under the control 
of the Los Angeles Edison Electric Co., the Standard Electric &nd 
California Gas & Electric Cos. ; the State of Utah is almost covered 
by thelines of the Utah Light & Railway Co. and the Telluride Power 
Со. ; in Canada the Montreal Light, Heat & Power Co. is operating 
a large parallel system ; and in the State of New York the Hudson 
River Power Co. is making great developments in this line. 

In Utah, where the &uthor's lessons in transmission have been 
learnt, the first water-power plant was started in June, 1896, and 
from the very first was operated in parallel with the steam plant in 
Salt Lake City. Other plants were constructed immediately after, 
and by consolidation and reorganisation were joined together into 
one system. The Pioneer Power Plant at Ogden was run in 
parallel with the Big Cottonwood Plant, 50 miles away, for the 
first time in March, 1898. Since then there has been a continuous 
growth of the business, until the beginning of 1904 found the two 
systems of the Utah Light & Railway Co. and the Telluride Power 
Co. running in parallel, covering a district 160 miles long from 
north to south and including six water-power plants, two steam 
plants, 420 miles of high-tension transmission line and nearly 
500 miles of circuit. The maximum demand on the two systeins 
was about 10,000kw., and the load consisted of lighting, street rail- 
way, and power for all kinds of service, including flour mills, cement 
works, brickyards, smelters, air-compressors, cyanide mills and 
other mining enterprises. 

It is impracticable to operate many power plants in parallel with- 
out private telephone service between all power houses and sub- 
stations. It is good practice to build independent telephone lines 
parallel to the transmission lines, but this is by no means necessary, 
as perfect service can be obtained with telephone lines properly 
arranged on the same poles, either with or without a grounded 
neutral on transmission line, and the indications on a telephone 
are invaluable in giving warning of impending troubles, in locating 
breakdowns and in indicating high-volt surges. For the telephone 
line itself the best of insulation can be obtained by using porcelain 
insulators designed for 2,000 volts lighting service, and it pays to do 
this. All wiring inside and outside of buildings should stand a 

uncture test of 2,000 volts. All plugs and jacks should be replaced 

y knife switches. Knife switches should be arranged so that both 
bell and telephone can be cut off from the line. The telephono 
should be connected on only when in use. For protection of tele- 
phones and operators in case of cross with high-tension lines, a 
simple spark-gap to ground between two large metal cylinders has 
been found quite effective. "These should be placed in a fireproof 
cell or outside thc building. Strength is best obtained by using 
porcelain insulators and No. 8 iron wire. No copper wire of less 
size than No. 6 B. and S. will stand the stress of weather without 
breaking, and iron works very well. Good service can be procured 
by placing telephone wires close together and transposing once in 
half a mile. With high-tension lines untransposed there is consider- 
able induction between telephone line and ground. On a 45 mile 
28,000-volt line in Utah, the voltage between telephone line and 
ground from this cause is about 1,000, but in spite of this the tele- 
phone service is perfect even in wet weather. Of course any one 
ground renders the line inoperative, but the transposing of the high- 
tension line will remove this difficulty. 

For any given set of conditions, covering cost of construction of 
water power and price of steam coal, there is a certain load-factor 
at which it costs the same to generate by steam as water power. 
If the load-factor is less than this amount, it pays best to generate 
by steam, if greater by water. The load-factor of a mixed system of 
lighting, street railway and general power and mining service is no 
higher than 35 to 40 per cent. and the tendency is not upwards. 
Even in smelters or mining camps, where operations are carried on 
day and night, the load-factor is never much greater than 40 per 
cent.; and while flour mills, pumping plantsand some other operations 
may be continuous, there are always many intermittent services to 
affect them. It is this low load-factor that limits the economical 
distance of power transmission more than anything else. 

If a number of power plants operating in parallel were each 
equipped with the same kind of governor, each governor being 
adjusted to act on the controlling mechanism at the same time, it 
would be found that an increase of load would be first taken up 
by the steam plants, next by the water-power plants which were 
running on a constant stream with impulse wheels and deflecting 
nozzles, next by turbine plants with short pipes and ample fore- 
bay, and a long time after these by impulse wheel or turbine 
plants where the regulation was performed by varying the velocity 
in long pipes. In order to make such an aggregation of plants 
govern simultaneously, so that each should take its share of load 
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* Abstract of a Paper on Some Practical Experiences in the Operation 
of many Power Plants in Parallel," read before Section D of the St. Louis 
International Electrical Congress. 
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variations, it would be necessary to adjust the governors of all 
to the time limjt of the slowest plant In practice it has been found 
almost impossible to do this, and it will generally be found that 
the governing of a system of this kind is done from the largest 
water-power plant or by a steam plant, or possibly by both. When 
а steam plant is running in parallel with water-power plants it is 
generally necessary to have an adjustable dashpot on the governor 


to make the action slow, otherwise the steam engines will have to | 


take up all the variations. 

The requirements for good voltage regulation on a large system 
running several plants in parallel are: (1) Good speed regulation. 
(2) The control of the whole system by one engineer operating from 
the main receiving and distributing centre. (3) Good inherent 
regulation of all generators. (4) Lines of ample carrying capacity 
and small drop. (5) Ample transformer capacity at all points where 
inductive apparatus is used. (6) Low-tension distributing systems 
laid out for small drop in feeders, transformers and secondary mains. 
(7) The proper control of idle currents between stations. (8) The 
regulation of the power-factor, on stations or on distributing system. 

If these points are all attended to, good service can be given with 
a mixed load consisting of lighting, railway and power service ; if 
any one of these is neglected, bad service must result on part, if 
not on the whole, of the system. As regards the fourth require- 
ment it may be pointed out that а transmission system having a 
large drop is justified only when the load is constant and the loss 
of power immaterial from a financial point cf view. The fifth 
requirement is also fully appreciated now and all transmission men 
know by experience the importance of providing ample transformer 
capacity for induction motors which have to be started against load. 
With а given transformer capacity, the resistance-in-armature ty pe 
of motor will start against a much heavier load than the squirrel- 
cage type, simply because the large starting current of the latter 
type reduces the voltage so much more than the small starting 
current of the former. In regard to the sixth requirement it may 
be stated that automatic feeder regulators of the three-phase induc- 
tion type are being used with satisfactory results for regulating 
the 2,000 and 4,000-volt feeders in Salt Lake City. These regu- 
lators not only compensate for drop in feeders, transformers and 
secondaries, but also for speed variations caused by slight accidents 
or short-circuits on the system. J 

A m deal might be written on the subject of the seventh and 

eighth requirements. 'l'he operating engineer at the main receiving 
centre should have the control of the voltage, while the power- 
house operators should take care of the speed. In a mixed systein 
of lighting, railway and power service, the maximun loads at ditfer- 
ent points of the system occur at different times. Consequently it 
has been found best to have approximately constant voltage at the 
receiving stations, to compensate at the power house for drop in 
transmission lines only, and to compensate for variations of drop 
on the distributing feeders by regulating apparatus at the receiving 
end. No special difficulty has been found in regulating for a mixed 
load of lights and induction motors. A variable load driven by an 
induction motor has a useful tendency toward self-regulation for 
the low power-factor at light loads causes nearly the same drop of 
volts as the high power-factor at full load. 
A line of great capacity, such as the Telluride Power Co.'s 
40,000-volt lines, requires a heavy inductive current at light loads 
to compensate for the rise of volts due to the capacity. Ona single 
80-mile line from this company’s Logan power-house, delivering 
750kw. at Salt Lake City at a power-factor of 100 per cent., the 
power-factor at the power-house is about 60 per cent. 

On a mixed system, the power-factor can be kept at any value 
between 90 and 100 per cent. by the use of disp кы motors 
driving railway generators; but for the regulation of voltage, syn- 
chronous motors are not of much value unless used for that purpose 
alone, because when loaded with working current they have not 
sufficient current capacity for regulating. Unless synchronous 
motors are under the control of the power companies’ operators, 
pumping and other regulating difficulties will be caused by wrong 
adjustment of exciting current. Sixty-cycle rotaries are too sensi- 
tive to be used as 3 and to operate them in parallel without 
pumping, variations of speed and voltage must be very small. If 
any trouble occurs on a 60. cycle system it is generally aggravated 
by rotaries. 

When operating in parallel, cross-currents between power-houses 
introduce conditions which may seriously affect the voltage regula- 
tion. If the exciting current of the power-houses is not properly 
adjusted, some will tend to produce higher voltage at the receiving 
end than others and idle currents will flow which will be lagging 
with respect to the former and leading with respect to the latter. 
The amount of these currents is dependent upon the relative dif- 
ference in excitation, the load and the line constants. These idle 
currents may be eliminated in two ways; first, by adjusting the 
excitation of the several power-houscs; second, by voltage regu- 
lators placed in circuit between the transmission lines at the 
receiving end, which can be adjusted to maintain the difference of 
voltages between lines which is required to prevent the Ноу of 
cross-currents. 


Formerly the desired results could only be obtained by trial and 
experience. Now, however, by the use of power-factor meters on 
every generator on the system, the adjustments can be made with 
accuracy to meet any conditions of line or load. The power-factor 
meter has become an indispensable adjunct in the operation of all 
synchronous machinery on large systems. | 

The fact that the excitation of the power-houses depends on 
variable conditions on different parts of the system, seems to point 
to the impracticability of using any &utomatic device for controlling 
exciting currents on large parallel systems. 

The trend of experience in line construction points to the use of 
long spans of stranded copper with steel towers, porcelain insulators 
and rigid iron pins. There із a tendency to increase rather than to 
diminish the cost of construction, so that the cost of copper and, 
therefore, the choice of voltage is by no means the greatest con- 
sideration in designing transmission lines. In locating a line it 
should be remembered that accessibility for patrol and repairs is 
more important than saving of distance. Between every important 
power house and distributing centre there should be at least two 
lines, and sometimes two routes are advisable. On very long trans- 
missions there should be section switch stations (see Fig. 1) so 
arranged that portions of the line can be cut out for repairs without 
putting the whole line out of service. Unless this is done, each line 
must be designed to carry the maximum load transmitted with a 
small drop. 

In systems consisting of several power plants located near one 
another and transmitting power to & distant point, the arrangement 
does not materially differ from that of a single power house. In this 


X Line Transformer Switches 
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Fiu. 1.—General arrangement of High-Tension Lines and Switches 
for a number of Power Houses in same locality supplying Power to a 
distant Distributing Centre. 


case itis usually best to treat the smaller plants as generating units 
of the most important power house, as represented in Fig. 1. In 
systems where the power house and distributing points are scat- 
tered, the transmission lines will take either the form of a duplicate 
‘bus, to which will be connected all the power houses and receiving 
stations, as shown in Fig. 2, or else they will be laid out in the form 
of a ring main as shown in Fig. 3. 

Whether for station 'bus bars or transmission lines, the ring main 
divided into sections as shown in Figs. 8 and 5 has been found to 
be the most practical arrangement to operate. If the business 
between any two points on the ring becomes so important as to 
warrant a duplication of lines between them, the system can gencr- 
ally be resolved into two or more rings all passing through thc 
important centre as shown in Fig. 4. 

Fig. 5 shows the ring system as applied to power houses and 
transformer stations, from which it will be seen that it is prac- 
tically equivalent to a group-switch system. With this layout any 
group of transformers, feeders or generators with its corresponding 
transmission line can be separated from the rest of the system in 
an instant by opening the high and low-tension ring 'bus switches. 
This arrangement in a transformer house is ideal when each group 
of transformers has capacity to carry all the power that can be 
delivered over the corresponding line. 

In a well laid out parallel system no failure on transiuission lines 
can cripple the whole system, and rotaries and motor-generators 
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Power House Equipment. General. 
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9 15 Two Admiralty Wheeler condensers (11,0001b. per hour each), with com- Numerous curves on all routes. Very hilly in places. 
ol]. = 9 bined steam-driven air and circulating pump; steam and electric feed. 
redi pumps. 240-tube Clay Cross economisers. Hand firing. Natural draught. 
kn N Water-driven station. No batteries. Each motor car hauls 3 to 4 trailers. By 1900 Act 
r тетот, e Gal e rer; baro suos yo dee 
Wi 100 None Wheeler & Klein surface and jet condensers. Cooling towers. Blake - Lighting from separate station. 
of one Knowles feed pumps. Three economisers. MoDougallstokers. Washed 
slack, a C 
ca : : 
t 8 [ B. & W. chain grates. Roogh slack 0/3. Green economiser. Harris | Two sub-stations: Birmingham, three 200kw. В.Т.Н. rotaries. 
VP ee: “б Ss A Lapi ees steam aud Mather & Platt electric feed pumps. Weir Oldbury, three 100kw. B.T.H. rotaries. 
cu and Brush condensers. 
lie Í Worthington feea pumps. Hand stoking. Fuel: Hamstead slack. Nat. | Trolley system replaced accumulator system in May, 1901. (For 
à — None А В. draught. One 35 B.H.P. Bumsteu & Chandler engine direct connected Birmingham Corporation Tramways see Table overleaf.) 
tlo \ to опе 23kw. 500v. shunt dynamo for night lighting. ; А 
l Three asub-stations: one at Coalbournbrook near Stourbridge, contain- 
the к 9 K J Blake & Knowles duplex feed pumps. 192-tube Green econ. Hand sto- [| ing Tudor battery (270 amps. for 3 hr») and Crompton reversible 
lat DO р 45 D king. Rough slack, (s. 94. per ton at the boilers. Nat. draught. booster ; others at Old Hill and Bilston, receiving curr. at 2,700 volta 
Ж \ Wheeler condenser. Motor-driven air and circulating pumps. е кец м. Power Со. Dudley Corporation supplies within 


yur le: ari ncludes lines owned by West Bromwich, Handsworth, Tipton 
(Surface condensers. Two vertical steam-driven pumps. Ind Rings Norton бу AT authorities leased to the Co. Power 


fi Fuel: slack for West Bromwich lines supplied by the Corporation. 
Ledward ejector cond. Weirand Worthington pumps. Green econ. | Two Chloride accumulator sub-stations, each of 180kw. hours. 


eig] 20 1 | 20 


ce Klein 800 н.р. water coolers. Hand stoking. Natural draught. 
ho 5 30 Wheeler surface condensers. Klectrically-driven circulating pumps. Green . 
of l *** economis r. River water. Mechanical stokers. Natural draught. TORTE 
each 

e 1 143 Wheeler surface condenser 1, 600 sq. ft. Cooling ponds with Harrison | Circular route with branches. Includes lines leased from 
las | spraying nozzles. 2 Pearn quadruple-acting steam-driven pumps, 2,500 Rochester Corporation. 
rect galls. per hour. Lowcock econ, 288-tubes. Vicars stokers. Nat. draught 

| 


een Wank час condensers... Se pampe, beam sared. to ашап Rails partly cast-welded and Thermit welded. Under Special Act, 
engines. orthington feed-pumps, -tn reen economisers. No r ers. 2 ; 
Bennis antomatic stokers and coal conveyor. Fuel: screened slack. N айта! draught ена eby New До me mie [ии SRR O 4 10 


| 
tray ... | None |... 
011 


en ; 1 inc Line exceptionally hilly, running through sparsely populated 
loi "| None Wheeler condensers. Green economiser. Cooling pond. | Line exceptionally hilly, running through pelos aber in use. 
ind Electri cally driven pump. One car with top cover. Trigger life-guards. 
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Three Wheeler surface condensers, 1,500 Н P. each. Two Blake & Knowles | Direct-current transmission to all except two sections. These 
steam pumps. One Weir pump. Two 384-tube Green economisers, No are worked by 3-phase transmission with stationary and rotary 


the | 4 |70 


vol water coolers. Vicars stokers. Fuel: nut coal. Natural draught transformers in 3 sub- stations. Includes Dublin-Dalkey line. 
А 

40,( . 

| W w . , Track hilly. Overhead system. This is the first electric tram- 
юе... | Nome: | 14 | causeway moue © oae also charges cella for lighting the Taa; built” Opened in 1, wit aaide iron conductor Tall, Alewd tata 
80-1 оеша! system in 1899. Rolling stock includes six trailers. Train seats 

= , 14 Passengers. А 

750 None 22—sub- Total 1 5 Main generators 6,000 volts 95 л. Two rotary convertors 500kw. Surface Five sub-atations, 22 W'house 500kw. rotaries, 74 W'house 200kw, 
pow stations 660 condensers, circulating and alr feed pumps electri:ally driven. Econo- transformers 30kw, negative beoster eoupled to each rotary. 


С only misers, mechaoi al stukcrs, feed water filters. | Fitting top roofs va 100 cars. Running powers over Paisley Co. 


bett None Two Wheeler condensers. Two duplex Blake & Knowles steam - driven Flat. Three or four sharp curves and very narrow streets through 
ett feed-pumps. 96-tube Green econumiser; No water coolers. Hand town. The power for the lines within the Borough of Grimsby 
dri! stoking. Shire Oaks steam coal. Natural draught. is supplied from Grimsby Corporation Electricity Works. 


“м... ‚.ў a Edwards & Barnes condensers. Worthington and Edwards & Barnes pumps. | Current supplied for driving workshop machine tools, and shop 
| 


eh — 
ч CD 


Own water coolers, Weleh steam coal. Steam blast draught during lighting. 8 trailers in use, each seating 22 to 52 passengers. 
шо! | extra heavy load. Destructer supplies some of the steam. 


sufl .. 1 4 18 [*. Jackson plunger 3-throw electric driven feed and condensing pumps, | Original line joins East and West Hartlepools. Two suburban 
1110 One Weir feed pump. Two Berryman feed water heaters. Hand stoking. lines in West Hartlepool. 56 Е.Р.8. 31K. batteries. 
it Fuel—double-soreened nuts. Natural draught. M 

p ... None 19 2b0-volt gas-driven station, using town gas ............. e . , Bull-head rails. Train consists of one motor car and two 
adj | trailers. The motor car has two 60 H.P. motors The 
tive | motor car takes 28 passengors ; the trailers 41 each. 
ршА gg.) ... . . | 20 | Twoelec. feed pumps and injector. 2 elec. air compressors for Westinghouse | Numerous curves and continuous gradients, the longest length 

44 brake tanks. Battery 3} miles from Sutton. 250 Tudor celle 200 amp.- being 14 miles of 1 in 20. Line runs half distance on public 
any | hours capacity. roads, remainder on Company's lands. One goods car. 
by: ,.. 7 1245| 91 | Vicars stokers Musgrave superheaters, Blake & Knowles feed pumps. "pm 

Y 90-tube Green economisers, No water coolers. Natural draught 
Woolley Moor coal бв. 7d. per ton delivered at station. 


.. | None -.- Belliss surface condensers.  3-throw ram pumps driven by Parker motors. | Track on wood stringers, Some pliono-electric " wire. 
: Green econs. Vicars and Hodykinson stokers, all motor-driven. 8. Yorks. 

ad pea nuts. Natural draught. è 

ene. None Ledward evaporative condenser. Worthington feed and condensing | No batteries. 

we pumps. 9%6-tube Green economisers. Bennis stokers. Fuel: slack at 

wit 12s. Natural draught. 
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"h otal System: 7,000-volt 8-phase 25 wwi arte . Two accumulator sub-stations; total capacity 1,690 ampere- 
TET s di 24 dn t 6U0 volt para 10 n CONVErCOE RUD stations niil DAEU hours. Tudor cells. Thury reversible booster. Rolling stock 
feri 8 rec g tion, steam plant supplemented by 2 Victor turbines 
mee i directly coupled to S3kw.gen'r aud i6kw.booster. Hand stok'g. Nat.draught| includes 34 trailers. Entry includes Sneefell Mountain Elyj 
cus woe Я РР 95 Wheeler surface condenser.  Direct-.acting steam pumps. Green econ. | Vsus 
ex T No water cooler. Hand stoking. Fuael—slack. 
late | 

«^ ws 9 14 Wheeler condenser. Cooling ponds, with Harrison spraying nozzles. Two T 
re h 26 Pearn duplex pumps. No économísers. Hand firing. Local coal. Natural 
n denk 5 III street lied. Thermit rail-weldi l 
: "nu Я " street arcs supplied. Thermit rail-welding macn used, 
crayotal | iion 21 mele ag Perd оеш. aaa QUUD SACR 1 & Pd 5755 Dixon's po. ut controller at віх junctions. 75 сагв are fitted 
499 6 576 pumpe, e Green econ. Dennis stokers. Slack at 7s. 7d. рег ton. with top covers. Running powers over Wakefield Co. 


dteam jet draught. Graham Morton coal conveyors and elevators. 
60 1 20 Mirrlees Watson surf. con. (25,000lb. per hr.) Elec. Edwards pumps. 21 cars with canopy tops. Trigger life- guards. 
3 steam Hall feed pumps. 360-tube econ'r. Dennis stokers. Nat. draught. 
EE" Tudor 240-cell batcery, reversible booster, with Thury regulator. 
Musgrave surface condenser. АП auxiliaries electrically-driven. Green | 
economisers. Chain grate stokers, Natural draught. Remote motor statas by rotaries. Power hg d der солаш. Temp. 
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General system is 3-phase gen. at 6,6007, reduced to 550v. at sub- 
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will stay in step through many shorts. Under normal conditions 
there is no difficulty in cutting generators and synchronous motors 
in or out of service, or in synchronising power houses on lines at . 
any point in the system, but when everything is thrown out of step 
or stopped by a severe short-circuit, synchronising is altogether too 
slow. All synchronous motors should be self-starting from the 
alternate-current end, or at least should be designed so that the 
alternate current can be switched on after they have been given a 
preliminary spin. 200 н.р. synchronous motors have been regularly 
started without any compensators for a long time in Salt Lake City. | the line. | 

Power-house generators can be synchronised very rapidly, but time The disturbances due to short-circuits, switching and static 
can be often saved by running them to speed approximately and | charges are trifling compared with those that may be set up by 
switching on to the live circuit before closing the exciting circuit. lightning discharges. It must be confessed that no real progress 
In the Los Angeles system, it is a rule to open the exciting circuits | has been made in apparatus to protect against these disturbances, 
on all generators and synchronous motors, except at the largest ' and to-day the скокне effect of the transformers and the high 
station, whenever a short-circuit occurs. As soon as the trouble is insulation of the windings, both of the oil and air-blast type, is 


as far as possible be in separate fireproof rooms. High-tension 
wires should be covered with high-volt insulation and supported on 
insulators. | os 

Short-circuits on large systems operating in parallel are liable to 
be more severe than on single systems, due chiefly to the extra 
inertia. High-volt surges may be started simultaneously from two 
points and meet crest to crest, and if a short-circuit occurs between 
two power houses it may break when the two plants are out of step 
and then twice the normal voltage may be suddenly impressed on 
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Fic. 3.— General arrangement of High-Ten- 
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the Ring Main System. 


Fra. 3.—General arrangement of High-Ten- 
sion Lines and Switches for a number of Power 
Houses and Receiving Stations scattered over a 
large district. Laid opt on Duplicate Main 
System. | 


Fia. 4.—Genera! arrangement of High-Tension 
Lines and Switches for a namber of Power Planis 


and Receiving Stations. Laid out on the Ring 
System, with two rings passing through the Main 
Receiving Station. 


cleared, the main station generators bring up speed and volts, the 
other generators and motors are pulled into step and the station 
operators close the exciting circuits. This is a very good method of 
starting, but is not applicable to every condition. 

It is in clearing short-circuits on transmission lines that the ring 
system as illustrated in Figs. 1, 8,4 and 5 is so superior to the 
duplicate ‘bus system shown in Fig..2. When a short-circuit 
occurs which does not clear itself at once, the ring 'bus switches can 
be opened up so as to resolve the system into two or more separate 
parts complete with their own power houses, lines and loads. This 
immediately locates the trouble, the short-circuited line can be 
quickly eut out, and the load on the short-circuited section trans- 
ferred to the adjacent portion of the ring without any delay for com- 
municating between stations. Automatic circuit breakers can be 
used for these ring 'bus switches with great advantage, but, except 
on unimportant branch circuits, they can be used nowhere else on a 
transmission system of this kind. Reverse-current circuit breakers 
for cutting out a short circuited line will not work, for under normal 
conditions on a parallel system power may be coming from either 
direction at any tine. 


their own best protection. This has been demonstrated over and 
over again by discharges from terminal wires of transformers to 
case, across sparking spaces many times greater than the total gaps 
on the lightning arresters, and in spite of the protection of choke 
coils of the most recent design. 

The sudden raising of the voltage of the line to the breakdown 
point, due to lightning, will send static waves along the line. The 
voltage of these waves and the distance at which they may be effec- 
tive depends chiefly upon the strength of line insulation. With 


So far as the operation of large parallel systems is concerned, it 
appears that the question of transformer windings, star or delta 
connections and grounded neutrals are likely to be settled by circum- 
stance rather than by design. A delta.connected system can 
operate without a grounded neutral, a star-connected system can- 
not. Large parallel systems are almost certain to have both star 
and delta-connected transformers working together; and questions 
of cutting out one transformer in a bank, or of abnormal voltage 
caused by breakdowns, become unimportant on account of the 
large number of banks in use. The fact that with a grounded 
neutral, the breakdown of а single insulator makes a short-circuit, 
is not important if the lines are properly laid out, and when break- 
downs occur the quicker something burns off and the line is cut out 
the better. Lightning arresters, transformers and switches should 


LT. Fezdcr or Generator 
Creep Switches 


Fic. 5.—General arrangements of High-Tension and Low-Tension Bus 
Bars and Switches for Generating and Receiving Stations. Laid out on 
the Ring System. 


wooden pole lines the insulation to ground may be very high in dry 

weather, and under these circumstances the static wave may be of 
very high voltage. Some waves have passed from line to ground 
across a 12in. dry air-gap on a 40,000-volt line. This has occurred 

on several occasions without damage to transformers. : 

A lightning discharge which occurs near a line without striking 

it may set up, by electromagnetic induction, a high-frequency high- 

voltage current between line and ground, the circuit being com- 
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pleted by the breaking-down of spark-gaps or insulation in two or 
more places. Under these conditions a very great amount of energy 
may be passed over the line in an extremely short space of time. A 
case, apparently of this kind, recently occurred in a small sub- 
station near Salt Lake City, where the station was completely 
destroyed by the action of the lightning and not by any current 
following from the power houses. It follows, from what has been 
written above, that the extending of a system to cover a very large 
area, while exposing it to the action of more storms, and con- 
sequently increasing the number of the disturbances, does not by 
any means increase the severity of the secondary disturbances 
which are limited by the insulation cf the line. Transformers 
should Бе insulated between layers of high-voltage windings to 
withstand shocks that will break down the line insulation. Money 
spent on extra insulation inside the transformers will probably 
bring better returns than the same expenditure on outside protective 
devices. It seems probable that steel towers will be ideal for pro- 
tecting stations and apparatus from the more severe effects of 
lightning disturbances. 


DEVELOPMENT OF THE POLLAK-VIRAG WRITING 
TELEGRAPH. 


The Post Office authorities have been carrying out trials with the 
Pollak-Virag system of rapid telegraphy with a view to investigating 
the suitability of this system for use on some of their routes. Full 
information regarding the history and the development of this very 
ingenious system, up to the summer of 1903, will be found in The 
Electrician, Vol. XLIII., p. 835, Vol. XLV., p. 958 and Vol. LI., 
p.451. The arrangement of the apparatus, the apparatus itself and 
the method of connecting up the various instruments have under- 
gone no change since our last description, but a number of improve- 
ments in detail have been made. 

It will be remembered that the transmitting and receiving 
stations are connected by two line wires. Two circuits are made 
use of. The first is made up of the loop formed by the two line 
wires while the second circuit is formed by the two line wires in 
parallel and the earth as return path. 

The lines are connected together at the transmitting end through 
an impedance coil, the centre point of which is connected to the appa- 
ratus, this arrangement being similar to that frequently employed 
for the signalling currents in telephone working. Current qn m 
of various duration and at three different voltages (the voltages being 
both negative and positive in sense) are sent in rapid succession 
through these two circuits. The two series of current waves arc 
superposed on one another where the two circuits have conductors 
in common, but as the return paths are distinct the two groups of 
impulses do not influence each other. At the receiving end is ап 
apparatus consisting of two pairs of coils and diaphragms as are 
used for a telephone receiver. Each series of current impulses acts 
on one of these two devices, which are fixed side by side. The 
diaphragms are thus set in vibration, the character of which 
evidently changes with the nature, frequency, &c., of the current 
waves in the corresponding circuit. A small vertical mirror, rest- 
ing on three points, is provided in front of the two telephone 
diaphragms. One point is fixed, but each of the other two points 
of support is made to follow the movements of one of the telephone 
diaphragms. A beam of light is thrown, in a manner presently to 
be described, on to this mirror, from whence it is reflected on to 
sensitive photographic paper. A current impulse through circuit 1 
(assuming no current to flow through circuit 2) will cause the spot 
of light to describe à vertical line on the sensitised paper, while a 
current impulse through circuit 2 (assuming no current to flow 
through circuit 1) will cause the bright spot to move horizontally. 
It is clear that the spot of hght may be made to describe 
any kind of curve (any figure or letter, for instance) by sending 
current impulses of certain intensities and direction through 
both circuits simultaneously. In addition to these motions the 
spot of light is made to move at uniform speed from the 
left to the right of the sensitive strip of paper; the spot is pro- 
duced by an incandescent lamp surrounded by a cylindrical screen 

-which revolves about a horizontal axis, and in which a helical slit 
is cut. The sensitised paper is wound off its bobbin at a uniform 
speed. Since the slit is merely one turn of a helix, the spot travels 
across the paper from left to right, and when it gets to the right 
hand end, it starts again on the left hand side. By the travel 
of the paper, the line of the writing is made slanting, the beginning 
of each new line being in a horizontal line with the end of the pre- 
ceding line. It often happens that words are cut up, one part being 
at the right-hand side, the remainder being at the left of the next 
line. In order to avoid errors from this source, the helical slot of 
the cylinder is a little longer than one complete turn, so that just 
near the end of the travel of the spot of light two spots appear at 
the suine time, one at the extreme left, the other at the extreme 


right. Thus the last part of the writing on any line is repeated on 
the left of the new line. The sensitised paper is inserted into the 
apparatus in the form of rolls, which contain lengths of paper up 
to 82ft., the width being about 24 in. It is stated that from about 
10,000 to 12,000 words may be written on this size of paper. After 
being written upon by the spot of light, the paper is drawn through 
& developing bath and then through a fixing bath, from which it 
emerges nearly dry, some seven to ten seconds after being written 
upon. When the attendant, who may watch the process of writing 
through a yellow glass window, observes that the message is finished, 
he pulls a trigger which cuts off the photographic paper written 
upon, and stops at the same time the remainder from being 
wound off. This action of the attendant also cuts out one of 
the writing telephones, substituting in its place a relay which 
re-inserts the telephone and sets the photographic paper 
moving as soon as & starting current is received by means of an 
alternating current sent through the transmission line from the 
other end. "This alternating current is produced at the sending 
station by a small alternator which is given a few turns by the 
operator previously to sending the message. It is thus seen that 
the receiving apparatus is started from the sending station. At the 
latter place there is also a small switch, by means of which the 
telegraphic apparatus is disconnected from the lines, ordinary 
telephones being substituted. 

At the sending station the messages have to be punched on a 
paper tape, as is the case with the Wheatstone automatic. This is 
done by & perforator, which has a keyboard similar to that of 
an ordinary typewriter. A distinction is, however, this, that 
the actual punching is done by a powerful electromagnet, the 
depression of any key serving merely to ostablish the proper combi- 
nation of punches corresponding to this particular key. There are 
altogether 34 punches of various diameters grouped in a close bunch, 
and the selection amongst these for any key is done by a number of 
metal combs which are provided with an unevenly distributed set 
of irregular-shaped teeth. Dy depressing & key, some of these 
combs shift to the right, some to the left and some remain stationary. 
These manifold movements—the number of combinations of which 
is very large—cause certain of the punches to drop, while the other 
punches are prevented from doing so. By fully depressing the key, 
the paper is drawn down upon the protuding punches and the 
requisite holes are thus punched. The paper tape is now drawn for- 
ward by a suitable gripping arrangement, and everything is in readi- 
ness for the next letter. The holes in the paper tape are arranged 
in six rows. 

In the transmitting apparatus, the strip of perforated tape passes 
over a drum with six slip rings, and six corresponding brushes press 
on the tape and make contacts with the slip rings wherever there 
is a hole in the tape, and a succession of current impulses corres- 
ponding to the desired letters are sent to line. Three rows of holes 
correspond to the one circuit mentioned, while the three others 
correspond to the other circuit. The three different voltages which 
are employed for producing the current impulses are chosen accord- 
ing to the line resistance. We are informed by Mr. Pollak that for 
a line resistance of 1,000 ohms, for instance, the three voltages for 
the circuit producing the vertical movements of the bright spot are 
+30, —35 and — 50 respectively, while the voltages between the 
three brushes and slip rings of circuit 2 аге +10, —7 and -17 
respectively. These figures also vary to a certain extent with the 
capacity of the line. 

We have had an opportunity of inspecting the apparatus at the 
General Post Office in London, where transmitting and receiving 
apparatus was installed for a short time for experimental purposes. 
The legibility of the telegranis transmitted across the room left little 
to bedesired. Successful tests have been carried out on loops radiating 
from London, the distance covered being gradually extended. Fin 
trials have been made between London and Glasgow. 


FUEL ECONOMY IN STEAM POWER PLANTS.* 


RY WILLIAM Н. BOOTH AND JOHN B. €. KERSHAW, Е.С, 
(Continued from page 586), 


AIR SUPPLY. 

The advantages to be gained by a pre-heated air supply are very 
great, and it is surprising that hitherto so little attention has been 
given to this subject. It 1881 Hoadley, in the United States, pub- 
lished details of some unfavourable experimental trials relating to 
the use of preheated air, and possibly these unsuccessful results 
may have deterred others from experimenting along similar lines. 
But the gain in economy and efficiency by raising the combustion 
temperature inside the furnaces by the use of heated air 18 great, 
especially if heat otherwise wasted is applied to heat the incoming alf. 

The ideal system would be to reduce the exit flue gases to atmos: 
pheric temperature by means of economisers, air heaters, and pre- 
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liminary feed-water heaters—chimney-draught being dispensed with 
and the draught produced by fans. The preliminary feed-water 
heaters would be placed last in such a system, and the whole of the 
remaining heat would be removed from the exit gases by spraying 
the water through them, or by use of a tower filled with tiles or flints. 

Little or no unconsumed carbon would be produced under the 
conditions obtaining with a very high temperature in the combus- 
tion chamber of the furnaces, and the sulphur dioxide and CO, 
absorbed by the feed water would be neutralised in the water- 
softening operation. It must be remembered here that the sulphur 
would finally appear in the boiler as sodium sulphate, but the authors 
suggest that it (the sulphur) might be recovered in some way, and 
made a source of revenue to the feed-water purification plant. The 
air heater would be of the type used in the regenerative gas furnace— 
lengthened contact with a considerable surface of heated brickwork 

being necessary to heat air, which is a poor conductor of heat and 
demands time for its temperature to be raised. 

As regards the thermal advantages of heating the air used in the 
combustion process it may be pointed out that from 20lb. to 25lb. 
of air are usually required per pound of fuel burned, and if this air 
could be raised to 300 F. before entering the furnace the final tem- 
perature after combustion would be increased practically by & like 
amount. A gain of 8007F. in the furnace temperature is not to be 
despised. 

According to Stromeyer's experiments * the usually accepted 
formula for the relation between the rate of heat transmission (a) 
and temperature (¢) is incorrect, and in place of the former varying 
as the square of the temperature difference, or a ~ (t,— ¢,)*, the ratio 
is expressed by the formula, a ^. (t- ti). Even though the ratio be 
not as the square of the temperature difference the formula shows 
that & much greater efficiency will be obtained from a high than 
from a low initial furnace temperature. 

The most important causes of low initial fnrnace temperature are 
excessive air supply to the furnaces and too sudden contact of the 
half-burnt gases with the water-cooled tubes or plates. Larger 
combustion chambers and refractory furnace linings are the proper 
remedy for the latter evil, and gas-testing is the check and remedy 
for the former. 

Furnace temperatures might, in many plants, be raised 500°Е. or 
1,000°Е. by attention to these two points alone, but even then the 
limit of what is attainable in this direction would not be reached. 
By the use of & heated air supply in conjunction with closed-in ash- 
p and induced or forced draught, much higher temperatures can 

e attained in the boiler furnace; and should Rowan's suggestion ў 
for working such furnaces under two or three atmospheres’ pressure 
be adopted, further increases of 715^F. and 498 F. could be attained. 
'The possibility of obtaining far higher evaporative efficiencies from 
boiler plants than any yet attained, by intensifying the combustion 
along these lines, is therefore strikingly manifest, and it is sur- 
prising that hitherto so few attempts have yet been made to put 
these suggestions to a practical trial in new plants or extensions. 

The authors have, however, recently inspected one plant where 
mechanical draught, closed ash-pits and a heated air supply have 
been installed. This station has recently been designed and erected 
under the charge of Mr. S. E. Fedden, for the Sheffield (England) 
Corporation at Neepsend, and is at present equipped with 2 х 1,500kw. 
turbo-generators of the Parsons type. It has not yet commenced 
full work; but excellent results are said to have been obtained with 
the same system of induced draft and heated air supply at the older 
generating station of the Sheffield Corporation, and it is believed 
that these results will be surpassed in the new station. А full 
description of this plant has already been published.. 

The limit of рота efficiency possible in this direction is that 
imposed by the ability of the steel used for boiler construction to 
withstand very high temperatures under steam pressures of 1501Ь. 
or 200lb.; but no doubt the resisting qualities of steel plates in this 
respect could be greatly improved, and the more general use of refrac- 
tory linings to the boiler furnaces would also assist in meeting this 
difliculty. 

BolLERS AND FURNACES. 

The choice of a boiler will depend on the circumstances of each 
particular case. 

There are three general types of boilers :—(«) The large shel 
type such as the Lancashire and Marine. (b) The large water-tube.] 
(c) The small water-tube. 

For long-continued steady work such as electric tramway work 
the type (a) is good. For lighting work and large installations type 
(b) is good. Type (c) is suitable for the peaks of loads of short 
duration, and can be heavily forced without danger. 

In every case there are certain stand-by losses to be reduced by 
attention to airtight brickwork and heat insulation. The rate of 
loss can be found by closing the dampers and observing the rate of 
pressure or temperature reduction of a standing boiler. ‘The losses 
thus observed may be greater than those from a boiler at work, for 
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they include air-leakage loss, which may be less with a working 
boiler than with one at rest. That а boiler contains much heat in 
a large mass of water is no reason why its stand-by loss should be 
great. Small stand-by loss is rather a question of external heat 
radiation and of convection by air currents. Hence the importance 
of tight dampers. The type of boiler to be employed is less a 
matter of heat storage than of rapidity of steaming from colder 
conditions. Once the temperature of full pressure has been attained, 
the boiler containing much water will answer as rapidly as the flash 
boiler to an increased urgency of fire. The conditions of an electric 
light station may be held to point to the use of light water-tube 
boilers of the express type fired by liquid fuel. This policy will be 
the more suitable as the load peak becomes of greater height and 
shorter duration. The expense of fuel will be counterbalanced by 
the staff reduction which a purely mechanical plant renders possible. 

The economy to be secured by employing cheap and uneconomical 
engines for getting over brief peaks of the order of those in a lighting 
station must not be allowed too great weight in view of the fact that 
a wasteful engine makes a greater demand on the boilers and too 
big a saving in engine cost will demand too great an expense in 
extra boiler power or too large an increase of fuel combustion if the 
boilers are unduly forced to supply the extra steam. But it may 
well form a point to be considered whether a boiler that can be 
heavily forced for short periods is not most suitable for high peak 
loads. On this point engineers should distinguish between an 
installation for home and for abroad. Abroad, in many places, one 
need often only count upon forcing boilers for the few minutes either 
side of the maximum peak. The same forcing cannot be done for 
hours at a time, as might be required any winter in a big English 
city during & fog which may last a week. It behoves the designer, 
therefore, to proportion boiler plant cautiously for lighting work, 
and somewhat more boldly for mere power work. But he should 
certainly consider the possibilities of superior fuel used for short 
periods only. 

Where coal is the fuel the provision of a second supply will 
present difficulties that may be more serious than the provision of 
more boilers; but with a system of liquid fuel, the conveyance of 
the fuel to the furnaces is a simple matter, and it may well pay to 
employ expensive liquid fuel during heavy loads of short duration, 
if capital outlay is thereby reduced together with rent and attendance. 

This seems for Greaty Britain at least the proper use of liquid 
fuel, and this view is forced on us by & consideration of the rela- 
tively small output of liquid as compared with solid fuel. Any more 
general employment of liquid fuels would deplete the market aud 
raise prices. 

The Lancashire Boiler.—This type of boiler has the advantage 
of larger water contents, and will respond to & sudden demand for 
more steam with less loss of pressure than is possible with boilers 
containing less water. In every tvpe of boiler the water is at the 
temperature of the steam, and only awaits the addition of its latent 
heat to become steam. Obviously, therefore, the urging of the fire 
to greater activity will promote an increased production of steam 
proportionate to the increase of heat units generated by the fire, no 
matter what the weight of water iu the boilers. 

The Laneashire or shell type of boiler has the advantage of small 
heat-radiating surfaces, especially where several boilers are set in a 
battery. With most water-tube boilers there are at least two side 
walls to every two boilers. There are only two side walls to any 
number of Lancashire boilers, and heat radiation is confined to the 
front end and top. The chief disadvantage of the Lancashire type 
of boiler is the furnace. It is narrow in width, has a low crown of 
water-cooled plate inimical to good combustion, and it cannot be 
lined with firebrick without considerably reducing its dimensions, 
nor so far do we know of any very successful lining having been 
done in this country except in dust firing. 

The shell boiler has a large water surface, and gives off steam 
quietly and fairly dry. It costs very little to maintain, and, being 
certain and reliable, can be employed with a less proportion of 
spares than other boilers. In large installations the advantage of a 
larger water contents is reduced because the steam output of 
dozen or 20 water-tube boilers may average out to a steady curve. 
But for small stations the shell boiler offer better prospects of steady 
pressure. 


The Water-Tube Boiler.— Though this boiler does not possess 
the steady steaming qualities of the larger shell boiler, this fault 
decreases as the number of boilers increases. It is more apt to 
prime, and it has greater liability of stand-by losses and larger 
radiation losses and maintenance. Being externally fired, it pos- 
sesses great furnace potentialities, which are easily secured. The 
water-tube boiler can take full advantage of the external furnace 
provided that the process of combustion is allowed to be carried out 
in conformity with the known facts of physics and chemistry. 

The Small-T ube Doiler.—This boiler is merely another step for- 
ward in the process of splitting up the heating surface and reducing 
water contents. Carried to still greater lengths, it produces the 
flash boiler. 

- As the water contents are small steam can be got up quickly from 
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eold water, but even here, as shown in Fig. 1, considerable heat is 
absorbed by the brick lining of the casing, so that the full output of 
steam does not begin until the boiler has been some time steaming. 
Hence the bend at the beginning and end of the coal and water 
lines in the diagram, showing heat absorbed and given off by the 
brickwork. These small boilers appear to offer themselves for sup- 

lying emergency steam. Fired by liquid fuel, some of these 


ilers, such as the Solignac, could instantly be put in full work if 
filled up with fully heated feed-water from а thermal store tank. 
The full fire might be started almost as soon as the water had been 
turned into the empty boiler. 
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Fic, 1,—Boiler test. Curves showing heat storage in Lrick casing of 
Solignac Boiler. 
FURNACES. 


The economy possible from many appliances lies entirely in the 
possibilty of using & cheaper fuel. Unscientifically designed furnaces 
are unfortunately of lowest first cost. There are certain essentials 
to the perfect combustion of bituminous coal which, if wanting, 
render necessary more expensive Welsh coal. The three essentials 
for the proper use of bituminous coal are a furnace so arranged 
that the gases given off the green fuel and air to burn those gases 
shall travel over the length of the fire together, under a draught 
velocity of not less than 80ft. per second. The mixed gases must 
have a free unencumbered space beyond the furnace in which to 
complete combustion, and this combustion will be complete 1f the 
third essential of temperature be present. 

In shell boilers of the Lancashire type without cross tubes, with 
roomy brick flues and a 200ft. chimney, a careful hand stoker will 
burn bituminious fuel without smoke. But this boiler has a water- 
cooled furnace, and is at just about the critical point as regards 
smoke production. With а less skilled man or a less active draught 
smoke will be produced. The presence of water cross-pipes beyond 
the bridge will render smoke still more easy to produce. Observa- 
tions of some thousands of boilers, with and without cross-pipes, have 
demonstrated to the authors the great influence of this detail on 
smoke production. | - 

The ordinary furnace of the usual types of water-tube boiler is 
hopeless. No perfect combustion can possibly take place where the 
gases rise vertically from the grate and pass directly between the 
cold tubes above. The essential sweeping effect is absent ; there is 
no air mixture, and there is no sufficient temperature. Yet almost 
invariably this common and inefficient setting is accepted for the 
few pounds of saving effected in first cost, with the result that the 
whole cost of the boiler in a year or two is paid away in the shape 
of more costly coal. 

The water-tube boiler, in common with most or all externally-fired 
boilers, can be supplied with a furnace of perfect form, of refractory 
material, and with suitable air admission. Such a furnace will be 
smokeless and economical. The water-tube boiler has thus undoubted 
potential advantages over the shell boiler which has a furnace, perfect 
it may be in form, but covered with a water-cooled arch difficult to 
line with refractory temperature-conserving material (Figs. 2 and 3). 
That air mixture and time are recognised to be factors may be 
judged from the fact that, in the Belleville boiler, jets of compressed 
air have been blown into the furnace to produce rapid horizontal 
movement and mixture of the gases, and to compel combustion by 
lengthening the path of the gases between the fire surface and the 
water tubes. The effect of the air jets 18 to diminish smoke, but 
they are a poor and uncertain substitute for proper form of furnace. 
The familiar class-rooni experiment of extinguishing a candle by 
cooling the flame by means of the heat-radiating power of а cone of 


wire helps one to realise the conditions under which bituminous coal 
is ordinarily burned. | 
As between Welsh coal and bituminous, the thermal units of the 
latter per unit of cost are usually superior to those of the former, 
and it is easy to understand why large power-stations prefer to pay 
an occasional £100 in smoke fines rather than to abandon one coal 
for another of twice the cost, though it is less easy to understand 
why correctly formed furnaces are not employed. In existing 
stations, with floor lines fixed, basements occupied, and pipes 
difficult to alter, the change to good furnace conditions may involve 
considerable difficulty, but, in laying out new plant, it should be 
possible to afford the necessary head-room to give good furnace 
arrangements. The appearance of 99 out of any 100 boiler-houses 
tends to the impression that the designer has acted on laissez-faire 
rinciples, or has been denied the small additional cost that would 
added to the lowest tender which, irrespective of future trouble 
and expense, rules his employers’ judgment. 
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Fic, 2,—Refractory Furnace of Babcock Boiler (Kensington and Notting 
Hill), Form Correct. Environment - Good. 


In running a station, coal is one of the principal items of cost, and 
the ability to employ cheap coal justifies a reasonable expenditure 
on furnaces to enable such cheap coal to be used. Only, however, 
by suitable furnaces can the minimum of cost be secured, and the 
great economy usual as between Welsh and bituminous coal, is only 
to be had where furnace forms, draught, and lining are correct. 
Possible only with care in internally fired boilers, this correctness 
is easy to obtain with externally fired boilers, but is rarely attempted. 
Smoke is looked upon as inevitable, and the engineer may make all 
the smoke he wants if he can show that he has used ordinary plant. 


Fio. 3.—Ordinary Furnace of Lancashire Boiler. Form —Correot. 
Environment—Bad. 


Heating Surface Efficiency.—Particularly in water - tube boilers, 
provision must be made to ensure that all heating surface is effective. 
Gases from the furnace will flow by the path of least resistance to 
the chimney, and while this path must not be unduly baflled, the 
area of the path must be sufficiently small to compel the travelling 
gas to search out every part of the heating surface. 

It is perhaps easier to apply suitable tile baffles where the path of 
the gases is parallel with the tubes than when it is across them. 
Since the gases shrink in volume as they traverse the heating sur- 
face, the cross-sectional area of this space should be progressively 
reduced if necessary, to prevent short-circuiting. Where final 
temperature is high after passing a reasonable area of heating surface, 
the explanation may be sought partially in this direction. 


(To be continued.) 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FoOURNIER D’ALBE. | 

Electrode Potentials—In view of the fact that the investiga- 
tion of the dependence of electrode potentials on current 
density is one of the most important problems of contemporary 
electro-chemical research, it is very desirable to have inde- 
pendent methods for the determination of the rate at which 
changes of concentration occur in the layer of electrolyte 
adjoining the electrode. When the diffusion coefficients 
required for calculating these changes of concentration are not 
known, the most reliable method for arriving at an estimation 
of their rapidity is afforded by the investigation of the 
behaviour of stationary liquids free from convection currents. 
This method has been adopted by Н. J. S. Sand for the ex- 
‘amination of copper solutions. To avoid convection currents 
he placed the cathode horizontally at the top of the apparatus 
and connected it with the anode through a combination of 
narrow and wide tubes. He measured the potential of the 
liquid by tapping off a portion near the electrode and leading 
it up to a standard non-polarisable electrode. When the salt 
has been removed from the electrode by the current, a sudden 
drop of the potential of the electrode takes place. The dif- 
fusion coefficients of the salts experimented on may be caleu- 
lated when the time is known which elapses until the concen- 
tration of the salt in the layer of liquid at the electrode 
becomes zero, and this time may be taken as that at which the 
break in the curve takes place, For the diffusion coefficient 
of copper at 18deg. the author found values varying between 
445 x10-5 and 4:86 x107*. The author applied his results to 
find out whether concentration changes are aufficient to account 
for results obtained in various electro-chemical investigations. 
He finds that if the concentration of a liquid is maintained 
continually at its original value by stirring at O'1mm. distance 
-from the cathode, it cannot be lowered more than 5:3 per cent. 
Thus in Haber's experiments changes of concentration amount- 
ing to 86 per cent. cannot havo taken place, and the variations 
of electrode potential with current density observed by him 
can therefore not bo explained as the result of concentration 


changes at the cathode. 
[H. J. S. Sann, Philosophical Magazine, January, 1905.) 


Measurement of Small Alternating Currents.— W. Duddell 
describes two new instruments for measuring small alternat- 
ing currents of high frequency, such as telephone currents 
and some currents used in wireless telegraphy. The first is 
based upon Ayrton and Perry's twisted ribbon instrument, 
but it is compensated for errors due to change of temperature 
and its zero is constant. It indicates currents of less than 
1 milliampere and is very portable. In tho second instru- 
ment, à resistance traversed by the current to be measured 
heats by radiation one of the junctions of a Boys’ radia- 
micrometcr, and so produces a deflection. The resistance, 
which may be of platinum or kruppin, is 3mm. or 4mm. long, 
and has a resistance of about 10,000 ohms. This instrument 
is much more delicate than the first, and responds to noises in 
a telephone or to the small currents produced by whistling 
into it. 
IW. DuppzLL, Journal de Physique, January, 1904.] 


Ponderable Emanation.—-G. W. A. Kahlbaum and M. Steffens 
describe some experiments which tend to confirm Blondlot’s 
discovery of a ponderablo emission by solid bodies which is 
capable of producing a photographic effect. The method used 
consisted in placing a sensitive plate in a horizontal position, 
and over it a piece of paraffined paper, a number of strips of 
-various metals, another piece of paraffined paper, and another 
photographic plate with the sensitive side downwards instead 
of upwards. On developing after an exposure of five days, 


the lower plate showed more or less blackened images of all: 


‚ the strips, and the upper plate none. The metals employed 
were aluminium, ziuc, iron and lead. Zinc produced an impres- 
sion on the upper plate when the latter was not protected with 
paraffined paper, and aluminium a feeble impression, but the 


other metals produced no impression at all on the upper plate, 


though they produced a strong impression on the lower plate. 
The upward action of zinc and aluminium may be stopped by 
exposing the strips for 15 minutes to X-rays or radium rays, 


THE ELECTRICIAN, FEBRUARY 3, 1905. 


called the “‘sensitiveness” of the galvanometer 


be in future called the “scale value” or “ constant of the 
instrument. 
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The images are produced equally well when the sensitive plates 
are freely suspended, instead of being enclosed in a box. The 
authors even succeeded in obtaining two successive impres- 
sions, by placing two plates below. The second plate showed 


а distinct impression through the glass and the emulsion of 


the first plate. If the impressions are due to a ponderable 
emission, that emission must be in a much more finely divided 
state than any state hitherto known. If the emission is pro- 
jected, it must, as Blondlot pointed out, be projected with a 
certain velocity, and if the particles are projected horizontally 
under the influence of gravity, they must describe parabolic 
paths. The authors endeavoured to determine these paths by 
placing two sensitive plates vertically and pretty close together, 
and mounting between them a piece of lead foil, touching the 
one at one vertical edge and the other at the opposite vertical 
odge, so as to make equal angles with both. The images then 
obtained showed a variation of width amounting to. several 
millimetres. The authors also endeavoured to increase the 


action of the gravitational force by adding to it a centrifugal 


force. For this purpose they swung the box containing the 
two plates and the metal in a vertical circle of 70cm. radius 
with 120 revs. per min., and found a distinctly increased effect. 
This would go to show that the ponderable emission also pos- 
sesses ordinary inertia, but the anthors warn against hasty con- 
clusions on account, of the extreme ditliculty and delicacy of 


the experimental work. 
[Kanrnavx and STEFFENS, Physikalische Zeitschrift, January 15, 1905.) 


Law of Brightness. —R. Lucas harmonises Rasch’s empirical 
formula of brightness with the Wien-Planck law of the distri- 
bution of energy. In Rasch's formula 

Log ¢=c - (К/Т), 
* is the total brightness, T the absolute temperature, and c and 
K are constants. Rasch calls this the fundamental psycho- 
physical law. Now, Wien’s law for monochromatic light may 
be put into the form 

Log Ј=с- (К Т), | 
and then c- log (c. A-) and K=c,/A. Wien's constant c, has 
a value of about 14,500. For visible light, extending from 
384pyp to 768%, K lies between the limits 37,730 and 18,870. 
From Lummer an Pringsheim’s data, Rasch calculates a value 
intermediate between these—viz., 26,750. Оп calculating the 
“mean " wavelength from the equation 

26,750 = 14,500/A, | 
we obtain А =542up, a value which is remarkably close to tho 


point of maximum sensitiveness of the retina (A = 535p). 
R. Lucas, Physikalische Zeitschrift, January 1, 1905. 


Sensiliveness of a Galvanometer.—It is usual to express the 
sensitiveness of a galvanometer in such terms that with a 
certain resistance and distance of the scale it is stated what 
fraction of an ampere or coulomb corresponds to a deflection 
of Imm. This has the disadvantage that the greater sensitivo- 
ness is expressed by the smaller number and vice versa. The 
sensitiveness of a balance, on the other hand, is expressed by 
the deflection, in scale divisions, produced by 1 milligramme at 
a certain charge. This gives the greater number for the greater 
sensitiveness. Some years ago Du Bois and Rubens, in con- 
junction with A yrton, Mather and Sumpner, proposed a method 
of indicating the sensitiveness of galvanometers which is free 
from this objection. This method has not been adopted since, 
probably because it was not advanced as an independent pro- 
posal but formed part of a larger work. Max Iklé now urges 
its acceptance, and formulates it as follows :—The sensitiveness 
for current is the permanent deflection in scale divisions per 
microampere when the distance of the scale is 1,000 scale 
divisions and the complete period is 10 seconds; the ballistic 
sensitiveness is the deflection in scale divisions per micro- 
coulomb when the distance of the scale is 1,000 scale divisions 
and the period is 10 seconds. The resistance of the coils is 
eliminated by introducing thé normal sensitiveness of a galvano- 
meter of 1 ohm resistance. The quantity at present usually 

(8 х 10-*) might 


(M. Ixr£, Physikalische Zeitschrift, January 15, 1905.) 
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ELECTRIC TRACTION IN LONDON. 


One of the most striking peculiarities of London considered 
as an entity, is its remarkable freedom from self-consciousness. 
The average Londoner knows less of the daily incidents of any 
part of the City, other than his business or residential quarters, 
than he learns of those of second and third-rate provincial 
towns if his morning train journey is long enough to exhaust 
his particular halfpenny sheet. And not only daily incidents, 
but slow movements that eventually change the face of the 
town and alter the conditions of life, of business and of 
pleasure, work themselves out almost unperceived by the great 
mass of the people. The reasons for this state of things are 
not all on the surface ; mere size does not seem a sufficient 
explanation, for the other great cities of the world seem to 
have a stronger sense and more vivid feeling of their life progress. 

We are thinking of one change which is being wrought 
almost silently and in darkness, the results of which will soon 
begin to be felt results which should go some way to make 
London less a province of houses and more of a human 
society than it has been for the last 60 years at least. Specu- 
lation on the social changes and alteration of habits that may 
be brought about is a tempting theme, but we must look at 
more material results. Within a few months there is every 
reason to believe that underground electric railways will encircle 
Central London and also cross it on lines cutting some of the 
most densely populated districts and busiest resorts of men, 
linking up suburbs that have been hours apart. The dweller 
at Clapham who has had to catch an early morning train at 
Paddington or Euston—or, worse still, to get to his home late 
at night from those remote termini—will not feel so unhappy 
at the prospect of these crossings when the tubes offer him à 
dry, speedy run at less than ’bus fare rates. Other changes 
will readily suggest themselves to the imaginative Londoner 
when he realises the number and lay-out of the tubes now m 
course of construction, and the difference in comfort and time 
between a steam and an “ electrified” Inner Circle. 

A lecture delivered by the Hon. R. P. PORTER at the Society 
of Arts last week was apparently designed to arouse the interest 
of the average man, and to create some anticipations of a good 
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time coming as the result of the burrowings in progress. It 
was popular and not technical, but the popular aspect of such 
works must be considered by the thoughtful engineer, who 
realises that the application of the forces of Nature to the 
service of his fellows is his chief end. The congestion of 
London trattic and the best methods for its relief have been the 
study of a strongly-constituted Royal Commission for the last 
year and a-half. Merely to look through the great pile of 
evidence offered to that body gives one the feeling that it might 
fairly take as long again to consider its report, or even fail to 
come to any coherent conclusion at all. But the earnest appli- 
cation of capable minds even to such a complex problem must 
result in some straightening out, and some clearer statement 
of the problem itself, -the first step either to its solution or 
the demonstration of its insolubility. We may even hope for 
some definite proposals so convincingly right that the obstruc- 
tions of prejudice, vested interests and sectional feeling will 
have no chance against them. That the Royal Commission 


will find a panacea for all the troubles of London traffic in any 


one device is not to be expected ; we may, perhaps, anticipate, 
however, that a new Board will be created as a result of the 
Commission's labours, whose one business will be to meet the 
needs of London traffic. 

In the meantime, while the Royal Commission has heard 
much evidence, and even long before it was appoiuted, work 
has been steadily progressing, which will have a marked effect 
upon our traffic, and will have to be reckoned with in any 
future general arrangemeut. We will confine ourselves to 
electrical schemes. First comes the existing deep tubes. 
The City and South London was the pioneer, not only in 
London, but in the world. We have before now pointed 
out the excellent technical results attained in the face of 
much discouragement. The story is one of which the English 
engineer may be proud. The usefulness of this railway to the 
population served is well shown by the growth in passengers, 
the annual number carried having risen from 5,000,000 to 
21,000,000, the latter figure including the traffic on the 
extended line to Islington. The further extension to Euston 
and King’s Cross will doubtless bring about a more than pro- 
portional increase in traffic, for Euston will then have for the first 
time a speedy direct railway connection across the City and the 
Thames. The Central London Railway has touched a larger mass, 
and has sprung into a position of greater importance, paralleling, 
as it does, the most important line of street communication 
from the western suburbs to the centre. Its traffic in 1904 
was well over 50 million passengers. The Great Northern and 
City Railway has hardly had time to develop its full capacity. 
The suburbs it serves having already two steam railways 
to City stations, its growth may be less rapid than that 
of its east and west forerunners. But already the traffic is at 
the rate of 14,000,000 annually, and the 20 millions originally 
estimated for will doubtless be reached soon enough. Of the 
work in hand, and near completion, the clectrification of the 
Metropolitan and Metropolitan District lines stands first in 
magnitude and importance. The present travellers on the 
underground lengths of these railways use it only because 
they have no practicable alternative as to time and 
cost. Electrification will make a great difference in that 
respect,—dirt, darkness and Stygean smells will give way 
to pleasanter surroundings, Higher speeds, better service, 
and lower fares will add to comfort, convenience and 
economy. We shall not be surprised if complaints of over- 
. crowding arise before the regenerated lines have been in 
operation many months. Of the new tubes the Baker Street 
& Waterloo line is rapidly approaching completion, and 
the Great Northern & Brompton and the Charing Cross & 


Hampstead railways are making good progress. 
18 mouths hence all will be open for traffic. 

The facilities which these tubular railways will afford can- 
not be properly appreciated by considering only their indi- 
vidual positions on the map. Communicating stations will 
admit of easy change from one line to another, and, if common 
sense rules the managements, through booking will encourage 
the fullest use of these facilities. Already at the Bank station, 
the City & South London, Waterloo & City, and Central 
London are thus connected. At Moorgate Street the Creat 
Northern & City and the City & South London have not only 
subway connection, but through booking. A ticket may be 
bought at Clapham Common for Finsbury Park, and there is 
no need to look up “ Bradshaw ” for connecting trains. 

In the future, the Baker Street & Waterloo will connect 
with the City & South London at the Elephant & Castle, 
with the Waterloo & City and the South-Western at Waterloo, 
with the District at Charing Cross, with the Brompton & Great 
Northern at Piccadilly Circus, the Metropolitan at Baker Street, 
and the Great Western at Paddington. This is a sample, and a 
study of the tube map opens up possibilities of ease and rapidity 
of getting across London that quite excite the imagination. 
No longer will old friends parted by the seven miles between 
Hampstead and Clapham manage, at the cost of a Sabbath 
day's journey, to see cach other two or three times a year— or 
meet for an evening hour with as long again to spend in the 
rattling bus or the costly cab. Friendship, affection and public 
spirit will all gain. A few figures as to the time which such 
cross journeys are expected to take will bring home to anyone 
who travels between the points named some of the possibilities 
and the changes which they will entail. The figures were givén 
by Mr. PonTER, who speaks with some authority : 

Hammersmith to Piccadilly 20 minutes, Hammersmith to 
King's Cross 30 minutes, Charing Cross to Euston 10 minutes, 
or to Hampstead 19 minutes, Elephant and Castle to Padding- 
ton 25 minutes. “It is beyond question that this network will 
prove an enormous boon to long-distance London travellers, 
but how will it affect tho congestion in the central areas where 
the evil is most serious? Clearly the tube passengers will all 
come to the surface somewhere, and most of them to the streets 
already crowded. It may be granted that there will be some 
relief to the streets in respect of the passengers crossing the 
centre of London by the tube lines, but these do not to-day 
form a very large proportion of the whole. By an analogy the 
traffic facilities to be afforded will be rapidly taken up by the 
natural increase of population and the new traffic will create 
added facilities. Тһе Central London is а сазе in point. The 
omnibuses on the parallel streets were nearly as many in 1903, 
three years after its opening, as they were in 1895, five years 
before. According to the evidence of the present Lord Mayor, 
the omnibus traffic in passengers very rapidly recovered the 
temporary effect of the tube competition. Probably no one 
will say that the streets from Oxford Circus to the Bank are 
less congested to-day than they were in 1899. Yet 337 trains, 
equal to 4,381 omnibuses, run to the Bank every day. There 
appears to be little reason to suppose that the additional tubes 
will relieve the streets much more than those now in operation 
have done. 

There seems to bo no really practicable way of diminishing 
the number of people using the streets in the central congested 
area during business hours, and when the facts are carefully 
considered we think it will be recognised that no such effect can 
be expected from anything short of an extensive decay of the 
commerce and population of the great city. To get from 
suburban residences to central shops and offices, to get from 
suburb to suburb, or from one railway terminus to another across 
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the centre, the tube lines and electrified Undergrounds will fill a 
most useful place, but to improve the surface conditions some 
thing else will be needed. How far tramways may be practicable 
within the central area is a controversial question on which 
we «lo not give a dogmatic opinion, but on which we hope the 
Royal Commission report will afford clear and well-seasoned 
guidance. It is quite certain that such an incomplete tram- 
way system as now exists in London could be made vastly 
more effective by some moderate oxtensions and linking up. A 
single authority having the powers of one of thegreat pro- 
vincial Town Councils would have made much greater progress 
than has been possible to the London County Council, hampered 
as it is by the veto of the 29 road authorities and by a certain 
amount of political feeling which should have been kept out 
of the consideration of London traffic facilities. 

If the Royal Commission's report does no more tlian lead 
to a reasonable and practicable solution of this tramway question 
it will have justified its existence. If beyond this it results in 
some central control, unifying and co-ordinating all the avail- 
able powers and methods, it will indeed have deserved well of 
the country and be worthy of monumental celebration. 
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— 
Modern Electric Practice. Edited by Magnus Macl.xAx, M. A., D. Sc. 
Vols. IV. and V. (London: The Gresham Publishing Co.) 98. each. 

In Vol. IV. of this series the applications of electricity in 
the propulsion of vehicles are dealt with by five different 
writers. Mr. J. Everson Winslow is responsible for the 
articles on overhead construction, tramway feeders and 
surface-contact systems; Mr. A. G. Seaman for that on 
‘conduit systems; Mr. H. C. Buckmaster, rolling stock and 
equipments; Mr. W. W. Beaumont, electric boats and motor 
cars; and Mr. Philip Dawson, electric traction on railways. 
In the pages devoted to overhead construction there is a large 
amount of valuable information, and the auther is to be con- 
gratulated on the practical manner in which he has dealt with 
his subject. Guard wires receive rather sharp criticism, it 
being maintained that the actual amount of protection 
afforded by thom is in most instances very slight. Co opera- 
tion between owners of tramways and owners of telegraph 
wires is urged, and Mr. Winslow argues, not unjustly, that 
tramway authorities should not be compelled to bear the 
entire burden of protecting other people's property. Safety 
devices for earthing broken trolley wires receive scant atten- 
tion, and are condemned as being littlo better than useless. 
The chapter on tramway feeders is also excellent in many 
respects, but might well have included more detailed inform- 
ation regarding the application of boosters. All the prin- 
cipal surface-contact systems are described and copiously 
, illustrated by diagrams. An exceedingly sensible view of 
them all is taken by the author, who concludes by saying that 
none ше to be entirely satisfactory for application to an 
extended and complicated system of tramways. In his 
descriptions of conduit systems, Mr. Seaman has dealt 
impartially with a subject which caused no little contro- 
versy among tramway engineers and otners a few years 
ago; in comparing the cost with that of an overhead system 
he does not fall into the common error of basing his calcula- 
tions upon the capital expenditure per mile of single track. 
That portion of the book by Mr. H. C. Buckmaster dealing 
with rolling stock and equipments can hardly be considered 
up to the standard attained by the previous chapters. 
Admittedly, the subject is one which it is not easy 
to cover adequately in a few pages, but even so, there are 
several important points which have either been omitted alto- 
gether or alluded to in only a cursory fashion. Mr. W. W. 
Beaumont disposes of electrie boats and motor-cars in 24 pages, 
and in view of the limited application of electricity to these 
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vehicles this share cannot be said to he disproportionately small.' 
Some interesting details of the Immisch electric launches are 
given, these little craft heing provided with accumulators and 
motors which permit of a speed of about 8 miles per hour. 
The average draught is not more than ft. 6in., and they are 
arranged to run for 30 miles on one charge. Mr. Beaumont 
has written his contribution to Modern Electric Practice” in 
a semi-popular style, and this is to be regretted since the work 
is intended solely for engineers. For instance, he informs his 
readers that when the batteries of electric launches are charged 
in series with a resistance “there is a great waste of energy 
entailed”! However, he may be forgiven this defect of 
scarcity of technical details, owing to the fact that there are 
so few to give. In his article on electric traction on railways, 
Mr. Philip Dawson touches upon the question of boosters, but 
does not give the technical information concerning them which 
is lacking in Mr. Winslow's article. It must be confessed that 
Vol. IV.is disappointing from a technical point of view, as the 
majority of writers have adopted a semi popular style, and have 
refrained from entering into details to any great extent. 

As a frontispiece to Vol. V. the photographs of the various 
contributors are reproduced on two pages of art paper, and the 
chapters and their authors are as follows: ‘ Steam Boilers,” 
by J. K. Stothert; Steam Engines and other Prime 
Movers," by Н. О. Beckh, M.A. ; “ Condensing and Auxiliary 
Plant," by W. H. Booth; and “ Electro-chemistry and Electro- 
metallurgy,” by John Shields, D. Sc., Ph.D., F. I. C. Just 70 
pages are devoted to steam boilers, and there is a great deal of 
useful information given therein. Various types of shell and 
water-tube boilers are described and illustrated (one notable 
omission, however, being the Climax ” boiler), and there is a 
chapter on tho care of boilers. Mr. Н. O. Beckh gives excel- 
lent descriptions of modern high-speed reciprocating engines, 
but there are less than three pages on steam turbines, and the 
details are very meagre. Nothing whatever is said of the 
"urtis turbine, and the author has certainly not done justice 
to a subject of such great importance. The chapter on con- 
densing and auxiliary plant deals with this subject in as much 
detail us can be expected in this class of book. Various kinds 
of condensers, air-pumps, economisera, feed-heaters, feed- 
pumps, &c., are described and illustrated. The last section 
of the volume, electro-chemistry and electro-metallurgy, is 
covered in 54 pages, and consists of brief outlines of the various 
processes which have been suggested and used since water was 
first electrolysed by Carlisle and Nicholson in 1800. 


Maxwell's Theory and Wireless Telegr phy. Part I. Maxwell's 
Theory and Hertzion Oscillations, by oINCAnÉ, translated by 
F. К. Vreevanp. Part II. The Principles of Wireless Telegraphy, 
by F. K. VREELAND. (London: Archibald Constable.) 10s. 6d. 


Telegraphie und Telephonie ohne Draht. By Озто Jrxr«cu. 
(Berlin: Julius Springer.) 5 marks. ; 
These two works are in some degree supplementary —quite 
accidentally—to one another. The volume of Messrs. Poincare 
and Vreeland has as its aim the elucidation, so far as elemen- 
tary methods allow, of electromagnetic theory and the rationale 
of Hertzian telegraphy, technical detail being avoided; while 
that of Ober-Postinspektor Jentsch is mainly a description of 
the apparatus used in all sorts of telegraphy and telephony 
without wires. | 
That portion of the former book which deals with Maxwell s 
theory is a translation by Mr. Vreeland of M. Poincaré s 
contribution to the French “Scientia” series of manuals. 
The translator has carried over very happily a great deal of 
the charm and sparkle and all the lucidity of the French 
original; and he has considerably helped his readers by the 
generous provision of numerous new diagrams. Of M. Poincaré s 
treatment of Maxwell’s theory we may say at once It 1s 
intended for the electromagnetic infant in arms. M. Poincaré 
opens with a wail expressing the fruitlessness of attempting to 
find a complete dynamical explanation of electrical phenomena, 
and passes on to a gibe at the English taste for concreteness 
in attempts to illustrate electromagnetics. Forgetting the 
sneer, he then plunges into a series of analogies involving pails 
of water, pipes, taps and pendulums, which are used so ably as 
completely to justify the soundness of that English taste before 
alluded to. And having thus carried the beginner into the 
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mechanics of electrical oscillations, the author sketches with 
very light touch the history of the experimental physics of 
electromagnetic radiation, and tells rapidly the tale of its 
identification with light. 

To the narrower issue of the story of wireless telegraphy 
Mr. Vreeland applies himself with more satisfying thorough- 
ness. He brings to his task much of the lucid spirit which 
animates tho preceding half of the book. Unencumbered by 
needless detail and aided by excellent analogies the reader sees 
the inner working of modern wireless telegraph systems 
unfolded before his eyes with a clearness, and, withal, an 
accuracy, not hitherto, we think, vouchsafed to the beginner. 
Indeed, many wireless experts might here find assistance in 
the crystallising of their ideas. The scope of the work is 
shown in the fact that one-third of the space available is 
devoted to selective methods. In the discussion of these 
especially the writer shows his grasp of his subject and his 
working knowledge of the peculiarities of oscillations on wires. 

Mr. Otto Jentsch in his “ Telegraphie und Telephonie ohne 
Draht” seems to have set himself the task of describing all the 
varieties of wirelesstelegraph machinery that have existed in fact 
or on paper. He has acquitted himself with German thorough- 
ness. The book is a compilation from patent schedules and cur- 
rent periodicals of details of all kinds of big systems and little 
systems, and sometimes unimportant information crowds out 
more valuable matter. In every respect, throughout the whole 
work, umple justice is dealt to German workers in this field. 
To the different modes of electrical signalling treated, separate 
sections are devoted, each with its theoretical introduction. 
But the theoretical parts are not the strong parts of the book. 

While we think of it we take this opportunity of expressing 
the wish that writers on electrical oscillations when speaking 
of nodes and loops would say clearly whether current or poten- 
tial is meant. They rarely do. The matter is of some impor- 
tance, since, often, a node of current is a loop of potential 
and vice versa. 


Petrol Motors and Motor Cars. By T. Hyver Waitt. (London: 
Longmans, Green & Co.) 4s. 6d. 


This excellent little book, intended mainly for designers of 

trol motor cars, fits naturally into a vacant space amongst 

nglish books on motors, and we hope that it will meet with 
such success as will encourage the author to produce a more 
extensive; volume on the same lines. It abounds in formulw, 
which, however, have been found reliable in the practice and 
experienee of the author; and, further, the mathematics are 
of the simplest description. 

The articles on cylinder and valve design are very complete 
without introducing complications. The space given to the 
various parts of the motor seems unevenly distributed ; more 
information on bearings, gearing, &c., might havebeen expected, 
and there are no remarks on such things as steering gear or 
frame design. Electric ignition is clearly described, but 
magnetos are merely mentioned. 

Under the head of carburettors a simple and ingenious form 
is proposed by the author which should maintain a constant 
mixture at all speeds of the engine. Inthis book, as elsewhere, 
the fact that the suction on the jet varies as the square of the 
velocity of the ingoing gases and so of the engine speed is not 
pointed out, and yet this is the prime factor in the production 
of variable mixturesand never appears to be properly appre- 
ciated by the many inventors of “automatic” carburettors. 

There is a generous supply of tables in the appendix ; but 
with the exception of a few tables, such as fractional roots, 
metric threads, &c., the appendix is similar to the tables in, for 
instance, the Practical Engineer" pocket-book; the object 
is no doubt to save reference to several books, but the space 
might have been more profitably employed by a more extended 
discussion of several parts of the motor and its accessories that 
appear to have been too lightly passed over. The illustrations 
are exceedingly clear, and the book generally well got up and 
notably free from misprints. 

A Handy Book of Logarithms with Practical Geometrical 
Appendix. (London: Blackie & Son.) | 

There аге a large number of logarithm and mathematical 
tables published, and we hardly think that there is a necessity 
for a scheme combining these tables with elementary geometry. 


The tables are plainly printed, and can be read to give six 
figures by interpolation ; the first two figures of the logarithms 
are given only at the beginning of each line of logarithms, the 
remaining four decimals being given for each logarithm. These 
tables occupy about 20 pages. About 60 more pages com- 
rise tables of hyperbolic logarithms, trigonometrical and 
ogarithmic trigonometrical functions, &c., whilst the last 30 
pages explain how to bisect a straight line; how to inscribe a 
circle within a polygon, and about 50 problems of a similar 
nature. 
Bow to Bead о COD IA OD Drawing. By W.Lowerawp. (London: 

Beginners in the workshop and drawing office will find in 
this clearly-written little booklet many hints and rules which 
they otherwise might have to learn by degrees, and possibly at 
some cost. 

Electrical neering for Students. By S. R. Borrowz. (London 
Guilbert Pitman.) 2s. net. 

The author has filled some 144 pages with matter that is 
adequately dealt with by other elementary books, equally good 
or better. 

The Science Year Book. Edited by Major B. F. B. BapkN-PowkELr. 
(London: King, Sell and Olding.) 6s. net. 

Among the contents of this book are a list of scientific and 
technical institutions with their chief officials and the amount 
of the annual subscriptions for membership, a biographical 
directory, a large diary, a glossary of scientific and 8 5 
terms erroneously called new, and articles on various branches 
of science. A brief article on electrical engineering has been 
contributed by Dr. J. A. Fleming, and consists principally of 
a résumé of progress during the past year. There are, how- 
ever, two or three points in which Dr. Fleming has been mis- 
informed; he announces, for instance, that a large station has 
been established in Cornwall for sending out electric current 
at high voltage to be employed for power purposes. On 
another page he says, “. . . it is now a usual practice to 
instal in municipal stations double-current generators, that is, 
dynamos giving out both continuous current for electric tram- 
ways and alternating current for lighting.” 

For reference purposes the book is not without value, and 
no notice of it would be complete without mention of the 
excellent portrait of Lord Kelvin, which is inserted as a 
frontispiece. | 
The Fan; including the Theor 

and Axial Fans. By CHARLES 
Technical Publishing Co.) 

The author of this book is obviously master of his subject, 
and those who desire to gain any information regarding tho 
theory or practice of fans may safely refer to it. There is a 
commendable absence of trade matter, and the entire volume 
gives abundant evidence of careful thought and research. 
Annuaire pour l'an 1905. Compiled by Le Bureau des Longitudes 

Paris: Gauthier-Villars). Ifr. 50c. 

The chief features of this annual are—as in former years— 
the extensive astronomical tables, which cover nearly 350 pages. 
The other contents do not include anything electrical, as in 
earlier editions, but are devoted to geographical, statistical, 
commercial and other general subjects. 


and Practice of Oentrifusal 
. Innes, M.A. (Manchester: The 


TRAMWAY OVERHEAD EQUIPMENT MATERIALS. 


The following is an abstract of the discussion which took place 
after the reading of Mr. H. M. Sayers' Paper at the Society of 
Arts on January 13th. The Paper itself was published in The 
Electrician for January 20th, p. 553, and January 27th, p. 593. 

Mr. W. M. MORDEY, referring to Mr. Sayers’ dislike to an insulator 
made of materials that contain carbon and his preference for porcelain, 
stated that in America the most largely used insulator was made of glass 
and fixed on wooden pins. He had often wondered why these insulators 
were not more commonly used here. Was it because our climate was too 
moist, and the effect of the condensation of water on the glass told 
against their use. He should have thought that the difference between 
8 glazed insulator and a glass insulator would have been very small indeed 
in this respect. He thought the glass insulator, for mechanical reasons, 
would be better without the wooden pins. With regard to vulcanite, he 
had been surprised to find in one of our largest elcctrical factories, that 
with oil switch work there had been a return to vulcanite for the insu- 
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lators supporting the metal parts in the oil. He was informed that, under 
those conditions, the vulcanite did not deteriorate on the surface and did 
not crack. In fact, it was more durable than porcelain, marble or any 
Similar materials pieviously used. The paragraphs in the Paper on light- 
ning were interesting. He had seen lightning on the South African 
veldt which continued for minutes at a time, the flashes sometimes aver- 
aging 23 to the minute. For tramway work, the ordinary diverging type 
of lightning arrester, referred to by Mr. Sayers, in which the arc, being 
started at the bottom, was carried up by magnetic repulsion as well as by 
the current of air, had been found to be very effective in South Africa. 

Mr. A. J. LAWSON considered that all the three poles recommended 
by the Engineering Standards Committee were too light. The diameters 
were too small and a very slight increase of weight, by increasing the 
diameter, would have givena much stronger pole. The weakest section of all 
was the bottom section, which was subjected to the greatest stresses and the 
greatest corrosion; yet the factor of safety in some cases was only about 
24 with ordinary strains. Within the last few years he had put up a 
great many poles even heavier than the standard, which had not been 
satisfactory. Some had bent and others had given way at the top joint 
and even the second joint. He would suggest that the medium pole, 
agreed upon by the Engineering Standards Committee should be No. 1 
pole, the present heaviest pole should be the medium pole and that a 
pole weighing something like 1,270lb. or more should be the heaviest 
pole, the diameters being 8in., 9in. and 10in., respectively. The 
standard fittings of the British Electric Traction Co. could be made to 
fit these sizes with but very slight alterations. The section insula- 
tor which Mr. Sayers showed had been designed by Mr. Hewer. 
He had used it for the last three years almost exclusively, on some 
50 miles of line at least. He had one objection to the insulating material 
used in the insulator, however ; it decomposed and cracked. With regard 
to porcelain insulators, the ordinary stock insulator of this type was no 
good, and toughened glass, as suggested by Mr. Mordey, would be better. 
Mr. Mordey had said these insulators would be better without wooden 
pins. He had had experience with the latter and had never had any 
difficulty provided he had good oak pins. Centre poles were much more 
rigid than span-wire construction, but he thought the best construc- 
tion was the span wire, which was the most flexible and gave the easiest 
running with the least hammering. In Birmingham, where he had been 
compelled to put up some miles of double-bracket-arm construction, this 
had been ostensibly put upon the company so that fire escapes could pass 
through, and the cost had been increased &bout £100 per mile. Now, 
however, the manager of the Birmingham tramways insisted that all new 
work should be on the span-wire principle. His own idea of proper over- 
head construction was a nicely-designed pole with a nice final and no 
scroll work at all. In such places as Peterborough, where there were 
trees on both sides of the roads, a construction of this character was hardly 
noticeable. He took exception to the estimates in the Paper of cost of 
construction. From his experience he did not think there would be a 
fair profit to the contractor in the figures mentioned in the Paper, and to 
the figures of £1,000 and £1,200 respectively he would add £100 in 
each case. He was speaking of the total cost, including the raising of 
telegraph and telephone wires. If the latter were excluded there might 
be a fair profit in Mr. Sayers’ estimates. 

Mr. W. H. BOOTH said he would like to hear something about gal- 
vanising the span wires and the proper preparation for doing this, With 
some very hard wire which he had had to deal with some years ago, the 
galvanising chipped off when the wire was bent, and underneath the wire 
was quite polished. With the soft wire used nowadays this did not happen, 
and the wire underneath, when examined, was found to be considerably 
rougher. Something softer than zinc was required. He would also like to 
know whether there was any very real objection to allowing the trolley 
wire to dip a lot more than at present, except so far as the appearance 
was concerned. Had Mr. Sayers ever found the poles to become water- 
logged in the bases?. With regard to the strength of poles it always 
seemed to him that poles were too strong, but that the weakest part was 
at the junction of the pole itself with the surface of the ground ; and the 
addition of a small thickness at this point, whilst only adding a few 
pounds to the weight, would add a considerable number of years to its life. 

Mr. W. H. TURNER, referring to the question of waterlogged poles 
raised by Mr. Booth, said that this had been experienced at Sheffield, 
where in drilling the bottom of the poles for some specia! purpose it was 
found that the poles were filled with water almost to the ground level; 
but how it had got there he had never been able to find out. He had 
thought that possibly the finial at the top had been left off during con- 
etruetion and that the water had got in that way. It had always been 
his opinion that trolley-wire breakages were mostly to be found at the 
ear-pieces, and from the breakages on the Leeds tramways system this 
had proved to be the case. 

Mr. E. W. DICKINSON said he had had a little experience with wooden 
poles. Some American engineers had specified wooden poles for a job in 
the tropics, and they sent down poles of American soft pine. In three 
years the bases of the poles were about as thick as pencils. They were 
replaced with a native wood, and they lasted many years. His opinion 
was that if the timber for wooden poles was carefully chosen it would be 
found to last 10 or 15 years. Mr. Sayers had spoken about ears, and 
remarked that soldered ears were the best form to use. The process of 
soldering tended rather to soften the trolley wire, for one thing, and the 
tendency at present was to go in for mechanical ears, using & grooved 
trolley wire. He exhibited a form of trolley ear which had given very 
satisfactory results. 

The CHAIRMAN (Mr. A. L. C. Fell), referring to the question of guard 
wires, remarked that he failed to see why the Post Office and the National 
Telephone Co. should be allowed to put up unsafe wires and then call on 
the tramway authorities to protect the general public. He had a case just 
before he left Sheffield in which the guard wires were new and perfectly put 


up, and the trolley wire was also new. Unhappily, the Post Office wires 

came down, They were covered with soot, and wrapped round the 
trolley wire and the guard wire, but instead of earthing properly as they 
should have done, the special appliances put in for this purpose by the 
Post Office failed, an arc was set up, and the instruments at Manchester 
were burned out. All this was brought about by defective overhead wires, 
which should really have been underground. With regard to the author’s 

point about the No. 0 S. W. G. trolley wire, although there might be no elec- 
trical necessity for a larger size, it appeared from the records of various 
cities in this country that the majority of accidents from trolley wire 

breakages occurred with this size. We had not had a very long experi- 

ence here, but in America and on the Continent a larger size was being 

adopted, and the accidents had decreased. He had had a great many 

tests made with ordinary trolley wire, and had discovered that by increas- 

ing the size somewhat, and giving it an extra draw through the vice, it 

was possible to increase the tensile strength very much, without decreasing 

the torsional strength. It was worth paying а little more to have this done 

than to put up an unsafe overhead wire. He had put up a good 

many miles of bronze and other special wires, but would only recom- 

mend them at important junctions. There was not the slightest 

difficulty in getting an ordinary trolley wire with a higher tensile 

strength than 20 tons; 25 tons could be obtained with 10 twists in 8in. 

Span-wire construction was the best system but it was very often difficult 

to adopt it because of the pipes, &c., buried under the pavements. In 

some cases it was necessary to put up along bracket arm, and really there 

was no danger in putting up a bracket arm with a length of 22ft. It was 

certainly unsightly and ugly and in some cases the trolley pole had to be 

lengthened in order to get the proper angle of stay rod. There had been 

а rather violent test of an 18ft. bracket arm in Sheffield. A man was 

painting the arm when a cart came along and knocked the ladder from 

under him. The painter was left hanging at the end of the arm but 

there was noaccident. The difficulty of anchoring trolley wires with span- 

wire construction was that it was necessary to form a very ugly fork, 

which might catch up the trolley head if the trolley left the wire. It 

might be better to effect the anchoring by means of an extra span wire, 

anchored down in a vertical plane so that if the trolley came off it simply 

went up in the air. The advantage of this was that if the wire broke 

at the section insulator, the ends of the wires were held up in position 

and did not drop down into the street and the cars could be kept 

running. Не was afraid that Mr. Sayers only looked at the ques. 

tion of centre poles from an outsider’s point of view. From a traffic 

point of view they were fatal. Taper poles for bracket-arm construction 

were not во satisfactory as the ordinary British section, because the cross- 

pieces could not be lowered to take up the variations in the roadway. 

Mr. Lawson raised the point of having larger poles, but the greatest 

difficulty in dealing with the municipal surveyors nowadays was that 

they all wanted to try and decrease the size of the poles. By the use of 

some of the latest patent steel, however, which had a tensile strength of 

80 tons to the square inch, it was possible to keep the size of the poles 

comparatively small. His opinion was that soldered ears were a mistake, 

because one could never be sure that the ordinary wireman would use the 

proper preparation. Another thing was that in putting the ears up the 

wiremen had a habit of marking off the wire where they had to go, and 

these marks developed into faults at which later on the wire broke. 

With a mechanical ear this was impossible. Fuses in the feeder pillars 

were а great mistake, for it was very inconvenient to have to run all 

over the line to put a fuse in. Everything as far as possible should be 

done from the generating station or the sub-station. 

Mr. H. M. SAYERS, in reply, said that the use of glass insulators 
in America and on the Continent, but not in England, was purely 
a question of climate. With a glass surface in a damp atmos- 
phere, the moisture accumulated in a continuous layer, and con- 
sequently there was considerable leakage. On а glazed surface, 
on the other hand, the moisture was condensed in isolated drops, 
and did not lead to nearly so much leakage. Glass had been exten- 
sively tried in telegraph work and had been dropped for that reason. 
The non-use of the horn type of lightning arrester was also due to 
climatic differences, Our periodical and moderate lightning potentials 
and discharges would very frequently pass without sparking across the 
wide gap of the horn pattern arrester. Mr. Lawson thought the standard 
poles were too light, but in the specification there was nothing to limit the 
thickness of the sections. It was also perfectly easy not to use the 
lightest section if it were not thought fit for the conditions. There was 
а practical difficulty in increasing the outside diameters of poles, in 
respect to which Mr. Fell had anticipated him—viz., the difliculty in 
finding sufficient room for them where they had to be planted. It was 
very often difficult to persuade surveyors, shopkeepers and others 
interested to agree to a larger diameter at the base than 15in. or 16in. 
In designing a pole to give a certain strength with the smallest amount 
of metal good results could be obtained, but there would be a smaller 
margin for corrosion, He had had sections cut out of poles which 
had been in use for 10 years, just about the ground line, but it did 
not appear that internal corrosion was very rapid. The pits in this 
case were about уіп. deep, but it did not follow that this slow 
rate would obtain in every case, and he was inclined to think 
that it might be desirable to adopt some measures to prevent internal 
corrosion. One of the possible means was to fill the whole of the pole up 
with a weak Portland cement concrete. This might also add a certain 
additional stiffness to the pole. His estimates for the cost of construction 
did not include any expense upon telephone and telegraph wires, &c. In 
reply to a question by Mr. Booth, he said that there were only two lines 
in this country that used bow trolleys and it might be that there was no 
particular advantage in their use. The wear on the trolley wire had to 
be taken into account. Attempts at lubricating for increasing the life 
both of the wire and the bow had been made but the compensation for 
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ilt bonnets and hats of the passengers had neutralised any benefits 
obtained. With regard to galvanising, the important part of the process 
was the pickling. There was a divergence of practice in this respect but 
the house that had the best reputation in this country always hydro- 
chlorie acid. The same firm also put a small quantity of tin with the 
zinc, which resulted in a more adhesive coating. The wire should go 
through the pot at a rate which allowed of a very slow amalgamation 
on the surface of the wire with the zirc, otherwise it was only a mere 
skin, which came off. There was an objection to slackening the tension 
of trolley wires and span wires, There had been a good deal of experi- 
ence about the desirability of tightly stretched wires for telegraph work, 
and it would be found that telegraph engineers always pulled their wires 
up as tight as it was safe to do aid regard to the range of temperature. 
Further, it was less liable to damage by wind, and, in his opinion, besides 
looking better, there was a greater co-operation of mutual support between 
the different parts of a tightly stretched structure. In countries where 
hard durable wood was abundant, and therefore cheap, he saw no reason 
why wooden poles should not come into useful application. In the south 
of Europe wood was very erede d used for telegraph work, amongst 
the varieties being eucalyptus, the ordinary blue gum. This was cheapest 
of all, but it was ugly because it twisted. It had a very good life, how- 
ever, and might be used for trolley work either by planing down very 
large poles to the required size or by picking out the heaviest 
scantlings. With regard to soldering, he had always found this 
paradox— viz., that the hotter the bit the less heated the wire 
became and the less soft it became, because with a very hot bit 
the solder melted more rapidly and the time the bit was in contact 
with the wire was very much reduced. It was news to him that there 
were more accidents with No. 0 trolley wire than with a thicker wire. 
1t did not ceem that this could be the case, because if the stresses were 
worked out for a trolley-wire structure it would be found that a No. 0 
wire had a bigger margin of safety than any other part of the structure as 
& rule. He did not quite understand from Mr. Fell how a stronger wire 
was obtainable by a different method of drawing. Perhaps it might be 
advisable to do it, however, if the price was not too high. He quite 
agreed with Mr. Fell that long bracket arms could be made safe, but there 
was & limit to the height of the standard as well as to the length of the 
arm. He had not advocated centre poles in the Paper ; in fact, he would 
much rather be without them if he could avoid them. 

A vote of thanks was then passed to Mr, Sayers. 


NEW GUARD BAR AND FOLDING STEP. 


The accompanying drawing shows a new combined guard bar and 
folding step made by the Brush Electrical Engineering Co. (Ltd.), 
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bar is hinged to the end of a second curved lever which pivots in a 
bracket supported on the corner standard of the dash. The two 
levers are connected together by an adjustable rod, and it will be 
readily understood by reference to the drawing that the step is 
lowered into its normal position when the guard bar is raised. 
When this guard bar is lowered, however, thus barring access to the 
platform, the step is folded up as indicated by the dotted lines. An 
automatic catch is fastened to the end of the car body to hold the 
end of the guard bar when lowered. | 

Cars are supplied with either one or two guard bars per car. If 
two are supplied, the bar at the conductor's end of the car is folded 
close in front of the controller when the step is lowered. When 
one bar only is supplied, it is, of courso, necessary for the driver to 
carry it with him just as he carries the controller handle from one 
platform to the other. The guard bar is collapsible, so that in the 
event of an accident the end panel of the car is not damaged, 


А NEW MULTIPLE-UNIT CONTROL SYSTEM.* 


A patent has recently been issued to the Cutler-Hammer Mfg. 
Co. covering a new system for controlling motor driven cars, 
operated on the multiple-unit plan. The chief feature of this inven- 
tion is the fact that both the direction and speed of the driving 
motors of the entire train are controlled by means of two wires 
running the entire length of the train, and by tke use of a controller 
of about the same size as a standard field regulator for a 3kw. 
generator. The two wires constituting the train line are attached 
at each end of the car to automatic couplings C!, С°, which enable 
the cars to be shifted either end to, thus requiring no attention in 
coupling up so far as the electrical equipment is concerned. The 
maximum current carried by the two-wire train line is the output 
of a 8kw. 110 volt generator when used in connection with six cars 
equipped with four motors on each car, capable of developing 
300 н.р. per car. 

The drawings in the patent show the two driving motors on each 
truck treated practically as one motor, but provided with an indepen- 
dent solenoid reversing switch F, B, and two solenoid accelerating 
switches A [for cutting out the starting resistance R. Two other 
solenoid switches, S, P, are also employed for connecting the motors 
on one truck, either in series with the motors on the other truck or 
in parallel therewith. Each solenoid used on the reversing switches 
F, B is provided with two windings. One of 
these windings is permanentlv connected be. 
tween the trolley T or third rail and the ground 
G. The other winding is permanently connected 
to the train line. The coil on the forward sole- 
noid reversing switch F is wound left-handed, 
and that on the back-up solenoid reversing 
switch B is wound right-handed. It is evident, 
therefore, that when the current is flowing in the 
train line in one direction, it will assist the wind- 
ing of one of the solenoid switchesland neutralise 
the action of the other solenoid winding, so that 
the desired solenoid switch will be energised in 
accordance with the direction of the current 
flowing in the two-wire train line. The windings 
of the accelerating solenoids and the series an 
d paralleling solenoids are wound to actuate 
their plungers at different voltages. The opera- 
tion of the system is briefly as follows :— 

Each car is equipped with & 8kw. motor- 
| generator, m, 9, and two field regulators, F, 
having & double set of resistance buttons and 
segments. An ordinary 3kw. 110-volt starting 
rheostat, b, is also provided. The operator first 
starts the 3kw. motor by means of this starting 
rheostat. He then moves the field regulator 
lever F! in the direction in which it 1s desired to 
move the train. When the lever of the field 
regulator makes contact with the first step of 
the resistance, current is admitted through this 
resistance to the shunt-field of the 38kw. genera- 
tor g, thereby causing same to impress a voltage 
on the two-wire train line of, say, 20 volts. This 
voltage is sufficient to supply enough current to 
energise tke forward reversing solenoids Fl, Ir’, 
ani cause same to lift their plungers, assisted 
by the current taken directly from the trolley or 
third rail. The same voltage also supplies 


sufficient current to energise the winding of the series solenoid 
switch S, which attracts its plunger and closes the circuit of the 
four driving motors Mi, M2, M3, M'in series relation. The operator 
then moves his 8kw. field-regulator lever to the second notch, 


* From the Street Railway Journal of New York, 


and fitted by them to the cars they have recently supplied to the 
Gloucester and the Chesterfield Corporation Tramways. | 

The step is secured to the platform arm by means of two hinged 
hangers which carry a rocking shaft having a curved lever attached 
to it at the dash-plate end. It will be seen that the platform guard 
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which increases the voltage on the two-wire train line to, say 
40 volts, which is sufficient to energise the first of the solenoid 
switches A!, A? for cutting out the first step of starting resis- 
tances Rl, К° The operator then continues to advance the 3kw. 
field-regulator lever, thus gradually increasing the voltage on the 
two-wire train line until finally the second step of resistances R!, К? 
is cut out. The paralleling switch P is then energised and the start- 
ing resistances RI, R? reinserted, which resistances are then again 


part of the motor should rise in temperature more than 60°C. after 
& 10 hours’ run at full load on the testing bed. | 

The locomotives were made by Messrs. Ganz & Co., of Budapest, 
and at the engine works of the Hungarian State Railways, the 
former being responsible for the electrical parts and the latter for the 
mechanical parts. 

As it was not thought advisable to mount the rotor directly on 
the locomotive axle because of the difficulty of removing the rotor 


for repairs, and as toothed gearing was also objected 
to, it was decided to drive the wheels by connecting rods 


TRAIN LINE. 2 


DIAGRAM OF CONNECTIONS, 


cut out until the driving motors are finally operating in parallel 
relation at full speed. The only wires which run the entire length of 
the car are the two-train wires capable of carrying about 30 amperes, 
and the four-wire cable connecting the two 3kw. field regulators, 
and capable of carrying a small fraction of an ampere in each wire. 
The solenoid switches controlling the driving motors are assembled 
in two sets near each truck, so that only four large wires are neces- 
sary for connecting the motors on the two trucks 1n series or parallel 
relation. 

A second method, not shown in this particular patent, has been 
made the subject of another patent, and provides for a $kw. motor 
generator on each car, the voltage of each generator being 
varied by the voltage of the train line. In this case the train line 
carries current sufficient only for energising the fields of six Км. 
generators at 500 volts, or about 6 to 10 amperes, 
the field windings being adapted for 500 volts 
and|the armature windings having a maximum 
of 110 volts for supplying the various solenoid 
windings on each car. It is stated to be practi- 
cally impossible for the operator to accelerate the 
train too rapidly, for the reason that the potential 
of the generators used will not respond instantly 
to changes in the energising current of their 
field magnets when designed with this feature 
jn view, | 

—————— ў 


THE NEW LOCOMOTIYES OF THE 
 YALTELLINA RAILWAY. 


Since our description of the Valtellina Rail- 
way in Vol. LI., pp. 19 and 68, the rolling stock 
of this electric railway system has been increased 
by some new locomotives which embody many 
novel features of design. 

According to Elehtrischie Bahnen «Ё Betriebe 
the locomotives, of which three were ordered, 
are specified to run at two speeds, the change 
from the higher to the lower speed being effected on the well. 
known cascade principle. "The high speed was specified to be 
somewhere between 60 and 70km. (37:2 and 43 5 miles) per hour, 
while the low speed was to equal half the high speed. These speeds 
refer to a frequency of 15 c- per second, the trolley voltage being 
3,000 volts. Three-phase motors were to be used, these motors being 
of such power as to maintain a constant draw-bar pull of 3:5 tons 
nt the higher speed and 6 tons at the lower speed, The locomotives 
were also required to accelerate a train weighing 400 tons on a 
grade of 1 in 1,000 from rest to a speed of 30km. (18:6 miles) per 
hour in 55 seconds, or a train weighing 250 tons on the same gradient 
from rest to a speed of 60km. (37:2 miles) per hour іп 110 seconds. 
It was further specified that these figures should be maintained even 
if the supply voltage fell to 2,700 volts. Furthermore, the loco- 
motive was to be capable of starting a 250-ton train on а gradient of 
2 per cent. As regards temperature rise, it was specified that no 


f C, азів done in ordinary steam locomotive practice. There 


are three pairs of driving wheelsand two pairs of pony 

wheels, one pair at either end of the locomotive. 
The motors, (see illustration), are two in number and are 
placed between the driving axles. А few of Ње chief data 
of the locomotive are: Total weight 62 tons, useful weight 
42 tons, length over all 11,540mm. (37ft. 10in.), wheel base of 
driving wheels 2,350mm. (Tft. 8gin.), wheel base between driving 
wheel and pony wheel 2,400nim. (7ft. 10gin), diameter of driving 
wheels 1,500mm. (4ft. llin.), diameter of pony wheels 850mm. 
(2ft. 9zin.) The cranks of the rotor shaft have a length of 320mm. 
(1ft. Olin.), and the crank at one end of this shaft is displaced 
90deg. from the crank at the other end. Each motor-unit, as will 
be seen from the figure, consists in reality of two motors—viz., a 
high-tension motor and a low-tension motor, the latter, however, 
only being used at the lower speed. Both the high-tension and low- 
tension motors have eight 0 ре so that the synchronous speed of 


the rotor—when the high-tension motor alone is working—comes to 
225 revs. per min. When, however, the two motors are connected 
in cascade, the synchronous speed is 1124 revs. per min. The 
normal speeds of the locomotive are 64km. (39:8 miles) and 32km. 
(19:9 miles) per hour respectively. Since the shaft of the rotor, 
having a crank at either end, is forged in one piece, it was neces- 
sarv to construct the rotor spider in two parts, which were sub. 


DETAILS or Mcrous ON VALTELLINA LOCOMOTIVES. 


sequently bolted together as shown in the accompanying drawing. 
The two rotor windings of each motor are directly connected. Each 
motor has four bearings ; the two inner bearings are clearly shown 
in the drawing, and serve for keeping the rotor in its proper position 
relatively to the stator; the two outer bearings, which adjoin the 
two inner ones, are fixed to the locomotive frame, and serve to 
support the motor as a whole in its proper position. The motor 1s 
also supported by four bolts, suitably sprung from the frame of the 
locomotive ; they chiefly serve the purpose of preventing the stator 
from turning. Attention must be drawn to the design of the slip 
rings, which are placed quite outside the motor proper and are 
readily accessible. Three slip rings only are required, as the two 
rotors are—as already mentioned - permanently connected to each 
other. A wrought-iron case, fixed to the locomotive frame, not only 
protects the slip ring gear, but also serves as support for the brushes, 
which are of carbon. 
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STAND-BY CHARGES AND MOTOR LOAD 
DEVELOPMENT. 


The following is an abstract of the discussion on Mr. A. M. 
Taylor’s Paper on stand-by charges and motor load develop- 
ment, which took place at the Birmingham Local Section of 
the Institution of Electrical Engineers on Dec. 14th. The 
Paper itself was publisbed in abstract in The Electrician for 
Jan 13th, p. 503, and Jan. 20th, p. 544.. 


Mr. TAYLOR, during the reading of his Paper, gave the following 
additional information :—He laid stress on the importance of the diversity 
factor, and said that he found it to be in the limit equivalent to the 
reciprocal of the load-factor for the individual motor under consideration; 
illustrating his meaning by diagrams. He said that the system of 
charging a low rate to consumers who agreed to take no current for 
motive power between certain fixed hoars during the winter months had 
proved a great success in Montreal. About 30 per cent. of the total н.р. 
connected is charged solely on this basis. The charge is roughly £9. 12s. 
per н.р. annum for а 5 н.р. motor. The system had been in operation 
four years, during which time it had not been found necessary to adopt 
precautions to ensure the switching off of the load at the stated times 
beyond those mentioned in the Paper. 

The CHAIRMAN (Dr. Sumpner), in opening the discussion, expressed 
the opinion that electric motor development was delayed, not so much by 
the competition of good rival systems, as by the reluctance of owners of 
old and bad plant to change to a more efficient system. The amount 
of coal wasted in such old plants, say in the Birmingham district, was 
enormous, the total waste of coal throughout the country from this cause, 
being probably greater than the amount exported. | 

Mr. VAUDREY said that it was not possible to conceive that the 
average works would be willing to shut down during peak time as had 
been proposed, especially as the amount of energy used formed only a 
small proportion of the total works cost. Even supposing the peak load 
to be cut off, he did not believe it possible to bring the charge below 1d. 
per unit. He regarded the шеп to instal accumulators on con- 
sumers’ premises, especially on the small scale proposed, as impracticable, 
Had it been feasible, it would have been done long ago. With reference 
to the figures quoted by Mr. Taylor in connection with the Montreal 
supply scheme, he did not consider £9. 12s. per н.р. annum, as at alla 
cheap rate in the circumstances. А 

Мг. JECKELL (Coventry) questioned Mr.Taylor’s assumption that 
1 n U. p. per hour required 1 unit of electrical energy. At Coventry where 
the average price obtained for motive power was 1:34., the revenue 
obtained was only 4d. per B. . . hour. Lubrication in the саве of а gad 
engine was а big item, frequently 10s. per в.н.р. per annum. In the case 
of electric motors it was small. As regards interest on capital, Mr. Taylor's 
figure of 0:31d. per в.н.р. annum, fora 17 н.р. motor working 2,500 hours 
gave £54. 178. 114. per year. He could buy such a motor for £57. He 
knew an instance in Coventry of a 15 нг. gas engine being replaced by a 
15 н.р. motor. In the former case allowing for interest and depreciation, 
and gas at 2s. 6d. per 1,000, the cost was 4d. per в.н.р. The motor was 
hired, and allowing for rent and energy at 11d. per unit, the actual cost 
per вн.р. was id. In Coventry the restricted-hours system would not 
answer as the chief trade was a season's trade. They never had the full 
motor load superimposed on the lighting load. Many motors were off 
at 5:30, and the top lighting load did not occur till 7:30. Wages and 
repairs should have been considered, as here the advantage lay with the 
electric motor. All things considered, the figures given by Mr. Taylor did 
not show electric driving in anything like so favourable & light as they 
should do. 
` Mr. CHATTOCK (Birmingham) asked for a fuller explanation as to 
what was meant by continuous and intermittent loads for motors. At 
Bradford they had had a scale of 1d. for continuous, and 2d. for inter- 
mittently-loaded motors. By continuous they meant that the motor must 
be running all day, whether actually loaded ог not. Не had known 
people to run all day on no load, in order to obtain the low rate. The 
average rate was 12d. Under these conditions they found that the motor 
load just paid for itself. He had suggested a sliding scale based on the 
amount of current consumed per н.р. per quarter. This system was tried 
for a short time, but consumers did not like it, and elected to go back to 
the old rate of charge. Не felt sure that a charge of Id. per unit, with- 
out restrictions, would not pay. It might at first, but after the load had 
developed, the average price received per unit would fall to too low a 
value. Switching off consumers at certain hours might do in trades where 
firms can pick their men. He ventured to think that the good results 
obtained in Montreal are traceable to the fact that they have no trades 
unions as we have. The trades unions insist on the men working certain 
hours, which hours overlap the peak of load curve. Another point not yet 
referred to, was that gas companies do not restrict the hours during which 
gas engines may be run. Mr. Taylor referred to traction load, in time of 
fog, saying that when the people are using the trams, they could not be in 
the workshop. He would also point out that during fogs less trams were 
run, во that this class of load was then reduced. Не did not agree with 
the scheme of putting in cells totide overthe peak load. He believed this 
had been tried by a London company, but had been discontinued, as after 
two years, it was found that most of the cells were ruined. 

Mr. R. P. WILSON said that a load that did not overlap lighting or 
necessitate capital expenditure was nothing more than & by-product. If 
gas companies’ by-products were saddled with the cost of production on the 
same lines there would be no market for them.. At Blackheath they were 
supplying electricity to several large firms at 2d. per unit, except between 
5 p.m. and 10 p. m., when the price was 6d. He thought these prices 
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financially disastrous as compared with 7d. or 8d. for two hours and 14d. 
for 22 hours. At Dudley 6d. and 14d. had been adopted. He found that 
manufacturers could almost always alter their hours to suit the price of 
power. If it was correct to say that the revenue from any class of con- 
sumer should be proportional to the plant they monopolise, then the 
time-switch produced the desired result, as was shown by the following 
figures relating to Dudley: Current consumed by shop, 25 per cent. of total ; 
plant monopolised, 43:5 per cent.; revenue provided, 42-7 per cent. 

Mr. SHAWFIELD (Wolverhampton) sould not agree with the pessi- 
mistic view that the author had taken as regards cost of electrical energy. 
He considered it commercially safe to offer a low price for motive power. 
At ee the cost of production was much less than that men- 
tioned. He did not agree with Mr. Vaudrey’s statement that a tramway 
load was more profitable than a motor load, as he found the load-factor 
was greater in the case of motors than for tramways. Не criticised Mr. 
Taylor's statement that the load-factor was the reciprocal of the diversity 
factor. At Wolverhamton the diversity factor was about 2, but the 
load-factor was certainly not 50 per cent. The author's stand-by loss 
diagram should appeal to station engineers on account of its simplicity. 

Mr. PRINGLE (Rurton-on-Trent), in a written communication, referred 
to the question of fuel costs, He thought that allowance should be made 
for the fact that the boilers were not forced during the day to the extent 
they were at times cf heavy load. They could therefore burn а cheaper- 
grade fuel during tbe day. The total charge to consumers of zd. per unit, 
estimated by Mr. Taylor, was, he thought, a very safe value, which 
he considered might well be reduced. Mr. Pringle also wrote to suggest 
that the £70 additional capital outlay at the generating station per = 
at motor was high. Many stations (six to 10 years.old) could to-day 
provide plant at the station, and allocate a fair proportion for mains at a 
much lower figure. 

Mr. MORCOM considered that there was a strong case against shutting 
down at certain fixed hours. He bad some figures relating to a factory 
in which the machinery was driven by electric motors. For every £1 of 
manufactured goods sold, they consumed about 1 unit of electrical energy. 
As one of the chief things that had to be looked to is to get stuff out of 
hand quickly, there would have to be a proportionally heavy drop in cost 
per unit in order to make it worth the while of a manufacturer to shut 
down his works. His experience was that the number of units used in 
machine shops was being continually pushed up on account of the higher 
speeds of working now adopted. 

Mr. GROVES asked Mr. Taylor to explain the diagrams which he had 
shown relating to load-factor and diversity factor. 

Mr. FENNELL (Wednesbury) said that ‘the proposal to supply elec- 
tricity to day users only at a low rate had been carried out for the past 
nine months (since commencement of supply) at Wednesbury, and that 
two-thirds of their motor load was already supplied on that system. To 
the long-hour user they offered, as an alternative, the maximum-demand 
system. They had no difficulty in connection with time of cutting off. 
The electrically-driven clock switch of the Reason Company was very 
satisfactory. It might also be made to act as a throw-over switch in con- 
nection with a two-rate meter, where the motor was required occasionally 
in the evening, a rate of 4d. or more being then charged. In Wednesbury 
there were а great many intermittent users, who may be reached by the 
special day-load terms, such as corn merzhants, pork butchers, breweries, 
laundries, &c. There was little doubt in his mind that the actual field 
of the electric motor would be restricted to the short-hour and small- 

ower consumer. In dealing with large manufacturers, he had found a 

ifficulty in honestly recommending them to take electricity at even 1d. 
per unit, where it was proposed to run a 50 н.р. motor, say 60 hours per 
week at an average load of, say, 30 н.р. A suction producer plant would, 
in such a case, run with practically no attention, and cost of fuel at 
Wednesbury would not exceed 3d. per unit. 

Mr. HOLDEN said that іп most works there was a certain proportion 
of motors that ran intermittently, and it was always possible to arrange 
to cut these off at certain fixed hours during the day. He thought that 
though few manufacturers would turn out existing engines to instal 
motors, yet many would put in a motor when extending, and in this way 
drive a number of intermittently-loaded machines. He could name a 
number of cases where he thought the proposed low rate with restrictions 
would be acceptable. In some wood.working factories, the machinery 
was only used three or four days per week, and in cases where power was 
required out of doors—hoisting, for instance—the machinery was only 
used during daylight hours. 

Mr. ARTHUR WRIGHT, in a written communication, referred to the 
success of the Reason Mfg. Co.’s time switch at Brighton and other 
towns, At Brighton there were now 225 of these instruments in actual 
use. He did not agree with the author in reference to the diversity 
factor, as he considered that it would vary from a figure over 10 in the 
case of lift motors down to 1 in the case of pump motors. This ques- 
tion of diversity factor could not be treated except by the method of 
probabilities. He considered 5 as a better average figure than 14. In 
reference to the author’s remarks respecting fog loads, it was an interest- 
ing fact that at Stepney, during the darkest fogs they had had this 
winter, the fog peak had never equalled the evening peak. 

Mr. CHRISTIE (Brighton), in a written communication, said the 
system they used was most successful in every way. They fortunately 
had a large and steady demand for lighting in the evening, and 
standing charges being met by the higher rate charged for this lighting 
they could, at a profit to themselves, supply as much current at Id. per 
unit as their day-load consumers liked to use, as they had simply to pay 
for coal, repairs and attendance, which was easily covered by the sum 
charged. He did not know exactly what proportion of ld. units were 
sold, but he estimated that it amounted to close upon three-quarters of a 
million units, which they would otherwise never have obtained, and which 
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had a material effect in reducing the running costs. 
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Mr. GEORGE WILKINSON, of Harrogate (communicated), did not 
agree with the figures regarding gas consumption upon which Mr. Taylor 
had based his comparisons. Was Mr. Taylor aware of the wonderful 
advances made in the economy of working gas engines? He referred to 
the suction gas plant, by means of which gas was produced in a very 
simple form of producer, by the suction of the engine piston itself. Only 
recently he paid a visit to works where one of these plants was in opera- 
tion. The engine was of 25 н.р., and the gas producer supplying its gas 
fuel was & very simple apparatus indeed, with no moving parts, the sell- 
ing price of which was £90. This producer and engine was giving 
I B. H. p. per hour, for fuel costing pod. when using anthracite coal in the 
producer, and the engine had been running three months without any 
attention whatever. In his opinion, the power companies have more to 
fear from competition introduced by the ordinary gas engine and suction 
producer plant than from any other competitor, and it was difficult to see 
how, in face of such practical results as he had quoted, the power com- 
panies were going to enter into successful and profitable competition. He 
had had considerable experience with the Diese] oil engine, baving had 
one under his supervision for nearly two years, but its economy was not 
better than the case he had cited, and the capital cost was much greater 
than for an ordinary Otto gas engine, plus the suction gas plant. 

The Reason Mfg. Со. (Ltd.) forwarded an illustration and short descrip. 
tion of their time switch, which could either be used to insert a demand 
indicator during peak hours, or to cut off consumers’ supply during the 
same period. This switch was at present used in about 20 towns in the 
country. 

Mr. TAYLOR, in his reply to the discussion, said that as regards the 
high prices charged at Montreal on the restricted-hours systems, he was 
informed that where this was not adopted the charge was no less than 
£17 per н.р. annum, the consumer being at liberty to use full power day 
and night. In reply to Mr. Jeckell he had assumed, for the purpose of 
comparison, that 1 в.н.р. required 1 unit. His figures were based upon 
the consideration of a 5 н.р. motor, whereas Mr. Jeckell had been talking 
about а 17 н.р. motor. The question of lubricant was such a small item 
that he had simply put in an amount amply sufficient for all purposes, 
and the same for eacb system. In reply to Mr. Shawfield, he might say 
that in calculating the charge to the consumer under case 1, he had 
considered a small lighting station of 2,000kw. capacity, with no traction 
load, and had taken 0:7d. as being an average figure for the works cost. 
In reply to a written communication from Mr. Pringle, Mr. Taylor said 
that the figure he had assumed of £70 per kilowatt (Fig. 8) was for cost of 
new station and mains, not for cost of extending, but probably the latter 
was the more correct way of looking at it. He wished he could endorse 
Mr. Wilson’s statements, but all he claimed in the Paper was that, for 
intermittent loads and for units not larger than 5 н.р., electricity made the 
best showing. Only in favourable cases would continuously-loaded motors 
show so well. He thought that it was a most unsafe proceeding to allow 
consumers to remain on the cheap rate till such a late hour as 5 p.m., as 
at Blackheath, and he understood that at Aston, at any rate, the motor 
and lighting loads had clashed to a very considerable extent. It was ve 
desirable to know the consumer’s diversity factor as well as his load. 
factor, not necessarily with a view to charging him at a different rate, but 
in order that the cost to the station of each consumer should at least be 
accurately known, so that if a flat rate be adopted the most favourable 
class of load may be diligently fostered. 


THE PRUSSIAN SYSTEM OF ELECTRIC TRAIN 
LIGHTING. 


In a Paper read before Section E of the International Electrical 
Congress of St. Louis, Herr C. Roderbourg describes an ingenious 
system of train lighting by electricity, as adopted on the Prussian 
State Railways. A constant E.M.F. at the lamps is attained by 
the insertion of very thin iron wire in the circuit of each incan- 
descent lamp. The wire is in small glass pear-shaped globes like 
incandescent lamps, containing hydrogen gas. By varying the 
pressure of these gases, as well as by the adoption of a special spiral 
form of wire, the temperature of the wire when current is passing 
is brought to the proper point. It is well known that if an iron 
wire is heated by electric current to a point at which it becomes 
barely visible in the dark, its electrical resistance increases with 
extraordinary rapidity with further increase of temperature. This 
phenomenon is illustrated by tests which showed that, in a par- 
ticular circuit, when the E.M.F. was 56 volts, the current flowing 
was 8 amperes, whereas when the E. M. F. was raised to 86 volts, 
the current rose by only 0:7 ampere. 

Two through trains connecting Berlin and Hamburg on the 
Prussian railway system, and subsequently two additional trains 
on the same line, and finally two trains between Berlin and Stettin, 
were similarly equipped. The trains are always operated as a 
unit, and each train is equipped with only one shunt dynamo, 
which is mounted on the boiler of the locomotive and driven 
through а 1:10 speed-reduction gear by a 20 н.р. De Laval steam 
turbine, running at 20,000 revs. per min. The storage batteries of 
the Accumulatoren Fabrik A.G., Berlin, are connected in parallel 
with this dynamo; a battery of 32 cells with a capacity of 76 ampere- 
hours at a three-hour discharge rate, is hung under each car. These 
storage batteries act mainly as a reserve, becoming operative only 


when the locomotive becomes separated from the train or if the 
dynamo should fail from any cause. 

Since the baggage waggon always accompanies the train on the 
whole run, it appeared desirable to instal the dynamo in the 
baggage car. To drive the dynamo by any form of engine power, 
& petrol engine, for instance, appeared too complicated. The most 
convenient form of drive is, no doubt, that from the car axle. All 
such systems hitherto used are equipped with & circuit-breaker 
which interrupts the current if the speed of the dynamo falls below 
а certain limit, in order that the storage battery, whose E.M.F. is 
greater than that of the dynamo at low speeds, may not discharge 
into the dynamo. This circuit-breaker is automatic and is liable to 
derangement on account of shock. Herr Dr. Büttner, therefore, 
substituted for it an ‘electrolytic rectifying cell, and succeeded, 
after experimenting with many different solutions, in finding a 
mixture which does not attack the aluminium plate nor diminish 
its efficiency even should the temperature to above 70°C. or 80°C. 
As а second electrode he uses iron plates in his cells and these 
aluminium cells, which act as a check valve in his train-lighting 
system, are inserted in place of the automatic circuit-breakers. 

An arrangement is also applied to the dynamo to provide for the 
case of a car going in the opposite direction, the commutator 
brushes being carried forward until a point is reached at which the 
dynamo generates current in the same direction as before. This 
arrangement can be avoided if, in accordance with the suggestion 
made to Herr Dr. Biittner by Herr Liebenow, four aluminium cells 
are used instead of one in the conversion of alternating into direct 
current. In this case, however, the drop may reach 6 volts. 
Another arrangement is in preparation by which this also is 
avoided. The dynamo, which in general is designed as a shunt 
machine, is supplied with an opposing series winding which lowers 
the E.M.F. if the current becomes excessive. In this way the 
excessive charging of the storage battery at very high speeds is 
prevented; otherwise the arrangement is as above described. At 
the present time two trains are being operated between Berlin and 
Cologne on which the dynamo is installed in the baggage waggon, 
driven from the car axles by belts. Several through cars are now 
in construction in which the armature of the dynamo is mounted 
directly on the car axle. 


NOTE ON THE ELECTROLYTIC RECOVERY OF TIN.* 


BY F. GELSTHARP. 


An experiment was made with an electrolyte of pure sodium 
hydrate in water, strength 10°Tw (вр. gr. 1:05), temperature about 
80°C., anode and cathode of tin plate, area 194 sq. cm. (3. sq. in.), 
placed about 4 cm. (14іп.) apart. After switching on the current 
a small quantity of hydrogen gas was liberated at the cathode, and 
a little oxygen at the anode, gradually diminishing. The volt- 
meter stood at 8% volts and the ammeter at 4 ampere. The 
eurrent was allowed to pass for about half an hour to see if the 
usual energetic electrolysis would commence ; but no, the current 
continued to effect only a slight evolution of gas without stripping 
the tin from the anode. On examining the anode it was found to 
be very little attacked, but appeared to be covered with an extremely 
thin coat of a light brownish tint, which was not easily rubbed off. 
The current was again turned on without any different result. 

The colouration was thought to be due to some low oxide of tin, 
which is a poor conductor of electricity. Therefore the effect of 
reducing it by means of hydrogen was tried, this being done by 
reversing the current for a moment. Then after reversing again the 
direction of the current the tin-plate anode was completely stripped 
of its coating of tin in a very few minutes, hydrogen gas being 
energetically liberated at the cathode, which also became coated 
with loose, spongy tin. While this reaction was going on the 
ammeter rose to là amperes, and the voltmeter fell to less than 
1 volt, and when the cathode was agitated so as to knock against 
the sides of the containing vessel, the ammeter rose to 2 amperes, 
and the voltmeter fell to about $ volt. 

Various pieces of tin-plate were tried under the same conditions, 
and it was noticed that the clean bright pieces acted in the same 
way as that just described ; but pieces of old, oxidised and tarnished 
tin-plate were attacked at once, and quickly stripped. It was found 
that instead of reversing the current to make the reaction start. it 
could be brought about by placing in contact with the anode in the 
electrolyte for a short time a piece of clean iron, most effective being 
а piece of tin-plate which had just been stripped in the bath. 

From the results of these experiments the writer conjectures, or 
suggests, that the clean, bright tin-plate (differing from tarnished or 
oxidised tin) at first becomes thinly coated with a black or brown 
oxide which is insoluble in sodium hydrate, and that the effect of 
reversing the current, or making contact with iron, causes a deposit 
of hydrogen on the anode, which reduces this oxide to metal, thus 
roughening the surface, and making it in a favourable state for 


* Paper read before the Faraday Society, December 19, 1904. 
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forming the soluble oxide, and when once the formation of soluble ionising power at the spark-gap is some thousand of tiines greater 


oxide has commenced, the electrolysis goes on uninterruptedly. 

I bring this reaction before the Society in the hope that some 
member who may have investigated it will endeavour to give & 
satisfactory explanation ofit. After all the tin was stripped from 
the anode, the ammeter again fell to about 4. ampere, the voltmeter 
rising to 2$ volts; and when the current was continued the iron 
became coated with a reddish-coloured deposit (probably composed 
of oxide of iron), which was not easily rubbed off. I noticed that 
the deposited tin, when squeezed and placed in water, generated 
hydrogen gas. This evidently points to the fact that spongy tin 
deposited in a sodium hydrate electrolyte is not only an alloy of tin 
and hydrogen, but also contains some sodium. 

The agitation of the cathode in a special way seems to be an 
important point so far as the consumption of electric energy is 
concerned. The resistance due to polarisation can be reduced to a 
minimum, not only by moving the electrode vigorously and quick 
circulation of the electrolyte, but by giving it a quick succession of 
shocks produced by striking sharply. By this means the electric 
energy can be reduced by 30 to 40 per cent. 

Comparing the acid and alkali processes for tin recovery, it is 
beyond doubt that the latter process is superior. In the alkali pro- 
cess, iron apparatus may be used and mechanical appliances for 
continuous treatment of tin cuttings can be conveniently adapted ; 
moreover, the electrolyte is continually being regenerated. In the 
acid process no suitable metallic apparatus can be used ; therefore 
mechanical appliances are hardly admissible, and for the electrical 
treatinent of tin cuttings to be a commercial success they must be 
handled very cheaply. This can only be done by mechanical means 
with a continuous process. For the manufacture of tin paste the 
acid is suporior to the alkali process, as the deposited tin from the 
form er is very light and amorphous, whilst that from the latter is 
much denser, and consists of minute crystals which are not so 
suitable for the uses to which this material is put. 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society held at the Central Technical 
College on January 27th, Dr. К. T. Glazebrook, F. R. S., president, 
in the chair, a Paper on the 
" Action of a Magnetic Field on the Discharge through a Gas," 


was read by Dr. R. S. WILLOWS. It has been shown previously that a 
transverse magnetic field, if applied at the cathode, may in some 


P, Test Pipe; C, Covering ; G, Water Gauge; 
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cases reduce the P.D. at the terminals of the tube. It is shown in 

the Paper that the pressure at which this decrease commences 

corresponds to the pressure at which the voltage required to main- 

tain this discharge, under normal conditions, is a minimum. This 

is also found to be the pressure at which the positive column is first 

completely striated. Reasons why such action takes place are given. 
A Paper on the 


" Action of Radium on the Blectric Spark," 


by Dr. R. S. WitLows and Mr. J. Peck, was read by Dr. Willows. 
In certain cases the authors have found that the spark from a 
Wimshurst machine is extinguished by the action of tho radiations 
from radium and that the current passing is decreased. The action 
is altogether different according to the direction of the discharge. 
Using a spark-gap longer than 2cm. and making the larger knob of 
the machine used positive, the radintions had practically no influence. 
With the smaller knob positive the radium, in most cases, extin- 
guished the spark. The phenomenon is found to be due to the action 
of the 8-rays. Rontgen rays do not produce this effect, even if their 
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APPARATUS FOR TESTING STEAM PirB COVERINGS. 
T, Thermometer; S, Separator ; 
PEN Н, Collecting Pipe ;` С, Drain; L, Cooling Coil; К, Cooling Tank. 
. Length of Pipe (E), 14 3116. ; Diam. of Pipe = 4 47in. ; Surface of Pipe = 16:55 sq. ft. 


than that of the radium. Lenard rays are, however, effeative. 

Prof. F. T. TROUTON expressed his interest in the Paper, and referred 
to the fact that the action of the radium depended upon the direction in 
which the current was passing. He could see no obvious explanation 
of this. 


TESTS ON ASBESTOS STEAM PIPE COVERING. 


We have received from Bell's Asbestos Co. the following report 
on some tests on their Wadnit" steam-pipe covering carried 
out at the National Physical Laboratory :— 


Apparatus.—-The arrangement of the experimental steam pipe is 
shown in the figure. The test pipe is a 4in. steel pipe, 4°47in. 
external diameter and 14:84ft. in length, having a total radiating 
surface of 16°85 sq. ft. This is supported by the ends in a nearly 
horizontal position with a slope of 6in. in the length to ensure the. 
condensed steam draining down to the collecting tube. The steam 


is admitted through a gravity separator into the top of the test pipe 


at the upper end and the temperature of the steam is taken as it 
leaves the separator. The condensed steam runs down to a collect- 
ing tube in which the level of the water is shown by a gauge glass. 
This level is kept constant during the experiments by adjusting the 
drain cock. The condensed steam is blown out through a cooling 
coil to prevent re-evaporation on reduction to the atmospheric 
pressure. To correct for the loss of heat from tho flanges and 
collecting tube, a pair of similar flanges screwed on a nipple close to 
each other is used. When these are placed in between the two ends 
of the apparatus instead of the test pipe, the condensation due to 
these parts alone can be determined. The observations made were 
(1) weight of steam condensed, (2) temperature of steam, (8) tem- 
perature of air (at two different places), (4) temperature of outside 
of cover. From the steam temperature is found the pressure of the 
steam and the latent heat. The weight of water collected multiplied 
by the latent heat gives the total loss in B.Th.U. from the pipe. 
From this is subtracted the total heat loss from the flanges and ends, 
the net loss from the pipe being thus obtained. This net loss divided 
by the latent heat gives the condensation in the test pipe alone in 
pounds. | 

Particulars of the Cover.—This cover was in flat sections about 
8ft. by 2ft., which were wrapped round the pipe and laced with 
copper wire. Mean thickness of cover-l'53in. Total weight 
= 28'25lb.—92:0]b. per foot гоп = 1'71Ь. per square foot of external 
surface of 4in. pipe. A test was also made with the bare pipe for 
comparison. 


STEAM SUFPL 


у «Қ 
SM NES, VNN 


A. Air Cock; F. Flanges to replace pipe when measuring condensation in ends; 


Table of Observations. 


Asbestos-covered pipe. Bare pipe. 
Temperature of steam 393°4°F. .. 3927 F. 
Temperature of cover 108-6?F. 
Temperature of air 64:0°F. 67°7°F. 
Steam condensed per hour 6:245lb. 30-521. 
Calculated Results. 


Steam pressure (gauge). 21510. square inch. 
Latent heat E . 837 B.Th.U. per lb... 
Difference of temperature 


213lb. square inch 
837 B.Th.U. per lb. 


between steam and air.. 329-4°F. .. 43825 0?F. 
Total loss of heat per hour. . 5,225 B. Th. U. . . 25,550 B. Th. U. 
Loss due to flanges and | 

ends es ..2,245 B. Th. U. . 2,170 B. Th. U. 


Net loss due to pipe 2,980 B. Th U. 


. 23,380 B. Th. U. 
Condensation per hour from | 


test pipe. 3 56lb. 2719]. > 
Ditto per square foo 0:212lb. 1:6601b.  - 
Loss per square fooi per 

hour per degree difference 

of temperature .. ee 051 B. Th. U. T 4:27 B.Th.U. 
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From these figures the following table has been calculated, 
assuming an air temperature of 70°F. 


Бозша Loss in B.Th.U. per hour per Steam condensed per hour per sq. 


by gauge sq. ft. of 4in. pipe. ft. of surface of 4in. pipe, in lbs. 
nm lbg. c-r See es v ee 
per sq. in. Asbestos- covered. Bare. | Asbestos-covered. | Bare. 
190 168:4 1,339 | 0:200 1:59 
200 170 6 1,357 0:203 161 
210 172-1 1,373 0:206 1:64 
220 1,889 0:209 1:66 


174:6 | 


Saving due to cover=87 per cent. of total condensation. 
(Signed) R. T. GrazkBRook, Director. 


FIRE AT THE LONDON WALL TELEPHONE 
EXCHANGE. 


Twice within three years the London Wall telephone 
exchange has been put completely out of service by fire. 
The first occasion was on July 9, 1902, and the second on 
Friday evening last. Although the property is fully insured, 
there are some things which no amount of insurance can 
cover, and the National Telephone Co. doubtless has the 
sympathy of all telephone engineers in this country. To this 
sympathy must be added ошмш on the speed with 
which normal conditions of working were restored. On the first 
occasion it took about 16 days to renew the service to all sub- 
scribers; on this second occasion it took rather less than the same 
number of hours. This was possible only because the circum- 
stances were exceptionally propitious. When the 1902 fire 
took place, a new exchange was being built at Holborn, and 
therefore it was comparatively easy to tranfer all the apparatus 
to London Wall. By a stroke of great good fortune, the new 
exchange built to replace the old London Wall exchange was 
nearly completed last Friday, and it was intended to transfer the 
operators from the temporary exchange alongside it to the new 
building in about а month's time. It was with this intent that 
the work was being carried on when the fire occurred and the 
company then had to do in a night what it had anticipated 
doing ina month. The circumstances that, attended the out- 
break are as follows :—4At about 6:5 p.m, on Friday one of the 
supervisors in the old exchange noticed flames issuing from 
the test room, and with commendable promptitude told the 
operators to leave the building quickly but quietly. She then 
suunded the fire alarm, and every operator was out of the 
building and in safety at Salisbury House—on the other side 
of the road—in the space of a few minutes. By this time the 
test room resembled a roaring furnace, but the fire brigade 
was quickly on the scene, and soon got the fire well in hand. 
From the present appearance of the test room it seems 
almost miraculous that the outbreak was prevented from 
spreading further, as there is only a lath and plaster ceiling, 
and some of the cables in the next room were severely scorched. 
The new and old test rooms were connected by temporary 
cables and when the fire broke out these were cut off and the 
insulating pegs in the new test jacks removed. Unfortu- 
nately, however, the water ran down the temporary cables and 
thoroughly wetted a large amount of apparatus in the new test 
room. This had to be dried by means of dry-air punips and 
braziers before testing could be commenced. Eventually, 
however, every line was tested, both inside the exchange and 
outside, and although the task of making the new connections 
was only commenced at 7:30 p.m. on Friday, all the sub- 
scribers and junction lines, with a very few exceptions, were 
connected up to the new switchboard in working order by 9:30 
the next morning. The magnitude of the work may be gauged 
from the fact that there are 3,819 subscribers, 1,060 junctions 
and 1,080 through connections of the London Wall exchange. 
In addition, there were also 49 other metropolitan exchanges 
at which tests and alterations had to be made owing to 
the change from the magneto to the common battery system. 
The remarkably rapid change-over could not have been effected 
in the time if it had not been for the untiring energy of every 
one of the company's employces. From the highest official to 
the humblest workman all worked with hardly a pause, and it 


is principally due to their devotion that so little inconvenience 
was caused to the general public. One pleasing feature was 
the voluntary offer of several linesmen and others of their 
assistance. 


CORRESPONDENCE. 


—ÓÜ — 
WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 
(By Cable.) 

The publications in your issue of January 20th, re Govern- 
ment control of wireless telegraphy, are entirely incorrect. 
The report published was made last year, before the ability to 
prevent interference had been demonstrated. Since inter- 
ference prevention has been demonstrated, the Government 
monopoly has been abandoned and the matter placed in the 
hands of the Bureau of Commerce. The present situation is 
that the Government monopoly is abandoned, and commercial 
companies are permitted to operate, the Government being 
only permitted to receive where there are nocommercial stations. 

Washington, Feb. 1, 1905. FESSENDEN. 


ARMATURE COILS AND OZONE. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In your issue of January 27th appears a very interest- 
ing communication by Mr. J. S. Highfield on the above subject. 
The experiences given and conclusions drawn therefrom agree 
entirely with my own. In 1893, when I was connected with 
the General Electric Co. of America, the problem of finding a 
suitable insulation for high voltage alternating- current gene- 
rators was under consideration, and the very points brought 
forth by Mr. Highfield were then observed. 

To avoid the detrimental effects of nitric acid produced by 
the brush discharges, mica tube insulation was discarded, and 
it was resolved to use a winding in which all moisture could 
be driven out by a vacuum process and the interstices of the 
coil completely filled with an asphalt compound which would 
be solid at the running temperatures of the machine. This 
filling, in addition to preventing the accumulation of moisture 
inside the coil through the movement of the air caused by the 
variation in temperature, also serves to conduct the heat out 
of the coil at a much faster rate than if air was present, and 
therefore leads to a lower temperature of the winding. The 
coils thus filled are covered with a number of layers of tape, 
each treated in such a manner that a glaze of oxidised oil 
is formed which is practically infusible, and which acts as a 
permanent seal to the fibres of the tape. 

The finished cells are entirely moisture proof, remaining at 
the same time sufficiently flexible to lend themselves readily 
to bending and clamping, so that vibrations or severe strains, ' 
such as may be caused by wrong paralleling or short circuits 
of the system, have hardly any effect. 

The first winding built in accordance with these ideas was 
for some 750kw. three-phase generators of 12,000 volts. They 
were installed in 1898 at Mechanicsville, U.S.A., direct-con- 
nected to water turbines, and have supplied the Schenectady 
works of the General Electric Co. with power ever since, with- 
out, I believe, a single breakdown of the winding. A great 
number of other high-voltage machines using this style of 
winding have since been built, both by the General Electric 
Co. of America and the British Thomson-Houston Co., up to 
voltages of 15,000, and the operation has in all cases been 
equally successful, proving that the troubles referred to by 
Mr. Highfield have here been eliminated. 

While Mr. Highfield recommends that only the slot portion 
should be filled with an insulating material, the winding 
described above uses this expedient all through the coil. Our 
wet climate calls for extraordinary precautions, and not only 
in extra high voltage machines, but also in lower voltage 
apparatus, one has to guard against the rotting of the insula- 
tion, as caused by the deposits of copper. Extraction of ali 
moisture by a vacuum process and its permanent replacement 
by some moisture and acid-proof insulating material should 
never be omitted, if lasting reliability of the се is to be 
expected.— Yours, &c., Н. 5. MEYER. 

Rugby, Jan. 30. 
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The Hammersmith, City , North-East London Railway Bill came before 
the Examiners of Private Bills this week for proof of compliance with 
standing orders. There were several petitionera against the bill at this 
stage, for whom Mr. Biown, Parliamentary agent, appeared. Mr. Kennedy, 
Parliamentary agent, represented the promotera. One of the oppositions 
was by the Chelsea Borough Council, ou the point that tbe plans 
deposited in Parliament were different to those deposited at the offices of 
the Council. The promoters admitted that certain alterations had been 
made, but only with the object of elucidating the plans. The Examiners 
decided that a non-compliance must be reported, but deslined to express 
any opinion &s to whether there had been any misdemeanour. A large 
number of petitions by private land and property owners were then gone 
into, the allegations being misrepresentation of such poorer Some 
were dismissed and others upheld. The consideration of the bill has not 
yet been completed. 

The Heckmondwike Urban District Council Bill has also been considered 
by the Examiners. One of the main opponents at this stage was the York- 
shire Electric Power Co., for whom it was argued that an agreement with 
the British Electric Traction Co. for a supply of electrical energy by the 
Council should have been scheduled to the bill. The Examines upheld 
the objection and decided to report a non-compliance. 


por———————————— 


LEGAL INTELLIGENCE. 


— —— 


Re North-West London Blectric Supply (Ltd.) 


In the Chancery Division on Friday Mr. Justice Farwell again had 
before him & debenture-holder's application to appoint & receiver and 
manager of the above company. It was stated that an offer had been 
made by Hampstead Borough Council to buy the undertaking, exclusive 
of book debts, for £12,000. A resolution adopting the offer had been 

assed at a meeting of those interested. The undertaking was at present 
in the possession of prior lien debenture-holders, and all the debenture- 
holders other than the applicant opposed the present motion, which it 
was eaid was intended to prevent the sale going through. 

His Lordship referred the matter to Chambers without prejudice and 
with liberty to apply if necessary. 


— 


Iang v. British Electric Calibrated Fuse Co. (Ltd.) 


In the Chancery Division, London, on Tuesday, Mr. Justice Farwell 
heard a motion for judgment in default of defence in a debenture- 
holder's action, and his Lordship made the usual order. 


Jandus Arc Lamp & Electrio Lamp Oo. (Ltd.) 
v. Arc Lamps (Ltd.) 
In the Ohancery Division on Monday this case was mentioned before 
Mr. Justice Kekewich. 
Mr. Bousfield, K.C., for defendants, asked his Lordship to fix a day for 
the hearing of the further evidence which defendants proposed to bring 
forward with regard to the experiments which were being ma de as to the 


life of lamps made according to various specifications. 
His Lordship fixed Feb. 13. 


— — 


Callender's Cable & Construction Co. (Ltd.) v. Killarney 
Blectric Lighting Oo. 


At Dublin, on Friday, in the Chancery Division, before the Master of 
the Rolls, applicatien was made on behalf of defendants to appoint a 
receiver in place of the receiver at present acting for the Court. The 
present receiver had issucd a notice that he would start doing the work 
of the defendant company, and ccunsel said if that intention were carried 
out defendants would lose the benefit of the provisional order and expose 
themselves toa fine of £2 per day. This would be fatal to the sale of the 
works as & going concern. The matter was adjourned for a week, and 
his Lordship intimated that on that day week he would receive seale 
tenders for offers for the purchase of defendants' works. « 


Midland Electric Corporation v. Parsons & Sons. 


At Wolverhampton County Court recently, Judge Howland Roberts 
delivered his reserved judgment in this action, which was tried befcre 
him on Oct. 17 last. Plaintiffs sought to recover £46. 19s. 3d. for elec- 
trical energy consumed by defendants at their works between Sept. 28 and 
Dec. 81, 1903. At the hearing of the action it was stated that defendants 
were under a contract to take electric power from the company at 444. 
per unit. On Dec, 21 a man in plaintiff company’s employ went to 
defendants’ works. to take the reading of the meter. According to his 
reading, the meter on that date registered a consumption of 770 units. 
He was a man of little experience in reading meters, and it was evident 


he had made a mistake, because on a further reading of the meter on 


. Jan, 5 it was found to register 1,770 units, although during the interval 

the works had not been in operation. There might have been a leakage, 
owing to a defect in the installation, but the plaintiff company were not 
responsible for that. | | 
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For defendants it was contended that they had not received the amount 
of electric current alleged to have been metered, and they denied that they 
had ever received any communication from plaintiffs that there was a 
defect in the installation. 

The case was adjourned for independent expert evidence in regard to 
the meter, and Mr. J. B. Clarke, A. M. I. E. E., electrical engineer to Stour- 
bridge Council, was called in to arbitrate. After investigation he com- 
municated his decision to Judge Robarts, who now pronounced the electric 
meter to be correct in its readings, and gave judgment for plaintiffs. 


Telephone Poles on Blectric Tramway Routes. 


In the Court of Session, Edinburgh, on Tuesday, Lord Low closed the 
record in an action brought by the National Telephone Co. against the 
Aberdeen Suburban Tramways Co. for the recovery of £722. 158. ld.. 
expense incurred by plaintiffs іп the removal of telephone poles песевві- 
tated by the construction of an overhead electric tramway by defenders. 
Under & provisional order obtained in July, 1902, defenders constructed 
certain tramways, in connection with which the pursuers' district manager 
in Aberdeen found it necessary to do a considerable amount of recon- 
structing work in removing telephone wires and poles from the routes 
affected. Plaintiffs state that they hold wayleaves for the telephone wires, 
and the engineer in charge of the tramway work stated that defenders 
would pay fcr the removal of the poles in question, but defenders plead 
that the engineer referred t» was in the employment of the contractors, 
and was never in the employment of or had any authority to represent 
or bind defenders. They plead that pursuers had no statutory right to 
erect the poles without autbority, and further, that plaintiffs are barred 
from insisting in the action through their claim not having been timeously 
made, The case was sent to the procedure roll. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Blectrician office, Vas 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


„National Engineering and Trade Lectures." Edited by Ben II. 


Morgan. Vol. I.: British Progress in Municipal Engineering“; 
three Lectures by W. H. Maxwell. (London: Archibald Constable 
& Co.) 6s. 


“ Practical Electric Light Fitting." By F. C. Allsop. 6th edition. 
(London: Whittaker & Co.) 5s. 

“ Modern Theory of Physical Phenomena; Radio-activity, Ions, 
Electrons.” By Prof. A. Righi. Translated by Prof. A. Trowbridge. 
(London and New York: Macmillan Company). 5s. 

“ Gas and Petroleum Engines." 2nd edition. Translated and 
adapted from the French of Henry de Graffigny and edited by A. G. 
Elliot. (London: Whittaker & Co.) 28. 6d. 

“ Proceedings of the American Institute of Electrical Engineers.” 
No. 1, Vol. XXIV. January, 1905. (New York: The Institute.) 50е. 

“ Proceedings of the Royal Society." Vol. LXXIV. No. 503. 
(London: Harrison & Sons.) 2s. | 

“ British Standard Tables of Pipe Flanges.” Report by the 
Engineering Standards Committee. (London: Crosby, Lockwood 
& Son.) 2s, 6d. i 

‘Matriculation Directory, No. 39, January, 1905, with Articles 
on Text Books.” (Cambridge: Burlington House.) | 

“ Science Abstracts." January, 1905. Section A: Physics. 
Section B : Electrical Engineering. (London: E. & F. N. Spon.) 
1s. 6d. each. 


Iron and Steel Institute.— Th» annual general meeting of 
the Iron and Steel Institute will be held, by kind permission, 
at the Institution of Civil Engineers, on Thursday and Friday, 
May 11th and 12th, and the annual dinner—under the presi- 
dency of Mr. К. A. Hadfield—in the Grand Hall of the Hotel 
Cecil, on Friday, May 12th. The Council will shortly proceed 
to award Carnegie Research scholarships, and candidates must 
apply before February 28th ; the awards will be announced at 
the general meeting. In order to be included in the voting 
list at the general meeting, applications from candidates for 
membership of the Institute must be submitted to the Council 
before the end of March. The autumn meeting will be held in 
Sheffield on September 25th to 29th, 1905. An influential 
committee has been formed in Sheffield for the reception of 
the Institute, with the Lord Mayor as chairman and the Master 
Cutler as vice chairman. The chairman of the executive com- 
mittee is Col. H. Hughes, C.M.G., the vice-chairman Mr. J. 
Rossiter. Hoyle, the lion. treasurer Mr. Francis Huntsman, the 
hon. secretaries Prof. J. O. Arnold and Mr. A. McWilliam, and 
the hon. assistant secretary Mr. J. Wortley. Members are 
invited to participate in an international congress of mining, 
metallurgy, mechanics and applied geology, to be held at 
Liége on June 26th to July 1st, 1905, in connection with the 
international exhibition, particulars of which may be obtained 
from the offices of the Iron and Steel Institute. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


— — 


APPOINTMENTS VACANT AND FILLED. 


The position of chief foreman winder with Messrs. Dick, Kerr & 
Co. is vacant owing to the sudden death of Mr. B. Elliott, who has 
been chief winder at the company’s works at Preston since their 
opening. See an advertisement. 

Three additional assistants competent to give instruction in the 
theory and practice of electric machine design, construction and 
testing, are wanted inthe department of electrical engineering of the 
City and Guilds Technical College. Commencing salaries £200, 
£150 and £150 per annum respectively. Applications to Prof. 
Ayrton. See also an advertisement. 


An assistant is also required for the mathematical department, 
who possesses sound knowledge of elementary mathematics and of 
the elements of the differential calculus and integral caleulus. 
Salary £100 per annum. Applications to Prof. O. Henrici. See 
also advertisement. 

An assistant is required in the civil and mechanical engineering 
department of the City and Guilds Central Technical College, 
Exhibition-road, London, S.W., who can teach mechanizal drawin 
and mechanism. Salary £150 per annum. Applications to Prof. 
W. E. Dalby. See also advertisement. 


The Admiralty announce that there will be on April 1 several 
vacancies for assistant masters in H.M. dockyard schools. Salary 
£150, rising by £10 per annum to £250, with pension and chance of 
selection for promotion to senior masterships. Applications to 
Secretary (C.), Admiralty, Whitehall, London, S.W., by Feb. 6. 


West Derby (Liverpool) Guardians require an electrical engineer 
for the infirmary. Applications (on official forms) by Feb. 7. 


For the position of borough electrical engineer Hanley Town 
Council received 69 applications, which were reduced to the follow- 
ing: - Messrs. S. T. Allen (Plymouth), W. Adams (chief assistant at 
Hanley), W. Ainscough (Leeds), H. W. Angus (Eccles), A. E. Pullen 
(Ealing), W. Е. Stamp (Devonport), E. D. Thornhill (Taunton) and 
C. H. Yeaman (Islington, London). The final voting was between 
Messrs. Yeaman and Ainscough, with the result that Mr. Yeaman 
received the appointment by 12 votes to 11 obtained by Mr. Ainscough. 

For the position of tramways manager Newcastle Tramways com- 
mittee have now selected the following three gentlemen, from whom 
the final selection will be made :—Messrs. E. Hatton (Salford), 
G. Conaty (Birmingham) and H. E. Yerbury (Sheffield). The 
chairman and vice-chairman of the committee and Mr. Cail are to 


go to the places where the selected candidates are now engaged and 
report. 


Aberdeen.—In a report presented by the city electrical engineer 
(Mr. J. Alex. Bell) the Gas and Electric Lighting committee are 
recommended to put down additional plant at the Dee Village 


electricity works, including a 420kw. generator, at an estimated 
cost of £4,800. 


Asylum Lighting.— Cumberland County Council have decided to 
put down independent electric lighting plant at the Garlands Asylum 


at an estimated cost of £6,607, with annual cost of £505 for main- 
tenance, &c. 


Automobile Exhibition —Owing to differences in automobile 
circles on the subject of exhibitions tho motor vehicle show now 
being held at the Crystal Palace, Sydenham, is but a comparatively 
small affair. 

The only exhibitors of electrical motor vehicles are the Krieger Electric 
Carriage Synd. and the Scheele Electric Carriage Co. The former show 
a couple of highly-finished landaulets, in which two compound electric 
motors, each of 43 n.r., drive the front wheels through spur gearing. 
A battery of 44 cells of the Fulmen type is carried, the capacity on a 
single charge being stated at 45 miles. The controller is adapted to give 
8ix forward specds, two battery recuperating positions, a reverse motion 
and an electrical braking position. The Scheele Co, exhibit an eleven- 
seat bus and a victoria, the body of the latter being so arranged that it 
can readily be substituted by a brougham body. In these vehicles two 
5 н.р. motors, suspended on springs, drive the rear road wheels through 
spur gearing. The battery comprises 40 cells of the Hagen type, with a 
capacity of about 190 ampere-hours, sufficient, it is claimed, for a run of 
40 to 50 miles on one charge. "The controller gives five forward speeds 
and two reverse. J. T. Riches &, Co., agents for the Eisemann high-tension 
magneto ignition, show a variety of these devices suitable for use on 
motor cycles and cars. Petro & Radford have a display of P, & R. 
accumulators and other ignition specialities. Lithanode ignition accumu- 
lators are shown by Lonyatreths (Ltd.) and I. Lacoste & Co. have a fine 
show of ignition apparatus, one novelty being a small electric lamp for 
illuminating at night the drip feed tubes of da board lubricators. The 
Chloride Electrical Storage Co. show a good range of Exide aceumulators. 
Accumulators and ignition apparatus are also exhibited by C. A. Vander- 
vell & Co, and Kuettner & McDonell. Theshow closes to-morrow (Saturday). 


Belfast. At the meeting of the Corporation on Wednesday a 
resolution passed on Jan. 4 authorising the issue of free tramway 


passes to members of the Council was rescinded. 


Work in connection with the conversion of the tramways to 


electric traction was commenced on Wednesday by Messrs. J. G. 
White & Co. | 


Brighton.—We reported in our last issue (p. 600) that Mr. 


Arthur Wright, consulting electrical engineer to the Corporation, 
had notified the Council of the termination of his agreement in April. 
The Council have now decided to defer consideration of Mr. Wright's 
letter, but have asked him to furnish them with a full report upon 
the position of the Southwick electricity works. The Lighting com- 
mittee invite the Council to visit the works along with Mr. Wright. 


Carlisle.— The second annual dinner of the staff of the Corpora- 


tion electricity works took place on Thursday last week. The chief 
engineer (Mr. C. D. Durnet) presided and gave some interesting 
figures concerning the present and past working of the undertaking. 


Ohesterfield.— The official inspection of the Stonegravels and 


Whittington Moor electric tramway took place on Tuesday, and the 
line was opened for traffic. 


China.—The China Light & Power Co., of Canton (of which 
Messrs. Shewan, Tomes & Co. are the general managers) have 


supplied current in this city since 1900. The population of the Canton 
district is 4,000,000 and at November last there were the equivalent of 


13,800 8 c.p. lamps connected, the number of consumers being 1,880. 
The demand for electric current in the Canton district is rapidly 
increasing, and new plant is being constantly installed. Oil is the 
only competitor with electricity in the district. The plant consists 
of Babcock- Wilcox boilers, Belliss & Morcom engines and Johnson 
& Phillips alternators. The supply is from overhead cables. 

The city of Canton is, like the majority of Chinese cities, unsuited 
for electric traction or, in fact, for tramways of any kind, as no 
single street exceeds 7ft. in width and neither horse-drawn nor other 
vehicle has ever yet been utilised within the city. 

It is stated that several of the larger mission schools in the 
Hangchau district are considering the equipment of their schools 
with small electric light and power plants, both as a means of light- 
ing and as affording a means for imparting instruction to students. 
40 to 60-light plants are about the size needed for such work. We 
understand that several American electrical firms have under con- 
sideration the establishment of isolated plants in the Hangchau 
province, and the mission school installations are considered as 
likely to prove useful in providing object lessons of the usefulness and 
adaptability of small electric lighting plants, togivea neededincentive 
to the development of the electrical industry in this part of China. 
American manufacturing and supply houses are taking considerable 
interest in this business. 


Oroydon.—The poll of the ratepayers on the Corporation bill to 
extend the tramway system to Upper Norwood has resulted in 
3,523 votes being cast in favour of and 3,435 against. 


Ouba.—Among the public railway companies of Cuba is the 
Cuban Electric Co., which owns a line 2°6 miles in length. The 
remainder of the railways on the island, which aggregate a mileage 
of 1,481:6, are steam. In addition to these public lines there are a 
large number of plantation railways connecting up the various 
sugar, tobacco, fruit and other plantations to the main lines. These 
are steam lines varying from 61 miles to 0-6 miles in length. There 
are scores of these short lines, many of which have their own rolling 
stock, the remainder using the cars and locomotives of the main line 
railways. The total length of these plantation railways in Cuba is 
871 miles. 

In addition to the Cuba Electric Co.’s- service there is that of the 
Havana Electric Railway Co., which operates а service of 48°22 
miles. 161 closed motor cars are used on this service and 15 freight 
cars. The company's employés number 1,100. To June: 30 last 
the gross receipts amounted to about £250,000. During I904 the 
company constructed a new loop line, which included an elevated 
structure of exceptional design. 

The Insular Railway Co. is a subsidiary of the Havana Co., and 
has powers to run its lines through the Province of Havana for 
about 100 miles. So far the company has 5} miles of line built, 
which has been in operation since November, 1903. The company 
have under consideration an extension of between 30 and 40 miles 
in length, passing through Guanajay, the centre of the extensive 
pineapple industry. Mr. G. F. Greenwood is general manager of 
the Havana Electric Railway Co. at Havana, Cuba. 


Dorking.— The Council have decided to apply for a further loan 
of £12,000 for extensions of the electricity undertaking. The pre- 
sent capital expenditure is £20,827. 12s., or about £1,000 in excess 
of authorised loans. 


Baling (London).—The borough electrical engineer (Mr. J. D. 
Knight) has reported on the question of the change of electrical 
pressure, and the Electricity Supply committee have instructed 
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Mr. Knight to report also upon the question of supplying outlying 
districts and future extensions at a pressure of 200 volts. | 


East Ham. —The borough electrieal engineer (Mr.W. C. Ullmann 
is preparing plans and estimates for connecting the East Ham tram- 
ways with the Ilford lines on the Romford road. Tenders are to be 
invited for five further top-covered cars. 


Bdinburgh.—The city electrical engineer (Mr. F. A. Newington), 
in reporting on the subject of complaints received from consumers 
of current from the Corporation mains, says that lamps of an 
inferior make and below their stated capacity have been largely 
used. Mr. Newington recommends the Electric Lighting depart- 
ment to undertake the testing of consumers' lamps and to test 
lamps for wiring contractors at 6d. per dozen. 

The Tramways sub-committee recommend the Corporation to 
obtain Parliamentary powers to convert the Gilmore Place tramway 
route, at present worked by horses, to electric traction. 


Bdinburgh-Qaeensferry Tramway.—The National Electric Con- 
struction Co. have given notice to Edinburgh and Queensferry 
Councils and the County Councils of Midlothian and Linlithgow of 
intention to promote a provisional order authorising the construc- 
tion of electric tramways from Edinburgh to Queensferry. 


B:ectric Driving of Works —An electric lighting and power 
plant has recently been put in at the Manningham mills of Lister & 
Co., textile manufacturers. 


Fenton — Negotiations are proceeding between the Council and 
Stoke Corporation for the supply by Stoke of electricity in bulk to 
Fenton. 


Frauds on Electricity Undertakers.— Joseph Wallace, a con- 
sumer on the Northern Counties Electricity Supply Co.’s mains at 
Spennymoor, was recently fined £1 at Bishop Auckland for fraudu- 
lently obtaining current by inserting a pin between the wires and 
thus cutting the meter out of circuit. Mr. H. Puttrick, who gave 
evidence on behalf of the company, said other consumers had 
defrauded the company in a similar 1nanner. 

A man named Stroudley was fined 40s. and costs at Manchester 
recently for having, without notice, re connected his house to the 
mains of the Corporation after the latter had discontinued supply in 
consequence of difficulty in collection of accounts. 


Gloucester.—The city electrical engineer (Mr. W. J. Bache) 
estimates a net profit of £1,100 on the year's working of the elec- 
tricity department ending March next, after payment of all charges, 
including interest and sinking fund. 

The City Council at Jast week's meeting decided to offer Mr. 
R. A. Chattock, city electrical engineer of Birmingham, a fee of 
50 guineas, plus travelling expenses, to report upon the plans and 
specifications prepared by Mr. Bache for extensions of the electri- 
city works. 


Hackney (Condon).— The Borough Council have refused the 
applieation of Leyton District Council to allow the use of the over- 
head trolley system along that portion of Lea Bridge road in the 
borough of Hackncy. | 

The Finance committee reported at the Council meeting last 
week that insurances against fire had been effected with the Muni- 
cipal Mutual Insurance (Ltd ), the approximate amount of the risks 
insured being £45,000. 


Halifax.—The mayor (Ald. E. Robinson) on Wednesday started 
& new generating set at the electricity works. 


Horsfall Dust Destructors..—In a note published on p. 598 of 
our last issue reference was made to a dust destructor made by the 
Horsfall Destructor Co. and erected at Zurich. The Horsfall Co. 
ask us to state that they themselves were contractors for the refuse 
destructor plant, and not sub-contractors, as might be inferred from 
our note. The building was designed by the engineers of the town, 
and the generating plant was supplied by Brown, Boveri & Co. 


HuM.—The Council on Tuesday adopted the estimates of the 
city electrical engineer (Mr. H. Bell) for the expenditure in his 
department for the ensuing year. This is put at £86,000. Mr. 
Bell anticipates a revenue of £46,887, against £45,491 estimated 
for the present year (ending March) and a net profit of £8,087. 

The town clerk is preparing a report on the subject of letting 
motors on hire. 


Sanction has been obtained toa loan of £4,600 for electric lighting 
extensions. 


_ Inquest.— On Tuesday an inquest was held at Tredegar (Mon.) 
into the death of John Daniel (described as an electrical pump- 
пап), which occurred on the night of Jan. 20 whilst he was in charge 
of the underground pumping engine at No. 2 Ty Trist Colliery. 
DANIEL JERVISE, fireman in the employ of the Tredegar Iron & Coal Co., 
said deceased had been pumpman about two years. He found deceased, 
about midnight, on the ground quite dead, but warm, with the exception 
of his hands, his feet being towards the engine. He was not lying across 
‘any electrical wires or apparatus. | 
. Replying to H.M. Inspector of Mines (Mr. Martin), witness said he 
turned the handle to stop the machinery, which was working. After 


(obtain 


doing so witness noticed sparks issuing from the bottom of the switch, 
and he extinguished them with sand. Help came, and he sent to the 
bottom of the pit to have the power turned off. The place was rather 
damp underfoot. When he turned the switch he felt a slight shock. He 
saw nothing wrong with the machinery when he entered, and it was 
working regularly. 

Dr. G. A. Brown said he examined the body about noon, and noticed a 
burn over one of the knuckles of the right hand about the size of a florin. 
There was another burn over the right side of the forehead, about an 
inch in diameter at the widest part, and tapering off, the entire length 
of the wound being about 3in. He thought the marks resulted from the 
passage of an electric current sufficient to cause death. 

Мг. W. A. Scorr (Ernest Scott & Mountain) said the Tredegar Co.'s 
electrical plant was completed about two years ago, and was a three- 
phase alternating system, with a working pressure of from 500 to 600 
volts. He examined the switch and the box on Monday week, and he 
found the whole of the gear in working order. The primary cause of the 
accident was the nipping of the fuse wire between the lid and the case of 
the cast-iron fuse box. A little piece of asbestos bridging the insulator 
might have caused an arc to form through the presence of some fore 
substance in it. He suggested that the diameter of the flange of the 
insulator might advisably be increased to prevent such bridging as 
described. His opinion was that if the earthing had been effective the 
accident would not have happened; it could have been improved and 
maintained by taking more frequent tests, at least once а month. Witness 
had not iu the course of his experience heard of a similar accident to this. 

Jamis Pairs, electrician to the Tredegar Co. during the past four 

ears, said he found that two fuses had been changed. One had been 
eft too long, and the slack end was nipped between the cover and the 
box. His theory was that deceased was screwing up the first box, which 
had 600 volts, whilst starting the motor at the same time, thereby com- 
pleting the circuit. He agreed with Mr. Scott’s view as to the asbestos. 

e had instructed that gloves should be used, not that they were always 
necessary, but as a precaution. 

The Coroner (Mr. Dauxckr) pointed out that the cause was purely 
hypothetical, and the jury returned a verdict ‘‘ That deceased was acci- 
dentally killed by being electrocuted, he having come into contact with a 
live current whilst in the performance of his duties." 


Import Duties.—The normal duties upon electric light apparatus 
and instruments and parts thereof imported into Japan is 10 per 
cent. It is proposed to increase this to 15 per cent. The same 
increase is also imposed upon scientific, chemical and other instru- 
ments, and upon telephones and telephone parts, copper wire, copper 
bars, rods, plates and sheets, and copper nails, pipes, and tubes. 


Leeds.—The Tramways committee propose to try as an experi- 
ment to introduce two motor omnibuses as auxiliaries to the tram- 
way service, and, if they should prove remunerative, to establish a 
larger service. 


Lewisham (Lomdon).—The Council resolved on Wednesday to 
ask London County Council to obtain powers for constructing 
additional tramways in the Lewisham district. 


Lineoln.—The Corporation, who decided recently to abandon 
their original intention of constructing their electric tramways to 
8ft. біп. gauge in favour of the adoption of the standard gauge, and 
have, in fact, eight cars already built for the wider gauge, have 
received a notification from the Board of Trade that à new Act of 
Parliament will not be required to authorise the change. It is found 
that the necessary 9ft. space between the outer rail and the kerb 
can be maintained throughout the route by a slight modification at 
one point. 


Littleborough.—The Council are negotiating with Rochdale Cor- 
poration and the Lancashire Electric Power Co. for the supply of 
electricity in bulk. The revocation of the Littleborough order 
in 1900) has been deferred until August. 


Liverpool.—The revenue of the electric supply department for 
1004 was £286,404, of which £185,631 was from sale of electrical 
energy for lighting and power, £2,871 from street lighting, and 
£91,674 from tramways. Generation expenditure was £65,192, 
distribution £4,752, rent, rates and taxes £16,481, and management 
expenses £11,455. The net balance was £44,510, and it has been 
decided to transfer £16,285 to reserve, £11,289 to renewals, and 
£10,984. 9s. 5d. to general rate. 

The Tramways committee estimate their working expenses for 
the current year at £867,845, interest £57,186, sinking fund, &c., 
£56,538, total £488,719, or £12,000 more than last year. The 
income last year was £557,825, which was £17,516 more than in 
1908. А contribution of £27,000 towards relief of rates is estimated 
this year. 


London County Council.— At Tuesday's meeting loans for electric 
lighting were made to Hackney (£2,086) and Hammersmith (£18,482). 

Council Offictal’s Invention.—The General Purposes committee reported 
that Mr. Watkins, an official in the Council's Engineer's Department, had 
asked to be allowed to take out a patent for a continuous-feeding system 
which he had invented for electric conduit tramways. — Agreed, subject 
to the condition that the Council be allowed the use of the patent with- 
out payment should it во desire. a | 

Electric Lighting at the Education Offices, Victoria Embankment.—The 
Education committee recommended, as the demand for current is now 
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much greater than formerly, and the present independent plant would 
need extending, this plant be disposed of. Supply be taken from one of 
the companies supplying in the district. —Agreed. 


London County Council Blectric Lighting Loans —Ina volume 
recording the work of the various committees for 1903-4, a schedule 
of loans granted to London local authorities by the Council for the 
period 1889.90— 1908.4 inclusive is given for electric lighting (in- 
cluding meters and street lighting) as follows :— 

No. of loans. Amount. No. of loans. Amount. 


1889.90.... nil .... nil. Brght. forward 22 .... £155,617 
1890-1 .... 1 £10,000 1897.8  .... 5 .... 87,090 
1891.2 .... 1 60,000 18989 .... 22 .... 818,436 
1892.8 .... nil .... nil.  1899-1900.... 25 521,144 
1893.4 .... 4  ....  51,700.1900.1 .... 31 .... 529,362 
1894.5. 2. 38,700 19012 .... 50 .... 577,998 
1895.6 .... 5 91,267 1902.3 .... 26 .... 549,371 
1896-7 .... 9 203,980 1903-4 .... 35 248,701 


Car. forward 22  .... £455,647 | Total. . 216 .. £3,287,749 


London Blectiic Power Schemes.— In a report on the Adminis- 
trative County of London & District Electric Power Co. 's bill, the 
borough electrical engineer of St. Paneras (Mr. S. W. Baynes) points 
out that 
Under the measure the company is not apparently compelled to supply 
any person or firm, the idea being (he urges) to select from all the 
districts every consumer that will be profitable at the price contemplated 
(14d. per unit), leaving the unprofitable consumers to be compulsorily sup- 
plied by the local authority. Were the local authorities supplying energy 
under similar conditions, a figure of about O 8d. per unit would prove a quite 
profitable charge. The company are not required to set aside the 30 years' 
and 42 years’ purchase money exacted in the case of municipal loans for 
electricity undertakings, and that would give them a further advantage 
over local authorities. St. Pancras is (Mr. Baynes points out) already 
supplying current for power under certain conditions at ld. per unit, and 
were the local authority allowed to choose their customers the price 
might be still further reduced. Mr. Baynes advises strenuous opposition 
to the bill, having regard especially to the fact that St. Pancras Council 
has invested £460,368 in its electrical enterprise on the understanding 
that other undertakings would not be permitted to enter the Council’s 
area of supply. 


Macclesfield.—Three years ago the Council obtained a provisional 
order, and though at various times the question of electricity supply 
has been discussed, nothing definite has been done to carry out the 
terms of the order. As a company is now applying for an order, the 
Council were recently asked by the Board of Trade as to the steps 
to be taken in order to carry out their obligations, and last week the 
Electricity committee decided to recommend the Council to appoint 
a consulting electrical engineer to formulate a municipal scheme for 
electricity supply, costing not more than £20,008. | 


Maidstone.—An inquiry was beld on Wednesday into the appli- 


cation of Maidstone Corporation for authority to extend their 


present tramway system. 


Manchester.— On Wednesday the Corporation were recommended 
by the Electricity committee to continue the appointment of Mr. 
S. L. Pearce as chief electrical engineer, for three years, on the 
following terms :— 

Salary for first year at rate of £900 per annum; for second and third 
years, £1,000 per annum. Mr. Pearce to enter into an agreement to 
remain in the employ of the Corporation for three years from Feb. 1, 1905, 
and to devote the whole of his time to the duties of the position and in 
carrying out any electrical extensions or works in the future that may be 
required, the engagement to be subject to any arrangement which the 
Corporation may from time to time make with consulting engineers. 

The chairman of the Electricity committee (Mr. Howanru) moved the 
adoption of the report and explained that the arrangements made with 
Mr. Pearce when Mr. Metzger retired had now terminated, and it was 
paitan i that an appointment should be made. Mr. Pearce had been 
deputy chief engineer for four years, and since he had had sole charge 
he had given the committee entire satisfaction. The salary proposed was 
similar to that received by Mr. Metzger, and £100 a year less than that 
paid to Mr. Wordingham four years ago. 

Mr. Нүмкѕ moved an amendment that the salary to be paid to Mr. 
Pearce remain at £800. 

After discussion the amendment was defeated by 67 votes to 15. 

The Tramways committee have also granted increases of salary 

to several officials of the trainways department. 
. The city electrical engineer (Mr.S L. Pearce) has presented a 
report to the Electricity committee upon the proposed extensions cf 
the plant at various sub-stations to micet the increased and antici- 
pated demand for electric power. 

It is intended to lay down extra plant at the Polygon, Bennett-street, 
Stuart-street, Queen's Park and Cheetham.hill sub-stations. Mr. Pearse 
states that the time has arrived when not only additional balancing plant 
is required at some of the stations, but an extension of the balancing 
mains is necessary in certain parts of the city. The approximate cost of 
the extensions is £22,890. Itis also pointed out that as the Bloom-strect 
Station is well loaded up, future extensions must take place at Dickenson- 
street, and it is recommended that three 500kw. motor-generators be put 
down there. The expenditure on the proposed new machinery is as 


follows: Three 5,00kw. motor-generators £6,000, foundations £200, h. and 
l.t. switchgear £1,500, contingencies £400; total £8,100. 


Manitoba —A commission has been appointed by Manitoba Pro- 
vincial Legislature to inquire into the advisability of the Government 
taking over the present privately-owned telephone system in the 
province, 


Middlesex Light Railways.—The County Council haveinstructed 
their engineer to prepare plans for the construction of the light rail- 
way to the Herts and Middlesex boundary at Barnet. 

The Cheshunt Light Railway order, authorising the construction 
of a light railway from Waltham Cross to Cheshunt in continuation 
of the Middlesex light railway to Waltham Cross, awaits the sanction 
of the Board of Trade, and certain suggested alterations as to the 
raising of stock to provide funds for the construction are still under 
consideration. 

An extension of time is being applied for for the completion of the 
light railways in Friern Barnet, New Southgate, Willesden and Wood 
Green, authorised in 1901. 

The electric tramway from Highgate Archway to Barnet, passing 
through Finchley and Whetstone, is nearing completion, and it is 
hoped that the line will be ready for opening in a few weeks. 


Municipal and County Olab.—This club held one of its suc- 
cessful house dinners on the 27th ult., the guest of the evening being 
Sir W. J. Collins, chairman of the Education committee of London 
County Council, when a number of distinguished members were 
present. 

Mr. Lavrence G. Gomme (clerk to the, L. C. C.), in proposing the toast of 
the club guest, said Sir William Collins was known to all Londoners, and, 
indeed, to all municipal workers, as a distinguished member of London 
County Council, and as one of the ablest of its past chairmen. 

In responding, Sir WILLIAM Сотллхв said it had been truly said that a 
sound system of local government was a sure keystone of our political 
liberties in as far as they found Parliament sometimes paralysed by the 
volume of work it endeavoured to undertake, so they would look more and 
more to the local administrators of the country to relieve a good deal 
of that administrative work which Parliament had found itself unable 
to battle with. 


Municipal Telephony.— Last week Glasgow Telephone com- 
mittee recommended 

(4) That the present telephone call wire system should be gradually 
superseded, and that in lieu thereof the automatic calling and clearing 
lamp system should be adopted; (b) that in the first place the new system 
should be applied to the Hillhead exchange—the probable cost being 
estimated at £1,500; and (c) that offers be invited for carrying out the 
necessary works. 

The general manager (Mr. Macrer) reported that it was necessary to 
extend the switchboard in the Hillhead exchange, and it was agreed to 
get offers for the work. 

The chairman (Mr. James ALEXANDER) explained that the number of 
telephones now woking was 12,097. Of the subscribers, 96 per cent. 
were on the unlimited system. A year ago a committee was appointed 
to consider the operating arrangements. When their system began they 
adopted the call-wire system, which was the best known at the time, and 
was in use throughout the country. The change was one which would 
benefit both operators and subscribers. 

Bailie BRUCE MURRAY moved that the matter be referred back. He 
was a member of the committee appointed to consider the probable cost 
of altering the system, but despite every effort he could get absolutely no 
information. He was assured in committee by Mr. A. В. Bennett, and 
the Corporation received the assurance from Mr. Alexander, that the cost 
would be trifling. They were now asked to approve of an experiment with- 
out any information as to the cost of the alteration of the whole system 
or as to the financial position of the telephone enterprise, or as to how the 
money was to be provided, whether out of revenue or by an addition to 
capital. Taking the subscribers in Hillhead at 800, if it cost £1,500 to 
deal with these, how much would it cost to deal with 12,000 subscribers ? 
If they went into the matter they would find that the expenditure involved 
would be £23,000 or £24,000. Despite glowing predictions that there 
would be a revenue of £10,000 by this time, he understood that the 
position of the department was actually worse than it was this time last 
year. The Corporation should seriously consider the position before 
authorising such a large expenditure. The whole method adopted by the 
committee from the day they began had been one of secrecy from both the 
Corporation and the public. That was absolutely wrong in municipal 
trading, and would give rise to hole-and-corner work. They expected to 
distract attention from the gross inaccuracies of their preliminary 
estimates and from the fact that the £5 rate was not paying. If they 
had any regard for their reputation as business men they would ask 
more information before they passed the minute. А 

Mr. W. Е. Axprerson said that when the Corporation inaugurated their 
telephone service four years ago the question of the switchboard was 
really in a transition state. They took the best advice they could get, 
and it was found that the lamp system was not an established suocess at 
that time, but supposing it had been, Mr. Bennett found that when it was 
introduced the proprietors of it were under obligations to the National 
Telephone Co. not to supply it to any other concern. The whole cause of 
their trouble to-day was that while the call wire system was a sufli- 
cient service with a limited number of subscribers, the Corporation 
system had developed in four years what it had taken any other com- 
pany, including the National, 20 years to develop. ‘Therefore, the system 
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that was good enough for a small number of subscribers was inadequate. 

By allowing others to experiment with the system which they now proposed 

to introduce they would get it 50 per cent cheaper than four years ago. 
The minutes were adopted by 44 votes to 9. 


Parliamentary Notice.—The Midland Electric Corpn. for 
Power Distribution (Ltd.) will apply for leave to introduce a bill to 
enable the company to supply and distribute electrical energy in bulk 
in Stourbridge, to revive or extend the time fixed by the Stour- 
bridge Electric Lighting order, 1899, within which Stourbridge 
Council are to lay mains and supply electricity within the compul- 
sory area, and to alter, amend and extend the provisions of the 
Midland Electric Power Distribution and Lighting order, 1898, and 
the Council's 1899 order. | 


Plymouth.—For the quarter ended December the Electricity 
and Street Lighting committee sold 545,117 units of electric cur- 
rent, of which 224,505 were supplied to the Corporation tramways, 
22,600 to Plymouth, Stonehouse and Devonport tramways, 250,185 
to private consumers, 37,350 for are lighting, 5,898 for private 
motors and 4,622 for miscellaneous purposes. The estimated 
receipts were £6,763. 9s. 6d., against £6,096. тв. 4d. in the cor- 
responding period of 1908, when the total consumption was 
461,699 units. The equivalent of 48,735 8 c.p. lamps is connected, 
against 89,579 last year. 


Presentations.—Mr. M. H. Volk, on resigning the post of works 
engineer of Brighton Corporation tramways to become engineer and 
general manager of Volk's electric railway, has been presented by 
the staff with a set of drawing instruments and a tramway text- 
book, and by the mechanics in the workshop with a walking stick. 

On Wednesday the employes of Shoreditch (London) electricity 
department presented Mr. Sidney Herbert Thomas, electrician-in- 
charge, with a marble timepiece and ornaments on the occasion of 
his recent marriage. In the unavoidable absence of the engineer- 
in-chief (Mr. C. Newton Russell) the presentation was made by 
Mr. George Kemp, assistant engineer. 


Preston Technical School.—On Monday the new electrical and 
mechanical laboratories of Preston Technical School were opened by 
Mr. Y. W. Booth. The trustees of the late Mr. J. B. Booth con- 
tributed £2,500 and Messrs. Dick, Kerr & Co. £500 towards the 
cost of equipping the laboratories. 


Provisional Order Revocation.— The Board of Trade have 
revoked the Sudbury Electric Lighting Order, 1900. 


Retford.— The Board of Trade have notified the Council of the 
revocation of the Retford electric lighting order, 1899. 


Ripon.— The Mayor (Ald. Тее) stated at the Council meeting on 
' Tuesday that several companies were applying for provisional elec. 
tric lighting orders, though the Corporation 9 had an order. 
They could do nothing until they knew what the Power & Traction 
(Ltd.), who had already obtained a tramway order for Ripon, 
proposed to do. 


St. Pancras (London).—At Wednesday's Council meeting the 
electrical engineer (Mr. S. W. Baynes) reported that a number of 
the bases of the arc lamp posts had been split by frost. 


Salford.-—Increases of salary have been granted as follows :— 
Electricity department: Mr. С, D. Taite, chief engineer, fron: £700 
to £750. Tramways department: Mr. E. Hatton, manager, from 
£500 to £550; Mr. G. Holford, chief clerk, from £200 to £225; 
Mr. C. H. Chesters, traffic superintendent, from £200 to £220. 


Southampton.—The borough electrical engineer (Mr. H. F. 
Street) has presented a lengthy report upon the subject of the 
depreciation of plant. 

Mr. Street thinks it inadvisable to set aside a fixed percentage on 
capital, in addition to the amount for repayment of loans, as it might 
seriously interfere with the undertaking if the present condition of 
affairs were altered. In regard to the question of depreciation in con. 
nection with income tax assessments, there was only a small amount 
involved, possibly not averaging £200 per annum, and he did not think it 
wise to suggest high and impossible rates of depreciation for the purpose 
of evading the contribution to the National Exchequer, as, through 
quibbling over & small sum per annum, the undertaking might be com- 
mitted in some future years for putting aside а sum higher than the 
revenue would admit without rate aid. 

The Electric Lighting committee recommended the Council that no 
further sum be set aside for depreciation than the provision already made, 
and this was approved by the Council. 

The Council have deferred the recommendation of the Electricity 
committee to increase the salary of the borough electrical engineer 
(Mr. H. F. Street) from £500 to £650 per annum (by annual incre- 
ments of £50 per annum, commencing April 1) until a report 
from the Joint Electricity and Tramways conimittee has been 
presented 


Stepney (London).—The Council have decided, on the advice of 
their consulting engineer (Mr. Arthur Wright), to apply for sanction 
to borrow £3,770 for storage tanks, water softening plant, &c., for 
the electricity works. The Electrie Lighting committee report that 
the anticipatcd increase in the output next winter will necessitate 
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the provision of an additional steam turbine generator at the station, 
and it has been decided to obtain from C. A. Parsons & Co. a dupli- 
eate of the machine recently installed, to be delivered by Sept. 1. 


Btirli»ng.—' The Council have obtained sanction to a further loan 
of £4,000 for electric lighting extensions. 


Sunderland.— The Electricity committee recommend the Cor- 
poration to enter into an agreement with Sir James Laing & Sons 
and Short Bros. for the supply of electric power to their shipyards 
for 10 years. Sanction to a loan of £15,000 of plant and mains 
in connection with these extensions is to be asked for. 

The estimated gross expenditure of the committee during the 
half-year ending Sept. 30 next is £11,557 and the revenue £16,883. 
Interest on the capital of £280,394, less tax, will amount to 
£4,828. 


Swansea.—The result of the ratepayers' poll on the Corporation 
tramways bill was 2,147 for and 1,887 against. 


Tredegar.—The manager of the Tredegar Company's colliery 
department (Mr. A. S. Tallis) recently submitted proposals for sup- 
plying electricity in bulk to the Council, and at the last Council 
meeting а deputation was appointed to discuss terms. 


Turkey.— The Financial Times reports that a Belgian syndi- 
cate has acquired a concession for the construction of electric light 
and power works and tramways at Damascus. The concession 
carries the right to utilise for the generation of electric power all the 
available water power within a distance of 18 miles of Damascus. 


Wakefield.—On Monday the Council referred back а recommen- 
dation of the Electric Lighting committee to apply for sanction to a 
further loan of £18,000 for electric lighting extensions. 

A recommendation that Mr. H. A. Neville, chief assistant elec- 
trical engineer, be appointed city electrical engineer, at £300, rising 
by annual increments of £25 to £100 per annum, was also referred 
back, the voting being 10 to 9. 


Whales and Submarine Cables.— Not for the first time a whale 
has succeeded in causing material damage to a submarine telegraph 
cable. In the Persian Gulf on one occasion a whale, in the course 
of its submarine gambols, became entangled in a cable, and in extri- 
cating itself succeeded in breaking the cable. On another occasion 
off the coast of South America a similar result followed a whale's 
entanglement. But the latest report (all the way from Alaska) 
is that a whale had its teeth embedded in a cable off the Alaska 
coast and became so fixed that it was unable to escape and was 
drowned, the body being found attached to the cable a consider- 
able time after death. This is, anyway, the first case on record of 
such a break. 


Wimbledon.— At the meeting of the Council last week the General 
Purposes committee reported that they had approved the. recom- 
mendation of the Electric Lighting committee that the plant at the 
electricity station should be extended by the addition of three . 
1,000kw. turbo-alternators with condensers and the necessary 
foundations, that one 1,000kw. turbo-alternator with condenser 
be obtained and erected, and that the electrical engineer (Mr. H. 
Tomlinson Lee) be instructed to prepare plans and estimates for 
such foundations and one 1,000kw. turbo-alternator with condenser, 
Ke. The recommendation was adopted. 


Concert.—The Dynamical Cricket Club gave a concert at the 
Victoria Hall, Archer-street, Bayswater, London, on Thursday 
evening, Jan. 26, under the presidency of Mr. W. A. S. Benson. 
Among the items on the programme was & song by Mr F. W. 
Cowdray, the secretary of the club. | 


— 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Stoke Newington (London) Council invite tenders for supply, 
delivery and erection of sub-station plant and mains, including 
transformers, three-phase motor generators, boosters, &c., extra h.t. 
and three-wire l.t. switchboards, storage battery and 1.t. distribution 
mains. Specifications, &c., may be seen at the offices of the con- 
sulting engineers (Messrs. Talbot & Stevenson), 26, Victoria-street, 
London, S.W., and copies obtained of the borough surveyor (Mr. 
W. F. Loveday), Town Hall, Milton-road, Stoke Newington, N, 
after Feb. 6. Tenders (addressed Electric Lighting committee) to 
the Town Hall by 4 p.m. March 8. See alsoan advertisement. 


Fulham (London) Establishment committee are prepared to 
receive tenders for the supply and erection of condensing plant, 
boilers, economisers and stokers. Specifications, &c., from the 
borough electrical and consulting engineer (Mr. Arthur J. Fuller) 
after 8th inst. Tenders, on forms supplied and addressed to the 
Town Clerk, Town Hall, Fulham, by noon 22nd inst. See an 
advertisement for additional particulars. 


646 


THE ELECTRICIAN, 


FEBRUARY 3, 1905. 


Manchester Tramways committee are prepared to receive tenders 
for supply and erection of a main switchboard, auxiliary distribution 
boards, &c., for their car-repairing works. Specifications from the 
general manager (Mr. J. M. McElroy, 55, Piccadilly, Manchester) 
Tenders to chairman of committee by 10 a.m. Feb. 14. See also an 
advertisement. 


Manchester Electricity committee invite tenders for supply and 
erection at Dickinson-street station and sub-stations of (a) motor 
gene rators and (b) five-wire balancers. Specifications from the 
secretary of the Electricity committee, Mr. F. E. Hughes. Tenders 
(addressed to the chairman) to the Town Hall, Manchester, by 
10 a.m. 21st inst. See also advertisement. 


Dublin Corporation invite tenders for supply of arc-lamp carbons. 
Specifications, &e., from the City Engineer, City Hall, Dublin. 
Tenders to the town clerk, Mr. Henry Campbell, City Hall, Dublin, 
by Feb. 28. See also advertisement. 


The Council of the Metropolitan Borough of Bermondsey invites 
tenders for the supply of stores and articles for one year from 
March 81, 1905, including arc-lamp carbons, conduits, electricity 
meters, demand indicators and main fuses, engine oils, indiarubber 
cables and jointing material, lead-covered cables and meter boards. 
Samples may be seen at the electricity works upon application to the 
borough electrical engineer, Mr. W. H. Vincent. Forms of tender 
from the town clerk (Mr. Fredk. Ryall), to whom tenders by 4 p. m., 
Feb. 6. 


Hammersmith (London) Council invites tenders for the supply 
of stores for the 12 months ending March 31, 1906, including arc- 
lamp accessories, globes, &c., brooms and brushes, carbons, commu- 
tator brushes, electrical goods, files, fire bricks, gauge glasses, 
incandescent lamps, insulated wires, lubricating oil, metals, meters, 
oilmen’s goods, packing and jointing materials, screws, tools and 
Welsh smokeless and other steam coal, Tenders to the town clerk 
(Mr. Thompson) by 4 p.m. Feb. 8. 


Bury (Lancs.) Electricity committee invite tenders for a 500kw. 
direct-current high-speed generating set. Specifications, &c., from 
the engineer and manager (Mr. S. J. Watson). Tenders to the 
Municipal Offices, Bury, by noon Feb. 14. 


West Ham Borough Council invite tenders for engine room stores, 
cable, integrating wattmeters, double-pole house cutout boxes, trans- 
formers, incandescent lamps and coal. Tenders to town clerk by 
4 p.m. Feb. 9. 


Midland Railway Co. (Northern Counties committee), Ireland, 
require tenders by 10th inst. for 12 months' supply of stores, inclu 
ding telegraph ironwork, batteries, signal wire, &s. Tender forms 
from York-road Station, Belfast. 


- Barking District Council require tenders by 5 p.m. 10th inst. for 
dynamo, water-tube boiler, feed pump, water softener, travelling 
crane, &c. | 

Portsmouth Corporation require tenders by 16th inst. for street 
work (laying cables, &c.), and supply of clectrical goods, iron- 
mongery, &c., for 12 months, 


Blackburn Electricity and Tramways committee invite tenders 
for stores for 12 months ending March 25, 1906. Tenders by noon. 
of 16th inst. 


‚ Ashton-under-Lync Electricity committee require tenders for 
: eM pump for their electricity works. Tenders by noon of 
eb. 15. 
Ilford District Council invite tenders for about 2,400yds. of 0°4in 
concentric armoured cable. Tenders to chairman by 4 p.m. Feb. 7. 


Leek District Council require tenders by 20th inst. for wiring and 
fitting the town hall for the electric light. 


Todmorden Corporation invite tenders for supply of electricity 
meters. 

Army Oontracts.—Manufacturers who may wish to. be invited 
to tender for army requirements should, by letter addressed to the 
Secretary, War Office, state the particular articles which they manu- 
facture and the names of at least two well-known firms or public 
bodies who have purchased from them and are in a position to 
certify as to the quality of their productions. The articles to be 
purchased include electrical stores, cables, chemicals, clocks, copper 
wire, glassware, &c. Firms whose names are on the War Office list 
need not apply. Further particulars are given in an advertisement. 


TENDBBS RECBIVED AND ACOEPTED. 


London County Council on Tuesday received the following tenders 
for roading and platelaying in connection with the construction of the 
conduit tramways from Clerkenwell-road to the Angel, Islington :— 


John Mowlem & Co, (accepted)............ ees. £27,925 0 0 
Muirhead, Greig & Matthews ................ 31,619 15 6 
J. G. White & Со. ........ 77 31,218 7 10 
Dick, Kerr & (o. ng aae 29,924 9 10 
Wm. Griffiths & Со. ............ D dd faeces v 29,704 1 5 
R. W. Blackwell & Co. % % % % % %, % % „% 6e ое „ „ од 29,149 14 6 


The Tranmere Bay Development Co., Birkenhead, have placed a 
contract with the Power- Gas Corpn. (Ltd.), 39, Victoria - street. 
London, S. W., for a gas-driven electric installation for their new 
shipyard. The installation consists of a power - gas plant of 8,000 H. P. 
capacity, the larger portion of the gas generated being intended for 
firing furnaces. The electric generating plant comprises two 
400 1. H. p. gas engines, each direct-coupled to a Bruce Peebles 
220kw. dynamo, and three 250 r.H.P. gas engines each direct- 
coupled to a Bruce Peebles 140kw. dynamo. 


The tender of the Electrical Engineering & Maintenance Co. has 
been accepted by Camberwell (London) Council for keeping in order 
telephones and electric bells in the Town Hall, and the tender of 
Мау, Calder & Co. has been accepted for similar work at Grove Vale 

epot. 

Ormskirk Guardians have aceepted the following tenders :— 

Morley Elec. Eng. Co., steam exhaust, &c., p'ping and erection of 
plant, at £463, and for a booster at £68; Hart Accumulator Co., storage 
battery (116 standard lighting type cells), £267. 9s., and £19. 15s. per 
annum for five years’ maintenance; H. Taffs & Co., wiring and cables, 
£998, 10s. 

Swansea Corporation have accepted the tender of J. & Н. McLaren 
for a 450 I.H.P. marine type triple-expansion engine; that of Siemens 
Brothers & Co. for а 225kw. continuous-current dynamo; and that 
of Herbert Morris & Bastert for an 8-ton travelling hand crane. 


Sunderland Electricity & Lighting committee have accepted the 
tender of Balcke & Co. for a cooling tower at Hylton road station, 
and that of the Sunderland Forge & Engineering Co. for alterations 
to the plant at the sub-stations. 


The D. P. Battery Co. (Ltd.), 11, Victoria-street, London, S. W., 
have received the order for the storage battery for Ramsgate elec- 
tricity works, consisting of 260 L.S. type 13- plate cells in lead-lined 
wood boxes. 


Hackney (London) Council have accepted the tender of Johnson 
& Phillips for are lamps and pillars, and those of the Reason 
Mfg. Co. and the Schattner Electricity Meter (Ltd.) for demand 
indicators. 


Pudsey Corporation have accepted the tender of Johnson « 
Phillips for underground cables, boxes and switchboard. The con- 
tract includes laying and erecting. 

The War Office has placed an order with Johnson & Phillips for 
rubber and paper cables, with boxes, for the electric lighting, &c., 
at the Royal Small Arms Factory, Enfield Lock. 


East Ham Council have accepted the tender of Meldrum Bros. 
for the supply and erection of two ranges of destructor cells and 
regenerator at £3,105. 


Derby Corporation have placed an order with Callender’s Co. 
for tramway feeder cable at £208. 10s. 


Stepney (London) Council have placed un order with C. A. Parsons 
& Co. for a steam turbine generator at £5,900. 


BUSINESS NOTICES. 


Messrs. Richard C. Dieppe and W. T. Knorr, have started 
business under the title of the Universal Electrical Mfg. Co., at 
14, Station-parade, Peckham, London, S.E., for the manufacture of 
switchboards, switchis. and accessories. Mr. Dieppe has been for 
four years with Johnson & Phillips as chief draughtsman and works 
manager, and previously had considerable experience with leading 
electrical engineering and shipbuilding firms. Mr. Knorr has been 
with Johnson & Phillips for the past 14 years, in charge of switch- 
board, arc lamp and mechanician shops. 


The General Contracts Co. (Ltd.), of 1, Fenchurch-avenue, London, 
E. C., have found it necessary, in consequence of increasing business, 
to remove to larger premises at 62, Rosebery-avenue, Clerkenwell, 
London, E.C. | | 


John Sandford and Hy. Wm. Wartnaby Dix, electrical engineers, 
44, Waterloo-st, Birmingham, have dissolved partnership. 


Plant for Sale.—Messrs. Beanland, Perkin & Co., Leeds, have 
for sale two 50 н.р. Sentinel engines, direct coupled to 30kw. 
dynamos; also a 85 н.р. gas engine, a 26kw. Taunton dynamo, two 
88 н.р. Westinghouse engines with 18kw. Hartnell dynamos. See 
advertisement. 

Mr. H. W. Bindon, 76, Rushey-green, Catford, S.E., has for sale 
а gas engine, dynamo, E P.S. battery, &c. See advertisement. 


Business for Sale.—A well-established mechanical and electrical 
engineering business is for sale by private treaty by Messrs. C. 
Baker & Co., 39, Bennett's-hill, Birmingham. See advertisement. 


Premises for Sale, &c.— Messrs. Furber, surveyors, valuera and 
auctioneers, 8, Warwick-court, Gray's Inn, London, W.C,, will offer 
for sale at the Mart, Tokenhouse- yard, London, on March 2 at 2 p. m., 
a substantial building, No. 158, Farringdon-road, comprising & ware- 
house and factory, of which particulars will be found in an advertise- 
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ment elsewhere. These premises were formerly in the occupation 
of Messrs. Ely Bros., the well-known ammunition manufacturers, 
who have now erected new works at Edmonton, where the Farring- 
don-road branch of the business will be carried on. 


A ground floor, area 2,700 super. ft., equipped with electric power, 
and suitable for general engineering, is to let. Applications to 
Messrs. Marshall & Co., Campbell Works, Stoke Newington, Lon- 
don, N. See advertisement. 


Messrs. Stimson & Son, 8, Moorgate-street, E.C. and 2, New Kent- 
road, S.E., London, have extensive factory premises (close to Vaux- 
hall and Nine Elns, with frontage to the main road) to let. See 
advertisement. 


Electric Pendant.—A new form of electric pendant has been 
introduced by Messrs. Player & Mitchell, of Birmingham, who are 
sole makers of this device under Lea’s patent (No. 13,169, 1904). 
The fitting is designed for the lighting of machine and other tools. 
It is claimed to be particularly adaptable to almost any apparatus 
for which an adjustable fitting of the kind is required. The fittings 
are made in four sizes, the largest for workshop and the smallest 
for office use. 


Electric Fire Alarm Apparatus.— There are many claims made 
in a pamphlet just issued by the Мау. Oatway Fire Appliances (Ltd.), 
99 and 94, Paul-street, London, E.C., but it is fair to the company 
to say that these claims are justified by the proved results where 
May-Oatway fire appliances have been installed. And many of these 
installations are representative, for they include such huge blocks of 
buildings as those occupied by Messrs. Clark & Co. at Paisley, J. 
Templeton & Co. at Greenhead, the Midland Railway Co.'s buildings, 
at Heysham Harbour, Harrod's Stores at Brompton (London) Rown- 
tree's confectionery works at York, and scores of other large works, 
premises, municipal buildings, theatres, schools, &c., nt home and 
abroad. Besides being an excellent example of the printers’ art, 
the book describing the May-Oatway apparatus, of which we have 
received a copy, contains information which is of interest both from 
its technical and gencral contents. Attention has been given to the 
iltustrations as the subject deserves. 


London City Lighting.—In connection with the lighting of some 
of the most important parts of the City arc lamps of the “ Excello ” 
type, supplied by the Union Electric Co , 151, Queen Victoria-street, 
London, E.C., are being employed. 


Wireless Telegraph Oode.—Marconi's Wireless Telegraph Co., 
18, Finch-lane, London, E.C., have (as a consequence of the notice 
recently issued by the Postmaster-Gencral in connection with the 
acceptance by the Post Office of messages to be forwarded over the 
system of the Marconi Co. to ships at sea) prepared for early pub- 
lication a special telegraphic code for the use of senders of wireless 
messages. It is also intended to issue from time to time a register 
containing the names and telegraphic and business addresses of all 
persons who use the Marconi code, to enable persons both ashore 
and afloat to ascertain promptly the names and addresses of those 
with whom they can communicate by this means. 


Catalogues, &c.—In һ new switchboard list of the General 
Electric Co. various types of panels are illustrated and described. 
Most of these panels have been specially designed to meet particular 
requirements of central station engineers. The company have put 
down special plant at their Manchester works with a view to meet- 
ing the demand for special types of boards, and all parts have, as 

far as possi- 


3 ble, been 
~ gtandardised. 

* Among these 

standardised 

parts is the framework on 

which the panels have 


been worked. These have 
been’ designed as far as 
possible to simplify the 
construction of the board 
without interfering with 
its strength. The accom- 
panying illustration shows 
the standard framework, 


the ease with which these 
boards can be erected. 
The design is such that 
both incoming and outgo- 
ing mains can be carried 
down through the cable 
channel, and thence carried direct through a suitable opening in 
the base of the frame direct to the terminals, thus ensuring a clear 
and free run for the mains, The high-tension switch gear illustrated 
in the new list is suitable for alternating-current circuits up to 


G. E. C. STANDARD CAST-IRON SWITCH2OARD 
FRAMEWORK. 


and gives a good idea of 


10,000 volts. The switches and circuit-breakers arc of the 
plunger type. In the same list is included the company’s stan- 
dard type of traction feeder pillar, and there is a good list of 
accessories and spare parts for both continuous and alternating- 
current work. 


Recent railway disasters have called renewed attention to the 
subject of efficient signalling systems, and the opportunity is taken 
by the Miller Signalling Synd., Salisbury House, London Wall, 
London, E. C., to issue particulars of their system of railway signal- 
ling, which they claim would have prevented such accidents as that 
which recently occurred on the Midland Railway. The company 
regard as an additional reason for the most up-to-date systems of 
signalling being adopted on railways the fact that the increasing 
speed of trains finds the old-fashioned systems of signalling unequal 
to the demands made upon them. The Miller system was fully 
described in The Electrician, Vol. L., p. 680. 


„ Tangential Water Wheels is the subject of a pamphlet issued by 
the Abner. Doble Co., of San Francisco, U. S. A., and describes a variety 
of apparatus connected, with water-wheel work manufactured and 
supplied by the company. One of the illustrations shows a Dcble 
wheel installed at the works of the Edison Electric Co., at Los 
Angeles, after a year's continuous running under a head of water of 
1,960ft. at 480 revs. per min. 


From Messrs. Johnson & Phillips, Charlton, Kent, we have 
received an illustrated pamphlet descriptive of their cables and 
junction boxes. This firm manufactures rubber, paper and dry- 
core cables, and has in stock a large number of designs and patterns 
for disconnecting boxes for all classes of cable. The underground 
network disconnecting and fuse boxes are fitted with bell covers, 
and, being self-contained, it is unnecessary to provide brick pits for 
them. They ave thus easy of access and there are no bolts or nuts 
on the covers. | 


Messrs. Siemens Brothers & Co. have issued some further leaflets 
(No. 507B, 548 and 549). The first deals with М.С. controllers for 
cranes and capstans of standard sizes from 50 to 400 amperes. The 
second deals with I generators (fonr- pole continuous machines) 
made in eight sizes, from 2kw. to 49kw. ‘These have wrought-iron 
poles cast solid into the frame, which is circular in shape and of 
cast iron. The pole shoes are laminated and screwed to the pole 
face. While the bearing bracket at the driving end is cast in one 
piece with the frame, that at the opposite end is bolted to a circular 
seating of the frame. Each size is standardised for high, medium 
and low speeds at 110, 220 and 500 volts. The last-mentioned 
leaflet deals with motors of a corresponding design, ranging from 
2} n. H. p. to 58 n. H. p. 


Part 1 (January, 1905) of Messrs. W. T. Henley's price list of 
paper insulated cables for electric lighting, power and traction has 
been issued, and comprises particulars of a lengthy list of cables, 
including low tension, single, concentric, triple concentric, twin, 
three-core and high tension concentric cables. These particulars 
are tabulated in a form easily followed by those who seek the 
information which is given. There is, in addition, some introduc- 
tory matter giving particulars of the process of manufacture The 
tables are calculated upon the recently published report of the 
Engineering Standards committee. 


The Simplex Steel Conduit Co. notify in & leaflet (No. 102) 
just issued that important percentage reductions in the price of 
„Simplex material have been made. Copies of the leaflet can be 
obtained by the trade on request. | 


A circular list of iron-clad motor starters is issued by Ernest F. 
Moy (Ltd.), Camden Town, London, N. W. 


New lists of vee cramps and blocks and of box jigs have been 
issued by Edward G. Herbert (Ltd.), Manchester. 


Exports of Electrical Apparatus and Material.— The follow. 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from Jan. 25 to 31, with the ports 
of destination :— 


"Aden—4£4'7 (telegraph apparatus) Africa—Alexandria, £738; Cape 
Town, £253 (including £78 telegraph material); Dclagoa Bay, £87; 
Durban, £764 (including £319 telegtaph material); East London, $46; 
Port Elizabeth, £41. Argentina—Buenos Ayres, £72. Australasia — 
Adelaide, £10; Fremantle, £39; Launceston, £47 ; Perth, 2159; Sydney, 
£683 ; Wellington, £425. Azores—£19 (telegraph material). Brazil—Rio 
Janeiro, £28. Burma—Rangoon, £38. Ceylon— Colombo, £45. China — 
Kowloon, £260 ; Shanghai, £207. Cochin China —Saigon, £10. ' France— 
Paris, £20. Germany—Hamburg, £59. Gibraltar —£275. | Holland— 
Rotterdam, £40; Amsterdam, £69; Flushing, £54. Hong Kong —£209. 
India—Bombay, £139 ; Calcutta, £405 ; Madras, £132. Italy—Leghorn, 
£300. Japan—Kobe, £83; Nagasaki, £15; Tokyo, £3,527; Yokohama, 
£280. Malta, £18. Straits Settlements—Penang, £276 ; Singapore, £16 
(telegraph material). Total £9,930, against £156,236 iu the corresponding 
week last year (Jan. 27 to Feb. 2). | 
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PATENT RECORD. 


mcm ed 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. URN, ELLIS & PRYOR, 
Chartered Patent Agents, 70, Chancery lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Nork.— The undermentioned Applications are not open to public inspection 
untilafter acceptance of Complete Specification. The names within parcntheses 
are those of communicators of inrentions. When Complete Specification 
accompanies application, an asterisk is afixcd. 

Unless otherwise stated, the application is made in London. 


Decemter 5, 1904. 

26,391 M. H. SurrH. Mechanism for use with “ Hertzian " wave apparatus, 
‚439 Е. BickxRsTETH. Electri: light decoration, 

X. I. Fesny (C. Wirt, U.S.). Brushes for elec'ric machines. 
У.Т. Ferny C. Wirt, U. S.). Rheostate. 
S. B. FLYNT and L. A. Malpzx. Insulator for electric wires.“ 
458 O. D. Lucas. Mercury vapour lamps. ` 
26.475 A. H. MeNIIL. Electric fire-alarms and thermo-indicatozs. 


December 6, 1904. 
26,627 A. Eckstein and Н. J. Coates. Manchester, Electric ignition 
apparatus. 
26,529 К J. CROWLEY and A. BLACKMAN. Storage batterie: 
26.538 F. HERBERT. Fuse boxes, ceiling boxes, wall pluga, &c.* 
26.552 S. BIHELLER. Lanterns for use ia electric lighting. 
26,557 A. J. Boutt (E. A. Ashcroft, Algeria) Produc:ion of metals of 
the alkali group by electrolysis. 


26.582 C. E. Davies. Dire:t-zurrent dynam electric machines. 
26.588 B. T. H. Co. (G. E. Co., U.S.). Electrical distribution. 
26.559 B. T. H. Со. G. E. Co., U. S.). Switches. 


26,002 J. Y. Јонмѕох (Badische Anilin & Soda Fabrik, Germany’. Pro- 
ducing reactions in gases by electric arc. 
26,603 I. E. Winstow. Apparatus for holding өг su:p2ndingz trolle у wires 


December 7, 1904. 


26,618 A. TAYLOR, JuN. Glasgow. Appliances for shifting p inta of tram- 
Ways or railways. 

26.656 W. Gourtox. Electric lamps. 

26,679 W. Saarrer. Electric current pr .teciing devices. 
for, Dec. 9. 1903, date of application in Germany.)* 

26.686 Stamens BROTHERS & Co. and G. S. GRIMSTON. Telegraphs. 

26.696 S. EISENSTEIN. Apparatus for wireless telegraphy or telephony. * 


December 8. 1904. 


26.703 A. К. WalusLxT. Halifax. Clips for tuppoi ting electric conductors, 
20,108 С. W. Wenster. Bradford. Automatic Starters for electric motors. 
26.709 A. S. BLACKMAN. Bradford. Fuse or tt rminal boxes for electric 
27, 
26, 


i Da'e applied 


09 
maine. . 
746 J. Ғїррв and J. Е. Warr. Automatic fire-alarms. 
748 Marcont’s WIRELESS TELEGRAPH Co. and E. Рюрик. Controlling 
telegraphic recordera. 
96,757 Si&«ENS BROTHERS & Co. 
Electric bells.* 
26,761 J. M. WELLINGTON and W. F. DANIELL. Are lampe. 
26.769 х. J. Witttaws. Coil trembler for electrical igoition apparatus. 
=-————————@Л1{2 Н. Н. Laxe (C. J. Schwarze and A. M. Kelle. U S. Flectromag- 
netic apparatus. 
26.785 О. G. M. HanbiNcHAM (Felten & Guilleaume Carlswerk A.G., 
Germany . Rendering insulation of conductors fireproof. 
26.791 A. HEYLAND. Liverpool. Connections for compounding trans- 
formera, Хе. (Date applied for, Dec. 8, 1903, date of application 
in Belgium.) * 
26,799 J. C. Drag. Holders for incandescent lamps. 
26,8:5 F. M. Lewis Alternating-curren: electro motor. 


December 9, 1904. 

86,820 C. M. Dorwax, R. A. SutrH and H. G. Bases. Salford. Switches 
acd cutouts.* 

20.849 B. M. Bax. Birmiogham. E'ectro-deposition of metals. 

20.887 P. MacGaHas. Three-phase ground detectora. (Date applied for, 
Jan. 20. 1901, date of application in T. S., 

26.906 J. R Dick and Rgasos Mro. Co. Demand indicators, 

20.915 J. T. Н Denpster. Electrodes for arc lamps. (Date applied for, 
Dec. 10, 1905, date of application in U.S. * 

* 26.916 C. Г. STEISMETZ. Are lamp electrodes Date apy lied for, Dec. 10. 

19 W. date of application in US. ° 

26.917 M. В. WurrsEY. Electrodes for arc lamps, 
Рес, 10. 1903. date of application ia US." 

20.918 J. HARDEN. Arc lampe and electrodes therefor. Date applied for, 
Dec. 10, 1905. date of application in D 

20.919 J. Hawes, Are lamp elec:redes. Date applied for. Dec. 10. 
1905, date of application in U x. ° 

26.920 C. F. I.: xusar. А: lamp electrodes. 
1903, date of aprication in U.S. 

2.931 and 26.322 W. S. WEED х. Are iht electrodes, 
Ie. 10. 1903. date of application in U S. 

4923 RT.H Co. GE. Co U.S. Rhezata. 

720 825 E T.H. C G. FE C.., U. S.. Есе кемшп instruments. 

20313 R J. B. MIC T A. Elia. USO. Stage batteries * 

2.99 Б J. F. Mitts T. A Fd: U.S.. C atinugus apparatus for 
nickel plating." : 


(Stemens & Halske A.G. Germany.) 


(Date applied for, 


Date appiiel fur, Dec. 10. 
Date applied for, 


26,957 C. Н. Pru and E. J. WirroowBE, Bristol. Electric signalling. 

26.985 G. Pack, A. Hotes, J. Н. Ногмеѕ, L. W. Houmas and Е. Howes. 
Switches. 

26,086 Н. V. James and R. A. MaRPLEs. Electrically controlled and 
variable speed gear. 


| 26,997 W. M. STILL and А. С. ADAMSON. Telephone i. pparatus. 


27.000 D. L. Lrnpquist. Electromagnete.* 

27,003 A. BÉsassy. Switches. Date applied for, Dec. 17, 1903, date of 
application in Switzerland. 

27,010 О. О. Квон. Frequency changera. (Date applied fur, Dec. 12, 
1903. date of application ia U.S.)“ 

27,011 O. О. Касн. Vapour electric apparatus. Date applied for, Dec. 12, 
18035, date of application in U.S ).* 


SPECIFICATIONS PUBLISHED. 
Note,—All specifications can be obtained at the uniform price of Sd. each. 


1903. 
Etectric chiin- welding machines. 


1904. 
151 La Coue. Regulation of electric currents. 
Jan 5, 1803). 
552 BassoMrigRRE and DARDEAU. 
Jan. 15, 1903', 
716 RawortH. Control and propulsion of electric vehicles. | 
2,063 NEHMER. Static electrical machines for lighting раз, ether and the 
like. 
2,152 Rasch CLAYTON and СкттЕр Alka Co. Electrolytic cells. 
2,456 B.T.-H. Co. (С.Е. Co., U.S.). Machines for treating filaments. 
5,998 Levis (G.E. Co, U.S.) Obtaining metals from compounds con- 
taining silicon. 
4.234 ELPHINSTONE. Ele:trical measuring and indicating instruments. 
4,576 TOURTEL & TouRTEL Mre. Co. Electricity metere. 
4,640 Moore & Grascow Evactric CRANE X Ho:st Co. Crane equipment 
for shipbuilding berthe. 
4.676 H. P. BRAbroRD, F. D. WARD and Н. С. Ескчізз, Insulators for 
the conductora of electric railways. 
4,770 B.T.-H. Co. G.E. Co., U.S.). Automatic regula'o:s for alternating- 
current motors. 
4,771 B.T.-H. Co. (G.E. Co, U.S.). 
motore. 
4,875 Markt. Switches. 
4,925 Ross. Electric bell pushes. 
4,944 Rosso. Arc lamps and carbons therefor. 
5,118 DowsrNc. Electrical radiators. 
5,164 Crompton & Co. and Hopcsox. 
5,664 Ewart. Base or wall block. 
7,267 BornaxpD. Switches. 
9,506 Акт. Gas. Baown, BovERIE & Cis. Automatic regulation f 
current for charging storage batteries. (Date applied for Ap: il 
23, 1903.) 
15,691 Map. Advert'sing by electric lampe. x 
19.580 Осхсах. Electricity meters. (Date appl ed fon Dec. 29. 1903.) 
21.891 GREGORY. Regenerative dry batteries. 
24,200 CLARK. Switches. 
24.599 Scoigmany. Electric tools. 
25,112 Laxe (Gould). Electric light systems. 
25,494 VoLLBATH. Automatic fire-alarm. 
25.592 HUNTER. Switches. 
26.043 Krraxk. Submarine telegraphy. 
26.097 Eastwoon. Magnetic clutches. 
26.157 Nusca (Cotis). Are lamps. 
26.260 SiPE. Arc lampe. 
26,367 Тномгѕом (Ge-. fur Drahtlose Telegraphie). 
26,449 First & Marpen. Insulators, 


28,662 HELBERGER. 


Date applied fur, 


Microphones. (Date applied for, 


Controlling alternating.current 


Are lamps. 


(Date applied for, April 1, 1903.: 


Wireless telegraphy. 


COMPANIES' MEETINGS AND REPORTS. 


— ign cm 


City & South London Railway Co. 


The forty-first ordinary general meeting was held on Taesday. under 
the presidency of Mr. Cuanirs Grey Mort. 

The SECRETARY (Mr. W. F. Knight) read the notice calling the 
wettig. 

The CHAIRMAN : I am sorry that we have to meet you again with 
a slightly reduced dividend. The great mass or bulk of the traffic of this 
line is a perfectly permanent and steady thing. and varies very little : 
but there із a fringe or margin of tratic which varies considerably 
according to the state cf the weather especially, and other circumstances 
of the time. Now. during the past half-year. the effect of the weather 
upon this part of the trailic has been very considerable. The rainfall 
during that period was only half of what it was in the corresponding 
period of last year, and. of course, it is wet weather which affects us. 
When it is wet a certain number of passengers travel by ua, but when 
it is ine they walk or go on tne tops of omnibuses. The result is that we 
icse traiic in very tine weather, and in dry weather especially. and 
that is what has affected our traffic in the past half-year. But it has 
ао been affected by the active competition of the tramways of the 
County Counez. who do their best to draw the trafic from us by very 
low charges and by giving every possible accommodation they can to take 
away ua from these underground railways, which, after all, are of 
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vital importanoe to the comfort and convenience of the population of 
London, and which ought not, I think, to be attacked as they are. 
Nevertheless, we suffer from that. We have also suffered especially in 
the past half-year from depression in certain of the local trades of London, 
particularly the building trade. With these adverse circumstances, I 
think that we may congratulate ourselves that the falling off has not been 
greater than it is, amounting, I think, to about £1,600 in the half-year. 
We have raised no capital during the half-year. We have spent £2,288, 
which increases the debit balance to capital account to £24,872. As 
regards the revenue, there has been a decrease in passengers of 309,216 in 
numbers and of £2,938 in receipts. But an increase in season tickets is 
ehown of 2,674. And season ticket receipts have increased by £1,357. 
From parcels the increase has been £44, from rents £591, and from 
sundry receipts £28, total £2,020, leaving a net decrease in receipts of 
£920. The expenditure, on the other side, shows that there has 
been a decrease in maintenance of £57, in locomotive and generating 
expenses of £471, in traffic expenses of £451, in law expenses 
of £1, and in rates and taxes of £226. There has been an increase in 
expenditure on carriage repairs of £268, in general charges of £26, and 
in passenger duty of £1, so that there has been a net decrease in the 
expenditure of £916 against the net decrease in the receipts of £920, and 
therefore the decreased balance to net revenue is only £4 on the half-year. 
Then you may say, why not pay the same dividend? We have got a net 
increase in the amount of interest paid of £48. Debenture stock inte- 
rest has increased £199, but there is a saving in interest on loans 
of £151, so that there is only an increase of £48, as I have said. There 
was, however. a difference in the balance brought forward at the 
commencement of the half-year of £799, which we had to make good, 
and the result is that there is a reduced balance available for dividend 
of £851. We therefore could not pay the same dividend as last year, 
and we thought it better to reduce the dividend by } per cent. and to 
transfer not only that £851, but £746 more, to the balance we carry to the 
credit of this half-year, and which will come to the good in this half-year's 
accounts. We thus carry forward £1,450 now. These items together, 
the £851 and £746 addition we carry forward, make the difference 
of 4 per cent. in the dividend which we recommend you to declare. As 
regards our comparative returns and percentages, the miles run last half- 
hes were 556,409, against 607,402 in the December hali of 1903. We 

ave run less mileage in order to meet the decreased receipts. The 
number of trains was 90,842, against 99,168 in the corresponding 
period of 1903. The number of passengers was 8, 401, 846, against 
8,711,062, a reduction in the past half-year of 809,216. By reducing 
the trains we increased the number of passengers carried per train, 
and the number in the past half-year was 92°49, against 87.84 in 
the December half of 1903. The receipts per train were 15s. 8d. 
last half-year, against 15s. 3d. in the corresponding period of 1903, 
and the receipts per train-mile were 2s. 6-7d., as against 28. 4:74. 
The receipts per passenger were practically the same. The working 
expenses amounted to 47-22 per cent. in the past half-year against 47:86 
per cent., showing a slight decrease. The expenses per train mile were 
Ів. 32d. against 1s. 2-3d. in the December half of 1903. That is to say, 
the decreased mileage made the average cost per train mile larger. Tne 
locomotive charges were 4:544, as against 4:33d., and the traffic expenses 
were 6 77d. ай against 6:384. You will have noticed that we show a 
decided increase in our rents of £591, or nearly £600, in the half-year. 
I am glad to say that we are utilising our property wherever we can by 
making shops at King William.street and at the Bank and letting them, 
and we hope that we shall get a still further accession t» that amount, 
Besides that we have received a good amount from way-leaves, adver- 
tisements, &c., and our general manager has made many satis- 
factory agreements of different kinds which go steadily to increase 
our rent roll, which now amounts to over £7,000 a year from these 
sources, Turning to the report, we have been very anxious to get the 
Euston extension carried out, because we believe that it will add very 
largely to the prosperity of this company. We have had very difticult 
negotiations, however. We have had to negotiate with five different com- 
panies, besides local bodies and others, but these negotiations have, I am 
glad to say, been brought to a satisfactory conclusion, and we are, there- 
fore, prepared to go on with that work. We have made our financial 
arrangements so that we feel that we are safe as regards the funds for 
carrying out the Euston extension, and we now propose (the plans are 
ready) to invite tenders for the work, and to proceed without delay in 
carrying it out. In the case of the Clapham extension, we have made 
arrangements whereby the receipts from interest and other things 
connected with the carrying out of the works will largely cover the 
dividend payable upon that stock. I am glad to say that the Great 
Northern & City Railway is progressing satisfactorily with its traffic. 
Its first effect was to rob us of a considerable amount of traffic by 
the opening of their stations at Essex-road and Highbury, Lut we 
get such a large and increasing amount of traffic from them in exchange 
here that we are getting back more now than they took frem us at 
Islington. I hope that that will go on steadily. The system of through 
bookings right over the Great Northern & City line and our line and in 
connection with the Brighton has recently come into force and is 
extending, and I hope that that will do us good and promote traffic. Our 
extension to Euston has one great advantage in that it will give us a 
connection between the railways on the north and on the south, and it 
will give us the control and an interest in the long journeys. The long 
journeys form the most stable part of our traffic. They cannot be affected 
by any of those small reductions and low fares for short distances, which 
the County Council introduce, and this will, no doubt, place our traffic 
in the future, when we get to Euston, on a much more solid basis, and 
one which I believe will steadily tend to the advantage of this line and 
the considerable increase of its dividend. I now move the adoption of 
the report and accounts, 


Col. PERRY: Is the level of the Baker-street & Waterloo Railway 
the same level as ours? When we get to Euston there will be the 
Euston & Hampstead Railway, and I understand that we can go on 
by the Hampstead line to Charing Cross. Is that railway on the same 
level as ours? Suppose the Baker-street & Waterloo line were 
to be connected with the Euston & Hampstead. I know that at 
present the Metropolitan Company are opposing that, but it is a question 
of levels, Could the Baker Street & Waterloo line be connected at 
that angle above Portland-road station with the Euston & Hampstead 
Railway just above Gower-street? 

Mr. COLLINS: There is one matter which may be considered small 
by some, but which I think should be considered refer to the question 
ol the lifts in oonnection with these railways. I think that the lifts ought 
to be as close as possible to the platforms. There should be no walking 
distance to go, and if possible there should be no stairs whatever. It is 
only in the matter of speed that the tube railways have an advantage over 
omnibuses, and if there is so much travelling between the lifts and tbe 
platforms, and the stairs, to get to the trains, I believe that many people 
will go by the omnibuses instead. I do not mean to say that that is the 
case with our line, but on the Central London Railway there is a long 
walk from one point to the other. There is thus a great deal of bother, 
and some people who are rot in their early youth feel it a great trouble, 
whereas if the lifts could be put closer to the platforms and the stairs 
could be abolished, I believe that the tube railways would be infinitely 
more popular than they are. 

The CHAIRMAN, in reply, said: With regard to the question of 
levels, if the gentleman who asked this question had heard all the evidence 
that has been given before all the different Parliamentary Committees 
titting on electric railways, he would know that the idea has long 
since been given up of our being able to run over each other's lines, 
because the traffic must be so rapid that you cannot afford to allow 
another company to come in and interfere with you. On our own 
line now in the busy time we are running a train every 21 minutes, and 
we could not, therefore, let another company run their trains over our 
line. It would be impossible to do so. It is recognised that at the junc- 
tions we must have exchange stations and must make them as convenient 
as possible, and we are trying to make such exchange stations as easy as 
possible by easy subways from one platform to the other. Everything has 
been done in that direction. Mr. Collins raised the question of lifts. 
We are trying wherever we can to meet public requirements in this 
respect, but the engineering difficulties are such that it is impossible to 
get over them in most of the cases. 

The report was then adopted unanimously, as were resolutions approv- 
ing the dividends and re-electing the retiring directors and auditors. А 
vote of thanks terminated the proceedings. 


CENTRAL LONDON RAILWAY OO.—The report for the half-year ended 
Dec. 31 states that the capital expended during the half-year was 
£12,665. 4s. 7d. Receipts were £176,281. 88. Id., an increase of 
£1,046. 48. 4d., and working expenses £95,937. 12s. 8d., a decrease of 
£1,425. 168. lld., compared with corresponding period of last year, 
leaving £80,843. 15s. 10d. The number of passengers carried was 
21,906,150, compared with 22,969,397 in June half-year and 21,774,850 in 
half-year ended December, 1903. The average receipt per passenger was 
1:86d., the same as in the half-year ended December, 1903. After pro. 
viding for debenture interest and other payments, the net balanee is 
£122,579. 14s. 2d. The directors recommend dividends on the undivided 
ordinary and preferred stock at the rate of 4 per cent. per annum, and 
on the deferred ordinary stock at the rate of 4 per cent. per annum for 
the whole year. Of the unappropriated balance (£52,111. 15s. 9d.) the 
directors recommend that £30,000, with interest for half-year, be transferred 
to reserve, bringing the total to £61,730, the balance (£22,111. 15s. 9d.) 
being carried forward. 

In the expectation that the report of the ttoyal Commission on London 
Traffic would be presented at an early date, the directors deemed it neoes- 
sary to re-deposit the company's bill entitled ** The Central London Rail- 
way (New Lines) Bill, 1905," which is practically identical with that 
deposited in 1902, but afterwards withdrawn in consequence of the appoint- 
ment of the Royal Commission. It provides for the continuation of the 
Central London Railway, via Hammersmith, Piccadilly and the Strand, 
thence to Liverpool-street and the Bank, forming with the existing line a 
complete circular route through the centre of London. The Great 
Western Railway Co. have also deposited a bill which includes provision 
for a station adjoining that of the Central London Co. at She pherd’s Bush. 
This connection with the Great Western Co.'s railway, in addition to these 
proposed with the Great Eastern, the North London and South-Eastern 
& Chatham lines, gives further force to the view which the directors 
have previously expressed, that a continuous circular railway, with con- 
venient exchange stations, though without physical junctions with other 
lines, will enable the company to provide the public with the best, safest 
and most economical service, and they therefore recommend the pro- 
prietors to approve the bill. The directors have approached the Charing 
Cross, Euston & Hampstead and Baker Street & Waterloo companies, 
with a view to the constraction of low level subways for the exchange of 
passengers at Tottenham Court.road and Oxford Circus stations respec- 
tively. Nothing has yet been settled on these points. 


CHELSEA ELECTRICITY SUPPLY OO. (LTD.)—At a meeting held оп 
Wednesday, under the presidency of Mr. J. Irving Courtenay, resolutions 
approving the bill to be introduced into Parliament for the purpose of 
abolishing the founders' shares in the company and substituting therefor 
an agreed issue of ordinary shares, was carried after a poll had been 
taken, resulting in 28,988 shares for the resolution and 160 against. At 
а meeting of the holders of founders’ shares held subsequently, tke same 
resolutions were approved on & poll, 109 votes being in favour of the 
eourse proposed by the directors and 3 against, There are 500 founders' 
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shares, and it is proposed by the bill to allot 10 ordinary shares for each 
founders’ share. 

EAST LONDON RAILWAY CO.—At the meeting last week the chairman 
(the Hon. А. E. Gathorne-Hardy) said the most important matter referred 
to in the report was that dealing with the question of ''electrification ” 
and the future working of the line. Тһе Metropolitan and District Com- 
panies had given notice that when the “ electrification " of their lines was 
complete they would be unable to continue to work the East London 
Railway as at present, and the South-Eastern and Brighton Companies 
had arranged to run a service of trains to Whitechapel, where passengers 
would have to change into the electrical carriages of the Underground 
Jines, and be carried by a service worked in the manner at present existing 
at Bishop's-road, Praed-street, Moorgate-street and Finsbury Park. 

GREAT EASTERN RAILWAY CO.—The chairman (Lord Claud Hamil- 
ton) at the meeting this week said that the competition of electric 
tramways, which not only were now running in every part of their dis- 


trict, but in many cases running alongside their railway, was respon- 


sible for the decrease in traffic. As sensible men they could not for one 
moment find fault with those tramways when they were promoted and 
conducted by public companies, for, of course, they had just as much 
right to be there in the public interest as the Great Eastern had, but 
what they did complain of was the municipal tramways, supported by the 
rates, to which the company were the chief contributors as ratepayers. 
The net result of those municipal tramways was this, that if they were 
run at a loss they, as the chief ratepayers, had to make good the deficiency. 
If, on the other hand, they were run at a profit, that profit could only be 
obtained by abstracting passengers from their system. Whether Par- 
liament would ever feel inclined to take the view that this was an 
inequitable state of things he did not know, but he strongly felt there 
ought to be some arrangement or a remission in rates given to a company, 
which was the chief ratepayer of the district, and which, at the same 
time, had to contribute towards competition with its own interests. 


GREAT NORTHERN & CITY RAILWAY CO.—The traffic receipts for 
the six months ended Dec. 31 amounted to £36,509. 3s. 4d., against 
£19,354. 17a. 6d. for the previous 44 months. The numbers of passen- 

ers carried for the same periods (excluding season ticket holders) were 
5,227,595 and 2,711,152 respectively. The number of local season tickets 
issued during the half-year was 2,511. By arrangement with the Great 
Northern Railway Co., passengers from suburban stations north of 
Finsbury Park are now able to book through to stations on and beyond 
the company’s line, and holders of season tickets from those stations to 
the City can travel (at their option) to the Great Northern and City 
Moorgate terminus, to Broad. street station on the North London, or to the 
Bishopsgate-street station on the Metropolitan Railway. The public 
have availed themselves largely of these facilities and of the opportunity 
thus given them of travelling over this company’s system. By a supple- 
mental agreement with the contractors, the working expenses retainable 
by them will be calculated for the first year of working at 60 per cent. and 
for the second and third years at 50 per cent. of gross receipts. Sir 
Charles Scotter having resigned his seat at the board, the Earl of 
Lauderdale has been elected chairman and Mr. Charles Steel deputy 
cbairman of the company. Мг. С. G. Hyde, vice. president of S. Pearson 
& Son (Ltd.), has been elected a director to fill the vacancy caused by the 
resignation of Sir Charles Scotter. | 


LIVERPOOL OVERHEAD RAILWAY CO.—The half-yearly report to 
Dec. 31 states that gross revenue receipts were £41,717. 2s. 6d., and 
working expenses £31,530. 6s. 6d. ; 5,613,752 passengers were carried, 
against 5,624,121 in the June half-year and 5,896,503 in the half-year 
ended December, 1903. For the first time there has been a reduction in 
traffic, partly dueto the quiet state of trade, but mainly to the competition 
of the frequent and rapid service of electric trains on the Liverpool and 
Southport line since its electrification. The falling-off in traflic has to 
some extent been met by economies in working expenses. The works to 
eonnect the line with the Lancashire and Yorkshire Railway at Seaforth 
are well advanced. As stated in our last issue the directors recommend 
the declaration of dividends at following rates (less tax): 5 per cent. per 
annum on preference shares (£3,266. 14s. 3d.) and 1} per cent. per annum 
on the ordinary shares (£3,125), leaving £3,743. 4s. 8d. to be carried 
forward. 

LONDON, BRIGHTON & SOUTH COAST RAILWAY CO.—At the meeting 
on Wednesday the chairman (Lord Cottesloe) said that it was remarkable 
that, while there was a decrease during the half-year of nearly a million 
and a-half of third class passengers, there was an increase in the amount 
received from that class of traffic of £6,527. The falling off in numbers 
arose on the short distance or suburban traffic, no doubt due to tramway 
and other competition, and to stagnation in trade. The proposal to 
establish a system of electrical working on a part of the company's system 
had been under the consideration of the board, more particularly with & 
view to meet the growing competition of tramways and other rapid means 
of transit in the suburban area served by the company, and also to give 
relief at the termini by the more rapid handling of trains. The section 
of the South London Railway lying between Dattersea Park and Peckham 
Rye stations had been selected as a convenient piece of line upon which 
to make an initial trial of electrical working, and the electrical engineer 
advising the board (Mr. Philip Dawson), with the aid of Major Cardew, 
had recommended that the overhead conductor system be used, thus 
avoiding the dangers which had been experienced with the third rail 
system. 

METROPOLITAN RAILWAY СО. The chairman (Sir C. McLaren, Bart., 
M.P.) stated at the meeting on Friday last that electric trains were now 
running regularly on the railway. They had been rewarded with an 
increase in their traffic. They had so far completed the electrical equip- 
ment of their line as to admit of the working of a portion of their trains, 
between Baker street station and Uxbridge, through Harrow, by the 


new method of traction. They were gradually increasing the number of 
electric trains into and out of Baker-street, and they hoped shortly to be 
able to dispense with steam entirely on that se»tion. On the Inner Circle 
the works were being pushed on, and they hoped very soon to run some 
electric trains on that section. He understood that the District Co. were 
also well forward with their installation, so that they might reasonably 
expect, in the near future, when both companies were ready, to see the 
trains on the Circle driven by the new power. So far as their section of 
the Circle was concerned, their contractors hoped to enable them to run 
a few trains as early as March. The affairs of the company were pro- 
gressing very satisfactorily, and when they got their new mode of working 
thoroughly established the prospects would be good. 


NATIONAL TELEPHONE CO. (LTD.)—At their meeting yesterday 
(Thursday) the directors resolved, subject to final audit, to recommend 
the following dividends for half-year ended Dec. 31, after payment of 
dividends on the preference shares :—At rate of 6 per cent. per annum on 
the preferred stock ; at rate of 5 per cent. per annum on the deferred 
stock (less tax) carrying £115,000 to reserve, and about £10,000 forward. 
The transfer books will be closed from the 15th to 28th inst. inclusive. 


SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)—The directors’ 
report for 1904 states that the gross prc fit amounts to £6,269, compared 
with £6,691 last year. The net profit is £4,296. 17s. 4d., to which is 
added £1,262. 13s. 11d. from last year. £1,500 has been placed to general 
reserve, and a further £1,000 to depreciation. The directors propose 
to pay a dividend of 4 per cent. for the year, and to carry forward 
£1,659. 11s. 3d. Notwithstanding an increase in the number of lamps 
nstalled the amount of current sold in the markets has been less owing 
to general economy by consumers, dae mainly to bad trade. A saving 
has been effected in the costs of production. 


WATERLOO & CITY RAILWAY CO.—For the half-year ended Dec. 31 
the gross receipts (less Government duty) amounted to £17,676. 6s. 10d., 
and the working expenses to £7,891. 14s. 9d., or 44:64 per cent., com- 
pared with 46°44 per cent. for corresponding period of 1903. The 
balance available for dividend, after providing for debenture interest is 
£9,030. 16s, 4d., and a dividend at the rate of 34 per cent. per annum on 
the ordinary stock will absorb £8,775, leaving £255. 16s. 4d. to be carried 
forward. A dividend of 3 percent. was paid for the corresponding period 
of 1903. The number of passengers carried during the past six months, 
exclusive of season ticket holders (1,645) was 2,256,832, an increase of 
15,968, 


NEW COMPANIES, LIENS REGISTERED, &c. 


— — 


NEW OOMPANIES. | 


BRITISH ELECTRIC CO. (LTD.) (83,388).—Reg. Jan. 24, capital £2,000 
in £1 shares, to acquire from J. C. Dear, benefit of an invention relating to 
improvements in holders for electric incandescent lamps, and to carry on 
the business of manufacturers of and dealers in electrical and gas fittings, 
installers of electric light, tc. First directors, N. Vickery (manager), 
J. C. Dear and С. E. Best. Reg. office, 8, Mortimer-street, Berners-street, 
London, W. 


RICHARD MELHUISH (LTD.) (83,264) — Reg. Jan. 17, capital £100,000 
in £1 shares, to acquire business of manufacturers of and dealers in 
engineering, mechanical and other tools, and electrical fittings, iron- 
mongers, metal merchants, &c., carried on by R. Melhuish, and to carry 
on the same and the business of hydraulic, ventilating und general engi- 
neers, Ke. First directors, R. Melhuish (permanent governing; special 
qualification £10,000 sbares), A. Melhuish, and G. A. Colvin. Reg. 
office 85, Fetter-lane, London, Е.С. 

STANLEY ELECTRIC CARRIAGE CO. (LTD.) 83,297. Reg. on Jan. 19, 
capital £10,000 in £1 shares, to adopt an agreement with A. E.Gadd and G. 
Stephenson and to carry on the business of vendors and factors of and 
dealers in motors, motor cars, airships, launches, carriages and other 
vehicles (whether propelled by electricity or other. power), electrical, 
mechanical and general engineers, &c. First directors, Maj.-Gen. Euston 
H. Satorius, V.C., C.B., A. E. Gadd and G. Stephenson (all permanent, 
subject to holding 2,000 shares). Reg. office, 194, Carlyle-equare, Chelsea, 


London, S.W. 
MORTGAGES AND OHARGES. 


ELECTRICAL BLEACHING CO. (1904) (LTD.)- Issue on Jan. 18 of 
£12,000 6 per cent. debentures, part of series created Dec. 21, 1901, to 
secure £14,000. Property charged, company's undertaking and property, 
present and future, except uncalled capital. No trust deed, but title deeds 
of company's property are to be deposited in joint names of nominee of 
board and nominee of debenture holders with a safe deposit company or 
bank. Present nominees are F. R. В, Lindsell and J. Н. Haynes. No 
previous issue of same series. 

NORTHAMPION ELECTRIC LIGHT & POWER CO. (LTD.)—Issue on 
Jan. 5 of £500 and on Jan. 20 of £100 debentures, part of series created 
June 4, 1896, to secure not more than two-thirds of subscribed and paid- 
up capital, charged on company’s undertaking and property, present and 
future, including uncalled capital. No trustees, Previously issued of 
same series, £32,600. 

Ты ОТЫЛ => 

BLACKPOOL & FLEETWOOD TRAMROAD СО.—-Тһе accounts show а 
balance of £10,426 available for distribution. А final dividend of 64 per 
cent. is recommended, making 9 per cent. for past year, £1,500 being 
appropriated for depreciation, £500 added to general reserve and £1,964 
carried forward. 
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: CITY NOTES. 


— — К 
MEMORANDA (Feb. 2).—Bank rate 8 per cent. (since April 21, 1904). 


Price of silver 284d. рег oz. Consols 88,’,—88,%, for money, 886—883 


for account ; 24 per cent. annuities 874—88. Consols Рау Day, March 1. 
Stocks and Shares Continuation Days, Feb. 8 and 22; Ticket Days, 
Feb. 9 and 23; Pay Days, Feb. 10 and 24; Mining Share Carry-over 


Days Feb. 7 and 21. 


BAHIA-BLANCA & NORTH-WESTERN RAILWAY СО. — The directors have 
received the shareholders’ sanction to engage in the business of an electric 
light and power company in Argentina. 

BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)—The 
transfer bcoks and register of members will be closed from 4th to 14th inst., 
inclusive, preparatory to payment of dividends on the first and second 
preference shares for the half-year ended Dec. 31. 


BRITISH ELECTRIC TRACTION CO. (LTD.)—The directors have declared 
the usual half-yearly dividend on the 5 percent. preference shares. 
COUNTY OP LONDON ELECTRIC SUPPLY CO. (LTD.}—The amount of 
electricity sold in the company’s London districts during the quarter 
ended December is estimated to realise £16,159, comparing with £10,699 
for the corresponding period of last year. 
HARROW & UXBRIDGE RAILWAY CO.—At a special meeting last week 
a resolution was passed approving the purchase of the undertaking by 
the Metropolitan Railway Co. 
LONDON ELECTRIC SUPPLY CORP. (LTD.)—The net revenue for the 
t year was £65,300, against £36,200 for the previous year. The 
irectors recommend the payment of the dividend on the 6 per cent. 
preference shares and also a dividend of 3 per cent. on the ordinary shares. 
ROSARIO ELECTRIC CO. (LTD.)—This company is inviting applica- 
tions for 8,000 6 per cent. cumulative preference shares of £5 each. 


ST. JAMES’ & PALL MALL ELEOTRIO LIGHT CO. (LTD.) —The share 
transfer books of this company will be closed from 8th to 22nd inst., 
inclusive, preparatory to payment of dividends for the half-year ended 


Dec. 31. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed Feb. 9 а special settling day in a further issue of 11,222 £1 
fully paid shares of the Cape Electric Tramways ( Ltd.) and have ordered 
same to be quoted in the Official List. The committee have been asked 
to appoint a special settling day in 413,598 $100 common shares and 
359,382 $100 preferred shares of the Commercial Cable Co., and to grant 
quotations to 10,000 £5 fully paid 5 per cent. cumulative preference 
shares of the Folkestone Electricity Supply Co, (Ltd.), and 42,750 £10 
shares and £150,000 debenture stock of the South Wales Electrical Power 
Distribution Co. 
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In calculating the yield, allowance has been made for accrued interest but: not 
for redemption, t Ex Dividend. 
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ELECTRICAL COMPANIES’ SHARE LIST. 
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OUR esteemed contemporary, the Daily Mail, has discovered 
а new sensation. It has ascertained that experiments with 
motor omnibuses have been attended with a certain amount of 
-success, and in view of this fact it has secured the services 
of an anonymous “ Expert” to estimate that £60,000,000 have 
been wasted in the United Kingdom—largely by municipal 
authorities—on “out-of-date tramways.” 


engineers, shareholders in tramway companies, and last, but. 
not least, the town councillors whom we elect to spend the 


rates for us, may rest assured, however, that there is no 
occasion for panic. Messrs. Tilling & Co., the omnibus pro- 
prietors, have found, as a result of an experiment extending 


over three short months, that the motor omnibus may be more 


economical than the horse omnibus, and have placed an order 
for 15 of these vehicles. 
have made experiments with two petrol 'buses, and . have 
ordered 50 double-deckers for further experiment. Alto- 


-gether it would appear that the only data upon which the 
Daily Mail bases its alarmist article is that six of the existing | 
omnibus companies have ordered between them 152 motor 


vehicles, 


Electric traction 


The London General Omnibus Co. 


IN return for this information we will give our contemporary 
some figures from another point of view. During the busy 
periods of the day, no less than 436 electric tramcars, each 
with double the seating capacity of an electric motor omnibus, 
pass the Elephant and Castle per hour. That is to say, to 
carry the same number of passengers, nearly 1,000 motor 
‘buses would be necessary, or one motor bus in every four 
seconds. The passage of a single motor car causes some slight 
disturbance to traffic, and leaves a trail behind it unpleasant to 
the olfactory nerves, but the noise and stench arising from 15 
or 16 cars a minute would be unbearable. The Elephant and 
Castle is, of course, the crossing point of a number of lines, 
but on either the Peckham or the Tooting line, the cars are 
scheduled to follow one another with from lmin. to] 14min. 
headway during the “rush” hours. On the Tooting road 91 cars 
run every day, and carry 100,000 passengers. What enthusiast 
would undertake to run such lines as these with motor 
omnibuses in place of tramways ? 


—— 9 —-— 


THAT the motor omnibus will eventually replace the horse 
omnibus we do not doubt; neither do we deny that the 
London County Council has been unnecessarily extravagant in 
putting down a conduit system in places where the trolley 
system would have done equally well. But not only on the 
score of convenience, but also with regard to economy of 
working, and ease of starting and stopping, the balance 
of advantage is well in favour of the electric tramcar. The 
proper sphere of the motor bus will be as a feeder to the 
electric tramway ш the suburban electric railway. 


. Ir is often urged against steam turbines that their con- 
densing plant requires extraordinary amounts of cooling water 
to secure the high vacuum which is so necessary for the efficient 
working of this kind of engine. Mr. G. L. ADDENBROOKE, for 


instance, pointed out in the discussion of Messrs. MERZ and 
MCLELLAN's Paper on Power Station: Design, read before 


the Institution of Electrical Engineers last session (see The 
Electrician, Vol. LIIL, p. 185), that a 10,000kw. turbine- 
driven generating station required about 1,000,000 gallons of 
cooling water per hour, Mr. Jonn D. BAILIE contends, how- 
ever, in a Paper quoted on p. 674 of this. issue, that the more 


‘perfect design and arrangement of modern condensers and 


pumps enable vacua of, say, 28in. of mercury to be obtained 
with no greater allowance of cooling surface and cooling 
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water than has hitherto been considered requisite for lower 
vacua. The interesting tests quoted by the author certainly go 
to show that high vacua are obtained in practice, and it is 


interesting to compare the amounts of condensing water with 


Mr. ADDENBROOKE's estimate. Taking the figures for the 


Manchester station, for instance, and assuming proportionality 
between cooling water and output, the cooling water required 
per hour for a 10,000kw. plant would amount to some 980,000 
gallons, a figure not very far short of Mr. ADDENBROOKE'S 
formidable estimate. It must be pointed out, however, that 
the temperature of the cooling water at Manchester was 82°F. 
—a high but not exceptional temperature. In the case of the 
Neepsend (Sheffield) generating station, on the other hand, 
much better figures were obtained, working out to 550,000 
gallons per hour per 10,000kw., the vacuum in this case being 
277 in. with a barometer at 29:9in. and the temperature of the 
cooling water being 65˙3 F. With the exception of the case of 


the Hulton colliery, the power taken by the pumps was but a 


small fraction of the total power generated, ranging, in fact, 
from 2 to 2-3 per cent. These figures are comparable with the 
9:5 per cent. mentioned by Mr. J. К. BIBBINS (The Electrician, 
December 30, 1904, p. 426) for a 400kw. American plant. 


DESPITE the outcry against the proposed elimination of 
Greek as a compulsory subject in the Little Go " examination 
at Cambridge and Responsions at Oxford, it must be admitted 
that there is a distinct change coming over educational ideas 
and principles. "Whether the authorities at Oxford and Cam- 
bridge will ever recognise this fact so far as to make any new 
departures remains to be seen. As Chancellor of the Univer- 
sity of Birmingham, Mr. JOSEPH CHAMBERLAIN made some 
pertinent remarks on this subject on Monday. He said that 
modern universities had no desire whatever to compete with the 
older universities, nor could the old universities compete with 
the new. This was because the latter had a special work of 
their own—the teaching of the highest form of applied 
science. He agreed with Sir OLIVER LOD E, however, that 
whether compulsory or not, Greek could not be excluded from 
the idea of a complete and liberal education. We have no 
desire to enter into the arena of the compulsory Greek con- 
troversy ; but we wish to raise another issue. Whether the 
study of Greek be compulsory or not, we maintain that 
science should be an obligatory subject in any scheme of 
education, whether at Oxford, Cambridge, or elsewhere. 
It will be admitted that the man who is familiar with the 
fundamental principles of general science stands a far better 
chance in the race of life than the man who is ignorant 
of them; but we will go further than this and claim that a 
man who is ignorant of these principles should be considered 
at the present day to be incompletely educated, whether he be 
proficient in the dead languages or not. Quite apart from the 
utilitarian side of the question, the educational value of science 
is unquestionably greater than that of Latin or Greek. 

— 

MR. R. War-oN's Paper on “ Pattern Making,” read before 
the Rugby Engineering Society and published in abstract else- 
where in this issue, 1s full of useful hints and we recommend 
its perusal to all engineers who have anything to do with 


pattern making or foundry work. The suggestions with 
regard to the protection of large patterns in the foundry are 
of particular value. Anyone who has witnessed the lifting 
and transport of large, though comparatively delicate patterns 
in the shops, will know how much they suffer from chains and 
ropes carelessly slung around them for lifting, and the author's 
recommendations in this respect will receive universal approval. 
Mn. RHODIN'S recent Paper before the Faraday Society on 
“ The Electrolytic Analysis of Muntz Metal is of considerable 
practical interest to those in charge of works where the control 
of the composition of copper-zinc alloys is a matter of impor- 
tance. At present alloys of the Muntz metal class, containing 
about 61:5 per cent. of copper and 38:5 per cent. of zinc, are 
made in comparatively small charges in somewhat primitive 
furnaces, and as the zinc which they contain is, from the 
moment of its addition to the charge, constantly volatilising 
and burning, irregularities in composition are not unlikely. 
It must be remembered that experience has shown that the 
permissible limits for the composition of Muntz metal are 
narrow and the judgment of the furnace men, aided by rolling 
tests on the casts as produced, is not infallible. Constant 
analytical control is, therefore, of the highest value. The 
problem presented to Mr. RHODIN was to make about 100 
accurate determinations of copper per 24 hours and by a 
suitable modification of the usual electrolytic process he has 
succeeded in this. The design of his electrodes, the arrange 
ment of their carriers, the whole systematic performance of 
every stage of the analysis have been carefully and thought- 
fully considered, with the result that what seems at first sight 
an impossible task with any reasonable number of operators is- 
executed as a matter of routine with certainty and accuracy. 


— ——— 


AS an instance of American resource and “push” it is 
interesting to observe that many large American firms make a 
practice of having an annual assembly of salesmen at the head 
office or some convenient centre, where a course of lectures is 
given. These lectures are intended to bring out the salient 
points of the firm’s newest productions, so that the salesmen— 
or, as we should call them, travellers—may be fully conversant 
with the advantages possessed by different articles when intro 
ducing them to clients. Not only, however, is instruction 
given with regard to appliances which the salesmen have to 
dispose of, but the defects of the products of rival firms are 
pointed out, to what end it is not difficult to imagine. 

ыз Spas 

ONCE again we are promised a wireless telegraph service 
across the Atlantic by the Marconi Company. Inthe com- 
pany’s eighth annual report, just issued, for the year ended 
September 30, 1904, it is stated that with the stations for 
transatlantic telegraphy in operation a new era in the com- 
pany’s affairs may be anticipated.” In view of the extent of 
past dividends this is cheerful news for shareholders, but we 
have read nearly similar announcements before. Mr. MAR- 
cont has been making experiments, and everything is being 
prepare! for the service to be commenced. “The com- 
pany is now in possession of all the data necessary for 
the equipment of stations for good commercial working 
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between England and the Continent of America.” А station 
is already being built in Canada, but the site for the station on 
this side has not yet been chosen—perhaps it will be by the 
time the ninth annual report appears. We were under the 
impression that the Poldhu station had been built for this 
purpose. There are wonderful and prophetic calculations 
tending to show that, if the system transmits an average of 
15 words a minute for 10 hours a day for 300 days a year at 
6d. a word, then a pair of stations will earn no less than 
£56,000 per annum! With regard to the balance-sheet, the 
only possible remark is that it is delightfully vague, the only 
three revenue items being “gross profit,” “transfer fees" 
and “ interest and discount.” 


5 — 


PROBABLY all of our readers are familiar with the influence 
of the load-factor on the price chargeable for electricity supply, 
but we need make no apology for publishing the popular 
article on the subject which will be found on a later page. 
The writer is the General Manager of the South Wales Elec- 
trical Power Distribution Co., and his position enables him 
to gauge accurately the best method of putting questions of 
differential charging before large potential power consumers. 
The article is brightly written, and will doubtless be of assis- 
tance to electrical engineers and managers of electricity works 
who have to expound these matters, not only to consumers, 
but also to directors or to town councillors, who cannot be 
assumed to possess a knowledge of technical terms or to 
follow with perfect ease the rapid line of thought with which 
the engineer arrives at his conclusions in these matters. The 
analogy upon which Mr. HILL bases his article is, of course, 
not perfect, but no analogy can be. It permits of being carried 
sufficiently far for the purpose, however. 


—Ė b äe. OS — — — 


Obituary.—We regret to announce the death on January 
30th, after a brief illness, of Mr. James Edward Ransomes, 
chairman of Messrs. Ransomes, Sims & Jefferies (Ltd.), of 
Orwell Works, Ipswich. 


Tramway Overhead Equipment.—We are asked to point out 
that Mr. H. M. Sayers’ Paper on this subject, the discussion on 
which was reported and commented upon in our last issue, was 
presented to the Tramways and Light Railways’ Association 
and not to the Society of Arts. The Council of the latter 
Society had kindly lent its rooms for the occasion. 


Date of Interruption. 


TATE ——— ÁÓ— m Aug. 18, 1902 
Issa (Yemen)—Camaran .............. Oct. 22, 1902 
Tarifa—Tangier .........e eer nnm Jan. 18, 1904 
Cayenne —Paramaribo ....................., July 18, 1904 
Cap Haytien—Puerto Plata .................. Dec. 27, 1904 
Marnaritza- Rhodes Jan. 30, 1905 
Jamaica — Colon Jan. 10, 1905 


Nernst Lamps of 500 Volts.— In the course of a lecture on 
“Improvements in Lighting” delivered recently before the 
Elektrotechnische Gesellschaft, of Cologne, Prof. W. Wedding 
exhibited some 500-volt Nernst glowers. According to the 
Elektrotechnische Zeitschrift, which reported the meeting, he 
stated that these glowers passed a current of 0°25 ampere, 
giving 97 c.p. (Hefner units); the efficiency is, therefore, 
1:3 watt per Hefner c.p. | 

Annual Dinner of the Leeds Local Section.—The second 
annual dinner of the Leeds Local Section of the Institution of 
Electrical Engineers will be held at the Hotel Metropole, Leeds, 
on Friday, March 3rd. The chair will be taken by Mr. W. 
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Emmott,‘ chairman of the Leeds Section, and the Lord 
Mayor of Leeds, Mr. A. Siemens, President of the Institution, 
Mr. G. C. Lloyd, secretary, and the chairmen of other Local 
Sections will be present. 


Transactions of the Faraday Society.— Volume I. Part 1 of 
the T'ransactions of the Faraday Society has just been issued, 
the society having decided to publish them independently and 
in quarterly issues. The present part contains the Papers 
and discussions during the last three months of 1904, and 
includes nine Papers, all relating to electro-chemistry, and 
amongst them is one contributed by a lady, Miss Buena Pool, 
B.Sc. The book is well and clearly printed. Non-members 
may obtain this first part at the price of 10s. 6d. 


The Kearney-fhom Mono rail.—A model of this system was 
on view last weekat an Arts and Industrial Exhibition held 
at the Battersea Town Hall. It is proposed to construct a 
short railway on the same разове іп the grounds of the 
Crystal Palace this year, and those interested in the scheme 
state that Parliamentary powers for a line from London to 
a point on the south coast will be sought next year. So far 
only rough models have been constructed, and the electrical 
and engineering details have not been worked out yet. 


Royal Society.— Among the Papers down for reading yester- 
day were the following: —“ On the Conversion of Electric 
Oscillations into Continuous Currents by means of a Vacuum 
Valve," by Prof. J. A. Fleming, F. R. S.; “On an Instrument 
for the Measurement of the Length of Long Electric Waves, 
and also Small Inductances and Capacities,” by Prof. J. A. 
Fleming, F.R.S.: * Report on an Area of Local Magnetic 
Disturbances in East Loch Roag, Lewes, Hebrides," by Capt. 
A. M. Field, R.N., communicated by Rear-Admiral Sir William 
Wharton, K.C.B., F.R.S. ; * Phosphorescence caused by the 
Beta and Gamma Rays of Radium," by G. T. Beilby, com- 
municated by Prof. J. Larmor, F.R.S. 


The Yorkshire Power Co.'s Generating Station.—The Thorn- 
hill power station of the Yorkshire Electric Power Co. is now 
practically complete, and the company have commenced to 
supply она energy. Foundations were laid down in 
November, 1903, and in December of last year a supply of 
electricity was available, and 26 miles of cable were laid. 
The generating plant consists of three 1,500kw. turbo-gene- 
rators and three 200kw. continuous-current exciters. Three- 
phase current is generated at 11,000 volts, and continuous- 
current at 230 volts. Contracts are already made for supply 
to a number of local authorities, collieries, mills and a variety 
of industrial applications. We hope to give a more detailed 
description of this undertaking at an early date. 


University Intelligence.—It is expected that His Majesty 
the King will perform the opening ceremony in connection 
with the new University of Sheffield in the first or second week 
in October. А sum of £170,000 is required as an establish- 
ment fund, and a Sheffield gentleman, who desires to remain 
anonymous, has offered £10,000 if four others will subscribe 
£10,000 each towards the £57,000 required to complete this 
sum. As an alternative, he offers £5,000 if nine others will 
contribute a similar sum. 

An arrangement has been arrived at between the Universities 
of Harvard (U.S.A.) and Berlin (Germany) whereby professors 
are temporarily interchanged. The Massachusetts and Berlin 
Institutes of Technology have come to a similar arrangement, 
and it is belived that considerable benefit will result. 


Payment for Use of Water Power at Niagara.— According 
to the Western Electrician of Chicago, a Bill is to be introduced 
at tne New York State Assembly providing for the payment of 
a tax by every person who makes use of the water at Niagara 
Falls, on the U.S. side, for power purposes. For each horse- 
power-year up to 20,000 H P. the tax will be $1.50; from 
90,000 to 30,000 it will be $1; from 30,000 to 40,000, 
75 cents; and above this quantity 50 cents. A clause at the 
end of the Bill exempts all those who are now working under 
existing contracts with the State. It is estimated that the 

assage of the Bill would increase the revenue of the State 
from $700,000 to $1,000,000. For the purpose of comparison, 
it may be mentioned that the Canadian companies pay an 
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annual rental and an additional tax of $1 per annum for each 
electrical horse-power generated over 10,000 E.H.P. and up to 
20,000. Between 20,000 and 30,000 75 cents has to be paid 
for each electrical horse-power, and 50 cents for each above 
30,000. 


Wireless Telegraph Notes.—We are informed by the 
American De Forest Wireless Telegraph Co. that on January 
10th the Mallory steamship ** Denver,” coming north, reported 
herself 10 miles south of the Diamond Shoals lightship off 
Cape Hatteras. This message was clearly read by the De 
Forest operator at Cleveland, Ohio, 530 miles away in a direct 
line, and was forwarded to the company’s New York office for 
corroboration. The Bermudian,” of n Quebec Steamship 
Co., left New York on January 18th at 10 a.m., and at 10 p.m. 
the Cleveland station read a message from her stating that she 
was then 200 miles from New York, the total distance covered 
by the message being 580 miles. On January 21st, the“ Phila- 
delphia " left New York at 12 o'elock noon, and at 10 p.m. 
reported herself 130 miles out. This message was read by the 
De Forest operator at Port Huron, Michigan, some 600 miles 
away. These performances merit attention when it is con- 
sidered that all the boats are equipped with Ikw. apparatus 
and with very short masts. | 

In Cuba a concession has been granted for the erection of 
several experimental wireless stations, including the Marconi, 
De Forest and the Fessenden systems. The De Forest Co. 
has already erected a station at El Vedado, a suburb of Havana, 
the Marconi Co. has imported material for a station and the 
Fessenden Co. hascompleted arrangements for asimilar purpose. 

Experiments are being carried out by the London, Brighton 
and South Coast Railway at Newhaven with wireless tele- 
graphy. Interruptions occur at times, and it is thought that 
they are due to Marconi apparatus installed on passing skips. 
It is intended to maintain a permanent service, as the ‘cable 
communications have to be transmitted-via Hiivre, and some- 
times occupy three to four hours in transit, thus arriving too 
late to prevent the departure of the boats in rough weather. 


A New Map of London.—We have received from Messrs. 
Stanford & Co. a most useful map of London, expressly compiled 
toindicate the new metropolitan railways, tramways, and miscel- 
laneous improvements, particulars of which were deposited with 
the London County Council by November 30, 1904, for the 
Parliamentary Session of 1905. The routes of the new “ tubes” 
proposed by the Central London Railway Co., the Great Northern, 
Piccadilly & Brompton Railway Co. (bills Nos. 1 and 2), the 
Hammersmith, City & North-East London Railway Co. and 
the North-East London Railway Co. are marked, as well as that 
of the new tramways proposed by the London County Council 
and the London Southern Tramways. Although the proposed 
areas of supply are not defined, the land scheduled for generat- 
ing stations and other purposes by the following companies 
are plainly indicated :—Administrative County of London & 
District Electric Power Co., Central Electric Supply Co., 
County of London Electric Supply Co. East London & 
Lower Thames Electric Power Co., Metropolitan Pneumatic 
Despatch Co., London County Council, and London Southern 
Tramways, in addition to that scheduled by the railway com- 
panies above mentioned. Other information of a miscellaneous 
character, in connection with which bills have been deposited 
in Parliament, is also given. The map further indicates the 
existing and authorised railways and tramways and all the 
other items usually shown upon a map of London. The scale 
is 3in. to the mile, and the price is 10s. 6d., the map occupying 
two sheets 60in. by 30in. The larger size has been necessitated 
by the increasing number of “tube” railways in operation and 
proposed and the difficulty of showing them on a smaller map. 


Mineral Wealth of Ceylon.—A valuable report upon the 
results of the recent mineral survey of Ceylon, by Prof. W. R. 
Dunstan, F.R.S., has been issued officially. It contains much 
information regarding the mineral deposits which the survey 
has disclosed. Recent researches in connection with radium 
give the report an added value, and there are, besides, inte- 
resting remarks concerning mica, manganese, graphite, iron 
ores, corundum, kaolin, laterite and thorium. The pride of 
place in the report is given to mica, which is found in con- 


siderable quantities at various places in Ceylon. The speci- 
mens which have so far been forwarded for examination were 
of rather poor quality and commercially hardly worth con- 
sideration, but it is confidently hoped that better results will be 
obtained if further search is made, and especially if the mica із 
mined from greater depth than has hitherto been the case. A 
new mineral was discovered during the survey, containing some 
76 per cent. of oxide of thorium (thoria) and this mineral 
Prof. Dunstan proposes to name “thorianite.” It is radio- 
active, and will (Prof. Dunstan considers) be found to be an 
important source of radium and radio-active earths. Since the 
report was written, Sir W. Ramsay has stated that radium is 
present in the mineral, and that it furnishes considerable 
quantities of helium. The mineral is of fairly uniform com- 
position. Another mineral, which the discoverer (Mr. 
Coomaraswamy) provisionally identified as monazite, turned 
out to be thorite and was chiefly composed of thorium silicate. 
Prof. Dunstan concludes his report with the observation that, 
apart from the scientific interest attaching to the determination 
of their composition, the discovery in Ceylon of two minerals 
rich in thoria may prove of considerable commercial impor- 
tance. The analysis of the samples was made at the laboratory 
of the Imperial! Institute, London. 


Details of Tramway Construction.—The Board of Trade has 
issued a revised memorandum on details of tramway construc- 
tion and equipment. The additions since the last memorandum 
are shown in italics :— 


Clearance.—The space between the inner rails of a double line must 
depend upon the overhang of the cars. It is, however, necessary that 
there should be at least 15in. between the sides of passing cars and also 
& similar space between the side of & car and any standing work 
such as lamp, telegraph and trolley wire posts in a street. There should 
be at least loin. between the side of a car and the kerb, whether on 
straight or curved roads. The clearance between the top deck of cars and 
the underside of bridges should not be less than 6ft. 6in. 


Posts und Bruckets.—Centre posts should not be used without the consent. 
in every case, of the Bourd of Trude. The stone kerbing round centre posts 
should, not be such as to enuble anu person to stand upon it as a refuge 
unless the clearance is ample for sufety. Where bracket «rms 16%. in length 
will not sufice, it is desirable thut span-wire construction should be used. 

Permanent Way.—The weight of rail should not be less than 901b. per 
yard, 100lb. being preferred. The groove of the rail should not exceed 
one and an eighth tnch in width, but a groove not exceeding one anda 
quarter inch will be accepted on curves of less than one chain radius. The 
details of permanent way and mode of construction as approved by the 
Board of Trade should not be varied at any time without the Board’s 
consent. Cars.—Staircases of the reversed type should be avoided, 
more especially on narrow gauge lines. Of existing types, the “ trigger 
lifeguard is the pattern which is preferred. The hanging gate should be 
as close to the ground as possible, and there should be at least 3ft. 
between it and the front of the guard. Both the guard and the gate 
should be at least as wide as the outside of the frame of the truck. In 
order not to interfere with the efficiency of the lifeguard it is desirable 
that folding steps should be adopted on all new cars. The use of covers 
for the top deck of cars cannot be approved in cases where the gauge of 
lines is 3ft. 6in. or less. Top-deck railings should be at least 3ft. 6in. 
high. The trolley standard must be connected with earth by a low- 
resistance fuse or automatic switch, and the warning signal, when the fuse 
or switch opens, should bean electric bell. Where trolley ropes cannot be 
dispensed with or tied up, precautions must be taken to prevent the 
“slack causing accidents. To prevent trolley booms being pulled out 
or trolley standards broken, traps should be minimised and detachable 
trolley heads provided. No material alterations should be made in cars 


after inspection, nor any fresh type of car adopted, without th 
of the Board of Trade. рео, е consent 


Statistics of German Electricity Stations.—According to 
the statistical tables relating to German public electricity 
supply works, compiled annually by the Elektrotechnische Zeit- 
schrift, the generation of electric current made considerable 
progress in Germany between April, 1908, and April, 1904 
the date to which the information in the present tables refers. 
On April 1, 1904, there were 51 generating stations with a 
capacity of 2,000kw. or over. These 51 stations were distri- 
buted over 33 towns, and their aggregate capacity amounted 
to 290,700kw. The largest stations are three of those supply- 
ing Berlin: “ Oberspree " (13,600kw.), ** Moabit ” (10,640kw.) 
and *'Spandauerstrasse " (5,900kw.). Of the 1,028 stations 
which are enumerated in the tables, 843 supplied continuous 
current only, and of these 843 stations 803 were equipped 
with accumulators. It is interesting to note that the capacity 
of the storage batteries installed amounted on the average to 
nearly 40 per cent. of that of the generating plant. The 40 
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continuous-current stations without accumulators were mostly 
small ones. Besides these continuous-current stations there 
were about 80 stations which generated both continuous 
current and alternating current (mostly three-phase current), 
and finally there were more than 100 alternating-current 
stations, of which 63 supplied three-phase current only. Most 
of the largest stations supplied both continuous and alterna- 
ting current. 
included the largest; water wheels and turbines furnished the 
motive power in 109 cases, while gas engines formed the 
power equipment of 96 stations. Among these 96 stations 
there were two using Diesel engines. In 208 stations both 
steam and water power were used, and in some 40 other cases 
various combinations of prime movers were employed. The 


Referring to the economy of the marine engine, the President 
pointed out that the steam turbine would seem to lend itself 
to still further economies. Steam turbines directly coupled to 
multiple centrifugal pumps were raising 400 to 600 gallons per 
minute against a head of morethan 700ft., withasteam consump- 
tion of less than 301. per horse-power-hour measured in water 
lifted, including turbine losses, as well as pump and pipe resis- 


Steam power was used in 570 stations which | tances. Fan blowers driven by steam turbines were in use forsup- 


plying air to blast furnaces under a pressure of 510. per square 
inch ata rate of 100 cubic ft. per second, with a total combined 
efficiency of 40 per cent. Those results showed that the steam 
turbine offered possibilities far beyond those of its own economy 
in steam consumption. In conclusion, the President observed 
that the slow progress of the marine steam turbine at a time 


total number of incandescent lamps connected up was equiva- | when the turbine was making such rapid strides on land 
lent to about 94 million 8 c.p. lamps, and the motors supplied | seemed rather remarkable, but the experience with it up to 


with current aggregated 263,000 н.р. It is remarked that the 
advance in electric power had been greater than that in 


10,000 H.P. in ships of moderate as well as fast speed now 
justified the anticipation guided by theory, that the larger the 


electric lighting. The sum total of the capacities (including | engines the more favourable would be the results as compared 


the accumulator capacities) of all the German electricity 
stations on April 1, 1904, was 531,000kw. 


Society of Engineers.—The first ordinary meeting of the 
Society of Engineers for the present year was held on Mon- 
day evening at the Royal United Service Institution, White- 
hall. Mr. D. B. Butler, the President for 1904, first occupied 
the chair, and presented the premiums awarded for Papers 
read during that year. These included the President's Gold 
Medal to Mr. William Edward Storey for his Paper on ** Con- 
densing Machinery," and a Society's Premium of Books to 
Mr. A. S. E. Ackermann for his Paper on British and 
American Coal-cutting Machines." He then introduced the 
President for the present year, Mr. Nicholas James West, to 
the meeting and retired from the chair, receiving a hearty 
and unanimous vote of thanks for his services during the past 
year. In his inaugural address the President dealt mainly 
with the mechanical side of engineering, with reference to the 
historical use and improvement of pumping and marine engines 
and the application of the latter at various periods to vessels 
of different kinds, and he included a reference to the latest 
phase of turbine propulsion. He noted as an interesting point 
that, incredible as it might seem, for 50 years the use of the 
steam engine was confined to the pumping of water. It was 
not until 1780 that rotary motion was obtained from the 
steam engine by means of a crank. Watt objected to the use 
of his engine if the crank was attached to it, and invented 
the sun-and-planet wheel in place of the crank. In 1837 
Cornish engines were first introduced for pumping water 
for the supply of London at the East London Waterworks. 
One was purchased in Cornwall having a 90in. cylinder and 
a 10ft, stroke. It worked most economically for 25 years, 
and was only removed when the pumping works were 
closed in 1892. This class of engine is extensively used 
by the large London and other water companies. The 
President then referred to the Severn Tunnel pumping plant, 
which, he observed, was the largest pumping plant he knew. 
It is installed at each side of the Severn Tunnel on the Great 
Western Railway, and is entirely of the Cornish type. The 
engines and pumps have a total pumping capacity of 66 mil- 
lion gallons in 24 hours, but the quantity dealt with under 
ordinary circumstances varies from 16 to 34 millions. The 
President observed that he was connected with that installa- 
tion from commencement to finish, a period of about 13 years. 
Referring to the growth in size of steamships, he observed 
that the greater relative economy of motive power to burden 
in large vessels had contributed largely to the increase in 
dimensions, which was still proceeding. At the present day, 
with steel construction, the ratio of length to beam had increased 
to 10 and 11, the limit being found in the increased tendency 
to vibration, which was injurious to the hull and discomforting 
to the passengers. The machinery of the earliest steamers 
operated at very low steam pressures, and. weighed about 
1,7001. per horse-power. Аз late as 1860 the weight was as 
high as 1,000lb. per horse-power. At the present day the weight 
of the propelling machinery in mail steamers is about 50010. to 
600lb., and in cargo steamers about 450lb. per horse-power. 
In torpedo boat work the reduction has been carried still further. 


with reciprocating engines. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, February 10th. 
TRAMWAYS AND Ілонт RAILWAYS ASSOCIATION. 


4 p.n. Annual General Meeting at the Society of Arts. 
PHYSICAL SOCIETY. ; 
8 p.m. Annual General Meeting at the Royal College of Science, 


Exhibition-road, South Kensington, when the President-Elect, 
Prof. J. Н. Poynting, F. R. S., will deliver an Address on Radia- 
tion Pressure." 


SATURDAY, February 11th. 
[INSTITUTION oF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
2:45 p.m. Visit to the Post Office Central Telephone Exchange. 
Meet at the Addle Hill entrance, G.P.O. south. 


BIRMINGHAM AND District ELECTRIC CLUB. 
7:80 p.m. General Meeting at the Colonnade Hotel, New-street, 
Birmingham. Paper to be read: Starting and Speed Regu- 
lation of Electric Motors,” by E. R. Wood. 


MONDAY, February 13th. 
JUNIOR INSTITUTION OF ENGINEERS. 
6:30 p.m. Visit to the works of the Brockie-Pell Arc Lamp Co., 60,. 
| Worship.street, E.C. 
SOCIETY oF ARTS. 

8 p.m. Cantor Lecture I.: Internal Combustion Engines,” by 
Dugald Clerk. 

INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ ASSOCIATION. 

8 p.m. Special Lecture by Dr. J. T. Nicolson on *' Results of Force 
Measurements with Cutting Tools and their Application to 
Lathe Design.” Mr. J. Hartley Wicksteed, President of the Insti- 
tution, will take the chair. 


TUESDAY, February 14th. | 
INSTITUTION oF ELECTRICAL ENGINEERS: GrAsGow LocaAL SECTION. 


8 p.m. Meeting at 207, Bath-street. Paper to be read: Earthing," 
by W. W. Lackie. 


WEDNESDAY, February 15th. 
InsTITUTION OF CIVIL ENGINEERS : STUDENTS’ SECTION. 
2:30 p.m. Visit to the Lot's-road, Chelsea, generating station of the 
Underground Electric Railways Co. of London. 


' INSTITUTION or ELECTRICAL ENGINEERS : BIRMINGHAM LOCAL SECTION. 


7:30 p.m. Meeting at the University. d. to be read: “ Appli- 
cations of Electricity in Mines," by A. C. Anderson. 


INSTITUTION oF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 


7:30 p.m. Meeting at 92, Victoria-street, London, S.W. Paper to 
be read: “ The Electric Furnace," by W. J. Williams. 


Roya. Microscorica, Society. 
8 p.m, Meeting at 20, Hanover-square, London, W. Paper to be 
read. Practical Micro-Metallography, with Experimental 
Demonstration,” by J. E. Stead. 


THURSDAY, February 16th. 
INSTITUTION оғ ELECTRICAL ENGINEERS: LEE DS Locat SECTION. 
7:15 p.m. Meeting at the University. Paper to be read: “ Рег- 
manent Way Construction and Depreciation," by James Lord. 


SATURDAY, February 18th. | 
Guascow TECHNICAL. COLLEGE Screntiric Society. 
7:30 p.m. Meeting at 88, Bath.street. Paper to be read: “ High 
Speed Tool Steels from the Users’ Point of View," by E. H. 
Robertson. : 
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THE INFLUENCE OF “LOAD-FACTOR” ON THE 
COST OF ELECTRICAL ENERGY. 


BY EDMUND L. HILL. 


During the last few years the whole question of electricity 
supply has undergone a change. From being a luxury for the 
few it has become a necessity for the many, and as the uses of 
electricity have increased so have the costs of its production. 
and the price at which it can be profitably sold been reduced. 
This is due, to but a small extent, to new inventions and 
improvements in the machinery and appliances used to generate 
and distribute electrical energy. Ten years ago, when elec- 
tricity was almost solely used for lighting, generators could be 
bought that had an efficiency of about 93 per cent. To-day 
improved machines can be obtained whose efficiency is 96 per 
cent. Ten years ago the average price obtained for energy 
was about 73d. per unit for all purposes. To-day, for lighting, 
it is 44d. per unit, while for power prices vary from Id. to 
3d. per unit. It will be Weta to see what has made the pro- 
duction of energy less costly than it used to be. It cannot 
be due to improvements in the process of production, as the 
machines of to-day are only 3 per cent. more efficient than 
those of 10 years ago. It cannot be due to cheaper labour or 
coal, as the price of both have steadily gone up. It certainly 
is not due to easier finance, because finance has seldom heen 
more difficult than in the last four years or so, during which 
period electricity has made such gigantic strides 

In order to explain the change 1 will use a simile. Ina 
new and rapidly growing town an enterprising man, seeing 
the necessity for such a thing, builds a public hall suitable for 
lectures, religious meetings, dances, presentations, public busi- 
ness, boxing displays, «с. In other words, he equips his hall 
for every purpose of business and pleasure. To begin with, 
he caters for the pleasure-loving publie. He knows that the 

ublic must dance and must attend thinly-veiled prize fights. 
He thinks he can reckon on 50 such functions per annum, and 
he then considers what price he must charge per meeting to pay 
his expenses and leave a reasonable profit. The building, a 
temporary one, cost him £1,000 (he would not spend more to 
start with because he was not quite sure how much his fellow 
townsmen were addicted to dances and prize fights). He 
borrowed this £1,000 from one or more friends, to whom he 
has to pay 5 per cent. interest, ог: £50 per annum. His care- 
taker costs him another £50. His rates, taxes and insurance 
another £25, and he estimates his lighting and firing bill 
at another £25, or a total of £150 per annum. He wants 
another £150 for himself, so he has to earn a revenue of 
£300 per annum. He therefore makes an inclusive charge of 
£6 per meeting, and on these terms he readily lets his hall 
and earns his £3 per week profit. After a while the con- 
venience of his hall gets talked about ; the town also rapidly 
increases in population, and, as usual, the population is mixed. 
All, however, are fond of pleasure, and the collier and the 
mechanic are as eager to attend a half-crown “ hop ” as their 
master is a guinea dance. 

The collier and his mates, however, cannot afford to pay .£5 
for one night monthly. They therefore go to the owner of 
the hall and offer him £8. At first he will not listen to them, 
but aftera while he tells them that if they will use the hall on 
Fridays, when the fashionable folk will not use it and the 
patrons of prize fights have not enough left to pay for it, he 
will hire it them at £4 per “hop.” The bargain is closed. 
The owner of the hall receives .£48 per anpum extra. His 
extra disbursements are 12,365 extra gas or 165. 6d. per 
annum. That is to say, by reducing his rate for special 
circumstances, and choosing his own time for letting his hall, 
he has increased his receipts by £48 per annum, while his 
costs have only been raised by 16s. 6d. per annum. This 
open his eyes and makes him look around for other business 
equally as good. Не thinks, “ І have a fine hall which I let 
out for one night a week to the gentlefolk and one night a 
month to the working people. That means that my hall is 
only used for 64 evenings in the year and never at all in the 
day time. Cannot I extend its use and make more mor cy 
from it?” Straightway he goes to the collier and his mates, 


and offers them the hall twice monthly for £3 per night. 
They accept his offer and, in consequence, he earns an extra 
£24 per annum at an extra cost of 16s. 6d. per annum for 
lighting. A new feature, however, arises. Не finds that the 
additional use of the hall is telling on its fittings and furni- 
ture, and this alarms him. When these are worn out he 
knows that he cannot borrow more money to replace them. 
Moreover, as he is not a town councillor, he would not do 
such a thing, во he thinks: “І used to make £150 per annum 
out of my hall; now, at a trifling extra cost, I make £222; I 
will therefore put aside £50 per annum to pay for the depre- 
ciation of my property. My spendable income will then be 
only £172 per annum, but I shall feel safe." 

After voluntarily reducing his income as above he does not 
feel quite happy, and while he is wondering how he can 
augment it, the local Salvation Army officer comes along and 
offers him 20s. per Sunday for the use of the room. After a 
rapid mental calculation he accepts the offer, realising that it 
will mean an extra revenue of £52 per annum against a yearly 
cost of one-seventh extra gas, or £3. 11s. 6d. He finds, how- 
ever, that he has to pay his caretaker something extra for the 
Sunday work. Very shortly afterwards the urban district 
council of the town fall out with the vicar, the town being 
situated in Wales, and are no longer allowed to hold their 
meetings at the Church schools. Their clerk is therefore sent 
to interview the owner of the hall, and offers 2s. €d. per night 
for the use of it, and further stipulates that his council may 
use the hall exclusively at any time on one hour's notice. 
After the usual amount of haggling, for which the clerks of 
Welsh urban district councils are notorious, they arrive at a 
compromise— 10s. per meeting in the daytime, when no light- 
ing is required, and 12s. 6d. per meeting in the evenings, 
when the flow of talk has to be supplemented by something 
іп a lighter vein. The hours of use of the hall are also fixed 
for 19 months ahead, and are only allowed on those evenings 
when experience has shown that the hall is never wanted for 
other purposes. 

By this time the owner of the hall is materially benefiting 
by and rapidly beginning to understand the meaning of the 
expression "load-factor.' He sees that he must earn an 
amount sufficient to pay its standing charges and depreciation 
and at the same time leave him à living profit. Не realises, 
however, that all he earns above this amount will be chiefly 
profit, his only extra costs being for lighting, firing, labour and 
depreciation. He, therefore, instructs his caretaker to turn an 
honest penny whenever he can, without detriment to the pro- 
perty or annoyance to their regular customers. The caretaker, 
therefore, earns £2 here and £1 there by hiring the hall at 
odd times to auctioneers, socialist lecturers, theosophists, fiscal 
reformers, and others of their kind. 

The owner at the end of 12 months finds that he has done 
uncommonly well out of his hall, and at the same time realises 
that it is becoming too small for the requirements of the fast 
growing town. He accordingly builds a new hall, adjoining 
the old, and by strict attention to the needs of his fellow towns- 
men, and by careful catering for the wants of the stray theoso- 
phists, socialist lecturers, fiscal reformers and others, he is soon 
enabled to pay off his loan ; he invests his depreciation fund in 
a similar concern in a neighbouring town and is on the high 
road to fortune. 

He has studied . load-factor, and is rewarded accordingly. 

The meaning and importance of ‘‘load-factor " in “electrics " 
is so little understood by the publie, and of so much moment 
that I make no apology for the above laboured explanation. 

I will indeed endeavour to amplify it electrically. 

The hall is the generating station of a power distribution 
company, the owner, the shareholders and directors of the con- 
cern and the caretaker its staff. The dancers, prize fighters, 
Salvationists, auctioneers, socialist lecturers, theosophists, fiscal 
reformers, and urban district councillors, are the varying cus- 
tomers of the power company whose varying needs make up 
the “ diversity-factor of the system, and whose different hours 
of use of the plant give it its **load-factor." | 

The power company spends a certain amount on capital 
account to build, equip ld lay down its system. On this 
amount it must pay interest. The buildings, plant and mains 
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will depreciate, the amount of such depreciation being more or 
less constant and almost independent of ће use. Increase the use 
tenfold and the extra depreciation will only reach a very trifling 
amount. The staff of the power company will also remain 
nearly constant, only increasing, in the lower grades (drivers, 
stokers and coal trimmers) as the load very materially increases. 

Each small increase in the staff will allow of an enormous 

increase in the output. Whether the power company sells 

100,000 units or 20,000,000 units per annum, its general 
establishment charges (with the exception of the rates)—viz., 

its rent, insurance, salaries, &c., will remain constant or nearly 
so. By what then will its coste be increased as the output and 
revenue expand ? By the coal, oil, stores and water, “the gas 
bill of the simile” and by those alone. As in the case of the 
public hall, these items will represent but a small fraction of 
the power company’s total costs. The power company can 
depend on a certain amount of custom from those who will 
have electricity as a luxury or must have it as a necessity. 
Both these classes, like the ii and the patrons of pugiliam, 
can afford and should be made to pay a thoroughly good price. 
They cannot or will not do without energy, and they call for 
it at all kinds of times many of which clash and many of which 
are inconvenient. Others badly need electricity but cannot 
afford to pay the same price as the “wills” and “ musts.” 
They promise, however, to only take it at such times as are 
convenient to the power company. It pays the power com- 
pany to give them special terms since the hours of supply can 
be settled for the most convenient times when the plant would 
otherwise be comparatively idle. By further slight conces. 
sions the power company can induce these users to treble their 
consumption, still at times convenient and therefore profitable. 

Sooner or later the urban district council comes along and gete 
far better terms than it deserves. This, however, seems to be 
inevitable and must be faced by the power company as a 
necessary evil. | 

The “casuals " and “specials " also come along and help to 
swell the profits of the power company ; they either must or 
will have energy for special purposes and can be made to pay 
accordingly. The power company gets another class of customer 
which the owner of the hall could never hope to obtain. 16 

is the man who says: I want your power continuously day 

and night, year in and year out. On what terms will you give 
it me ?” 

The power company very carefully considers the question- 
And, having learnt by experience, it sees that the cost of supply 
ing these constant users will be only the extra cost of the coal’ 
oil, water, stores, &c., that will be expended in supplying them] 
plus a certain small amount for extra depreciation. It wil 
also realise the immense value of these constant users in another 
way. By their regular employment of part of the plant, which 
will be allocated solely to their needs, the load-factor " of the 
whole system will be raised, and the cost of all the units sold for 
every purpose will be reduced. A reasonable number of these 
constant users will also increase the economy of the whole 
system, because with a known constant supply the plant can be 
зо arranged that engines and boilers can always be kept fully 
or nearly fully loaded, and therefore working under the most 
efficient conditions. 

Bearing all this in mind, the power company will quote very 
low terms to a reasonable number of customers who require 
energy for such purposes as colliery ventilating, which never 
stops. By getting a reasonable amount of such constant work, 
not too little or the ‘‘load-factor” would not be sufficiently 
helped, and not too much or enough plant would not be left 

for supplying the better-paid units, for which there is an ever- 

growing demand, the power company finds not only that the 
back of its works costs is broken by the revenue so obtained, 
but also that it is making a larger profit on every other unit 
that it sells, because the cost of all the units is reduced. More- 
over, when the power company studies its revenue account in 
relation to its capital outlay it finds that although the price 
per unit charged for the constant work is very low compared 
with its other charges, yet the revenue derived from the con- 
stant work is greater per £1 of capital than in the case of the 
higher-priced units. By reason of the demand being spread 
over 24 hours in each day the company can supply a far larger 


number of units without further capital expenditure than in 
the case of the intermittent higher-priced supply, where the 
' Joad-factor " is comparatively low. 

The power company will, in all probability, have in its Act 
of Parliament a “most-favoured-nation clause " which will force 
it to supply at similar rates to all customers “ whose circum- 
stances are similar." This need not frighten it. Whose cir- 
cumstances are similar" isa екш elastic phrase. In time 
it may prove a gold mine to the lawyer and the expert 
witness. In the meanwhile, it is a “salted” mine that 
need not be taken too seriously. If there are two collieries— 
next-door neighbours—one of which requires 3,000,000 units 
per annum for surface work and underground haulage, and the 
other 500,000 units per annnm for a fan, the power company 
will be quite safe in charging the fan user, say, §d., while it 
makes the other colliery pay 34. per unit. The “ circum- 
stances will be utterly dissimilar. In the one case the “ load- 
factor" will be 100 per cent. and in the other not more than 
30 or possibly 35 per cent. The quantity of energy used has 
nothing to do with the question. Under certain conditions 
the fact of the quantity increasing would be an excellent reason 
for raising the price. Take the case of a large dock fed during 
low tides by a river that is full in winter 4 somewhat dry in 
summer. То make up for leakage a certain amount of water is 
required, which, for example, may entail one hour's pumping 
in the winter and three hours’ pumping in the summer. Such 
a dock might be a large customer of a power company for 
pumping, requiring, say, 3,000 H.P. of plant. This would 
mean that for certain times in each day, for one hour in the 
winter and for three hours in the summer, the power company 
would have to keep allocated to the dock company’s require- 
ments 3,000 H.P. of its buildings, plant and mains. It would 
sell per day 2,000 units in the winter and 6,000 units in the 
summer, or an average throughout the year of 4,000 units per 
day. The plant to deal with this work would certainly cost 
the power company £25 per horse-power, or £75,000. The 
company would have to earn on this amount 20 per cent. in 
order to cover working costs and depreciation, to allow a 
sufficient reserve and to pay a fair dividend. It would, there- 
fore, have to charge the dock company about 24d. per unit for 
its current. Unless, therefore, the dock company would pay 
such a price, which would not be likely, the power company 
would wisely refuse to supply it, although the sale would 
amount to 14 million units per annum. 

By this time the power company will have learnt that, given 
a good system and sound finance“ load- factor is its finest 
asset, and it will endeavour to find some equitable system of 
charging, of which ''load-factor" shall be the basis. It will 
find this difficult. If it is wise it will instruct the care- 
taker "— its staff—to ponder over this question in their 
spare moments--if they have any.—and endeavour to arrive 
at a satisfactory solution. If this desirable result can be 
attained, then the power company may look forward to an 
even more prosperous existence than it now can reckon on. 
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ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
(Continued from page 622.) 


The Scheeffer Meter.—The Scheeffer meter is an example of 
Canadian manufacture, being made by the Packard Electric Co. 
at St. Catherine’s, Ontario, the agents being the Bastian 
Meter Co. The type G meter replaces what is claimed to 
be the first induction meter on the market, and when the 
modern meter is compared with its predecessor a good idea is 
obtained of the progress which has been made in the manufac- 
ture of meters. A model G meter of this make with its cover 
removed is seen in Fig. 23. An iron frame supports the 
motor, brake magnet, dials and jewel screw, the brake magnet 
being held by an adjustable clamp on the front, and the motor 
fixed by screws to the back of theframe. The general arrange- 
ment of the motor is seen in Fig. 24. The main coil M is 


* From a forthcoming book o be published by “The Electrician " 


Printing and Publishing Co. All rights are reserved. 
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placed between the poles of the shunt magnet S and has no iron 
core. Below the poles of the magnet is placed the disc with 
the yoke Y below it. The shunt current is taken first through 
the choking coil C, which has a nearly closed magnetic circuit, 
and then round the two poles of the shunt magnet. 

The compensation for inductive loads consists of a secondary 
winding on the shunt magnet, which is regulated by the resis- 
tance in its circuit. The low-load adjustment is effected by 
altering the position of a projecting piece of iron fixed by a 
screw to the frame below the disc on the right-hand side. 
Moving this adjusting piece down increases the speed. The 


Fic. 23.—ScHEEFFER METER— MODEL G. 


meter should be adjusted on shunt only, until it does not 
creep in either direction. The disc is of aluminium, and is 
supported by a light brass tube; the latter reste on a highly- 
polished and hardened-steel ball, which takes the place of the 
pivot. The jewel and ball can be inspected or replaced without 
disturbing the calibration of the meter. The disc and spindle 
together weigh about 19 grammes. The terminals are in the 
main case, but the meter may be connected up without break- 


Fic. 24.—ScHeerrer MOTOR. 


ing the cover seal. The mains are inserted through vulcanised 
fibre bushes, one at each side of the meter near the bottom, the 
clamping screws being worked from underneath. A cover 
capable of being sealed is fixed over the screw heads. The 


shunt tee is taken to the small terminal on the right-hand side 
near the top, the fixing screw in this terminal requiring to be | 
sealed by sealing-wax. This is rather a disadvantage, as two 


kinds of sealing appliances have to be used. 
The meter has a very straight curve, and does not appear to 
be affected by a dead short through a fuse of treble the capacity 


of the meter. The shunt current is low (0-02 ampere for a | 


200-volt 10-ampere meter), and the drop is also small (0:1 volt 
on the same meter). 

Considering the smallness of the friction the full-load torque 
of 1:37gr.-cm. is fair. 

The Stanley Meter.—So far as the author is aware the Stans ey 
is the only meter in which the moving portion is entirely 
suspended magnetically. The Evershed meter* was partially 


‘suspended magnetically, but it was provided with a pivot and 


jewel. In the Stanley meter the rotating disc with its soft 
steel spindle (called the suspension core) to which the disc is 
rigidly secured are floated in air, and consequently the only 


Fic. 25.—STANLEY METER: Front VIEW or SUPPORTING FRANE SHOWING 
Brake MAdNETS, Dra, &c. 


mechanical friction is that due to the wheel train, and perhaps 
the rubbing contact between the bushes in the steel spindle 
and the taut wire which runs through them. 

Fig. 25 illustrates the model G meter with the front part of 
the case removed, the registering dials, brass frame and brake 
magnets being visible. The two horse-shoe brake magnets 
butt up against common pole-pieces which are held rigidly in 
the brass frame, the object of this arrangement being to 
eliminate any chance of the length of the air-gap or distance 
between the poles taking place. The same arrangement is 
adopted in the case of the suspension magnet seen in position 
in Fig. 26, which also shows the dial train connection. A 
sectional view of the suspension system is given in Fig. 27. 
It consists of the permanent magnet Y, with its steel pole- 
pieces, A and B, and the suspension core. The upper end of 


Fic. 26.—Back VIEW or SUPPORTING FRAME SHOWING SUSPENSION ` 
Млохет. ROTATING Parts AND Dia, TRAIN CONNECTIONS. 


this core is turned smaller and the lower end is flanged larger 
than the middle of the core; the pole-pieces are hollow, and 
the diameters of the hollows are larger than the diameters 
of the top and bottom of the core. Until the magnet 
is in position, the core rests on its flange in the cup in 
the lower pole-piece; the top of the core will then be just 
out of the hollow in the upper pole-piece. On placing the 
magnet in position the core is attracted and raised off the cup, 
and takes up a definite position between the two poles touching 

See Journal I. E. E., Vol. XXIX., No. 146, p. 743; also 4 he Electrician 
Vol. XLV., 1900, pp. 283, 328, 438, 518, 562. 
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neither. А fine steel wire is passed through the centre of the 
core and prevents a shock displacing it. It is stated that this 
wire does not touch the holes in the core through which it 
passes. It is a difficult matter to prove this, as the clearance 
between the wire and these holes is extremely small. Judging 
by results it seems probable that there is no rubbing contact 
here; thus the only mechanical friction in the meter is that 
due to the wheel train, and owing to the fine finish which this 
has, the friction must be very small and constant. 

A diagram of the motor is given in Fig. 28, from which it 
will be seen that there are four shunt coils and two series coils 
and that the arrangement is symmetrical as regards the disc, 
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Fic. 27.— Sus PRNSION SYSTEM or STANLEY METER. 


half being above and half below. The series coils contain no 
iron core, so that the inductive drop is not great (it is about 
0:35 volt for a 10-ampere meter). The shunt terminal on the 
left is to enable the shunt circuit to be disconnected from the 
main for testing purposes. R. R. are closed rings of copper 
forming shading coils, and are placed on the back half of each 
of the shunt pole-pieces. The vanes shade portions of the pole- 
pieces also, and by them the meter is stopped if it has any 
tendency to rotate on no load. These, together with the disc, 
cause the necessary lag in theshunt flux for accuracy on induc- 
tive load. Тһе permanence of the magnetic suspension is the 


Fic, 98.—STANLEY MOTOR. 


only doubtful point in this meter. The author's experience 
only extends to 18 months, during which time no trouble has 
been found either in the suspension or otherwise. 

The torque necessary to overcome friction practically 
vanishes, hut by means of the vanes (Fig. 28), it is possible to 
cause a forward or backward creep : thus the friction due to the 
wheel train may he compensated for. When so compensated 
even, no amount of vibration causes a creep. The more the 
right-hand vane, or the less the left-hand one shades the pole, 
the greater the torque due to the shunt circuit becomes. The 
accuracy of the meter extends far below the single 8 e. p. lamp 


even in meters of large capacity. Notwithstanding the absence 
of friction, the meter has an extremely large torque for the 
induction motor type, it being 5°6gr.-cm. at full load. If, 
therefore, the magnetie suspension proved a failure—of which 
there is no indication at present the meter would be exception- 
ally good if fitted with a jewel and pivot. The shunt current 
of 100-volt meters is about 0:08 amp., the shunt watts being 
about 1:3; thus an angle of about 80deg. is obtained between 
the shunt current and theimpressed volts. The Stanley meter 
is made in America by the Stanley Instrument Co. 


(To be continued.) 


THE BIRMINGHAM AND MIDLAND TRAMWAYS. 


Route.—These tramways, the total length of which is 11:8 
route miles, start in’ the city of Birmingham close to the 
Municipal Buildings and extend along the Dudley-road as 
double track as far as Windmill-lane, Smethwick, whence they 
continue through Smethwick, Oldbury and Rowley Regis as a 
single line, with passing places, into Dudley. Inside Birming- 
ham also, along Heath-street to the boundary of Smethwick, the 
line is single with passing places, and in Cranford-street, Smeth- 
wick, it is double. ‘The new line, from Windmill-lane, in 
Smethwick, to the Harborne boundary is also double. At 
West Smethwick there is a branch line of single track, with 
passing places, into West Bromwich, and another into Oldbury 
through Bromford lane, thus making a complete loop from 
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Spon-lane to the Market square, Oldbury, through West Brom- 
wich. These lines, together with those owned by the City of 
Birmingham Tramways Co., Dudley, Stourbridge & District 
Electric Traction Co., Wolverhampton District Tramways Co. 
and the South Staffordshire Tramways (Lessee) Co., are con- 
trolled by the Birmingham and Midland Tramways Joint com- 
mittee, the total length of route under the management of this 
committee being 913 miles. All these companies are affiliated 
with the British Electric Traction Co. 


Permanent Way. Inside the city the permanent way, 
equipped with 102Ib. rails, has been laid to the specification 
of Mr. John Price, city electrical engineer, under the super- 
vision of his assistant, Mr. T. Arnall. The two new lines, 
one in Cranford.street and the other in Bearwood-road and 
Waterloo-road, were laid with 96lb. rails, the contractor being 
Mr. George Law. All the other portions of the line, including 
turn-outs, &c., were relaid by the Tramways Company under 
the supervision of Mr. R. W. Cramp. 


Car Depot The old steam car depot at West Smethwick 
has been added to and partly rebuilt to provide accommodation 
for an increased number of electrical cars, the site being suf- 
ficiently large to permit of a further extension of the buildings, 
which would make the holding capacity of the shed 100 cars. 

Overhead Equipment.—Inside Birmingham bracket-arm con- 
struction, with taper poles made by Messrs. James Russell & 
Co., are used on each side of the road along the main line, 
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with occasional spans, however, at very wide points, and centre capacity is 22 inside and 26 outside. Twelve of the cars have 
poles at a point near the Free Library in Dudley-road. In] been fitted with Bellamy top-deck covers made by Messrs. 
Heath-street side poles on one side only are used along the | Dick, Kerr & Co., and. on these cars Blackwell trolley bases 
track, except at loops and crossings, where poles and bracket are in use, but the open cars have been fitted with Brecknell, 
arms are placed on both sides of the street. Outside the city, Munro & Roger's standards. On all cars Rowland’s swivelling 
span wire is chiefly employed, with bracket arms in the , trolley heads, supplied by Messrs. Milnes, Voss & Co., are 
narrower streets, where the steel poles are in three sections, used. The life-guards are of the Brush trigger type, and to 
and were supplied by Messrs. Spencer of Wednesbury. In- enable the guard to work efficiently folding steps are fitted to 
side the city No. 00 wire is used, and outside No. O B. & S. all cars. The equipment consists of Brush B1002 motors, 
gauge. On account of the heavier traffic in the busy centre, rated at 33 в.н.р., and the controllers are of the B.T.-H. ВІ& 
from the municipal boundary buildings to Windmill-lane, the type. 
fecding points are a quarter of a mile apart ; outside this area, Power House.—For the supply of energy to the tramways, 
they are half a mile apart. for the lighting of Smethwick, and for the supply to large 
Cables. Within the city these are to the joint specification works in that district and in Oldbury, a site for a generating 
of Mr. R. A. Chattock, city electrical engineer, and Мг. А. J. station was secured on the canal bank, Downing-street, Smeth- 
Lawson, engineer to the tramways, and were made and laid by wick, and sub-station sites at Oldbury and Springhill were 
the Callenders Cable & Construction Со. The low-tension are on selected for the company by their consulting engineer. 
thesolidsystem, while the high tension cablescarrying the supply The buildings are constructed of steel and brickwork, the 
from Smethwick to the sub-station at Springhill arethree-core, latter being of hand-picked local bricks, relieved with rubbed 
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Pian oF POWER STATION SHOWING GENERAL ARRANGEMENT OF PLANT, &c. 


paper-insulated, lead-covered cables drawn into Sykes conduits. and gauged arches. The dimensions of the main building are as 
It has been arranged between the company and the Corpora- follows :— Engine room, 152ft. long by 45ft. wide, and 47ft. Gin. 
tion that, in the event of a supply not being required inside | high. Boiler room, 152ft.long hy 50ft. wide, and 40ft. high. The 
Birmingham from the tramways' generating station after the | roof of the boiler-room and the width of the latter are only tem- 
lapse of the tramways' lease in July, 1906, the high-tension | porary, as the engineer’s original design was for a building 
cables should be withdrawn, and the low-tension cables, | sufficiently wide to take two rows of boilers, with a central 
suitable for the tramway supply only, from the sub-station, | stokehold and coal storage on the floor above the pump room, 
are to remain. These cables were laid under the supervision | from which the coal would be lowered by shoots into the 
of the city electrical engineer and his assistants. The cables | hoppers on the chain-grate stokers below. This arrangement 
outside Birmingham, both high and low tension, were made and | was abandoned on the score of economy, but will have to be 
laid by the British Insulated & Helsby Cables (Ltd.), Mr. Arkell | reverted to in the event of any considerable demand for energy 

arising. The chimney shaft is of steel, 120ft. high, 11ft. in 
diameter, and stands on a concrete base 34ft. by 31ft. by 14ft. 
deep; it is lined with fire-brick up to 75ft. 

There are also pump rooms, repair shops, engineers’ offices, 
bath rooms, lavatories, workmen's moss rooms, stores, &c. The 
managers and general oflices are in a handsome detached 
| bnilding, and consist of entrance hall, ground floor" and eight 
rooms, all eqnipped with modern conveniences. The whole of 


being the representative of the cable manufacturers. 

Cars.—The cars, of which some 60 are on order, are made 
by the Brush Electrical Engincering Co. at Loughborough, and 
42 have already been delivered. Eighteen of these are fitted 
with standard Brush trucks and 22 with Lycett & Conaty 
radial trucks. The wheel base of the Brush trucks is 6ft. Gin , 
and of the radial trucks 8ft. біп. The bodies are 16ft. long, 
and the total length between buffers is 28ft. The seating 
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the building work has been substantially carried out by 
Messrs. Gowing & Ingram, contractors, of Birmingham, to 
plans and specifications prepared by Mr. M. H. Graham, 
architect, of Newcastle-on-Tyne. The same contractors carried 
out the builder’s work in connection with the transformer sub- 


stations at Springhill, Birmingham, and at Oldbury, and these | 


are also of plain hand-picked local bricks in cement mortar, 
but lined throughout with white and buff. coloured glazed 
bricks, with a dado border in chocolate 
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INTERIOR OF GENERATING STATION. 


at the stop valve, and 26in. vacuum, was specified not to exceed 
141ilb. for the 500kw. output, 131. for 450kw., and 151b. for 
225kw.; themechanical efficiencies of the engines underthese con- 
ditions being respectively 91, 90 and 84 percent. For the 300kw. 
sets the steam consumption per indicated horse-power hour, at 
the same pressure, vacuum and superheat as above stated, was 
specified not to exceed 15lb. at 300kw. output, or 161lb. at 


| 225kw., the mechanical efficiencies of the engine, under these 


conditions, being respectively 91 and 84. We understand 
that these conditions were satisfactorily 
met on test at the makers’ works. These 
engines were built by the Brush Electrical 
Engineering Co. at Loughborough. 

The alternators were supplied by the 
British Thomson-Houston Co. of Rugby, 
and are of the revolving-field type, each 
of 500kw. capacity, generating three- 
phase current at 25 со and at 5,000 to 
5,500 volts. The three 8-pole continu- 
ous-current generators are each of 300kw. 
nominal capacity, running at a speed of 
375 revs. per min., and were made by 
the Brush Electrical Engineering Co. 
The steam exciter sets consist of two 
30kw. engines coupled to direct-current 
dynamos, and were supplied by the 
Brush Co., who also supplied the balancing 
sets for use on the three wire lighting 
system. 

The condensiug plant for the 500kw. 
engines is of the Weir circular type, 
having 3,600 sq. ft. of cooling surface, 
the air and circulating pumps being steam- 
driven. For the 300kw. engines a surface- 
condensing plant, having 2,260 sq. ft. of 
cooling surface, is supplied with motor- 
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The steam-raising plant consists of five B. & W. water-tube | driven air and circulating pumps, the air pumps being of the 


boilers, each capable of evaporating 14, 000lb. of water per 
hour. They are fitted with the same firm's chain-grate stokers 
and internal superheaters, the steam being superheated 150 F. 
The gear for working the stokers is driven by a 15 H.r. motor. 

There are feed and storage tanks supplied from a well 180ft. 
deep by compressed.air lifts, the compressor being by the 
Worthington Pumping Engine Co., driven by a B.T.-H. 
motor. The feed-water purifying plant was supplied by the 
Harris Patent Feed Water Filter (Ltd.). Three feed pumps 
have been installed, two steam pumps being by J. & G. Weir 
(Ltd.) and the other a variable stroke motor-driven pump 
by Mather & Platt (Ltd.). There is an alter- 
native supply from the South Staffordshire 
Water Co.'s mains. 

Good slack coal is used as fuel, the price 
of which, delivered into the bunkers, is 
6s. 3d. per ton. 

The steam and feed piping is of mild 
steel, supplied by Messrs. John Spencer, of 
Wednesbury, and was erected by the Tram. 
ways Company's staff; it is covered witli 
blue asbestos supplied by the Cape Asbestos 
Co. The exhaust pipes are of cast iron, and 
are liberally fitted with expansion joints. 0 

There are three 500kw. triple expansion, 
self-lubricating steam engines, running at 
a speed of 300 revs. per min., the diameter 
of the cylinders being 15 in., 23in, and 35in. respectively, 
with ‘lõin. stroke. Three other engines are each of 300kw. 
capacity, three crank, compound, with one high pressure and two 
low-pressure cylinders, the dimensions of these being 161iin., 
23in. and 23in. by 10in. stroke. All are fitted with governors 
of the inertia shaft type, guaranteed to control the speed 
within a variation of not more than 84 per cent. from full-load 
to no-load. Engines and generators are specified to be capable 
of giving an overload of 25 per cent. for halfan hour, and 
90 per cent. momentarily over and above the normal rating. 
The steam consumption per indicated horse-power-hour for the 
900kw. sets, with 150lb. steam pressure, 100deg. superheat 


SCALE OF FEET 
20 30 


Edwards pattern. 

The switchboard is in two portions, arranged on a gallery 
extending the whole length of the building. The direct- 
current board is arranged to supply current to the tramways 
in the neighbourhood, and also to the three-wire electric 
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Cross SECTION OF GENERATING STATION. 


lighting system for the town of Smethwick. It is fitted with 
D. T.-11. registering and Elliott's Weston type recording instru- 
ments, B.T.-H. circuit-breakers, switches, &c., all of which аге 


mounted on black slate panels. The E. H. T. board for dealing 


with the supply of alternating current to the sub-station is of 


the remote-control type, with B.T.-H. oil switches and circuit- 


breakers, wattmeters and measuring instruments. Kelvin 
indicating wattmeters are also provided. The switchboards were 
built by the Brush Electrical Engineering Co., at their works 
at Loughborough. 


Sub-stations.—There are at present three transforming sub- 


. stations—one at Springhill, Birmingham, to supply current to 
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the tramways in the city district ; one at Oldbury, for the | was supplied and erected by the British Thomson-Houston Co. 


Oldbury and Dudley sections ; and a similar set of sub-station 


(whom we have to thank for the photographs illustrating this 


plant is erected in the power house at Smethwick for supply- | article), Mr. J. T. H. Legge acting as their resident engineer. 


ing either high and low-tension current in the Smethwick 
district for lighting and power purposes. 
At Springhill sub-station there are three three-phase rotary 


The whole of this installation has been carried out to the 
plans and specifications, and under the supervision, of Mr. A. J. 
Lawson, the consulting engineer to the Birmingham & Mid- 


converters, each of 200kw. capacity. The transformers are of | land Tramways (Ltd.), Mr. R. F. Browne was the resident elec- 
trical engineer for the compan for all the electrical work, with 


the oil-cooled type, and are arranged in sets of three, each of 
75kw. capacity for each rotary. . The primary 
and secondary windings are wound for trans- 
formation from 5,500 to 340 volts, but various 
ratios may be obtained by connecting to 
intermediate taps on the primaries to com- 
pensate for drop on the feeders. 

All the high-tension switch gear is of the 
oil-break remote control type, each switch 
being in a fireproof chamber. The main 
current entering the sub-station passes first 
through the high-tension feeder panels, then 
through the high-tension machine panels to 
the high-tension side of the transformers. 
The secondaries of the transformers are con- 
nected to a double throw-over switch, so 
that the rotary converter is started at half 
voltage; when the machine attains full speed 
the full voltage is put on to it by throwing 
over the switch. 

From the continuous-current side of the 
rotary converter cables are carried on rack 
insulators in a subway under the machines to the direct current 
switchboard. The machine switchboard panels, for the direct. 
current side are fitted with wattmeters, ammeters and circuit 
breakers of the British Thomson-Houston magnetic blow-out 
type. The machine panels on the alternating-current side are 
each fitted with an ammeter and a power-factor indicator. 
The sub-station at Oldbury is of similar design, but is equipped 
with three rotary converters, each of 100kw. capacity. At. 
the Smethwick Central Power Station there are also installed 
two 300kw. rotary converters, each with three 110kw. trans- 
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View or H.-T. SWITCHBOARD. 


formers, and equipped with a similar type of switch gear as at 
| Т decided to increase both the anode and cathode surfaces to the 


Springhill and Oldbury. There is also a small rotary con- 
verter sub-station at the West Smethwick car depot, for 
supplying current to the car shed, repair shops, & c. 

All the plant and material for the 
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sub-station equipment ' 


VIEW OF SUB-STATION, 


Mr. A. Bocchi-Bianchi as his assistant. Мг. S. A. Mahvod is 
the company’s engineer in charge of the Smethwick power 
station, the sub-stations and the distributing system. 


MASS ANALYSES OF MUNTZS METAL BY 
ELECTROLYSIS.* 


BY JOHN G. A. RHODIN. 


Towards the end of 1903 the author was asked by the Muntz's 
Metal Co. (Ltd.) to devise a method of accurately determining the 
copper contents of Muntz’s metal at such a 
speed as to enable the management to utilise 
the results in the ordinary course of manu- 
facture. The difficulties were many—viz., 
the large number of analyses required, the 
extreme accuracy necessary, the necessity of 
working during the night as well as during 
the day, and finally the conditio sine qua non 
that the results must be obtained within 12 
hours of the time of casting. In the ordinary 
course of events 40 to 60 “ heats” of metal 
are cast every 24 hours at the company’s 
works. With regard to the accuracy the limits 
of useful copper contents are from 60˙0 per 
cent. copper to 62 per cent., and within these 
limits there are four classes of metal behav- 
ing differently as to rolling temperature. 
Towards these limits the metal is extremely 
sensitive to over-heating in the one case and 
to under-heating in the other. А metal con- 
taining 62:0 per cent. of copper can be rolled 
at an elevated temperature; one containing 
62°25 per cent would not stand the ordinary 
treatment at all Hence we must have a 
mean probable error of not more than + 01 
per cent. On the other hand, metal with less 
than 60 per cent. of copper behaves towards 
sea water in a way which is highly undesir- 
able. It is characterised by preferential disso- 
lution of zinc, which occurs very rapidly. 

In developing the electrolytic method of 
anulysis I had an absolutely free hand, and I 
am greatly obliged to the directors of Muntz's 
Metal Co. (Ltd.) for putting no restriction 
in my way as to cost of plant, &c., which, 
ав wil be seen later on, was fairly con- 
siderable. 

The Electrodes.—As I had to deal with unusual current densities 
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trolysis and some Notes on the Electrolytic Properties of this Alloy," read 
before the Faraday Society on Jan. 30. 
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utmost limit compatible with moderate weight. For this reason I 
chose a very fine platinum wire gauze as the material. 
was made trom No. 36 B.W.G. hard platinum wire, 90 meshes to 


the inch. To support this delicate fabric a framework of stout 


platinum wire was designed in the case of the cathode. This frame- 


work also makes the current distribution even. Fig. 1 represents a 
pair of electrodes, a is a cathode and b an anode. The cathode is 
very much the same as an ordinary gauze cathode with the excep- 
tion of the above-mentioned framework. The anode, however, 
differs from most constructions by having a cylindrical part of 
extensive surface which, when in use, is concentric with the cathode. 
The pole wire of the anode is fastened to the bottom ring atc. This 
way of connecting electrolytic conbinations serves two purposes. 
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Бу having the two points of maximum P.D. at tho upper and at the 
lower end of each of two concentric electrodes it may be assumed 
that the current distribution will be very even, as when such an 
arrangement is used the P.D. between any two radically opposed 
points in any horizontal section is theoretically and practically 
everywhere the sume. Secondly, the arrangement offers no obstacle 
to the rapid removal of the cathode. I have, in fact, resorted to the 
plan employed for many years by the E. P. S. Co. in coupling accumu- 
lator plates. Thirty pairs of electrodes are at present in use in our 
laboratory, all being of this type. They were made by Messrs. John- 
son & Matthey. Tig. 2 shows a couple of these electrodes in use. І 
always utilise as a containing vessel the same kind of beaker—viz., 
500 cubic em. Jena beakers. They are stouter and stronger than 


ordinary Bohemian glass beakers, besides being less affected by 
changes of temperature. The electrode holders are ordinary Classen 
stands, but modified. To force the operators to place the beakers 
neatly, and to avoid accidental short-circuits, the table is provided 
with turned wooden cups («), which are firmly screwed down. The 
stands arc also screwed down to avoid accidents, which might occur 
from the simple reason that no less than 25 pairs of electrodes are 
worked on a table 15ft. 6in. long. To cover the beakers, I use 
stout watch-glasses, provided with a radial slot. Ordinary watch- 
glasses treated in this way are too delicate and fragile, hence I have 
lately resorted to watch-glasses 4mm. thick. There is no disadvan- 
tage connected with this plan, as heating of the electrolyte is 
unnecessary. 


_ The Electrical Arrangements. have tried to arrange matters 
in conformity with the best accumulator practice. To accomplish 
this, use has been made of a fair number of cells, which are always 


The gauze 
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charged in series and discharged in independent couples of two cells 
in series. The plant consists of six pairs of the Chloride Company's 
RP, cells in lead-lined wood boxes, each pair supplying current to 
five pairs of electrodes. Fig. 3.is a aiagram of the connections of 
two sets of five pairs of electrodes, « and c. In each one of the 
secondary branches there is a resistance Ri, R., ќе. These resis- 
tances can be shunted at Si, S2. S., бе. All the resistances are made 
from No. 20 nickelin wire, stretched on porcelain bobbins in front 
of the table. I might mention that the accumulators are charged 
from the light mains, and independently of the discharge, as may 
be seen from the scheme of connections. 

Analysis of Muntz's Metal.—'The process is the simplest one 
possible. Опе gramme of the alloy is dissolved in 20 cubic em. nitric 
acid, 1:2 specific gravity, and the solution is heated on a sand bath 
till the red fumes disappear; 300 cubic cm. of distilled water are 
afterwards added, and the beaker is put in its place on the electro- 
lytic table. The electrodes are put in, and electrolysis is proceeded 
with. Two current densities are employed—viz., 0°5 ampere or 
2:0 wuperes, for the electrodes as described. With the low current- 
density all the copper is deposited after 12 to 15 hours; this 1s con- 
tirmed by taking out a sample and testing it with H.S water. The 
cathode is then taken off very swiftly, and it is immediately plunged 
into a large beaker containing distilled water. After washing it 
carefully, it is dipped into absolute aleohol and dricd in a steam 
oven, and eventually it is cooled in the open air and weighed. The 
high current-density is obtained by shunting the resistances at 5. 
The time necessary for complete deposition of the copper in this case 
is only three hours, and the deposit obtained is perfectly adherent 


to the cathode. In other respects the operations are similar. The 
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theoretical loss, which must occur when the cathode is taken out in 


the manner described, was carefully investigated, and: found to be 
of so small a magnitude as to be negligible. That the copper is 
fully deposited is patent from the fact that the remaining solution 
gives no reaction for copper with any known reagent. As a matter 
of fact, we may distinguish between tbree distinct phases of the 
reaction: (1) Copper deposition and ammoniacal reduction of nitric 
acid; (2) ammoniacal reduction per se; (8) deposition of zine in 
soine form or another. Phase 2 occupies a considerable time, and 
during that time the removal of the cathode takes place. It has 
very often been stated that the deposition of copper in the presence 
of zine is incomplete, and many theoretical considerations would 
lend support to this statement. I think, however, that in the case 
under consideration, where the overlapping phase 2 occupies a long 
time, and is unaccompanied by metal deposition, a perfect sepa- 
ration is theoretically possible. That it is so practically is demon- 
strated by our daily work. Some. metals do interfere with the 


accuracy of electrolytic copper determinations in nitric acid solu. 


tions, amongst others arsenic and nickel., When analysing arsenical 
copper I find that perfectly accurate results are obtained, if the 
arsenic be removed by means of metallic zinc in dilute nitric. 
acid solutions before the electrolysis ‘takes place: If this be 
omitted, the results are invariably high. Nickel will deposit with 
copper to some extent, especially if the alloy contains phosphorus, 
and in that case chemical separations must be resorted to as an 
initial step ; but even then I prefer to weigh both copper and nickel 
as metallic deposits for the sake of accuracy. 

The usual run of work during 24 hours may be said to be as 
follows: —At 8:80 a. m. the two men, who do day work with 25 pairs 
of electrodes, find 25 analyses going. They test them, wash down 
the cover glasses, &c. At 9 a.m. one man takes out the cathodes, 
and the other one drills the morning's samples by means of a self. 
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feeding American hand-drilling machine. He afterwards assists in 
taking in cathodes to be weighed by the first man. The weighing 
operations are finished by 10 a.m., and the results are immediately 
calculated on a Fuller's slide rule and entered in the firm's books. 
At 10:30 a.in. the analysis results are compared with the results of 
the rolling tests in the mill. Whenever there is a discrepancy orders 
are issued to hold the heat of metal back for analysis. In the mean- 
time the cathodes are stripped bv putting them altogether in a large 
accumulator box full of nitric acid. They are afterwards washed, 
ignited and weighed ready for the next samples. Ву proper schemu- 
ing the fresh lot of samples is ready for electrolysis at noon, when 
another lot of samples arrives. These are drilled, weighed in and dis- 
solved before the electrolysis of the 1norning's samples is at an end—- 
viz., at 3:30 p. in. The cathodes are again washed, dried and weighed, 
and the results are again compared with the mill tests at 5 p.m., 
and orders issued for eventual re-sampling, &c. The noon samples 
have in the meantime been put in situ, the cathodes stripped and 
weighed, and the electrolysis can be started at 5:30 p.m., when the 
day inen leave. As a general rule, only one man works during the 
night, taking off the noon samples and putting on those which 
arrive at 5:30, which he leaves with the low current to be taken off 
next morning at 8:30. The 5:30 samples and the noon samples are 
reported upon together in the morning. In this way 75 samples are 
handled in 24 hours, and the results are, on the average, only 12 
hours behind the casters. Should an unusual pressure of work come 
on, wecan manage 100 by putting one of the senior assistants to 
help the night man. Five more pairs of electrodes are worked on 
another table in connection with the more exhaustive metal 
analyses, which frequently occur. 

As mentioned above, a number of re-analyses occur in our work. 
They are never done by analysing part of the original test-picce, but 
by drilling one of the * strips" represented by this test-piece and 
analysing the drillings. In this way the differences include, besides 
the inherent analysis errors, the error due to possible lack of 
uniformity of the metal. The differences are extremely small, only 
a fraction of 1 per cent. 

In 100 consecutive repetitions, taken at random from the analysis 
book, the maximum difference was 0°29 per cent., the minimum 
difference +0, and the average 01048 per cent. The probable 
difference or error is +0°0706 per cent. 

From this we may conclude that the mixing of the separate heats 
of brass is incredibly uniform, and tbat the electrolytic method 
yields most reliable results. There is, of course, a permanent error 
—viz., the results obtained are always too low to a very slight 
extent, probably <0°05 per cent. This is in our case an advantage, 
as no mistake is likely to occur in the rolling test when the copper 
percentages are too high, whereas mistakes are very common at 
the lower limit. I have known cases where a whole series of 
roling tests passed low percentage metal into the mill, and vice 
versa, it frequently happens that perfectly good metal does not pass 
the rolling test. 

We aim at producing metal containing from 60°50 to 61:50 per 
cent. of copper—the outside limits being respectively 60 and 62 per 
cent., and I may add that in June and July, 1904, for instance, the 
most desirable composition was obtained in over 80 per cent. of 
the cases, whereas the metal which had to be re-melted was less than 
2 per cent. of the whole. This result is eminently satisfactory. 

Muntz's metal was originally, and is now to a great extent, 
employed as sheathing for the protection of woodwork against the 
action of certain mollusca and algw which breed in the sea. To be 
successful it must dissolve in sea water by electrolytic action to a 
sufficient extent to render the surface poisonous, but sufficiently 
slowly to make its use economical. The optimum must occur when 
the two constituents, copper and zinc, dissolve at exactly the same 
rates in which they occur in the alloy, during as great a part of the 
life of the plate as possible. By this means only the metal will 
remain of similar composition throughout its life, or the greater 
part thereof. Since the electric constants for most metals are only 
known approximately, it is not possible to compute accurately the 
best proportions of copper and zinc, but by a very good approximate 
calculation we arrive at the figures, 60°811 per cent. of copper and 
39*189 per cent. of zinc. This agrees fully with practical experi- 
ence. It has also been observed that for tropical waters, which 
contain less oxygen and more reducing organic matter, thus favour- 
ing the cuprous reaction, a higher percentage of copper than from 
60°80 to 61:25 is necessary, whereas for temperate and Arctic waters 
w less rich alloy stands very well. 
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Prof. HUNTINGTON asked whether the author had considered the 
question of the best composition of Muntz’s metal from the point of view 
of the constituents of the alloy, and of the critical points of the various 
combinations formed. Не drew attention to the work of Mr. E. 8. 
Shepherd on this subject, and showed the curves he had obtained in his 
study of the copper-zinc series. What determined whether the alloy 
would roll hot or not, appeared to be the presence of the compound Cu,Zn. 

Mr. W. R. COOPER thought there was some difficulty in the view that 
the dissolving action referred to by Mr, Rhodin was galvanic. If that were 
the case, he did not see how both metals could be affected. 


Mr. A. STEVENSON referred to e question of the deposition of 
bright copper in the presence of colloids. 

e RHODIN, in Teale. dealt in detail with the point raised by Mr. 
Stevenson, which he himself had first investigated in conjunction with 
Sir Joseph Swan. Replying to Prof. Huntington, he said that it was 
certain impurities which determined whether a Muntz alloy would roll 
hot. An alloy containing 70 per cent. copper could be rolled if these 
impurities were not present. 


PATTERN MAKING.* 


BY R. WATSON, 


Twenty or thirty years ago pattern making and mill wrighting 
were considered joint branches of engineering, but gradually as 
competition and more complicated work came along, it was found 
that a man, to become thoroughly efficient, must devote his whole 
time to one branch. This subdivision has again taken place in the 
pattern shop of recent years. Iron pattern making has become quite 
а separate section. This includes the fitting up of iron patterns, 
turnover plates, and all stripping plates, &c., required for moulding 
machines. Again, where moulding machines are used men are kept 
on the special patterns that are required for them until they become 
quite experts at this class of work. | gu 

It is not the writers intention to deal with these special kinds 
of patterns; each is important enough in itself to form a separate 
Paper, but to confine himself to his actual experience of wood 
patterns, It may be well to consider the material used in pattern 
making. Timber merchants have at various times advised several 
different kinds of wood, such as kauri pine, American white 
wood, teak and jarrah, &c., but experience has proved that they arc 
not as suitable for pattern construction as Canadian pine and the 
mild straight-grained mahogany of Tabasco and Belize. Timber fur 
standard patterns should be carefully selected, as there is a consider- 
able variation in the quality of yellow pine. It is not unusual to 
find a shipment of pine altogether unsuitable for pattern making. 
It may be free from shakes and knots but has the defect of being 
hard in places, which is known to the pattern maker as being 
“ strong.” Timber of this kind has a great tendency to twist and 
warp, and if worked up into patterns proves costly in repairs, as it 
will not keep its shape so well as the milder quality. Yellow pine 
planks should be at least three vears old. Weather-seasoned wood 
invariably works better than that artificially dried. Where large 
standard patterns are made it is advisable to have good stocks in 
hand of various thicknesses of a first quality ; also a second quality, 
which may be used for temporary patterns, loam-boards, &c. Experi- 
ence shows that this tends to great economy. It should be carefully 
stacked and stored so that it is kept out of the sun and rain. allow- 
ance being made for free passage of air between each plank. 

The circular saw, band saw, planing machine, thickness planer, 
and lathes are indispensable tools. The hand trimmer might also be 
classed amongst them, for it considerably cheapens the production 
of patterns, especially of that class which are built up in segments. 
The introduction of pneumatic tools into the pattern shop is 
amongst the latest labour-saving devices. Portable drills and chip- 
ing hammers are finding a useful place on large work; they have 
this advantage, that they can be brought right on the work during 
the different stages of construction when it would be impossible to 
move the work to the different machines. Chipping hammers fitted 
with a gouge tool are very handy for removing surplus wood to fonu 
curved surfaces in patterns and core boxes, doing the work from four 
to six times faster than is possible with hand tools. Pneumatic 
drills almost dispense with the pattern maker's brace and bit and 
perform the work very rapidly and with considerably less labour to 
the man. In large pattern shops where standard patterns are made 
machines such as The Moore" carving machine and Wadkins 
mechanical wood worker can be kept profitably employed in core- 
box making, recessing to different levels, and in the many different 
operations which are performed in the making of complicated 
patterns these can be done more accurately and quieker than by 
hand. | 

It is in the pattern shop that the engineer and draughtsman first 
see the actual thing which they have designed. Many views and 
sections may be given, but there still remain points which have to 
be left to the judgment of the pattern maker, such as the develop- 
ment of curves, rounded edges, fillets, &c., all of which go to inake 
the symmetry of the whole. Upon receiving а drawing in the 
pattern shop, if the work is at all complicated, it is set out full size, 
but in some cases sections only that are required for the construction 
of the pattern and urrangement of cores. Machining allowances are 
shown. All the setting out is done to a contraction rule, so that any 
dimension which may be taken is the pattern size. 

In some works the foreman or leading hand sets the work out. 
The writer prefers that each pattern maker should set out his own 
work, as by so doing he makes himself familiar with all the details. 


— 


* Paper read before the Rugby Engineering Society on Jan. 5. 
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He is then in a position to discuss the construction of the pattern, 
method of moulding, and arrangement of cores. It is usual for the 
principal dimensions to be checked by tbe foreman. The first thing 
that has to be determined is the best way of moulding, and if it is 
likely to be a permanent or temporary pattern. The chief things 
that govern the moulding are the principal machined surfaces; 
these are placed in the bottom of the mould to ensure them being 
clean and free from defects. If it has to be machined all over, or 
top and bottom, extra machining should be allowed on the top side. 
This should be plainly marked on the pattern before being sent 
into the foundry by different coloured paint or written instructions. 
Another point to be settled is the readiest way in which the cores 
can be put in the mould. In some cases it is almost impossible to 
fulfil the foregoing conditions and to get the cores in the mould in 
such & manner that the moulder can make provision for getting the 
uir or gases out of the cores. 

Patterns should in all cases where possible be parted and dowelled 
together on the joint line of the mould, as in the case of a cylinder 
through the centre line of the circle, so that when the top part of 
the moulding box is lifted off, the portion of the pattern covered by 
it is taken with it. Then the moulder can loosen each part separately 
and see what he is doing in drawing the pattern from the mould. 
It is advisable to lift the pattern from the mould rather than the 
mould from the pattern. If the moulding box has to be lifted off, 
leaving the pattern behind, it often results in some portion of the 
mould breaking down, which sometimes costs a large amount of 
time to repair. Then it is not true to pattern and very often gives 
а badly shaped casting due to the patching up of the mould. 


Loose pieces, such &s bosses and facings, although objectionable, 
cannot in all cases be avoided. On permanent patterns these should 
be fixed on by & dovetail. On temporary patterns a screw or wire 
pin will do, providing the position of the piece is well scribed round 
on the body of the pattern, Where several pieces have to be loose 
near each other, it is as well to leave one large piece of the pattern 
loose containing them all, providing there is sufficient room in the 
mould to allow this being drawn in. Another method of getting 
over the difficulty of severai loose pieces is to put them all together in 
а core. The objection to this is that in dry sand work it often leaves 
& mark on the casting if the core cannot be put in green and dried 
with the mould. 

In constructing large patterns wide pieces of timber should be 
avoided because of the shrinkage and expansion. Frames made of 
narrow pieces and half lapped together at the corners can often be 
used with advantage. These are stronger and retain their shape 
better than large flat pieces. "There is also & considerable saving of 
timber by this method. Patterns made of dry timber will expand 
when left in the mould for any length of time and contract when 
stored away. In boarding up large surfaces, open joints, say, lin. 
between each joint, should be left. All screw-holes should be bored 
larger than the diameter of the screw to allow free movement when 
the boards expand or contract. Where possible the grain of the 
wood should run in the direction that the pattern is going to be 
drawn from the mould. As little end grain as possible should be 
left exposed to the sand. If it cannot be avoided 1t should be placed 
so that it is the first portion of the pattern which leaves the mould 
when it is drawn out. If it is in the bottom of the mould the other 
way of the grain will shrink and leave the end grain projecting, 
which will pull а part of the mould up when the pattern is drawn 
out. This is often the cause of the moulder having to do a con- 
siderable amount of sleaking to the mould. 

In large patterns, such as bedplates, &c., good provision should be 
made for rapping and lifting, as it adds considerably to the life of the 
pattern. In the joint or side of the pattern from which it is going 
to be lifted from the mould, stout timbers should be put in to receive 
rapping plates, connected to the bottom of the pattern by struts or 
stays. Lifting bolts or straps should go throngh the body of the 
pattern. In cases where bolts are used there should be a plate let 
in level with the bottom of the pattern and screwed to receive the 
bolt. Where this system is practised it is usual to have all liftin 
plates screwed one size, then one bolt will do service for 1 
patterns. The screwed end of the bolt should be well tapered off 
to give it a lead into the bottom plate. The top end should have an 
eye at least 2in. in diameter, so that it will receive the hooks which 
are in general use around this class of work in the foundry. There is 
п certain amount of suction in lifting a pattern from the mould in 
addition to the weight of the pattern itself. Then there is the 
question of taking the pattern backwards and forwards to the pattern 
stores. If lifting irons can be relied upon, it is better to lift by 
them than by rope or chain slings, for these generally leave their 
mark on the pattern. In fact, heavy standard patterns are often 
more damaged in lifting about than in actnal use in the 

foundry. 

The question of taper is often a very debatable subject between 
the pattern maker and moulder. 
plains of there being too much, but excess of taper often means 
more machinery than is necessary. There is no standard rule, 
each picce of work requires separate consideration. In most cases 


It is seldom the moulder com- 


lin. to the foot is found to be sufficient, On castings that have 
not to be machined it is customary to make the given dimen- 
sions half-way down the pattern, so that the pattern at the top of 
the mould is over the size and at the bottom under the size. If 
7 were shown on the drawings, on deep surfaces that have to 
lift vertically from the mould, it would save an amount of time in 
fitting brackets, &c., on what are supposed to be vertical faces. The 
brackets would then be designed to suit the taper. On the inside of 
ribs and brackets, where size is of little consequence, more than zin. 
to the foot may given, providing it does not look unsightly or add 
much to the weight. 

In complicated patterns sometimes pieces are left so that the 
moulder has to lift a part of the mould away before he can draw the 
pattern out, ог, in other words, make a drawback." This is an 
expensive method to the foundry. It can often be overcome by a 
core print being put on the pattern and a box made to suit. It 
incurs extra cost in making the pattern; still this fact should not be 
lost sight of, that it only has to be done once in the pattern shop, 
but every time a casting is made off the pattern in the foundry. 
If this extra cost is divided by the nuinber of castings required, it 
will be readily seen that the print and core box is often the 
cheaper method to produce the casting ; for this should be the aim 
of the combined efforts of both pattern maker and moulder. Where 
the core method is used great care must be taken that the piece 
which forms the part of the core matches the mould; if it is pos- 
sible this piece should be worked on the pattern in its place, then 
taken off and put into the core box. This will ensure getting a good 
joint and only a very slight mark on the casting. 

Prints that lift vertically should have more taper than other parts 
of the pattern. In no case should the taper be less than zin. to the 
inch. The size of the core is the size of the print near the pattern. 
In prints where the core comes through the top moulding box for 
convenience of centring or releasing the core, &c., the size of the 
print is still kept the right size near the pattern, but tapered larger. 
to give clearanee for passing the core down, as shown in Fig. 1. No 
two prints on a pattern should be the same size, or nearly the same 
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size, or probably the mould will be cored up wrong. In prints that 
mould horizontally the root should have a slight champher on it, 
as shown in Fig. 2, as the edge of the mould breaking down when the 
core is put in. If this is not done the moulder generally takes it off 
with his trowel each time he makes a mould. 

Cores are often more difficult than the outside of the pattern; it 
often takes considerable time to arrange them so that they may be 
put in the mould in the readiest possible way. Circular core boxes 
are generally dowelled together on the centre line for convenience of 
ramming up and getting the core out of the box. Intricate boxes 
often have to be made in several parts; where any doubt cxists as 
to the best way of making it, the core maker should be consulted as 
to the handiest way for him to arrange for his core irons and vent 
passages. Large sized boxes should be made so that they can be 
taken to pieces, and the corners rabbeted together so as to ensure 
them being put together in the same place, and not trusting entirely 
to the screws going in the same holes. In boxes for standard work 
wood screws should not be used, as the constant taking them in and 
out wears the holes, and the core 1s made larger than required. 
Bolts should be used for screwing the boxes together with suitable 
shaped handles or wing nuts. These are more quickly released than 
wood screws and soon save the extra cost. In no case should the 
ordinary hexagon nut be used, as the time that should be saved is 
lost in hunting for a spanner of the right size. 

In large cores allowance has to be made for the expansion of 
them in drying, rein. to the foot is found sufficient if the cores 
are dried at the usual rate. This point (which is not recognised by 
some pattern makers and moulders) is often the cause of consider- 
able delay duc to the time taking in rubbing the cores down to give 
the required thickness of metal. After the core has been dried the 
best test is to try and place it in the box in which it has been made. 
It is accounted for by the core iron expanding while the eore is being 


668 


THE ELECTRICIAN, 


EBRUARY 10, 1905. 


dried, and pushing the sand out with it. The core iron contracts in 
cooling, but the sand on the outside of the iron is baked hard and 
does not move back with it. 

Large cores should where possible be made the same way up as 
they are to be put into the mould, for convenience of getting at the 
iron to lift them by when fixing. 

Where cores have to bore out to exact centres in relation to each 
other, as in the case of motor cylinders, where two or three boxes 
аге in the same casting, these should be made in one core box tied 
together by continuous prints at both ends as shown in Fig. 3. This 
admits of a good stiff core iron which can readily be broken without 
any risk of breaking the casting. It is a quick method of coring up, 
as all the bore cores are put in at one operation, as well as keeping 
their centres exact, at the same time simplying the moulding of the 
pattern. 

Where diaphragms, valve facings, &c., on the inside of the cast- 
ing, have to be put in a particular position in relation to the outside 
of the casting, a key must be put on the core and its print. This 
should be put on the joint of the mould where it can be seen when 
coring up. It is often found useful to make the print on the pattern 
smaller than the required size of the core, so as to form a shoulder 
on the соге, as shown in Fig. 2. The core can then be put up to the 
end of the mould, this will give it a definite position lengthways 
independent of the ends of the print, from which the moulder often 
finds it convenient to cut the sand away. This shoulder should be 
made in proportion to the size of the core, it must not be less than 
gin., increasing up to Lin. in large cores. 
If it is made too small it will get a thick 
coat of blacking and do more harm than 
good. In small cores where great accuracy 
is required and where the metal is very thin 
the core should be made about gain. 
smaller in size than is required, to allow 
for blacking, and care must be taken that 
the cores fit their prints, for when once 
rubbing is commenced on the core no two 
castings will be identical. In this class of 
work the first casting that is made off a 
pattern should be cut up to see that all 
parts are of the required thickness. 

Core boxes that are made to suit taper 
prints should be the exact size at the point 
where the casting commences, but should 
be slightly less than the top of the print, 
this will ensure them going in easily and 
tightening themselves when they are down 
in their right position. Core boards that 
Е are to be used for cores of which large 
quantities are likely to be required should have a thin sheet of iron 
on the striking edge, filed to the exact shape of the board, on the 
top side two strips of iron should be screwed on, giving the exact 
size of the prints into which the core is to fit, otherwise after a few 
cores have been made the board gets worn and often gives consider- 
able trouble both to the moulder and machinist. 


Large work, such as condensers, flywheels, pipes. &c., are nsually 
swept up in loam, very little pattern making being required, as loam 
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boards are used to make both the inside and outside, all projections. 


having to be built in the mould. Work of this type is usually cast 
upon end. These do not contract the ordinary amount, in. 
to the foot is found to be sufficient to allow in this class of 
work. Loam work as a rule takes more time in the foundry than 
when a pattern is used. No doubt it is the correct method to follow 
when two or three castings only are required, but when this amount 
is exceeded the cost of a light skeleton pattern, against the extra 
time each casting will take to make, should be considered. А case 
of this kind was given in the American Foundry Journal some time 
ago, where an American company had six sets of large engine cast- 
ings to make, the first one or two of each of the larger pieces were 
struck up. Afterwards it was decided to make patterns and moulding 
boxes to suit. In finishing the remainder it was found to be both 
cheaper and quicker and the castings better to shape. This ques- 
tion 15 often settled by the tackle that exists in the foundry, for 
plates, binders, &c., required for loam work are expensive items. 
Another way of handling work of which only one or two castings 
are required is to make the ontside in cores. This can often be 
done very economically, for one or two core-box shells with different 
internal fittings may be made to do dat for all the cores required. 
This method cuts the pattern making down toa minimum. In large 
work of this class especially, the pattern maker and moulder should 
try to avoid getting into set grooves of working, for the method has 
yet to be found that is economical and suitable for all work. 


Light castings, such as covers, caps. cone pulleys, &e., may be 
made so that the core takes the place of the top moulding box and 
is self-centring, as shown in Tig. 4. This core must be at least 
1Àin. thick and lin. larger all round than the casting. so that it will 
hear sufficient weight being placed on it to withstand the lift while 
Ihe mould is being poured, 


this makes it simpler both for moulding and coring up. It is 
important in this method of work that the core fits its print, and 
that no blacking is put on that ‘portion of the core which goes into 
the print. Patterns of this description, if they are circular, should 
be built up in segments, or framed up if square. 

All circular work on standard patterns larger than about 10in. 
diameter should be built up in segments ; it has the valise bs of 
being stronger, does not shrink or expand, and retains its shape better 
than when cut out of the solid wood. The ‘ trimming machines " 
now used in most pattern shops have cheapened this class of work. 
Built up work often can be made to leave its own core with advan- 
tage, and so save the time and material that would otherwise be 
spent in making a core box. The writer does not recommend build- 
ing up flanges, &e., in less than three courses; in fact, two courses 
are very little better than when cut out of the solid. In pipes, 
cylinders, &c., “ lagging up is resorted to when the diameter of 
the work is large, partly to economise material and to secure a form 
which will be least affected by the ое influence of shrink- 
age and expansion. Lags are usually made from Bin. to 5in. wide 
and the number that go to make up a diameter is determined by 
the size which can be cut most economically out of the width of a 
plank. In large diameters the rings on which the lags are fixed are 
built up in segments; this makes a very light but rigid pattern. 
This method of lagging up is not confined to circular work only, 
but is used on curves wherever a radial line can be fixed. There is 
often a difference of opinion as regards the right amount of con- 
traction to allow on special large work, but the writer thinks that 
most people are fairly well agreed that for general castings 1 in 120 
is found to give the most reliable results and most pattern-makers' 
rules are now made to this allowance. Steel and malleable iron of 
different makers often vary much in the contraction. In large size 
castings in these metals the safest way is to ask the founder what 
contraction should be allowed ; on small work tbe following data 
can generally be relied upon :—General iron ү}; loam work cast 
vertically 230; brass ,; phosphor bronze 435; steel ү; aluminium 
351; malleable iron „,; lead . 
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Painting and Varnishing of Patterna.—Vavrious opinions are 
held by pattern makers on this subject, but all agree that patterns. 
except those of the most temporary kind, should be painted or var- 
nished, as it preserves the pattern and fills up the grain of the wood, 
so that the sand does not cling to it when the pattern is being with. 
drawn from the mould. One good method that is practised by some 
of the larger firms is to paint ‘black parts that are not to be 
machined, “ yellow" parts that are machined, and “red” for 
prints and parts where the core cuts through the metal. In parted 
patterns the section is painted in the joint. This method enables 
the moulder to see at once what parts are going to be machined 
[t also shows him the arrangement of the cores and the thickness 
of metal, so that he can see where to cut the runner gates to the 
best advantage, withont having to correspond the core boxes with 
the pattern; thus saving the time which would be taken in doing 
so. It also assists the pattern storekeeper in getting out the different 
core boxes belonging to а pattern without having to refer to his 
book or getting the tracing to see how many core boxes are required. 

Upon finishing a pattern all centre lines should be cut in deeply 
with a scriber, this makes it much quicker to check the pattern, and 
also to make any alterations to it, as most of the principal dimen- 
sions are given from the centre lines. 

Makers of different kinds of machinery have a system of marking 
their patterns best suited to their own class of work. Standard 
patterns generaly have the marks cast on in raised letters or 
figures ; this mark should also be stamped plainly on the pattern. 
core boxes, and all loose pieces that are used with it. A method 
that is now being employed for small patterns is to have the 
' pattern mark " stamped on a strip of aluminium by an automatic 
machine, this gives a fairly good mark on the casting if a little 
extra care is taken by the moulder. 

In conclusion, it may be well to add that in making patterns they 
must not be considered as finished articles, but as means which are 
employed to produce castings. With this aim in view the work 
should be so distributed between the pattern shop and foundry tha: 
upon receipt of an order for castings it will result in their delivery 
with economical despatch. 

The author wishes to thank Mr. €. Morehead for valuable helr 


The print should have a large taper ; l given in the preparation of this Paper, 
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FUEL ECONOMY IN STEAM POWER PLANTS.* 


BY WILLIAM H. BOOTH AND JOHN В. C. KERSHAW, F. I. C. 
(Continued from page 628). 


Radiation and Air Leakage.—Loss of heat by radiation has long 
been recognised, and it will suftice here merely to indicate its reduc- 
tion to a minimum by careful covering. | 

Loss by infiltration of air has only lately been generally recognised 
ав a serious matter. It was possibly first pointed out as serious by 
one of the authors over 20 years ago, and was ridiculed as hair- 
splitting. It is serious as a direct loss, as a reducer of temperature 
head in the external flues and in the economiser, and as a reducer 
of draught by cooling and choking the chimney. Glazed brickwork 
—recommended by the authors many years ago—might often be 
better employed to case in boilers than to decorate engine rooms. In 
the absence of glazed brick, all boiler-casing walls should be of hard 
pressed brick in cement, or the walls should be thickly painted until 
air-proof, or covered in thin sheet metal all the way to the chimney. 
Heat insulation of pipes depends for its effect upon the 3 
of films of air by some poor - conducting cellular or laminate 
material. Animal wool is probably the best heat insulator could it 
withstand modern temperatures. Of the many coverings sold, any 
inaker can produce figures of test which prove his particular mate- 
rial to be the best, if gauged per unit of thickness, or by price, 
or upon some other basis. All of them are better than bare pipes. 
Pipe flanges must be afforded equal protection with pipe bodies, 
and heat insulation is of sufficient importance to warrant careful 
attention. 


Fic. 4.—Vicars Stoker, with short grate and gas producer pit. 


Stohing.—Few men can properly stoke a furnace so long as Oft. 
The chief thing to aim at in stoking is even thickness, careful filling 
of hollow places, and complete covering of the bars, often so neg- 
lected at the front corners near the door. More steam can usually 
be made on the spreading than on the coking system; but in the 
spreading system either one side only should be fired at once, or 
one-half of the length, so that the excess of air through half the 
grate may mix hot with the gases from the other half. Bituminous 
coal does not burn, except as a gas, until about a third of its 
weight has been gasified. When stoked it chills the fire much more 
than would happen with so many cold stones, and the remarkable 
deadening of the fire is not due to this slight cause, for only about 
11,000 heat units are employed in raising a charge of $cwt. to 
1,000-F. of temperature, or say slb. of coal. The cooling is due 
chiefly to absorption of latent heat by the production of gas. A piece 
of coal is obviously carbon plus some solid variety or varieties of 
hydrocarbon unknown to the chemist, with a mean proximate 
empirical formula C. HF. Chemists only know the various heat 
distillates, and, as in all operations involving change of state from 
solid to liquid, and liquid to gaseous, the change of solid coal into 
gaseous compounds demands heat. In burning bituminous coal on 
а grate, much of the calorific capacity of the fuel is absorbed as 
latent heat by the newly.distilled gas, which renders it up again 
when burned later. Coke or anthracite, producing little or no gas, 
burns at or near the grate, and produces a clear bright fire. 
Bituminous coal cannot be thus burned. It must have time, and 
space, and temperature, and the least time and space are demanded 
when the temperature is highest. 

Mechanical stoking cannot abolish these facts, nor can it possibly 
be a panacea for the smoke evil. Mechanical stoking does permit 
the use of inferior or rather smaller coal, and it tends to render more 
uniform the régime of the furnace. It does not render grate clean- 
ing unnecessary, and it is not, therefore, a perfectly continuous 
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process with the ordinary moving bars. In a eoking stoker which 
feeds fuel to one end of a grate, the action as regards smoke pro- 
duction and burning is perfect, for the coked fuel tumbles into a pit 
behind the grate and burns out there as in a gas producer. The 
grate is short, and the coal never burns very thin upon the bars in 
such a stoker as the Vicars (Fig. 4) which aims to keep down air 
excess by this means. In the chain grate without a back pit, the 
fuel burns out on the grate, and large volumes of excess air get in at 
the back end. This renders economy impossible, unless means are 
taken to regulate the admission of air to different sections vf the 
grate in accordance with the demands of the fuel. Air admission 
above the fire is regulated by grids in the furnace door. The open- 
ing for air may be 4 sq. in. per square foot of grate. Such grids are 
regulated by hand, orbs clockwork or similar devices. In mecha- 
nical stoking the air supply gets in more or less incidentally 
through the fuel hopper and through casual openings, and often in 
far too large amounts at the rear of the grate. 
Mechanical stoking does not eliminate the need for correct furnace 
forms, or for sufficient temperature and proper mixture of air and 
. All inventors and purveyors of furnace accessories, such as 
grate bars, air- admission devices, stokers, &., appear to become 
possessed of one idea, and this they puh forevery case, overlooking 
the fact that the combustion of bituminous coal is a complex 
chemical process which can only be conducted where the chemical 
equivalents are present to combine, and the further essentials of 
combustion is ensured. Theoretically, perhaps little air beyond the 
chemical equivalent would be required were the furnace continued 
to so great a length that ultimately every molecule of combustible 


Ета. 9.—Weir Water-tube Boiler, with refractory furnace and 

combustion chamber. 
came into contact with its molecule of oxygen. This assumes a 
heat-conserving furnace. 

Practical considerations render it necessary to reduce the extent 
of the furnace, and to add an excess of air, so as to ensure oxygen 
coming into contaet with all the combustible elements of the fuel 
within the zone of sufficient temperature. It should be possible to 
do this with 25 to 88 per cent. of air in excess, and certainly with 
less than 50 per cent. excess. The flame of bituminous coal will be 
longer, as the heat is kept low, so that a suitable furnace has a 
cumulative effect. By conserving temperature flaine is shortened, 
and by shortening flame the necessity for long-protected furnace 
surfaces is reduced. In Fig. 2 is a furnace which has been shown 
effectually to burn bituminous coal without smoke; but, so far as 
the authors are aware, this furnace has only been used with ordi. 
nary chain grates, and there is no ordinary chain grate that does 
not pass an unnecessary and grossly excessive volume of air. Until 
this furnace is tried with a less wasteful form of grate, no absolute 
Opinion can be passed upon its proportions, though its principles are 
correct. | 

The manufacture of a maximum of carbonic acid gas per unit of 
fuel consumed, or rather per unit of air used, is what should be the 
aim of the stoker. High CO, means high furnace temperature, high 
heat transmission, small weight of waste gases, and general furnace 
economy. Per se, black smoke may not indicate serious waste of 
fuel; but it is evidence that the boiler surfaces are covered with non- 
conducting soot, and black smoke is an incentive to buy more costly 
coal of a less smoky order. The arrangement of Fig. 2 is smokeless 
under the conditions named. 

Fig. 5, which shows the Weir water-tube boiler, is an example ot 
the same principle, scarcely difierent in the way it is carried out. 
Coal is burned in the A-shaped furnace, the walls on all four sides 
of which are of fire brick, and combustion is continued in a similarly 
protected chamber, and is perfect with ordinary hand-firing before 
the heated gases pass among the tubes. Fig. 6 shows the loco- 
motive furnace similarly arranged to secure correct form. 
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The chain grate stoker is perfect as a self-cleaning contrivance, 
but admits excessive air. Hence the need of choking boxes, as 
employed by Mr. E. B. Coxe, Fig. 7. These difficulties with 
travelling grates are responsible for the sprinkling forni of stoker, 
which, when in good order, keeps the grate evenly covered, as the 
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Fia, 6.—Locomotive Boiler, brick-lined for liquid fuel. 


coal tends to fill the hollow places. But the winnowing action of 
the draught carries off the dust to become a public nuisance. Such 
stokers require initially providing for, in the design of a chimney 
with a settling chamber to gather the dust. The economy of 
mechanical stokers lies in their ability to raise sufficient steam with 


Fic. 7.— Chain Grate Stoker, with air-regulating chambers below. 


cheaper coal than hand firing demands, and in the reduction of the 
stoking staff. But mechanical stokers will not be an economy 
unless their hoppers are filled mechanically, and they ought to be 
in charge of a skilled mechanic to look'to upkeep and mainten. 
ance, and not be expected to run with unskilled attention. 
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Fic. 8.—Inclined Grate, with shaking and gravity effects. 


The ideal mechanical stoker is of the inclined grate tv y 
in which the inevitable thinning of the fire of ihe ош. nee is 
made good by the aid of a moving grate assisted by gravity. In this 
type, only possible in its full extent with external furnaces, the fuel 
is helped to fill gaps and close the lower end of the fire by gravity 
and at the foot of the inclined grate is some arrangement which 


enables ash and dirt to be removed. Rocking grates which profess 
to cut out the ash and clinker from the under side of the fuel bed 
are of doubtful use, for clinker is tough and adhesive when hot. It 
becomes brittle only when chilled, and users of such bars should be 
prepared at least to have each half of the grate workable indepen- 
dently. The system may then be used to clean a grate quickly, 
after the clinker has been chilled by removal of the fire to the other 
half of the grate. 


Smoke Prevention.—This can often be managed by excessive air 
admission, for the reason, probably, that though air in excess has a 
chilling effect, its ample provision enables all the gases to burn 
before they have lost much temperature. But smoke cannot be 
prevented with economy unless sound conditions are present, as 
already detailed, and the crux of the whole matter is summed up in 
saying that a maximum percentage of CO, must be present in the 
furnace gases. 

Could the furnace products be rejected at atmospheric tempera- 
ture, an excess of air would be of no account. But the heating 
surfaces commercially available render it impossible to cool rejected 
gases below, say, 400°Е. whatever the supply of air, and obviously 
the loss of heat is greater where air is used in excess. This point is 
emphasised because there is frequently a seriousconfusion of thought 
in relation to heat and temperature, and the weight of the gases pos- 
sessed of such heat or temperature. Cold flue gases, unless of small 
weight per unit of fuel, do not represent economy, but excess of air. 
Some people think otherwise. 

STEAM. 

The object of burning fuel under steam boilers is to produce steam. 
Steam at atmospheric pressure contains about 967 units of latent 
heat and 160 units of sensible heat above feed temperature. Only by 
means of the latent heat can work be done. These facts make it of 
prime importance that when steam is used it should contain all pos- 
sible latent heat. It should be steam, in fact, and not hot water. 
Steam loses heat from the moment it leaves the boiler. The surfaces 
which contain it must, therefore, be of minimum area. This involves 
pipes of minimum length and is one of the various reasons for 
avoiding ring mains, the fancied need for which is obviated by using 
good materials well put together for steam piping. Short pipes 
make it possible to carry a given weight of steam with less drop of 
pressure, or otherwise to carry the same steam at the same pressure 
fall through smaller pipes. 

The loss of heat through pipes varies with the head of tempera- 
ture. The weight of steam that will flow through a pipe varies with 
the pressure absolute very nearly. The pressure of steam rises 
faster than the temperature, and high-pressure steam (realised to be 
economical) will lose less heat than low-pressure steam, if the pipes 
are as much smaller as they should be for the high pressure. It is 
a mistake to employ steam pipes so large that there shall be no 
appreciable fall of pressure. Some fall, 3lb. to 5lb., per square inch 
may be allowed in long pipes, for there is a point where the saving 
due to high pressure will be lost by the extra radiation from the 
larger pipes. Wet steam travels with more friction than dry steam. 
Superheated steam, despite its greater head of temperature, loses 
heat less rapidly by contact than does wet steam ; it flows with less 
friction and loses less at joints. Less of it is also required, and pipes 
may be smaller. 

There is no thermo-dynamic gain from superheat. Steam leaves 
the boiler at boiler temperature; it starts expanding at boiler 
temperature. The work done on the piston during admission 
comes directly from the fire, or is done by expansion of saturated 
steam in the bolet: The superheater is merely an incident in the 
steam pipe. The sole function of superheat is to ensure that steam, 
saturated with heat, and at maximum density per cubic foot for its 
pressure, shall be present in the cylinder to work expansively when 
steam is cut off from the boiler. Superheat is thus intended to heat 
the cylinder as hot as the boiler, and, by avoiding the presence of 
water in the cylinder, to minimise the exchanges of heat between 
the cylinder metal and the steam. Superheated steam supplies 
heat directly to the cooled surfaces which require it. The jacket, 
on the other hand, endeavours to maintain the outside of the 
working liner of the cylinder as hot as the boiler, and, while it may 
do some good in certain cases, it is always liable to do little else 
than evaporate water of condensation during the exhaust period. 

The steum engine, being a heat engine, it is obvious that the best 
working fluid is that which contains a maximum of heat in a unit 
of volume. This is what saturated steam does contain, and the 
object of superheat is to supply saturated steam to fill the cylinder 
at the time of cut off. Superheated steam is still often erroneously 
claimed to owe its superiority to the fact that less of it will fill a 
given space at a given pressure than is the case with saturated 
steam. This argument ignores the rapid drop of pressure which 
occurs when superheated steam expands. It ignores the fact that 
in а given bulk there is less heat and therefore less capacity for 
doing work. Therefore, while superheat is essential to economy, it 
is so only because it is the one means we possess of filling a cylinder 
with dry saturated steam. 

(To be concluded.) 
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CONTEMPORARY ELECTRICAL SCIENCE. 
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Undamped Electric Oscillations —S. Maisel attempts a better 
theory of the undamped electric oscillations occurring in 
Duddells singing arc than the theories hitherto furnished by 
Duddel, Janet or Granquist. These latter postulated a пера. 
tive resistance " in order to account for the constant renewal of 
the energy of the undamped oscillations. This is, according to 
Maisel, not justified on the one hand, and insufficient on the 
other. For he has observed singing arcs in which dv/di was 

sitive. He supposes a conductor, AB, which rigidly obeys 

hm’s law, with the proviso that no current flows when the 
E.M.F. falls below a certain value, and that the restoration of 
thecurrent requires a high E.M.F. This conductor is a simplified 
arc, and is better for theoretical purposes than the ordinary 
arc, about which we know as yet very little. In fact, the arc 
is only one of the things which can produce undamped oscilla- 
tions. The author works out à complete mathematical theory 
of the phenomenon, and shows that the energy required to 
neutralise the damping is constantly supplied by the battery. 
In «very phase of each oscillation there is damping, and it may 
be very strong. But the resulting discontinuity of the circuit 
enables the battery to cover the loss. This discontinuity sur- 
charges the condenser c (see diagram). During charging, the 
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condenser receives so much energy from the battery that 
during discharge the potential of the condenser falls much 
lower than it would in the case of a continuous current. If 
this potential is low enough, the vibrations go on indefinitely 


as long as the battery works. 
LS. Marszr, Physikalische Zeitschrift. Jan. 15, 1905.) 


Electric liadiography.—V . Gabrichevski describes a curious 
combination of Lichtenberg figures and radiographs. He places 
a number of miscellaneous objects and a tube of radium prepa- 
ration on an electrified ebonite plate, and rcmoves them after 
about 10 or 15 minutes. He then powders the plate with the 
mixture of minium and flowers of sulphur, and obtains beau- 
tiful delineations of the objects, such as scissors, coins, pencils, 
matches or keys. The images are the sharper the nearer the 
objects are to the ebonite, but it is not essential that they 
should touch it. The radium tube may be among them or 
above them, or even on the other side of the ebonite. The 
plate is electrified negatively, and the images are red, and 
therefore negative. An image of the outline of the hand may 
be obtained through a thin ebonite plate. The image is 
neutral, and is surrounded by a yellow positive field. The 
phenomena may be explained by a consideration of the ionisa- 
tion of the air by the radium preparation and a change in the 
distribution of the electricity on the plate produced by the 
presence of the other bodies, which are electrified by induction. 

IV. GaBRICHREVSKI, Physikalische Zeitschrift, January 15, 1905.] 


Hert:'s Grating in Optics.—F. Braun has succeeded in repeat- 
ing Hertz’s grating experiment in the region of the visible 
spectrum. In 1888 Hertz showed that electric waves, verti- 
cally impinging upon wire gratings in air, are divided into 
two components, those parallel to the wires being reflectod, 
while those normal to the wires are freely transmitted. All 
attempts to reproduce this experiment with waves of the order 
of visible light have hitherto failed owing to the necessity of 
obtaining metallic gratings whose interval shall be smaller than 
half a wave-length. The furthest advance in that direction 
was made by Rubens and Nichols, who showed that infra-red 
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rays of wave-length 24, 000%, are reflected in the Hertzian 


manner by a grating of 5, 000% interval made with silver on 
glass. Now F. Braun has obtained the necessary fineness of 
interval by using Kundt’s metallic “ prisms” prepared by dis- 
integrating a wire over glass. The best plan is to fasten a 
thin platinum wire on a glass plate with sealing wax at the 
ends. The electrodes are two weights with flat bottoms, which 
lie on the wire. A condenser of about 30,000cm. capacity, 
giving sparks lcm. long, is charged by means of an influence 
machine, and discharged once through the wire, which is 
thereby disintegrated and deposited on the glass in two parallel 
strips, fringed with combs of metal ending in fine points. 
These combs furnish the grating required. Suitable regions 
are picked out by viewing the preparation between crossed 
Nicols and placing the strips at 45deg. Combs then appear 
bright on a dark ground, and disappear on turning the prepara- 
tion through 45deg. This is Kundt's phenomenon. The 
portions thus picked out, when viewed with the polariser only, 
in diffused daylight, transmit less light when it is polarised in 
the plane of the strips than when polarised normal to the 
strips. In one position of the polariser the field appears jet 
black, while in a position at right angles to it the field appears 
a nutmeg brown. The author produces photographs showing 


this Hertz effect. 
[F. Braun, Annalen der Physik, No, 1, 1905.] 


Electrostatic Damping of Galvanometers.—A novel method of 
damping galvanometers is described by W. Einthoven. It is 
based upon the action of à condenser shunted on the galva- 
nometer circuit. The formula showing the connection between 
the deflection a at time / and the constants of the condenser is 
the following 


а= А(1- €^ we) 


where A is the permanent deflection, c the capacity, and wa 
resistance defined by the equation 


W, being the resistance of the galvanometer and W, that of 
the external circuit. The product wc = T is the “ time constant ” 
of the galvanometer. If w is given in ohms and e in farads, T 
appears in seconds. By changing w and c the time constant 
may be made to acquire any desired value, and the damping 
may therefore be regulated at will. The author reproduces 
some curves showing the aperiodic nature of the deflections. 
In one curve, the final deflection is attained in 0:026 seconds 
with one microfarad, and the curve shows no trace of oscilla- 
tions. The best type of galvanometer for this method of damp- 
ing is the string galvanometer. Witha quartz fibre tightly 
stretched it ought to be more sensitive than the oscillograph. 
[W. Erntuoven, Annalen der Physik, No. 1, 1905.] 


Magnetic. Susceptibility of Liquids.—G. Meslin has endea- 
voured to introduce some order into the chaos of values 
assigned by various experimenters to the magnetic suscepti- 
bility of organic liquids by reducing them all to unit volume 
instead of unit weight. He has also determined some 30 
values, which he tabulates in conjunction with those of 
Henrichsen, Quincke, Becquerel, Faraday and Plücker. The 
liquids are all diamagnetic, and their susceptibilities range 
from 0:475 for ethyl iodide to 0:908 for petroleum. Water, 


benzene and toluene stand in the middle at about 0:3. 
[G. MesriN, Comptes Rendus, January 23, 1905.) 


A New Radium ins. Radium has hitherto only been found 
in connection with uranium ores. J. Danne has, however, 
discovered a new source of radium at Issy-l’Evéque, in the 
department of Saone-et-Loire, where it occurs associated with 
pyromorphite, and also to some extent with lead-bearing clays 
and pegmatite. Some of the ores show, without further pre- 
paration, a radio-activity several times that of uranium, but 
usually it is less. In any case, a ton of mineral would yield 
quantities of radium bromide of the order of 10 milligrammes, 
and MM. Armet de Lisle at Nogent-sur-Marne have taken in 
hand the exploitation of the mine. The wells in the neigh- 


bourhood are all radio-active. | 
(J. Dax, Comptes Rendus, January 23, 1905.] 
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* ELECTRICAL" FIRES. 


Observant newspaper readers will, doubtless, have noticed 
that from time to time there is quite an epidemic of fires 
alleged to have arisen from electrical causes. Like all other 
technical matters dealt with by the lay press, these conclusions 
are frequently erroneous, and beyond the fact that the build- 
ings in question happened to have been fitted with electric 
light, there is seldom any more evidence to go upon. In spite 
of this, however, the journals devoted to the gas industry seize 
upon these sensational paragraphs, and, only naturally, make 
the most of them. If it were not for the fact that “ tu quoque" 
is a weak form of argument, the electrical journals could 
recriminate with the greatest of case, as the daily occurrence of 
destructive fires and loss of human life due to the use of gas 
would provide abundant material. But fortunately there is 
no need whatever to resort to any such means, as the facts are 
so patent to the world at large. That some fires have been 
due to defective electric wiring cannot be denied, but even if all 
the newspaper reports were accurate, the number would bei insig- 
nificant compared with the number of premises wired. We are 
able to state, for instance, that a ten-pound note would cover all 
that the Phenix Fire Office has ever had to pay to meet claims 
for electrically-caused fires. One of our gas contemporaries asserts 
in its current issue that the insulation on electric light wires con- 
stitutes a source of grave danger, since it assists in spreading 
fire all over a building. It would be interesting to compare, 
in this respect, an installation of electric wires with a similar 
installation of gas piping in a burning house. There is little 
doubt as to which would prove the more easily extinguishabie. 
Although this point is rather outside the issue, it is neverthe- 
less well worth bearing in mind. 

A matter of some importance to the electric wiring industry 
came before Mr. Justice RIDLEY and a special jury this week when 
Mr. LIONEL PHILLIPS sued Messrs. KINGSTON, MILLER & Co. for 
damages for the destruction of a marquee duc to the defendants’ 
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alleged negligence. A full report of the action will be found 
in our Legal columns. It appears that the plaintiff had engaged 
the defendants to erect for him, at his house in Grosvener square, 
a large marquee, in which an entertainment by distinguished 
artistes was to be given after a dinner party. The marquee 
was of the ordinary style and consisted principally of canvas. 
Like many other structures used for similar purposes, it was 
also adorned with muslin hangings, and the interior was 
illuminated with a large number of 5 c.p. electric lampe. 
These lamps were, of course, put up *for one night only," 
the looping-in system of wiring being employed with flexi- 
ble cord. Everything appeared perfectly satisfactory, and 
immediately before the guests went in to dinner the hostess 
paid a visit to the marquee and desired to see the lamps 
switched on. This was done, and they were then switched 
off. Within a very short space of time, the exact length 
of which was in dispute by the parties to the action, an 
alarm of fire was raised, and in a few minutes the entire 
structure was destroyed, and the house itself was only saved 
with difficulty. Such, briefly, is the history of the unfortunate 
event which led up to the important legal action. Mr. 
PHILLIPS naturally felt rather aggrieved that his plans had been 
frustrated, and he commenced proceedings against the contrac- 
tors for damages. In the course of the hearing some exceed- 
ingly interesting evidence was given by the expert witnesses, 
Col. Скомртом and Mr. JAMES SWINBURNE appearing for the 
plaintiff, and Mr. W. M. Мовреү and Mr. A. H. Dykes for the 
defendants. However, the chief points to be decided by the jury 
were really only two in number. The first was as to the actual 
origin of the fire, it being maintained by the defendants that 
electricity had nothing whatever to do with it, but that a 
spark from a neighbouring chimney started the conflagration. 
The second point, in view of the evidence of the expert wit- 
nesses, was a good deal more difficult to decide: it involved 
the question as to whether the defendants had exercised due 
care or whether they had been negligent. It was argued that 
the looping-in system ought not to have been used in con- 
junction with flexible cord. The looping-in system has always 
been advocated by consulting engineers and others who are autho- 
rities on installation work, but certainly there is something to 
say against it when it is used in conjunction with small 200-volt 
candle fittings and “flex.” There may admittedly have been 
danger of short-circuit owing to stray strands of conductor, 
but that such a short-circuit would cause a fire is unlikely in 
the case of circuits properly provided with fuses as these were. 
Not more than twenty 5 c.p. 200-volt lamps had been placed 
on each circuit, and the circuits were fused accordingly. More- 
over, the fittings were all tested at the shops after they had 
been wired, and the installation was tested after completion. 
Bearing these circumstances in mind, it appears most unlikely 
that the fire was caused electrically or that the defendants did 
not display. reasonable care in carrying out the installation. 
The only weak point in their case is the fact that they used 
flexible cord, when single strand or three strand conductor 
should have answered the purpose equally well, and would, in 
fact, have been less expensive. 

With the finding of the jury, however, we are most emphati- 
cally in agreement, and we trust that the verdict will go a long 
way towards dispelling some of the absurd notions possessed by 
certain of the public, and fostered by opponents of the elec- 
trical industry, that there is danger in clectric lighting. 
Unquestionably, it is the safest system of illumination known, 
either for temporary or for permanent work, and the case 
heard before Mr. Justice RIDLEY this week goes far towards 
supporting this claim. 


REVIEWS. 


(Copies of the undermentioned works can be had from The „ 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign ) 
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Central Electric Stations: Their Design, Organisation, and 
Management. By C. Н. Wonpbp HAM. 2nd. edition. (London: 
Charles Griffin & Co.) 248. 

Mr. Wordingham's book on electricity works may be con- 
sidered partly as a text-book for the student and pupil, and 
partly as a technical treatise for the central station engineer. 
This combination might not appear desirable at first sight. 
For instance, it can be said with justice that the electrical 
engineer holding any position whatever in an electricity works 
will have little desire to read the succession of introductory 
chapters in the beginning of the book, and he will find that 
much of the practical information in other parts of the volume 
is unduly packed in with generalities and engineering truisms. 
On the other hand, the detailed and excellent examples of 
central station book-keeping will be thrown away on the 
younger readers, and in fact the system set forth in the latter 
chapters of the volume is only applicable in its entirety to the 
very largest electricity works. ‘Che middle chapters of the 
book contain pabulum for both the raw recruit and the veteran, 
more or less intermixed. Still, the scheme of catering for two 
or more distinct classes of reader in one book has distinct 
advantages in technical literature. Books on electrical engi- 
neering rapidly become out of date owing to continuous develop- 
ment in electrical science and theory and constant improve- | 
ment in the methods of application. A book, although on a 
specific subject, may nevertheless be made interesting to a 
relatively large circle by this method, the sale of the book is 
accelerated, and a succession of editions enables the author to 
keep abroast with the march of progress. 

Discussing the volume first as a text-book for students and 
pupils, we have no hesitation in recommending it for this pur- 
pose ; it may well be placed among the standard books used 
at technical colleges, and no pupil at an electricity works should 
be without it. The main ideas under-running the design of an 
electricity supply system are clearly set forth, the interdepend- 
ence of the various items of machinery and plant which form 
the whole is properly demonstrated, and general descriptions 
always precede the more detailed investigation with regard to 
the design of particular pieces of apparatus. In this respect 
the er will occasionally meet with some surprises, and 
the student may even be led astray if he does not keep Euclid's 
ninth axiom well in mind. The author has, in fact, purposely 
refrained from devoting much space to subjects upon which 
there are already a sufficiency of good text-books and technical 
works of reference: thus as much attention is given to 
steam traps as to the construction of boilers; and while there 
are three large illustrations of Mr. Wordingham’s “pillar 
distributor,” no drawing is given to show the internal con- 
struction of an engine, dynamo, feed pump or condenser. The 
reader must have separate books on these in his library. 

In general the author’s advice may be taken as quite sound, 
but there are just one or two instances in which he lays down 
his opinion rather too dogmatically on points of current 
practice, forgetting to mention that there are other experts 
who hold contrary views. Taken as a whole, however, there 
is practically nothing in the book that may not be safely 

ut before the student. Even the student’s father is not neg- 
ected, and the author wisely urges him to give his son a good 
and liberal general education previous to the special training 
which is necessary. Mr. Wordingham oven goes so far as to 
insist on the importance of writing good English, and tho 
father with literary instincts will smile when he reads some of 
the examples which are unconsciously given of the result of 
neglect in this respect. The matter contained in the book is 
so good, however, that occasional lapses into prolixity and the 
frequent jarring of widely split infinitives may well be pardoned. 

As we have already hinted, the engineer who desires to read 
this book as a technical treatise on electricity works will find 
it necessary to perform a certain amount of judicious skipping. 
But by the time he has skipped the first 20 pages, skimmed the 
50 pages that follow, and dipped deeply into the succeeding 
100 pages of this 500-page book he will be convinced that it 
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should belong to his library. Yet it is the latter half of the 
book that will be the more useful to the full-blown central 
station engineer. The chapters on distributing networks and 
those dealing with organisation are worthy of special com- 
mendation. No author has attempted hitherto to deal so com- 
pletely with the whole svstem of management of an electricity 
works. Every department is dealt with in its turn, and almost 
every detail is thought of. The specimen rulings for the books, 
and the collection of various printed forms for records of tests, 
log sheets, ticket indices, and so on, will be of the utmost value 
to every central station manager. They are, of course, based on 
the system employed by Mr. Wordingham when he managed the 
electricity department at Manchester, but, given the complete 
system for a large undertaking, it is no difficult matter to 
modify it to meet the conditions prevailing in a smaller town. 

We sympathise with Mr. Wordingham’s wish to abstain from 
travelling over ground already well explored and mapped out, 
but nevertheless we think that in some Er s the chapters 
on power-house plant might be amplified. To describe all the 
patterns of engines and dynamos which are in use would be 
unnecessary, but a few more practical hints as to “their tricks 
and their manners " in central-station practice would be useful ; 
for instance, a detailed discussion of the more usual causes 
of failure and their avoidance would not be out of place in 
a work of this character, written by an engineer for engineers. 
We should also like to see more on the design of switchboards ; 
there is scope for a much fuller treatment of this part of the 
subject if properly illustrated with actual plans, sections and 
clear diagrams. Booster and balancer connections are also dealt 
with in too general a manner, and might well be accorded a 
chapter to themselves; and the chapter on strect lighting 
should be of a more practical nature in view of the absence of 
a good book on the subject. We trust that the author will be 
able to adopt some of these suggestions in his next edition, 
which will shortly be needed if the book meets with the success 
it deserves. 


HIGH VACUUM CONDENSERS. 


In the first part of а Paper on “ Condensing Arrangements in 
Central Stations," read by Mr. Jno. D, Bailie before the Leeds 
Local Section of the Institution of Electrical Engineers on Jan- 
uary 19th, descriptions were given of various forms of condensing 
plant, already familiar to readers of The Electrician. In the 
second portion, however, a number of quite recent tests were 
quoted by the author to support his contention that in all but 
exceptional cases it is not difficult to maintain a vacuum of not less 
than 28in. The following is an abstract of the second part and of 
an appendix to it :— 

One frequently hears that the maintenance of high vacua involves 
the use of abnormal quantities of cooling water and cooling surface, 
abnormally large capacity air pumps, prohibitive initial and work- 
ing costs, &c. Such is not the case, however, for with properly 
designed condensing arrangements, and cooling water at a moderate 
temperature, there is no difficulty in maintaining a vacuum of 28in. 

There are, of course, cases in which to condense at all is more or 
less impracticable, but these do not affect the question. The 
more perfect design and arrangement of modern condensers and 
pumps enable vacua of, say, 28in. of mercury to be obtained, with 
much the same allowance of cooling surface and cooling water as 
hitherto. The air contained in the exhaust steam and the injection 
water, and the vapour which is formed in the condenser, are fre- 
quent represented to be practically insurmountable obstacles to 
the attainment of high vacua, as, owing to the greater volume at 
the low pressure corresponding to high vacua, abnormally large air 

umps would be required for their abstraction. A great deal may 
be done, however, by the use of properly designed air pumps. One 
well-known firm of condenser builders use with surface condensers 
a small auxiliary air pump, whose function is to deal only wich the 
air and Na the main air pump dealing with the condensed 
steam. Probably the simplest and most efficient method at present 
in use for the purpose is the Parsons vacuum augmentor.* 

The quantity of cooling water necessary depends, theoretically, 
chiefly on its initial temperature, on the temperature at which it is 
intended to leave the condenser, and upon the total heat of the 
steam to be condensed. If W=weight in pounds of cooling water 
required per pound of steam, T, =initial temperature of above, T, = 
final temperature of discharge mixture, апа Н = total heat of 11b. of 
exhaust steam. Then W(H-TJj/(T,—- Т). For convenience Н 
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may be taken as 1,150 B.Th.U. For example: It is required to 
condense 20,0001. of exhaust steam per hour with cooling water at 
60°F., во as to give the cooling water and condensed steam mixture 
a discharge temperature of 92°F., or equivalent to, say, a 28]in. 
vacuum. Applying the formula: W = (1,150 — 92) /(92—60)=, вау, 
881Ь., which for 20, 000lb. of steam would equal 660,000Ib., or 
66,000 gallons per hour. 

The foregoing applies, of course, to condensers in which the 
exhaust steam and the injection water are directly mingled; in the 
case of surface condensers, where a metallic surface is interposed 
between the exhaust steam and the cooling water, there cannot be 
such perfect transference of heat between the two, which means 
that the temperature of the ejection corresponding to a particular 
vacuum is considerably Jower than the temperature of the discharge 
mixture from the jet type. "This difference may be taken as some- 
thing like 15?F., and applying ihis to the above formula we would 
have, deducting the 15 F. from the 92°F., W = (1,150 - 77); (77 —60) 
=63lb., which for the 20,0001b. of exhaust steam comes to 
1,260,0001b., or 126,000 gallons per hour.“ 

The above assumes that there is no air in the steam and water, 
but since there is, an allowance has to be made, depending on the 
efficiency of the apparatus for its extraction. 

It is desirable to keep the exhaust-steam connections as short and 
as direct as possible. Extra length of exhaust pipe does not mate- 
rially affect the vacuum, provided the area of the pipe be ample, 
and the joints thoroughly air-tight, but each bend involves loss. All 
valves should have full through-way, as any contraction is equivalent 
to reducing the area of passage at that point, and introduces fric- 
tion. In some teste recently taken by Messrs. Körting at the 
Battersea Electricity Works there was found to be a drop of 
vacuum, from engine exhaust to condenser, of 14ір. of mercury, of 
which 0°8in. was due to the non-return valve. e author under- 
stands that Messrs. Ledward & Beckett are now doing away with 
the non-return valve which is usually fitted between the engine 
exhaust and the condenser, and are instead fitting an arrangement 
on the discharge side of the ejector which answers the same pur- 
pose, without throttling the exhaust to the condenser. The flanges 
of exhaust pipes should be faced across in the lathe, and the author 
has found thin woodite rings to make an excellent joint; they are 
rather costly in the first instance, but keep tight, and are durable, 
so that they are probably as cheap as any other form in the long 
run. A light and satisfactory exhaust pipe may be made of riveted 
sheet steel, say, din. to gin. thick, galvanised, and with flanges riveted 
on. All joints, whether of the pipe itself or of the flanges to the 
pipe, should be caulked. 

The condenser tests recorded in Table I. have been compiled from 
official tests. The chief object in showing them is to draw atten- 
tion to the small percentage of the total power generated used in 
driving the condenser pumps which, in all cases, are driven by elec- 
tric motors. In the case of the Hulton colliery plant, an ejector 
condenser was used, and it will be seen that the percentage of power 
used by the motor-driven centrifugal circulating pump was some- 
what high, owing chiefly to the large quantity of water passing, and 
to the considerable head against which the pump had to work. The 
vacuum at the condenser was good, considering the type of con- 
denser and the temperature of the injection water. The other three 
cases cited include two with surface condensers and one with a two- 
pump jet, the motors being continuous current at Manchester and 
West Bromwich, and two-phase alternating at Neepsend. The tube 
areas of the surface condensers are on the basis of 1 sq. ft. per 10lb. 
of steam to be condensed, which is more or less usual practice. The 
vacuum maintained is higher in the case of West Bromwich, owing 
in part to the lower temperature of the injection water, and to the 
greater quantity circulated per pound of steam. The percentage of 
power used by the pumps is rather lower at West Bromwich on 
account of the smaller head against which the pumps work, and to the 
runners of the Neepsend pumps not being the most suitable for their 
duty, they are, in fact, now being changed. One of these new 
runners has been tried with the result that with the new impeller 
the pump is passing 14in. in depth of water over a V notch with an 
input to the motor of 47 amperes, as against 11$1п. depth over the 
same notch with an input to the motor of 74 amperes with the 
original impeller. 

In the case of Manchester, the vacuum is not so high as at West 
Bromwich and Neepsend, but this is more than accounted for by 
the high temperature of the injection water and by the barometer 
being slightly lower. There is a considerable head against the 
pumps, and, taking everything into consideration, the result 18 a very 
good one, though it could be greatly improved by the addition of a 
vacuum augmentor. It will bé seen that in this case the condensing 
plant comprises a two-tank jet condenser with both dry and wet 
pumps. 

Table II. shows a set of readings taken a few days before 
Christmas, 1904, at the Leeds tramways station, Crown Point, from 


* A number of tests have been made, from which the difference 
between the temperatures of the condensed steam and injection water 
appears to be from 7°F. to 10°F. 
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Room," Vol. II., p. 827. According to Prof. Davidge the average 
optical efficiencies of various lamps are as follows :—Incandescent 
lamp, 5 per cent.; arc lamp, 15 per cent.; vacuum tubes and 
mercury-vapour lamp, 88 per cent. Regarding the average con- 
sumption of electric energy per candle-power, it was mentioned that 
incandescent lamps consume from 2} to 4& watts per candle-power, 
enclosed arcs require from 2% to 4 watts, the Nernst lamp consumes 
from 1j to 2} watts, while the corresponding figures for the open 
arc vary from 0°8 to 14. Candles were credited with a temperature 
of 1,700°C., incandescent electric lamps 1,880^C., Nernst lamps 
2,180°C., arc lamps 8,980°C. After these general remarks the 
lecturer explained successively the various classes of electric lamps. 
Commencing with the arc lamp, he dealt with the peculiarities of 
the open and enclosed arc lamps, and explained in detail how some of 
tlie recent types of “hot-wire " regulating mechanism work. Flame 
arc lamps were next discussed and figures were quoted to show their 
high efficiency. Turning then to theordinary incandescent lamp, the 
author pointed out to what extent long life and economical service 
are dependent on the steadiness of the supply voltage. An osmium 
lamp was next shown working, and reference was made to the 
tantalum lamp, a full description of which appeared in The Elec. 
trician for January 27th, p. 589. Various types of Nernst lamps 
and glowers were next shown and explained, and Prof. Davidge 
mentioned en passant the reason why it is important to connect the 
ends of the Nernst filament to the proper polarities of the continuous- 
current supply. The reason is that the continuous current gradually 
shifts the material from one end of the filament to the other. The 


а jet-condensing plant, comprising a single tank with wet and dry 
pumps on the same spear rod. The full load of the plant is 250kw., 
and it will be seen that at about 6 per cent. overload the vacuum is 
28:4in. with the barometer 80°25in. It might be mentioned that the 
pump valves, which are of rubber, have not been examined or 
renewed for many months, and that the vacuum readings were 
taken by a mercury column, so may be relied upon. 

Table III. contains some readings taken quite recently from the 
surface-condensing plants at the Derby electricity works. The tube 
surface allowed is 1 sq. ft. per 10lb. of exhaust steam to be con- 
densed, and the air and circulating pumps are, in the case of each 
plant, driven by the one motor. The cooling water, with a load of 
265kw. and a vacuum of 28:4іп., was about 81,000 gallons per hour. 
The full-load of each set is 800kw. 

At the Harrogate Electricity works, with a surface-condensing 
plant of approximately similar capacity to the last-mentioned, but 
with pumps driven from the engine shaft by gearing the vacuum at 
full-load at the official trials was 98:15in., the barometer standing 
at 29-97in., and the temperature of the injection water being 42:8?F. 

The foregoing results would seem to support tbe author's con- 
tention that the maintenance of vacua of 28in. or more is neither 
impossible in practice nor costly. 

Table IV. shows approximately the temperatures of the effluent 
corresponding to various vacua. 


Table I.— Condenser Tests, 


y Hulton | Neepsend West . PR 
Station. : | Manchester. | filament is, therefore, made taper from the very beginning, so that— 
ERE | Colliery: Yon. 8 .. . | assuming the Nernst glower to be connected to the Proper Кошон 
Type of condenser..| Ledward | Parsons Parsons | Jet wet and | the filament presently assumes a cylindrical form. After this has 
ejector surface surface dry pumps | been attained the thinning takes place at that end which was pre- 
Type of air pump. $a Parsons 3 | Parsons 3 Parsons3 | viouslythethickerone,andthe process goes on until the glower breaks, 


Itis obvious that, if wrongly connected up, the thin end of the taper 
will wasteaway and the glower will break prematurely. Vapour lamps 
were then shown and discussed, and the author concluded his dis- 


| thr'w e'mp'd throw o'mp'd | throw e'mp'd 
Gwynne | Gwynne Gwynne Gwynne 


Type of circ. pump. 
centrifugal| centrifugal | centrifugal | centrifugal 


Pumps driven by ..| B.T.H. | B.T.H. B.P. E.C.C course by showing in operation a cathode bombardment lamp and 
Свой motor motor з оо: t motor a '' high-frequency " lamp. The latter consisted simply of a highly- 
Tem с 5 67 6F sie t. 1, Е t. 99°F exhausted glass tube. When brought near a high-frequency supp y 
e 26·17 Hg. 277 Hg. 28 25 Hg. 28˙66 Fg. | the tube began to glow, giving off a mild bluish light. The follow- 
Barometer | 80-06°H 29-9^Hg. 298^ Hg. 29:5" Hg. ing gentlemen took part in the discussion : S. Cutler, jun. (in the 


chair) F. Fisher, P. Marshall, H. Thorne, A. W. Marshall, W. 


Cooling water per h'r 48,100 gals.| 88,500 gals.| 50, . | 178,500 gals. 
5 i „ N gals Alston, G. C. Allingham, R. Marshall, L. Rugg and W. Paterson. 


Steam cond's'd per hr 6,9961b 29,530ldb. 10, 000lb. 36, 700lb. 


Cooling water per lb. 68 ·75lb. 801b. 501b. 501b. 2 Mr. A. W. Marshall thought that iron resistances might with 
of steam | advantage be employed for ordinary incandescent lamps, as had 
Tot. power generated | 314-4kw. | 1,610kw. 446kw. 1,822-03kw. | already been suggested by Mr. J. Swinburne. Although these series 
Power used by pumps. 22:5kw. 87:4kw. 9 17kw. 40kw. resistances would absorb a certain amount of electric energy, they 
» poe used 71 per 2:8 рег 2:05 рег 2:2 рег would, оп the other hand, permit) oF сеа Buctuations of the 
pumps cent. cent. cent. cent. supply voltage, and this, again, would materially reduce the cost of 
Head against circ. 47-586. 20ft. 15. 4065. 1 Mr. d Alston 1983 that two continuous - current Nernst 
pump | | glowers of his, one connected up properly, the other wrongly, had 


already burned some 800 hours, both quite satisfactorily. Mr. 
Allingham drew attention to the fact, brought out by Prof. Davidge's 
figures, that enclosed arc lamps are not more economical than 
Nernst lamps, the latter having, therefore, a fair chance of replacing 
in many cases the more complicated and costly enclosed arc lamp. 
Nernst lamps were, however, not suited for private installations 
where the supply was alternating on account of the objectionable 
hum given off by the lamp. 


Table II.—Condenser Readings at Crown Point, Leeds. 


Barometer, 30:25in. Temperature of injection water, 46°F. 
Load, kw. .......... 110 154 220 235 265 
Vacuum, in. ........ 291 290 287 286 284 


A NEW RAIL ANCHOR. 


A new rail anchor, patented by Messrs. Walker & Grant, is being 
put on the market by Messrs. Naylor Bros., of Golborne (Lancs.). 
This device, the leading features of 
which will be at once clear by refer- 
ence to the accompanying illustration, 
is intended to meet the demand for an 
anchor which can be fixed without 
drilling the rail. 

As will be seen from the illustra- 
tion, the Positive anchor, as this 
device has been named, is formed of 
two rolled steel plates bent to the 
proper shape and riveted together. 
The “ bulbs” along each top edge of 
the rail are formed to a slight taper to 
allow the clips to enter easily, which 
are then driven home by a hammer. 
These clips are stamped out of stout steel plate and pressed round a 
mandril to the exact size required. It is claimed that they do not 
interfere with the fishplates, bonds and tie-bars. The anchor may 
be made to suit any section of girder rail, any depth of concrete and 
may be of any length. For joint anchors a length of 18in. is recom- 
mended with two clips on each side, and for intermediate anchors a 
length of 6in. with one clip on each side. 


Table IV.—Nelation (approximate) between Temperature of Effluent 
and Vacuum. 

Temperature of effluent, °F...161 152 140 133 125 114 110 102 92 

Vacuum, in mercury ........ 20 22 24 25 26 27 27:5 282865 
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RECENT IMPROVEMENTS IN ELECTRIC LAMPS. 


A very interesting Paper, entitled Recent Developments in 
Electric Lighting,’’ was read by Prof. H. T. Davidge before a 
crowded meeting of the Junior Institution of Engineers last Friday. 
Contrary to what might have been expected from the title, electric 
lamps only were touched upon by the speaker, but that in a very 
lucid manner. Some 12 different kinds of electric lamps, ranging 
from the familiar carbon filament lamp to the cathode ray bom- 
bardment. device, were shown, partially working. After a brief 
theoretical introduction the author touched upon the question of 
photometry, mentioning in this connection Mr. Matthews’ recent 
integrating photometer, which allows the mean spherical candle- 
power of any source of light to be obtained by one single reading. 
An illustrated description of this ingenious device will be found in 
Fleming’s ‘‘ Handbook for the Electrical Laboratory and Testing 
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OYERHEAD MAINS FOR ELECTRIC DISTRIBUTION.* 


BY G. І. ADDENBROOKE. 


The electric transmission of power on a large scale has been 
carried out chiefly in districts in Europe and America where abun. 
dant water power was available and the cost of coal was consider- 
able ; that is, in districts where, as we should expect, the economic 
margin was greatest. A great number of these transmissions con- 
sist of a long line of mains carrying the current to some point or 
area where distribution takes place. In the United Kingdom the 
problem will usually be rather different. In the first place, except 
in a few instances which I do not propose to deal with specifically, 
the source of power will be coal. Now coal is portable, and, not- 
withstanding what has been said by some people, it is my view that 
in nearly all cases it will pay better to locate the central station 
near to what may be called the power centre of gravity " of the 
district to be served and bring the coal to it, rather than to place 
the central station at a greater distance from its work in order to 
save freight on coal. 

It may be pointed out that progress is likely to accentuate the 
soundness of this argument, since improved methods of generating 
power, such as the use of gas engines necessitating less coal per 
kilowatt-hour output, will make the cost of carriage on the coal 
relatively less important, while the cost of carriage itself is more 
likely to decrease than to increase. Consequently, whenever we 
have & power station operated by steam or gas engines and using 
coal as its source of energy, as will be the case with nearly all the 
power-supply stations in this country, I think we may take it that 
such a station should be situated somewhere near the centre of the 
district it is intended to supply, except in special cases which we 
need not consider to-night. That it is cheaper to generate power 
from coal on a large scale and in a central station than when the same 
total amount of power is generated by scattered units has become 
almost an axiom. If transmission cost nothing it would be suf- 
ficient to set down such a central station in any suitable district, 
and within a moderate period—if it were not over-capitalised and 
were economically administered—its supply would displace all other 
sources of power in the district. But this is not the case practically ; 
transmission costs money and involves losses, and consequently 
there arises the important engineering problem of how to make this 
capital cost and loss & minimum, seeing the smaller it is made the 
larger will be the field to the central generating station. 

In supplying light the electrical engineer is dealing in a luxury 
and convenience, and the business is not altogether governed by 
ordinary commercial considerations. But in supplying electric 
energy for power purposes the whole question is purely one of 
economics and commercial desirability. No manufacturer will dis- 
place his present method of power supply unless he can see a distinct 
economic gain. Moreover, it will not usually be sufficient that the 
cost of central supply shall be equal to the cost of local generation ; 
this will tura the scale in the case of extensions of old and for new 
works, but to displace existing means, some gain, including interest 
and depreciation on the capital to be expended, must usually be 
shown over the existing method. Moreover, it is desirable that the 
difference between local generation costs by existing methods and 
the power supply company's price should be such that manu- 
facturers are tempted to change over fairly quickly and without 
waiting till plant breaks down or exceptional business demands 
additional power. On the other hand, during the early days of an 


* Paper on “ The Value of Overhead Mains for Electric Distribution in 
the United Kingdom." Read before the Institution of Electrical Engi- 
neers last night. 


enterprise, it is difficult to produce as cheaply as when a large 
demand has been created and matters have settled down to a 
routine. 

For these reasons, therefore, and for many others which I will 
not attempt to enumerate, it is desirable, if electric power supplv 
from eentral stations in this country is to make way rapidly, that 
the coets of generating the energy and the costs of distribution 
between the power house and tbe terminals of the consumers' 
motors should be kept as low as possible, and this apart from the 
general proposition that itis for the good of manufacturers first and 
the country generally afterwards that power in its most convenient 
form should be generally available over large areas at the lowest 
prices commercially compatible with a fair return on the capital 
needed. 

The cheap production of power within the central station itself 
is a part of the question I do not propose to deal with directly in 
this Paper. I shall assume that everything is done in this way 
which experience and the state of our knowledge dictates. All that 
it is necessary to say here is that to secure good results the greater 
the amount of power which can be supplied from a given tation 
the better, and also the better the load-factor the lower the average 
price which can be charged. It is also obviously important to get 
a good load on the station quickly after it is ready to start. 

Now, in order to get a large load in a central station. to get such 
a load quickly and to obtain a good load-factor, unless the station 
is located in an exceptionally rich district, it should be in a position 
to invite customers from as large an area as possible, because it is 
not likely that manufacturers within range of the mains will change 
over the whole of the arrangements in their establishments to elec- 
tric driving immediately ; they will usually commence by adopting 
electric driving tentatively for some particular purpose, and gradu- 
ally extend as they find it convenient and economical and can 
afford to make the change. Moreover, it is most desirable that 
power companies who have been granted, by the wisdom of Parlia- 
ment, concessions over large areas should not be compelled to con- 
fine their operations during their earlier years to the richest corners 
of their districts, but should be in a position to afford a supply of 
energy over a wide area from the start. All this means that from 
the power companies' point of view, from the manufacturers' point 
of view, and from the public and national point of view, as soon as 
& power company is in a position to supply electrie energy in an 
area it is desirable that it should have the largest mileage of mains 
radiating from its station which engineering and finance will permit, 
and should be in a position to take mains in any new direction 
required with the greatest facility and economy. 

On the Continent and in America, outside considerable towns, 
electric transmission has almost universally been carried out by 
means of overhead mains—that is, bv the most economical and 
simplest method which could be devised. Unfortunately, until 
recently in this country officialism and to some extent public senti- 
ment have prevented the emplovment of this method on any scale. 
with results which appear to me the more deplorable the more I 
think of them ; but within the last year it is pleasing to be able to 
record that more enlightened views have slowly begun to permeate 
official quarters, and a disposition has reluctantly been manifested 
to meet the necessities of the situation, so that applications for per- 
mission to erect overhead mains in suitable localities are likely to 
be favourably met in Whitehall. It is therefore possible to con- 
sider systems of transmission of this character in the United Ring- 
dom and it becomes of practical importance to see how they compare 
with underground transmission, and what difference their emplo v- 
ment may make in the policy and procedure of power companies. 

For this purpose I have had prepared two Tables showing approxt- 
mately the cost of overhead conductors and underground mains 


Overhead Mains. Three-phase Cables. 


Particulars of the conductors. the following voltages. 


Size of | Bection of Weight per 6,000 8,000 
| 


cables. cables in sq. in. mile in lbs. | 

— — — — — — — — — — — —— — 
3—7/18 3001292 | ax 266 81 152 225 323 
37/16 3—0:02299 | Зх 468 | 143 254 400 545 
37/14 . 3—003588 | 3x 730 222 394 615 857 
3—19/16 — 8—0:06247 | 3x1,270 | 382 680 1,060 | 1,526 


Particulars of the conductors. the following voltages. 


3-—0:01292 266 81 


З х 152 225 323 
3— 71/16 3—0:02299 3: 468 143 254 400 515 
3— 7/14 3 003588 3x 730 222 394 615 887 
3— 19/16 3—0:06247 3 * 1,270 382 680 1.060 1.526 


On the Basis of 1 per cent. Loss per Mile. 


Carrying capacity in kilowatts at | mile, allowing 45 poles per mile at 


— — — — — 
— — 


Carrying capacity in kilowatts at 
| 


—_—_ — — —— 


Capital cost of line complete per 


Capital cost of line complete per 
kilowatt conveyed per mile at the 
following voltages. 


the following voltages. 


| ' 
10,000 | 12,000 6,000. 8,000 10,000 12,000 6,000 8,000 10,000 12,000 


r 


— MM ——— ——— —— 


£911 £230 £245 £200 59. 30 22/- 16 - 
259 975 290 305 36/3 218 146 113 
301 316 332 347 ^ 27 ` 16% 109 7710 
402 | 418 433 448 21. 12/4 5/2 | 5/10 


Underground Mains.—Three-phase Cablea. On the. Basis of 1 per cont, Loss per Mile. 


Cost of main complete 


| Cost of line complete per kilowatt 
laid and jointed at the following 


conveyed per mile 


voltages. at the following voltages. 
£490 £510 £675 , 5500 120. | 717, 60, , 49.6 
520 635 725 870 73. 50. 36/- 32;- 
315 660 772 9650 49. 34 25 217 
760 858 957 1,050 40. 25/- 18/ 13 9 
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employed under similar conditions. The figures must be regarded 
as approximate, as so much depends in any given case on the 
amount of work to be done, the locality and other conditions, but 
still they are near enough for the present purpose. The costs in 
both cases are for high-class work, and this applies particularly to 
overhead work, as it is the experience of users both on the Continent 
and in America that to secure the best resuits such work must be 
solidly and carefully constructed and with due consideration of the 
requirements to be met; in fact, it would astonish many electricians 
in this country to find how much thought and care is being put into 
the construction of such lines abroad, into the manufacture and 
design of insulators, the arrangement of the conductors on the poles, 
the poles themselves and arms and their erection, lightning conduc- 
tors, cradles, and all the other necessary details which go to make 
up & properly built overhead transmission line. 


An inspection of these tables will show that at 6,000 volts between 
conductors on a three-phase system the cost of the overhead con- 
ductors is about half that for underground cables. If the voltage 
is increased, the cost of the overhead line only rises slightly while 
the cost of the cables inoreases more rapidly, so that at 10,000 volts 
the cost of underground is nearly three times the cost of overhead 
transmission. I may say that in the costs for the overhead trans- 
mission a fair sum is included for extra poles and networks when 
crossing roads or places to which the public have access. 


In these tables the costs of overhead conductors have been calcu- 
lated on the basis of a single set of conductors of the sizes mentioned 
on а pole, but when more power is wanted a second set of conductors 
can usually be added at the cost for copper, insulators, arms and 
erection only, whereas to lay a second sable will cost practically as 
large a sum as the first. Herein lies one of the great advantages of 
overhead distribution; the current can be taken to a works and a 
small-sized set of conductors put up to commence with at half the 
capital outlay required for laying a cable of similar section. If the 
use of electric energy should afterwards be discontinued for any 
reason, the poles and wires can be recovered and are still worth a 
great part of the original value, as they can be used elsewhere. If, 
as is probable, the use of current is extended, another set of larger 
conductors can easily and cheaply be erected. With a cable, if an 
underground main is discontinued it is worth nothing to take up. 
To lay a full section cable in the first instance means locking up a 
great deal of capital unremuneratively, possibly for some years; on 
the other hand, to lay a small cable first and a second larger one 
later is very expensive. In the first case—viz , with overhead con- 
ductors—the capital required will only be half that required in the 
second; and, moreover, а good proportion of it will remain in a 
liquid form. Thus by employing overhead. conductors a power 
company is sinking a much smaller amount of capital in extending 
its mains widely during its early stages. 

Besides the lower cost per mile of the distributing system with 
overhead mains, and which in many cases would make the difference 
whether a supply can be given profitably or not, it is important to 
observe also that if it will pay to carry the current a certain distance 
by underground mains, it will pay to carry the current nearly twice 
as far with overhead conductors ; which means that a power station 
can economically supply current over about three times the area 
which would be possible with underground transmission at 6,000 
volts, and if the pressure is increased the relative areas show a still 
greater difference. For this reason not only has a power station 
with overhead transmission a much larger area from which it can 
pick up customers and thus acquire a load quickly, but it will later 
on have a larger area to draw custoiners from, so that the advan- 
tages of additional size and concentration are also secured in a 
greater degree. 

It is also important to bear in mind that overhead conductors are, 
coinparatively speaking, free from the complicated phenomena 
known as resonance effects, which give a good deal of trouble on 
underground circuits and have been a cause of much anxiety. 

Notwithstanding all these obvious advantages, the attitude of the 
high authorities of the Board of Trade has until recently been so 
adverse to the use of overhead conductors in this country as to 
amount to a practical prohibition, and this has led to a timidity 
amongst engineers in proposing their use and an impression 
amongst local authoritics and the public that they are dangerous, 
unsightly and liable to faults. I therefore propose to devote atten- 
tion to these points for a short time, as in the negotiations I have 
lad with the Board of Trade 1t was on these grounds that I 
found most opposition and reluctance to move. 

Overhead conductors are not now new. For nearly 20 years 
high-pressure overhead transmissions for series arc lighting have 
been used on an immense scale in America and elsewhere, and 
under conditions which would seem extraordinary to many English 
engineers. Such circuits, moreover, still continue to be used out- 
side great towns. Again, it is now more than 12 years since multi- 
phase transmissions at high pressures came into use, and they have 
since multiplied enormously outside this country. In Mr. Bell’s 


book on Power Transmission“ there is a list of power trans- 


mission plants in America all at pressures above 10,000 volts, the 


list apparently being carried up to the year 1901. The horse- 
powers of these various transmissions aggregate 170,000 H. P., and as 
plants employing over 10,000 volts pressure must be in the minority, 


it is а fair deduction to make from this and other sources of informa- 
tion that at the present date there must be in America over 
500,000 н.р. transmitted electrically by overhead conductors. Not- 
withstanding this we come across no long lists of accidents, we do 
not hear of any legislative prohibitions of this method of transmit- 
ting energy, there are no signs that overhead conductors are being 
given up; on the contrary, every week we hear of fresh projects, 
including such undertakings as the long-transmission lines in Cali. 
fornia and the running electrically of the whole of the railways 
in Switzerland, Norway and Sweden, the power for which would in 
most cases be almost entirely conveyed overhead. 


I have also made inquiries amongst several of the leading firms 
on the Continent as to what accidents have come to their notice, and 
the invariable reply has been that so far as the general public was 
concerned they could not recall any, though they could usually men- 
tion one or two cases of accidents to employés, almost invariably, 
however, from transgressing simple rules as to not working on 
circuits with the pressure on. A little thought will show that with 
& properly-constructed route of overhead mains, with stout poles 
40 to 50 yardsapart, the chances of the mainsfalling are infinitesimal, 
far less than in the case of telegraph wires, which are much 
smaller in diameter and are run habitually in spans double the 
length and are strained up much more tightly in the case of tram- 
way conductors. The most legitimate objection which can be taken 
to overhead transmissions is from the :esthetie point of view, but 
against this should be placed to their credit the fact tbat they would 
be the means of abolishing much smoke and dirt and heavy coal. 
traffic on the roadways; they would render brighter, cleaner, and 
more cheerful numberless homes; and by bringing a convenience 
of town life into more open districts would be & powerful aid in the 
important object of repopulating the country which is at present so 
much to the fore. 

One of the most desirable objects at the present time is the exten- 
sion of tramways into the country and the construction of inter- 
urban tramways, in which so much has been done in the United. 
States. Now, in that country the whole of the feeder work, an 
expensive item in tramway construction, is carried out by means 
of overhead mains. Abroad, overhead power-transmission mains 
freely traverse much of the finest scenery, and yet tourists and 
others do not find them overpoweringly objectionable. Overhead 
power mains are not more unsightly than heavy telephone or tele. 
graph transmissions, which we already have with us on a large 
scale, and as they would more often traverse the open country they 
would be still less in evidence. A great deal can also be done to 
remove their obtrusiveness by simply painting the creosoted poles 
green or grey. Abroad, most of the poles are not creosoted, but 
when preserved at all are treated by another process. It is the 
deep dead black of the creosoted pole which attracts the eye and 
makes the ordinary telegraph pole an obtrusive object іп а land - 
scape. The adoption of any means by which the tone of the pole 
was brought as nearly as possible to that of its surroundings would 
make an immense difference in this respect. 


We now come to the third objection to overhead transmissions—_ 
namely, that they are liable to faults. То meet this the best way is 
to appeal to facts. Overhead transmissions have been used on a 
large scale for many years in other countries, as alluded to above. 
Are such transmissions being given up? Do we hear that indus- 


tries supplied with power in this way find the interruptions a serious 


source of loss? І can find no evidence to this effect, particularly 

where the mains are well erected, and it must be remembered that 

a great deal of overhead transmission is over very rough ground in 

hilly and mountainous districts where the chances of accident are 

the greatest. The fact that towns like Rome, Berne, Milan and 

Buffalo, to name only some which come into one's head at once, are 
and have been for several years dependent on electric energy sup- 

plied over distances of from 15 to 30 miles by overhead mains is 

clear proof of their reliability when well erected and looked after. It is 

а pointin the favour of overhead transmissions that any fault which 

may occur can be so easily located and quickly remedied. The 
risks of wilful damage are much less than is supposed. There is a 
wholesbme dread amongst people generally of electric shocks, and 
to do effective damage without personal risk requires an elaboration - 
of means and an amount of knowledge which is possessed by few 

and can only be used wjth the most deliberate criminal intent. Any. 
tendency in this direction is further restrained in several countries 

on the Continent by special provisions in the penal code. 

The real danger of interference with overhead transmission is from 

lightning, which the pioneers of this class of work sometimes found 

exceedingly troublesome; but the question of lightning protection has 

received much study, and overhead transmissions are freely used 

now in countries where thunderstorms are so much more frequent 

than in this country that I do not think we need have any fear 
under this head in the United Kingdom when proper precautions 

are taken.  Hesides this, it must be recollected that practice and 


¥ 
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experience in those countries where overhead transmissions are A NEW MOTOR RHEOSTAT. 

used are continually producing improvements and developments, 

particularly in lightning protection and in the character and forms In order to meet the more stringent regulations brought about by 

of insulators, and this progress will continue. There is no more | the use of higher working voltages now in vogue, the Sturtevant 

question of finality here than in any other branch of engineering. Engineering Co. have introduced a new type of motor-starting 

(To be concluded.) rheostat, which, it is said, possesses several advantages over the old 

types. These new rheostats, which have been given the name of 

—— — — “ igranic," are made of incombustible material throughout, and no 

| solder is used in making connections. On those rheostats which 

are designed for currents not exceeding 55 amperes, button contacts 

CORRESPONDENCE. are employed, while renewable contacts, segmental in shape, are 

— used for the larger sizes, but the smaller sizes may be thus equipped 

PAPERS AND DISCUSSIONS AT THE INSTITUTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The editorial note in your last issue upon wasting time 
at the Institution deals with a subject of some importance. 
Efficiency is frequently discussed by members in relation to | 
plant, but it is none the less important in regulating the meet- 
ings of the Institution, where it is often overlooked. This 
applies both to the reading of Papers and to discussions. There 
is nothing more wearisome and less profitable than the reading 
of a Paper verbatim. Those who are prepared to take part in 
the discussion will have already read the Paper, and those who 
have not read it will appreciate the contents for the moment 
just as well from an abstract as by the more lengthy procedure. 
The Council, as far as I am aware, aim at getting an author 
to give an abstract, but they by no means always succeed. In 
the case in point, however, Mr. Booth did give an abstract, 


occupying something liké three-quarters of an hour, which was d 

certainly ample, though in itself not excessive. But, in addi- 

tion to this, his collaborator, Mr. Kershaw, at the next meet- 

ing, occupied the best part of another three-quarters of an hour Fic.1.—'* Icranic ” RHEOSTAT FITTED witH No-voLr RELEASE 
in showing most elementary experiments on combustion AND OVERLOAD CUT-OUT. 


which must have been familiar to everyone present—at least, | . | : 
T. : А if desired. There аге two patterns of fronts, one fitted with auto- 
E со had „ the о а it would matic no-volt release, and the other fitted with automatic no-volt 
lave been quite sufficient to indicate in a few words the prin- | release and overload cut-out (Fig. 1). Suitable terminals are pro- 
ciples involved. The final result was that near] y an hour and | vided for the main cables, and a terminal is also provided for taking 
a half were spent by the authors in presenting the abstract of | the connection from the shunt, in the case of shunt- wound machines, 
their Paper, and the discussion of a very important subject is | to the no-volt release coil. The slate front of the rheostat is screwed 
thereby cut short. Authors do not seem to realise the impor- to & cast-iron box and insulated from it by means of insulating 


| "ue : : washers and bushes. Fig. 2 shows the method of supporting the 
tance of giving the speakers who follow them the best possible asbestos tubes upon which the resistance materialis wound. Each 


chance by themselves being brief. Many who are interested | end of a tube fits into a porcelain insulator, the latter being held in 
and well qualified to speak attend meetings at personal incon- | a specially-arranged perforated supporting strip, thus ensuring very 
venience, and when they find that discussion is made practi- high insulation between the resistance material and the metal box 
cally impossible they do not attend on a : <A i 
subsequent occasion, and their contribu- 
tion is probably lost. Thus the meetings 
lose vitality. 

The regulation of discussions is rather 
a delicate matter, and the presidential 
position is difficult. It is easy to criticise 
and by no means easy to effect reform. 
There is, however, no shadow of doubt 
that most people can say all they have to 
say that is worth hearing in 10 minutes. 
The 10 minutes rule would solve the 
whole difficulty, but, unfortunately, no 
president ever cares to enforce it. What ; | | 
is wanted is the equivalent of an American ? le; |; Web 
automatic pulpit. Аз a practical substi- А 00 
tute I should like to suggest the use of a we 
clockwork gong which could be set when 
a speaker rises and would sound at the 
end of 10 minutes. At the beginning of 
every discussion or meeting the president 
could announce that the 10 minutes rule Fio. 2.—10 n.r. 100-volt Starting Rheostat with slow speed worm gear. Scale, à fall $ 28. 
would be automatically enforced in that 
way, and he would feel that the somewhat unpleasant duty | Connections between the contacts on the slate front and the sections 
was out of his hands. Of course there would always E of resistance are made by means of specially-formed copper clips 
exceptions, but in no case should a speaker continue for attached to the wires by pliers of a proper shape. All these con- 


| . . | Т. А nections аге made on the side of the perforated supporting strip 
longer than 10 minutes without the opinion of the meeting | remote from the resistances themselves and are insulated entirely 


heing taken, In that way, very few speakers would exceed | by air. They are perfectly rigid, and there is absolutely no chance 
10 minutes, and the later speakers would stand a fair chance | whatever of a resistance section becoming short-circuited by wires 
with those who speak first, which is not the case at present. . | touching accidentally. The top, bottom and sides of the cast-iron 
I trust that the importance of the subject will be sufficient | resistance box are covered by perforated sheet metal held in position 
excuse for the length of this letter. —Yours, &, | by spring clips at the corners. It is therefore possible to open up 
М B and inspect the résistance box without removing a single screw and 

Feb. 7. W. R. Cooper. without requiring special tools. 


PARLIAMENTARY INTELLIGENCE. 


— naan] 


The Hammersmith, City & North-East London Railway Bill has been 
further considered, by the examiners of private bills, for proofs of com. 
pliance with standing orders, during the week. Non-compliance with 
standing orders has already been returned in connection with one or two 
sections of the bill, and consequently it will have to go before the Stand- 
ing Orders Committee for a decision as to whether it shall be allowed to 
proceed. On the majority of the points considered this week, however, 
the promoters had complied with standing orders. In the bill, compulsory 
easements are taken under various properties and lands along the line of 
route, but several landowners petitioned that the notices did not include 
certain unbuilt-upon lands. The view held by the examiners was that 
if the notices were sufficiently clear for a person of average intelligence to 
be put upon his guard, then the promoters had complied with standing 
orders. In this ease such a notice had been given and the objection must 
fail. Another point was that under the terms of the bill there were no 
powers to compel the promoters to use the scheduled lands for the pur. 
poses of the undertaking. If they so desired, it was argued, they could 
use the lands for the purpose of a building estate. This objection was 
also over-ruled. 

The Great Northern, Piccadilly & Brompton Railway Bill (No. 2) has 
been reported as complying with standing orders. 

The following petitions have been lodged :—Swansea Tramways and 
Improvements Co. against Swansea Corporation Bill; Darwen Corpora- 
tion against Bolton Corporation Bill; Breconshire County Council and the 
Herefordshire County Council against the Birmingham Corporation Bill. 


LEGAL INTELLIGENCE. 


Lour — 


Phillips v. Kingston, Miller & Co. 


Mr. Justice Ridley sitting with a special jury in the King's Bench Division 
on Monday heard an action by Mr. Lionel Phillips against Kingston, 
Miller & Co., contractors, Oxford-street, London, W., for damages for 
alleged negligence. Plaintiff contracted with the defendants to erect for 
him a temporary supper room at the back of his house in Grosvenor-square 
in July, 1903, when he was giving an entertainment at which Madame 
Melba and other artistes had been engaged. On the night of the enter- 

.tainment the room was burnt down in consequence, as plaintiff alleged, of 
defendants’ negligence. 

Sir E. Clarke, K.C., Mr. Bankes, K.C., and Mr. Graham appeared for 
the plaintiff and Mr. Dickens, K.C.,and Mr. G. Wallace, for the defendants. 

Sir, E. CLARKE said the supper room was erected on the leads cover- 
ing the lower part of the premises. The defendants handed over the con- 
struction of the room itself to Messrs. Simmons & Sons. All they did 
themselves маз to supply materials for the supper. The supper room 
was a wooden structure covered and lined with canvas and hung with art 
muslin and lit by electricity. Just before half-past eight the lights were 
turned on for Mrs. Phillips to see the effect. Immediately afterwards 
there was an alarm of fire, and in 10 minutes the structure was destroyed 
and the house itself was only saved with difficulty. 

The evidence of Mr. and Mrs. Phillips and Mr. Miller, manager of the 
defendant firm, taken by deposition, was read. 

Mr. T. J. RORKE, of Rorke Bros., electrical engineers, said he had 
made an inspection after the fire. He found that there had been 155 
lamps, of which 18 were full-sized, and there were four electric fans. 
There were altogether eight double-pole safety fuses--19 5 с.р. lamps to 
each pair of fuses, The fact that there were a large number of lamps 
upon one circuit increased risk of fire. A recognised allowance was 10 
lamps, and this should not have been exceeded. From samples which he 
took away he found that there were four conductors, each containing 70 
strands brought into each miniature lampholder. In employing the loop- 
ing system in such circumstances great care was necessary, as if one or 
more wires were left loose the holders being so smal! and the openings so 
close together a short-circuit was almost sure to be set up. The risk would 
have been enormously reduced by wiring the lamps two or three in series, 
and there would have been no difficulty in doing that. He should never 
have sanctioned an arrangement of hanging 200-volt lamps among muslin. 

Cross-examined : The looping system was not dangerous in itself, but 
became so when miniature lampholders were used. If there had been 
10 lamps instead of 20 to a circuit the fuse could have been smaller and 
would have gone with more certainty. 

Further cross-examined, Witness said the looping system was adopted 
to save time. There would be some danger in a lamp with two wires 
instead of four, but to a less extent. The result of a short-circuit would 
be a flash from a miniature explosion, and the fase would go usually 
instantaneously, but not always. | 

The rules of the Institution of Electrical Engineers say that you сап 
have three amperes per circuit?—I point to the rules of the company 
supplying the place with electric light. 

Do you disagree with the rules of the Institution ?—Yes. When lamps 
are used among drapery. 

Witness added that his theory was that there was a flash in one of the 
lampholders which communicated with the muslin, or it must have run 
back on the silk covering of the wires. 

Re-examined : The system adopted in this case was one in which the 
risks were great, and the large number and the small size of the lamps 
increased the risk. 

Col. CROMPTON, C. B., R. E., said he had made an examination after 
the fire. He should say that the fuses, though sufficient for a safe 
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system, would be a source of danger and would not protect the system 
employed in this case. Fuses were no protection in the case of a short- 
circuit which occurred when two very small wires—No. 40’s in this case 
—formed a bridge across the terminals of the lamp. Не had himself 
prepared an installation similar to one of the circuits used in the present 
case. He had wired it as carefully as possible, but immediately he 
switched on a current of 200 volts there was an explosion in one lamp, 
and it set light to a piece of cotton wool 2in. away. He put in a new 
lamp and switched on again, when another lamp went in the same way. 
He repeated this a third time with the same result. The cause was that it 
was а moral impossibility to twist together 140 No. 40 wires and push them 
into the small hole in the socket without leaving one or two behind. A 
slight movement or oscillation of the lamp brought the loose ends into 
contact and caused an explosion. It was not possible to ensure safety 
in using this system with small lamps. The fact of the point of danger 
being under the cap was an additional objection. When there was 
drapery near incandescent lamps great additional precautions must be 
taken. It was for that reason that he was so strongly of opinion that 
the looping system should not be allowed in a case of this kind. The cap 
would afford no protection. It acted as a gun, projecting the flash in one 
direction, and rather further than if there was no cap. 

Cross-examined : He had never heard of the looping system being used 
with very small lamps. 

Do you suggest that it would be gross ignorance in an electrician of 
experience if he said the looping system could be safely used ?—Yes. It 
should only be allowed, if at all, where there was no risk of danger in 
the case of a flash. The looping system used in connection with small 
lamps was not contemplated when the rules of the Institution of Electrical 
Engineers were drawn up. It was only introduced as a slipshod practice 
of wiremen two or three years ago. 

A circuit was here handed up in which calico was twisted round 
conductors. 

The WITNESS: I did not know it had calico twisted round the whole 
length. That is what caught fire. If that resembles exactly the circuit 
put up I have an additional reason for saying it was diabolically dangerous. 

Would not the fault, if any, have shown itself during the previous 
tests ?—No. It is entirely a matter of chance when the lamp goes. Tests 
are useless. 

Re-examined: He did not think any fire insurance inspector would 
have passed this arrangement. 

Expert evidence was also given by Mr. Jas. Swinburne, 

For the defence evidence was given by SAMUEL WAITES, foreman in 
the employment of Messrs. Simmons Bros., who said the whole of the 
fittings were put together and tested in the shop for half an hour. There 
were six circuits of 20 5 c.p. lamps in the room, and there were, in 
addition, some eights on the staircase. There were in all 18 single-pole 
fuses. Witness went into the room with three assistants after the light 
had been turned on. One of the men said, I smell something burning. 
Switch off." Witness immediately switched off, and looking up saw а 
black patch the size of the palm of his hand on the muslin. He had 
previously noticed that smoke was coming from the direction of the 
electric fan, which was working at the time. The man beat on the muslin 
with his hands, then all at once it burst into flames. 

Re. examined: He had seen a fire in the harness room at tea time. He 
could not say where the smoke came from that was drawn into the room 
by the fan. 

THOMAS BARRATT, examined, said he was working on the job when 
the company’s inspector tested the work, after which the lights were 
going for about an hour on and off. Later оп he smelt smoke, and saw 
some coming out of the fan. He saw some sparks. He did not notice 
any smell of burning rubber, but burnt rag or calico. That was about 
10 minutes after Mrs. Phillips left. The black patch he saw was at least 
18in. from the lamps. 

Mr. A. H. DYKES, examined, said that the locping system came into 
existence before 1890. The object of that system was to have no joints. 
He had known the looping system used with these 5 c.p. lights. From 
his experience, if proper саге was taken there was no danger in using the 
system used by the defendants. In nine cases out of ten the fuse would 
go at once if it went at all. Contact might be caused by vibration if the 
wires coming out of the holder were not properly secured, but in this 
case four wires had to go through the ebonite collet, and it was very 
unlikely that they would come out sufficiently to let the whole weight of 
the holder come on the wires. With a double set of wires, as in this case, 
the grip would be much tighter. His experience was that if a lamp was 
going to give trouble it gave it when the light was first turned on. 

It is suggested that a spark might have come out of the head of the lamp 
itself? The insulating collet at the top of the holder is fairly well filled 
up, and I should imagine that the arcing inside would be confined long 
enough for the fuse to go before anything could come out. 

It is suggested that you should have a fuse to every eight or 10 lamps : 
—The standard rules are those of the Institution of Electrical Engineers, 
which say nothing about the number of lamps, but that they should bs 
divided up amongst three ampere circuits. He had heard nothing which 
induced him to believe that the fire was due to the electric light. 

The JUDGE : What, in your opinion, caused the fire?—I think pro- 
bably a spark from a chimney outside, because the first symptom of fire 
was noticed at a spot a foot or two above the nearest wire. Auother cir- 
cumstance was that a smell of burning was noticed some time before the 
scorching muslin was seen. Muslin scorched and turned black, but there 
was no smoke until it burst into flame. He thought there must have been 
something at the back causing smoke and scorching the muslin. 

In eross examination witness's attention was directed to the rules of 
the Liverpool & London & Globe Insurance Co., advising wire guards to 
prevent lamp bulbs coming in contact with flimsy goods. He admitted 
that muslin arranged in contact with large lamps would be an element of 
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danger which it would be negligence not to avoid. It was not difficult to 
push two wires of 70 strands each into small Jamp-holders. He should 
not expect a workman to have any more trouble in wiring a lamp with 
70 No. 40’s than with 25. 

Are you prepared to say this arrangement was as safe as if the lamps 
had been arranged in series ?—I am. 

Mr. W. M. MORDEY generally agreed with the last witness. He had 
examined drawings of the installation and samples of the materials and 
fittings. The workmanship and materials were good and the arrangements, 
in his opinion, were satisfactory. The system was a proper one fora 
contractor to have used and one that his firm had used by preference in 
work where there was a risk, such as theatre work. For decorative work 
he should have used miniature lamps. While the last witness was givin 
evidence he had connected up two ends, each containing 70 strands, an 
twisted them together, and there was plenty of room to go through the 

rcelain. It was quite slack in the hole. Nothing short of rough hand. 
ing would cause contact between loose ends. There was evidence of 
quite unusual care in the way in which the work had been carried out. 
In his opinion the fire could not have been caused through the electrical 
fittings. 

FREDERICK DODD, a tester for the Westminster Electric Supply 
Corpn., said he had tested the insulation and found everything correct. 

Cross-examined: His work was only to see that there was proper insu- 
lation and no leakage. His company advised eight to ten lamps, but did not 
always get it, He had not tested the fans and was told nothing about them. 

His LORDSHIP, having summed up, asked the jury to say if the fire 
was caused by the ignition of the electrical insulation, and, if во, was it 
brought about by want of care on the part of the defendants. 

After an absence of about 10 minutes, the jury, without answering the 
questions specifically, returned & verdict for the defendants on both the 
claim and counter.claím. 

Judgment was entered accordingly. 


Bheffield Oorporation v. Wilson. 


Last week a Divisional Court heard the appeal of Mr. A. Muir Wilson, 
a member of the Sheffield Corporation from the decision of the Sheffield 
Stipendiary Magistrate convioting him of having, while & passenger on 
one of the Corporation's tramcars, refused to deliver up his ticket when 
iu pum 80 to do. The facts of the case were given in our issue of 

y 22. 

After hearing arguments, the LORD CHIEF JUSTICE, in giving 
judgment, said he could see no evidence that appellant had unlawfully 
refused to deliver up his ticket when requested to do so. The ticket was 
tendered by the conductor, but the appellant was so anxious not to touch 
the accursed thing that he let it fall on the floor. When he was asked 
for his ticket by the inspector the appellant pointed to it on the floor, and 
in these circumstances he could not hold that there had been an unlawful 
refusal to deliver it up, He would express no opinion with regard to the 
conditions which had been printed on the tickets. The other judges con- 
curring, the appeal was allowed, and the summorfs dismissed, with costs. 


Workmen's Compensation. 


At Wandsworth (London) County Court last week, before the Hon 
Arthur Russel and a jury, a man named Gregory claimed from the 
W. R. Sykes Interlocking Signal Co. (Ltd.) £150 under the Employers' 
Liability Act for the loss of a finger. Plaintiff, a labourer aged 53, was 
in June last engaged with others in raising & hydraulic hammer, weigh- 
ing between 5 and 6 tons, by means of a chain-block pulley, when one of 
the links formed a kink. Gregory was told to release the link, and was 
in the act of doing so when some other men pulled the chain and a portion 
of his right forefinger was smashed at the joint. Plaintiff was laid up for 
17 weeks and received from defendant company 25s. a week. Since 
October he had performed lighter work at his old rate of wages (26s. 10d.) 
a week. Defendants pleaded that plaintiff was foreman of the job when 
the accident occurred and that there was no negligence on their part. The 
jury, however, awarded plaintiff £75, and judgment for this amount and 
costs was made. 


At Salford County Court on Monday, before Judge Parry, & point arose 
as to whether a workman was entitled to compensation under the Work- 
men’s Compensation Act if his injuries were directly due to an assault by 
& fellow-worker. In August last two men (Watson and Olive) employed 
by а firm of contractors in concreting one of the upper floors of a transit 
shed at the new Salford dock quarrelled, and Olive struck Watson. The 
latter was not seriously hurt, but fearing another blow he lifted his hands 
and stepped back, with the result that he fell over the edge of the floor 
a depth of 32ft. His leg was broken and he sustained serious internal 
injuries. He is now able to get about on crutches, For plaintiff it was 
contended that the accident was caused by plaintiff’s feet catching in 
some “ stirrups " and that it arose out of his employment. For respon- 
dents it was argued that the accident was due to the assault and not to 
anything connected with applicant's employment. It was a tortious act, 
and it had been held that in such a case it was not an accident. 

His Honour said the accident was the result of an assault, and he had 
no doubt that the Legislature intended such & case to be covered by the 
Workmen's Compensation Act. In Armitage v. L. & Y. Railway Co., 
however, the Court of Appeal took a different view, and he must, therefore, 
decide in favour of the contractors. 


In the King's Bench Division on Tuesday, before Mr. Justice Darling 
and a special jury, the father of a youth named Furlonger claimed 
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damages from the London Electric Supply Corpn. under the Workmen's 
Compensation Act. 

Mr. GERMAINE, K.C., for plaintiff, said his client was father of a 
ycuth who met his death in defendants’ sub-station, in Blackfriars-road, 
London, where the youth was employed as cleaner. The sub-station was 
connected with the main station &t Deptford, and it had the usual 
appliances for converting high-tension current (10,000 volts) to 2,000 
volts, and then transmitting it to places where it was used. Such a 
current was sufficient to cause death to anyone coming in contact with it, 
and the greatest care was necessary to protect the people employed in the 
place from injury. There were a number of converters which the young 
man had to clean and dust every morning, and on March 4 last year, 
whilst he was so employed, he fell down and caught hold of a live wire. 
He was picked up insensible and taken to & hospital, where it was found 
necessary to amputate one arm and both lege. He died, and his parents 
now sought to recover damages on account of alleged negligence of 
defendants in not efficiently protecting the live wire. Plaintiff had 
applied to the defendants for compensation, and they offered to pay 
reasonable funeral expenses and medical attendanoe, if any, and com. 
pensation under the Workmen’s Compensation Act if they were satisfied 
that he had left anyone dependent upon his earnings. Plaintiff's solicitor 
asked for £500 compensation, but, as no settlement had been arrived at, 
the present action was brought. 

During the evidence (which went to show that the deceased only con- 
tributed to the parents the cost of his board), Mr. GERMAINE said it 
was impossible for him to prove damages, and he could rot carry the 
case any further. 

His LORDSHIP expressed the opinion that plaintiff had been very 
ill-advised to bring the action as he was unable to prove either negligence 
or special damage, as the deceased was only bringing into the house 8s. 
per week, out of which no profit could be made. Plaintiff's solicitor 
should have known better than to say that he considered £500 a moderate 
claim under the circumstances. If plaintiff would take his advice, he 
would see what he could arrange with the defendant company. 

The case was withdrawn on this understanding. 


At Dudley County Court last week, before Judge Howland Roberts, 
а tramcar conductor named Lowe sought to obtain from the Dudley, 
Stourbridge and District Electric Traction Co. compensation for injuries. 
Applicant was on April 5 engaged on a car that at the time of the acci- 
dent was standing on one of the sidings of the market place. He was 
turning round the trolley-pole when, through the alleged carelessness 
of а motorman on another car, his left leg was crushed between 
two tramcars. The injured limb had to be amputated, the man being, 
therefore, totally disabled for his then employment. The question arose 
as to whether the accident occurred on a light railway (and so came within 
the provisions of the Workmen's Compensation Acts), or upon a tramway. 

His HONOUR held that the sidings were used in connection with the 
light railway, but as there was no proof that the sidinga were constructed 
under the Light Railway Order, the action must fail. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— 


APPOINTMENTS VACANT AND FILLED. 


Three additional assistants competent to give instruction in the 
theory and practice of electric machine design, construction and 
testing, are wanted inthe department of electrical engineering of the 
City and Guilds Technical College. Commencing salaries £200, 
£150 and £150 per annum respectively. Applications to Prof. 
Ayrton. See also an advertisement. 


An assistant is also required for the mathematical department, 
who possesses sound knowledge of elementary mathematics and of 
the elements of the differential calculus and integral calculus. 
Salary £100 per annum. Applications to Prof. O. Henrici. See 
also advertisement. | 

An assistant is required in the civil and mechanical engineering 
department of the City and Guilds Central Technical College, 
Exhibition-road, London, S.W., who can teach mechanical drawing 
and mechanism. Salary £150 per annum. Applications to Prof. 
W. E. Dalby. See also advertisement. 


Mr. T. B. Holliday, engineer and manager of the Brighton Cor- 
poration tramways, has tendered his resignation in consequence of 
his having accepted the position of manager of the Hastings Electric 
Tramways Co. For a number of years Mr. Holliday held а respon- 
sible position in the service of the Imperial Tramways Co., and 
supervised the laying of that company's permanent ways in London, 
Bristol, Stockton-on-Tees, Middlesbrough and other towns. He 
was previously for 11 years with the Melbourne Cable Tramways Co. 
and was appointed engineer and manager at Brighton in August 1900. 

Bradford Electricity committee have appointed Mr. C. W. Salt, 
of Croydon, as second assistant engineer at £250 per annum. The 
other candidates in the short list were Messrs. J. R. Blaikie (Streat- 
ham), I. Н. Birrell (Worcester) апа R. ЇЧ. Torpy (Wimbledon). 

W. R. Nice, of Lancaster, has been appointed meter assistant at 
Hammersmith electricity works. 
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Mr. Ralph, of Stalybridge, has been appointed superintendent 
of the tramways at Leith during their conversion to electric traction. 

Mr. Frederick Coutts, manager of Ayr Corporation tramways, 
has been appointed manager of the Paisley District Tramways Co., 
at a salary of £400 per annum. 


Mr. W. H. Oxley, of Lincoln, has been appointed charge engineer 
at King’s Lynn. 


Dover Corporation last week appointed Mr. C. H. Lydall as 
station superintendent (in succession to Mr. T. McGill, resigned) at 
£150 per annum, rising by annual increments of £25 to £200. 


Battersea (London).—The Lighting committee reported on 
Monday that the L. & S.W. Railway Co. had been in treaty for the 
supply of energy for lighting and power at the Nine Elms goods 
yard, and the directors had intimated their willingness to take 
supply and guarantee a consumption for five years of 200,000 units 
per annum, as per terms agreed upon. The company may at a later 
date require a much larger quantity to be supplied. The committee 
have asked the electrical engineer to prepare a scheme to include 
the supply of current to the whole of the extensive Nine Elms 
goods yard. 

Beckenham.— The District Council are now considering the 
advisability of taking over the electricity works, which have been 
maintained by the British Insulated & Helsby Cables (Ltd.) for the 
past five years under lease. 

The Council recently decided to charge 7d. per unit for electric 
current supplied for traction from 6 p.m. to 9 p.m. and 13d. per unit 
for the remainder of the 24 hours. 


Bermondsey (London). The engineer to the Surrey Commercial 
Dock Co. recently inquired if the Council would supply current to 
the company's Acorn and Commercial yards, the former (up to 
83 amperes) by end of February and for Commercial yard (up to 
400 amperes) by mid-April or earlier. 

The electrical engineer (Mr. W. H. Vincent) said he could give supply 
at the dates named up to 83 amperes and 3)0 amperes respectively, and 
the cost of the extensions would be £264 and £142 respectively. 

It was decided to supply current at rates quoted to the company in 
December. 

The electrical engineer also reported having been in negotiation 
with the S.E. & C.R. Cos. regarding a special tariff for current to be 
used for lighting the staircases and areas of artizans’ dwellings, 
and in consideration of current being consumed during all the hours 
of darkness the street lighting rate of 8d. per unit is to be charged 


B»'ness.—Electricity supply was inaugurated on Monday. The 
works have been erected and equipped by the National Electric 
Construction Co. 


Callender's Works Hospital and Distress Fund.— We have 
before called attention to the excellent work that is being done by 
the Hospital and Distress Fund associated with Callender’s Cable & 
Construction Co. From the second annual report, which is now 
before us, it is clear that the good work continues. As evidence of 
the necessity for this fund 176 letters for the various hospitals to 
which the fund has subscribed have been issued during the past 
year, 10 members of the fund have undergone operations at the 

ospitals, 74 letters for surgical appliances have been issued, and 
gratuities to the amount of £111. 5s. have been granted to members 
to tide over difficulties in which they have found themselves. Sub- 
scriptions of members amounted to £268, 5s. 2d. in the year, and 
beyond this Callender's Co. have contributed £50 as a donation, and 
about £26 in addition has been collected. £211 has been granted 
from the fund to various hospitals, the Surgical Aid Society, and to 
convalescent homes. The fund has thus in every way justified its 
existence, and must have proved a great boon to its members. It 
concludes its second year of existence with £174. 16s. 8d. in hand. 


Catalogues for Southern Nigeria.— Mr. Frederick J. Hughes, 
Н.М. Travelling Inspector of Telegraphs, Calabar, Southern Nigeria, 
will be pleased to receive from time to time catalogues from manu- 
facturing and supply houses that may be considered likely to 
interest him. 


Chelsea (Gondon).—On Wednesday the Council discussed a letter 
from the Local Government Board with respect to the recent appli- 
cation for sanction to borrow £29,000 for public baths and for an 
independent electric lighting plant. The Board replied that while 
the scheme appeared to be generally satisfactory the Council would 
be well advised to consider whether it would not be more economi- 
cal to purchase electric current required rather than provide their 
own generating plant. 


Cheltenham.— An inquiry was held here last week into the 
application of the Council for permission to borrow £2,000 for the 
purchase of additional plant to supply electric current to the tram- 
ways. There was no opposition. 

Coleraine.—Portstewart Sanitary and Waterworks committee 
recently asked the Rural Council to light the streets of Portstewart 
and to authorise the appointment of an electrical engincer to deal 
with the question. It was decided to defer consideration of the 
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matter until a memorial in favour of electric lighting signed by 
three-fourths of the Portstewart ratepayers has been received. 


Complimentary Dinner to Mr. James Paxman, J. P., O.B.—On 
Friday last the staff of Messrs. Davey, Paxman & Co., Colchester, 
gave a complimentary dinner to Mr. James Paxman, J.P., C.E., in 
the Masonic Hall, Colchester, to commemorate his term of office as 
High Sheriff of the County of Essex. In the afternoon a large 
party of guests were shown over the extensive works, covering an 
area of 18 acres, and fitted with most modern plant, machinery and 
tools for the manufacture of engines, boilers and other machines for 
which the firm have a well-earned reputation. The visitors were 
afforded an opportunity of inspecting an engine of 1,100 E. P., 
coupled direct to a 750kw. alternator running on test. These 
double-acting engines are a new departure in the firm’s manu- 
factures. There were also on show several engines of a similar 
type on order for Sheerness Dockyard, Paisley and Swindon Elec- 
tricity Works, Cape Town, “е. 

At the banquet in the evening the chair was occupied by the secretary 
of the company (Mr. W. Hedley King), and there were present, amongst 
many others, Sir William Preece, Sir Wm. Birt (director G.E. Railway), 
Mr. J. Wilson (engineer С.Е. Railway), the Mayor of Colchester (Ald. E. 
J. Sanders, J. P.), the Mayor of Chelmsford (Councillor W. P. Gepp), Mr. 
W. Paxman, the Under Sheriff (Mr. C. B. O. Gepp), the majority of the 
aldermen and councillors of Colchester and the following members of the 
staff: Messrs. H. Allen, A. A. Arnold, A. Bailey, J. M. Bedwell, C. Brun- 
ning, A. Р. Butcher, C. A. Cresswell, G. W. Doe, Stephen Eddy, H. Firmin, 
H. Fiske, J. Francis, R. Franklin (Chelmsford), H. Glass, W. Girling, 
F. W. Hall, T. H. Harrison (London), Geo, Haywood, R. L. K. Hazell, 
H. H. Hollaway, Stephen Ivey, Hermann Jahn, W. W. Judd, G. E. Lloyd, 
E. N. Mason, C. Mecklenberg, H. McCalmont, E. Millbourn, Geo. Phillips, 
H. G. Plane, M. G. Plane, F. H. Preece, A. Sawyer, Geo. Smith, J. T. 
Smith, Samuel Smith, Sidney Smith, and W. Turner. The Earl of 
Warwick regretted his inability to be present, owing to his leaving England 
the same day. 

To the toast of Engineering." proposed by Councillor A. Prior, J. P., 
Sir WII LIAu PREECE responded, and said that it was now 53 years since 
he entered the engineering profession, and 46 years since he became 
a member of the Institution of Civil Engineers. At that time the mem. 
bership of the Civils was about 700; at the present day it was about 
7,000. The application of electricity to practical work 53 years ago was 
very limited, but to-day the engineering industry had benefited largely by 
the immense development of electrical engineering. Mr. J. WirsoN, who 
also responded, referred in high praise to his experience of the good work 
turned out by Messrs. Davey, Paxman & Co., of which he had had 
acquaintance for 25 years. 

The Charnuax then proposed the toast of the evening, and said that the 
staff desired to celebrate the honour conferred by the King on their chief 
as High Sheriff of Essex. Mr. Paxman (he said) was held in the very 
highest esteem by all who knew him, either socially or in business, and 
certainly the staff of Davey, Paxman & Co. were amongst those who 
appreciated the many góod qualities of their chief. Representing the staff 
on this occasion, he could not s too highly of the considerate manner 
with which Mr. Paxman treated the staff and all employés, every one of 
whom was proud to be associated with Mr. Paxman and with the under- 
taking over which he presided. The honour which had been conferred 
upon him by the King the staff regarded as a great tribute to Mr. Pax- 
man’s ability, which had been shown by the determination and energy 
which he had brought to bear upon the undertaking with which he 
had been so long associated. Tne present works were established 
nearly 40 years ago, and were an abiding testimony to the energy 
which Mr. Paxman had shown in bringing them to their present state 
of efficiency. In this country, in America, and іп all parts of the 
world the name of Paxman in connection with engineering was 
well known, and the firm held a reputation second to none. Mr. 
Paxman had been twice mayor of Colchester, and was a good landlord 
and a benefactor to the town. They all wished their chief and friend 
very many years of happiness and the full enjoyment of good health to 
continue his labours. He wished to add that the staff and employés had 
the same high opinion of the High Sheriff’s son, Mr. William Paxman. 

The toast was drunk with great enthusiasm, and in reply Mr. Paxman 
thanked the chairman, the staff and employés, and the guests present for 
the kind reception he had received. He was extremely proud to be 
associated with the splendid staff the company had around them, 
always honourable, willing and able. It was obvious that with- 
out their co-operation, good workmanship and energy he could not 
have established and brought the firm of Davey, Paxman & Co. to its 
present high position. He regarded it as a great compliment to be asked 
to meet his staff on an occasion like this. He desired to pay a well- 
merited tribute to his son (Mr. William Paxman), whom he had every 
reason to know was much respected, and who had now taken over an 
active part in the control of the undertaking. With regard to the future 
of engineering, & recent visit to the United States had impressed upon 
him the necessity for continual alertness. The American success was 
largely due to the fact that the American man thoroughly believed in 
himself. He (Mr. Paxman) did not think we had much to learn from 
America in the building of large engines and boilers, but from a careful 
stady of the American methods of business a great deal was to be learned. 

The toast of the firm, proposed by Ald. H. Goody, J.P., was warmly 
received, and was responded to by Mr, William Paxman, Ald. Wilson 
Marriage and Mr. A. P. Butcher. 

The Hion Surrirr then proposed the toast of the staff of the Standard 
Ironworks, and regretted there was no building in the town large enough 
to accommodate the whole of the staff and employés ; but he would like 
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them all to know how much he appreciated the good work they did, as was 
shown by the many prizes they had won at exhibitions and elsewhere in 
keen competition. 

Sir WII. Ian Bmr expressed his pleasure at being present on the occa- 
sion to do honour to Mr. Paxman. Essex, he said, was renowned for its 
hospitality, and there was no better representative in the county than the 
present High Sheriff. 

During the proceedings, which lasted to a late hour, the orchestral band 
of the Standard Ironworks (conducted by Mr. F. Snelling) rendered an 
excellent selection of music. 


Customs Ohanges.—The Board of Trade have received from the 
High Commissioner for Canada bulletin No. 84 (1904) issued by 
the Canadian Departinent of Customs, from which it appears that 
among the articles subject to special duty (if sold at a reduced price 
for export) are the following :— 

Electric travelling cranes, electric meters, electric motors, dynamos 
and generators, transformers, switchboards, insulated wires and 
cables, incandescent and arc lamps, porcelain insulators and cleats, 
lightning arresters, switches, cross-arms, cutouts, plugs, rosettes 
and wiring accessories, electric fuses for blasting purposes, wire rods, 
structural work (including heavy castings, and wire of all kinds, 
sizes and gauges). 

Dublin.—At the meeting of the Corporation on Monday the 
report of the committee of the whole house recommending the 
Council to retain in its own control the electric lighting under- 
taking was considered, and, after a brief discussion, approved, 

At the same meeting a letter from the Irish Local Government 
Board was read, notifying the receipt by the Board of the report of 
their chief engineering inspector (Mr. Cowan) on the recent inquiry 
into the application of the Corporation for sanction to a further 
loan for additional generating plant at the Pigeon House station. 
After reviewing the main features of the inquiry as reported by 
Mr. Cowan, the Board's communication concludes as follows :— 

In view of the circumstances of the case, it appears to the Board that 
the Corporation were not yet in possession of clear and comprehensive 
information as to what was required to convert the Pigeon House scheme 
into & successful undertaking, and the Board consider that the Corpora- 
tion should, without delay, investigate most carefully the question as to 
what additional capital expenditure was necessary to provide for a 
larger output for private consumption than had yet been estimated 
for by their engineer, and to enable them to fulfil their statutory 
obligation to extend the electric supply to Clontarf, Without very careful 
management it would be found impossible for some years, irrespec- 
tive of the amount of capital expended, to prevent an annual 
loss in the working of the undertaking or to reduce the present 
average sale price of 44d. per unit to the more moderate figures which: 
are charged for electrical supply in other places. 

With respect to the application for sanction to the loan of £21,000, 
the board saw no reason to question the wisdom of providing the 
additional 1,500kw. generating set, and they would be prepared at 
the proper time to sanction a loan for that purpose; but in the mean- 
time they trusted that the Corporation would, without delay, apply 
themselves to the serious questions raised at the inquiry as to how 
the general scheme could be improved in order to prevent annual loss to 
the ratepayers, and as to the extension of an electric supply to Clontarf, 
which was mandatory on the Corporation under their Act of 1900. 

Dudley.—Application has been made to the Board of Trade to 
appoint an arbitrator to determine the price to be paid by the 
Council for local tramways. 


Bastbourne.—The Council have decided to give supply of elec- 
tricity in Willingdon at the same charge as in оа) 

Electrical Ohess Olub.—The chess club which was formed by 
the B. E. T. Associated Companies last year now numbers over 30 
members, and has arranged to hold its weekly gatherings at Carr’s 
Restaurant, Strand (adjoining Clement’s Inn), on Thursday even- 
ings. Chess players connected with the electrical industry are 
invited to communicate with the secretary, Mr. H. S. Parnell, 
Donington House, Norfolk-street, W.C. 


Electrical Bxports from America during 1904.—The value of 
exports of electrical machinery and material from the United States 
during 1904 amounted to $10,960,231, the largest amount on record. 


In 1908 the figure was $9,856,047, in 1902 5 i 
$7,452,188. $9,997,195, and in 1901 


Electricity in Mining.—At the recent meeting of the Redhill 
(Westralia) Gold Mines (Ltd.) the chairman (Mr. St. John Winne) 
stated that when the company’s new electric plant was installed (in 
about three months) the output would be materially increased, and 
would therefore greatly improve the prospects of the company. 

Exhibition.—It is announced that the Cape Town Industrial 
Exhibition will remain open until Feb. 98, 


Palmouth.— Plans of th icity 
bythe Council ou Tuesday. proposed electricity works were approved 
Forthcoming Books.— The 1905 edition of “ Garcke' 
Electrical Undertakings” will be published in a few 3 
in the contents will be found a number of special maps, and a full 
list of hon. members, members, associate members, and associates 
of the Institution of Electrical Engineers, besides a mass of statis- 

tical matter reluting to the finance of electricity supply, &c, 


Halifax.—The Corporation tramway extension from Sowerby 
Bridge to the Triangle was officially inspected on Tuesday, and will 
be opened for traffic to-day. 


Halifax-Huddersfield ;|Tramways.—4A syndicate which pro- 
poses to construct a system of tramways to connect the Halifax and 
Huddersfield tramway systems, has obtained the sanction of Elland 
District Council to the scheme. 


Hammersmith (London).—On "Wednesday instructions were 
given for tenders to be invited for supplying cables required for the 
extensions to Wood-lane and Old Oak-road from firms who recently 
tendered for the cables to supply Olympia. 


Horsforth.—The Yorkshire Electric Power Co. recently offered 
to supply electricity in bulk and the District Council have decided 
to make & canvass to ascertain the probable demand for current. 


Ilkley.—The Council obtained a provisional order in 1901, and 
in reply to an inquiry from the Board of Trade announce that they 
are awaiting the erection of the Dingley station of the Yorkshire 
Electric Power Co. before deciding as to electricity supply. 


Keighley.— Tenders are to be obtained for additional plant, 
estimated to cost £4,480, for the electricity works. 


Labour Questions.—The Electrical Trades Union held a meeting 
last week at Acton (London) “ to protest against the employment of 
cheap labour upon the electrification of the District and Under- 
ground Railways of London." 

Mr. J. MacponaLp [whose special qualifications for discussing the 
question did not transpire] said the safety of the travelling public was 
endangered by the incompetent and unskilled men who were engaged in 
gangs under the control of hustling foremen who were themselves paid 
badly." [Тһе speaker did not descend to figares to justify either state- 
ment.] In order (he continued) to prevent a disaster ** which would cer- 
tainly occur" steps should be taken to secure certified competent and 
well-paid men to do the work. 

Mr. A. Ewer instanced cases where injury to life and property had 

happened “ which were ‘ probably ' due to badly-paid work ” as follows :— 
Fire at Eton College, June, 1903 ; Liverpool Overhead Railway, Dec. 23, 
1901 (train destroyed, station damaged and six persons burnt to death) ; 
Paris, Aug. 10, 1903 (85 persons burnt to death); also many other elec- 
trical fires before and since. He also asserted that recently a prominent 
electrical contractor had stated that it was criminal for a workman” to 
put in bad electrical work under a floor above which persons had to sleep. 
If this was criminal (said Mr. Ewer), how much more so was it for bad 
work to be put into the trains which would carry thousands of the 
travelling public through the underground tunnels of London ? 
This is a truism, but Mr. Ewer should have gone a step further and 
have informed his hearers how such a remark applied in the par- 
ticular case of the London Underground Railways, This he omitted 
to do. 


Liverpool.—The tramways general manager (Mr. C. R. Bellamy) 
recently presented an interesting report upon the subject of half- 
penny fares. 

Mr. Bellamy urges that if a universal penny fare were introduced in 
Liverpool, there would be serious risk of the majority of the citizens 
claiming either that they were being improperly charged a large propor- 
tion of the cost of carrying the long.distance passengers, or that they 
should be carried at a proportionate rate for shorter distances. If half- 
penny stages could be limited to 4 mile, there might be some argument 
in favour of their introduction, but it seemed clear, as a result of care- 
fully observing the operation of those stages in Glasgow and Sheffield, 
that the ever-growing demand for the approximation of the halfpenny 
stage in point of length to that of the penny stage, as in London, would 
be irresistible. A census had been aken of the distance travelled by 
each passenger on a typical route over a fairly representative period. It 
was found that of the 91 per cent. of penny passengers, 30 per cent. rode 
less than 1 mile, and 30 per cent. less than 1} miles. Of the latter, it 
was fair to assume that with 1 mile stages at least half the passengers 
in that group would take advantage of them by walking to the mile limit. 
It might therefore be reasonably calculated that under such stages 45 per 
cent, of the present penny passengers would pay halfpenny fares. On 
the present revenue of the tramways department that would mean a 
reduction of £95,000 per annum. To provide for that loss at least 
45,000,000 additional halfpenny passengers would be necessary against 
the 91 millions which it is assumed would be obtained. There would, 
therefore, be a deficit of nearly 36,000,000 passengers, representing a loss in 
revenue of £75,000. To put the case most favourably for halfpenny fares, 
and assaming that in Liverpool the traffic figures would rise to those of 
Glasgow, there would be an increase of 23,000,000 passengers, which 
would leave a deficit of 22,000,000 passengers, representing a loss of 
revenue of £45,800, which would further be increased by about 20 per 
cent, in the operating charges due to the increased number of passengers, 
amounting to £68,000, and seeing that the service would also require to 
be increased by 20 per cent., involving the addition of 80 cars, there would 
be a further capital expenditure required of £44,000, which would increase 
interest and sinking fund charge to the extent of £2,610. Whether the 
addition of 20 per cent. in the cars running over the already congested 
lines in the centre of the city could be safely provided for was an open 
question, and the committee might at once be involved in the problem of 
providing central lines. Having regard to all these considerations, the 
general manager is strongly of opinion that the introduction of such 
halfpenny stages would seriously jeopardise the commercial stability of 
the undertaking. With regard to workmen’s fares, Mr. Bellamy submits 
that Liverpool hag adopted a general fare which is below the statutory 
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fare of a halfpenny per mile fixed for workmen, and he is against any 
chanye. He concludes by asking the Tramways committee to consider 
whether it would not be a wise policy to refrain for a time from experi- 
mental concessions which it would be difficult to recall, and which might 
prove disastrous to the tramway enterprise. | 

London County Oouncil.—At Tuesday's meeting it was agreed 
to loan Hampstead £4,335 for electric lighting purposes. 

Tramways.—The total receipts of the Council's tramways from April 1 
to Jan. 28 were £550,061, against £427,754 in the corresponding period, 
the length of tramway being 47} miles, against 394 miles. 

Mr. Husnan called attention to the fact that the Chatham & Dover 
Railway had taken off workmen's trains, and asked if the committee 
would consider the question of the purchase of the South Suburban Tram- 
ways Co. and also if more trams could not be put on. 

Sir M. Beacucrort asked if the committee had considered whether 
motor cars could be used upon the present tramway lines. 

Mr. Dormas asked if the committee had considered the fact that the 
South Suburban Tramways Co. were applying to Parliament to electrify 
their lines. € 

Mr. Влкев said he was afaid their power in the neighbourhood of 
Loughborough would not enable them to pat on more trams at present. 
If any proposal came from the South Suburban Tramways Co, the com- 
mittee would consider it, They had looked to see if any practical motor 
car could be utilised, but they were assured at the present moment that 
it was impossible to put on a heavy tramcar run by auto-motor or any 
other motor without entirely reconstructing the lines. 

Maccleefield.—The question of a public supply of electricity, 
which has been so often before the Council, has assumed definite 
shape. The application of Messrs. Foote & Milne for a provisional 
order appears to have brought matters to a crisis, and the Board of 
Trade has, we understand, now given definite intimation that the 
Council’s 1901 order will be revoked unless some genuine steps are 
taken to carry its provisions into effect. It was therefore decided 
at а meeting of the Council last week to proceed with a scheme 
forthwith. Subsequently the Electricity committee met and 
decided to invite Mr. J. H. Woodward (Messrs. Preece & Cardew) 
to meet the committee to discuss arrangements for preparing ascheme. 

Marylebone (London). — The Board of Trade have fixed Dec. 22 
last as the date for the eommencement of the St. Marylebone Electric 
Lighting Order, 1901. 

Motor Buses as Railway Feeders.— Nottingham Tramways 
committee recommend the Corporation to oppose the Midland 
Railway Co.'s bill in Parliament, objection being taken to the clause 
which would authorise the company to use in connection with or 
in extension of their railway system or otherwise in any district to 
which their said system affords access, omnibuses, coaches, cars 
and other road vehicles to be drawn or moved by animal power or 
electrical or any mechanical power, to enter into agreements with 
any company or person for the supply or working of such omnibuses,”’ 
&c., a8 the committee consider that the clause would enable the com- 
pany to compete with the municipal tramway undertaking. 

Parliamentary.— Notice is given by the Midland Electric Corpn. 
for Power Distribution (Ltd.) of intention to apply for leave to 
introduce a bill secking authority to supply electrical energy in bulk 
in Stourbridge ; to enter into agreements with the Stourbridge Urban 
District Council, or with other companies, for the supply of electrical 
energy in bulk by or to such Council or companies; to confirm 
agreements for supply of current to railway or tramway companies; 
to revive or extend the time limited in which the Stourbridge 
District Council are required by their 1899 order to lay mains and 
supply current; to alter, amend and extend provisions of the Mid- 
land Electric Power Distribution and Lighting Orders, 1898 and 
1899, and the District Council's order of 1899, &c. 


Perth.— The burgh surveyor and the water manager have been 
instructed to prepare estimates for the removal of the water and 
gas mains out of the track of the projected electric tramways in 
order to save future expense and inconvenience, 


8t. Helens.--The Council have granted the following increases 
of salaries: Mr. F. Dickinson, works superintendent, from £150 to 
£160 per annum ; Mr. C. White, mains superintendent, from £150 
to £160; Mr. J. W. Warr, traction and motor superintendent, from 
£120 to £140; Mr. R. M. Maine, station engineer, from £120 to 
£180; Mr. R. Roby and Mr. J. Croston, shift engineers, from 
88s. 6d. to 40s. per week. 


Siberian Telegraphs.—So many misleading statements have 
been made concerning telegraphs in the Far East of late, that it 
was hardly to be expected that the land lines through Siberia would 
escape the attention of the canardist. A statement was circulated 
this week that the Russian Government had taken over the control 
of the Siberian telegraphs. There was no truth whatever in this 
statement, as telegrams from various points on the Siberian lines 
and from Manchuria, China, &c., have been received with regularity 
ihroughout the period of hostilities, and as late as Wednesday 
certainly no alteration had occurred. This statement regarding 
Siberian telegraphs is on a par with a report circulated a few days 
back concerning the cutting of the cable at Labuan, and with 
indiscriminate charges against the telegraph companies equally 
devoid of foundation. 
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Single-phase Motors at Burton.—Recently the Burton-upon- 
Trent Electricity and Tramways department have had a number of 
applications for the supply of electrical energy for motors, and the 
most important of these are :— 

71 н.р, in motors for a timber mill to replace existing steam-driven 
plant. These are two 30 н.р. Siemens-Schukert motors, one 10 н.р. and 
опе 1 н.р, Fuller-Wenstrom motors for driving circular saws, planing 
machines, &c. NE 
A 4 н.р, Langdon-Davies motor for driving a hoist has lately been 
installed in large stores, and the economy is such that they will extend 
this to some 26 н.р. altogether, the motors driving two hoists, a passenger 
lift, bread and cake making machines and cooling fans. 

A 74 н.р. motor for driving refrigerating compressing plant at butcher's 
premises. 

In a building workshop a 5 н.г. motor, driving circular saw, and a 
74 н.р, for mortar mill have been installed. This will probably include a 
further 5 н.р, for a planing machine. 

The total horse-power connected with the applications in hand amount 
to 271 н.р. We are informed that the electrical exhibition held last summer 
led to а large increase in the number of applications for motors. The 
connections in motors 15 months ago only amounted to 60 н.р. The 
total equivalent in 8 c.p. lamps for all lamps, motors, &c., connected 
with the applications in hand shows an increase in the past twelve months 
of 35 per cent. 


South Africa.— The British and South African Export Gazette 
states that the Cape Electric Tramways (Ltd.) have a bill before the 
colonial Parliament to authorise extensions to Woodstock and 
Maitland. 

The £115,000 which Pretoria Corporation are to pay in 5 per cent. 
bonds for the Pretoria Electric Lighting Co.’s undertaking works out at 
£1. 2s. for each £1 share. The charge for current has been reduced to 
1s. per unit for lighting and 5d. and 6d. for power. 

Potchefstroom Consumers' Electric Light and Power Co. have accepted 
the Town Council's offer of £6,000 for the company's undertaking. Con- 
siderable extensions are contemplated. 

Ladysmith (Natal) Corporation are recommended by the Streets and 
Public Works committee to accept the offer of Mr. J. Addison, of Кіш. 
berley, to erect and maintain electricity works, the Council reserving the 
right to purchase at the end of seven years at a valuation plus 15 per 
cent., or at the end of a further 10 years plus 5 per cent. It is proposed 
to fix the maximum charge for current for lighting at 1s. 6d. per unit, and 
for power at 25 per cent. less, and to approve steam or oil engine driving 
at the works and overhead transmission at 200 volts. 

It is expected that Boksburg electricity works will be operating by April 
next. Three-wire direct-current distribution is to be adopted, with a 

ressure of 800 volts across the outers and of 250 at consumers’ terminals. 
he maximum charge to private consumers will be 1s. per unit. The 
concessionaires (Messrs. E. H. Gellender & Co.) have ordered Davey- 
Paxman boilers, Belliss & Morcom engines and General Electric dynamos. 

It is probable that electric light aud power plant will shortly be installed 
at the Giant Mines of Rhodesia. 

Cape Colony postal department recently issued a second invitation, 
through local agents, for tenders for the supply of 6,004yds. of 408-pair 
and 4,454 yards of 204-pair dry-core lead-covered telephone cable, 
8,000lb. gal. steel suspension wire [о 11), and 14,000 raw-hide cable 
suspenders. It is stated that no offers were received in response to the 
first invitation. 

The Financial News says the first large electric hoist adopted for 
the Rand has been ordered by Messrs. Wernher, Beit & Co. and the Con- 
solidated Goldfields of South Africa. Electricity, compressed air and 
steam have been repeatedly tried for hauling from great depths and on 
the lower inclines of the Rand mines, and it is assumed that the 
placing of this order is the first definite step in favour of electricity. The 
three-phase generating plant will be of 900 н.р. and the hoisting motor 
of 500 н.р. The winder will be placed at a depth of 1,100ft, and will haul 
on a 1,700ft. incline. 

Stafford.—The Town Council decided on Wednesday to let out 
electric motors on hire, acting as agents for a manufacturing firm. 

Sunderland.—The Tramway committee have been authorised 
to appeal to the Quarter Sessions against the assessment of the 
tramway undertaking by the Assessment committee. The Finance 
committee have been instructed to borrow £15,000 for electric 
lighting extensions. 

Telephone Development.—The National Telephone Co. have 
issued & statement showing that the relative increase in the 
number of stations or working instruments for the year ended 
Dec. 81 is as follows:—Glasgow: Corporation increase 1,504, 
National 5,209. Portsmouth: Corporation increase 553, National 
981. Swansea: National increase 702, Corporation 488. The 

and totals are :—Glasgow: National 17,227, Corporation 12,136. 

wansea : National 2,548, municipal 1,067. The National stations 
at Glasgow are equal to nearly the total number of municipal instru- 
ments in the United Kingdom (17,810). 


Warrington.—The following increases of salary have been 
granted :—Mr. F. V. L. Mathias, chief electrical engineer, from 
£250 to £800 per annum ; Mr. F. W. Purse, chief assistant engi- 
neer, from £156 to £169; Mr. J. Telfer, tramways manager, from 
£120 to £140; Mr. W. E. Rogers, mains engineer, from £130 to £143. 

Westminster. — А writ has been issued against the City Council 
by the Westminster Electric Supply Corpn. for the return of 
£1,687. 16s. 4d. alleged to have been overcharged fox reinstating 
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streets disturbed by trench work in 1901 and 1902, and such further 
sum as may be adjudged to have been overcharged in respect of a 
charge of 10 per cent. on the amount expended on reinstatement for 


supervision of such reinstatement work. The Council are defending 
the action. 


Willesden.—It was resolved on Tuesday to purchase for £850 
land adjoining the power station in Taylor’s-lane. An agreement 
for the purchase from All Souls’ College of a site for electricity 
works at Neasden was approved. 

The following statement of account was rendered by the North 
Metropolitan Electric Power Supply Co. for current supplied during 
last quarter :—Public lighting, 75,878 units at 0°73d. (£229. 5s. 5d.) ; 
power, 24,188 units at 0'9d. (£90. 10s. 4d.); general supply, 
289,781 units at 1:294, (£1,476. 1s.). 


Worcester.—The report of the clectricity department for 1904 
states that there is a deficiency of £1,220. 16s. 8d. on the year's 
accounts. 

A deficiency of £670 was anticipated by the late Mr. Sutherland, but 
owing to an exceptionally bad supply of water power that figure has been 
exceeded by £550. 168. 8d. The deputy electrical engineer (Mr. Birrell) 
states that since the starting of the Powick station there had never been 
such little assistance obtained from water power as in last year's 
working. In February they were subject to a flood for 26 days, and 
the turbines were of no use whatever. In May the supply of water 
commenced to fail, and from June 2 to Dec. 21 thoy were subject to con- 
tinual drought. The run of water power alone did not average 74 hours 
per day, and then only on the lightest load possible ; and for six months 
they were obliged to use steam, even for the night load, which consisted 
of street lighting only. When the Powick day load could not be run by 
water power that station was shut down, and the supply taken up by the 
Hylton-road station, this being more economical than steaming at Powick 
for so small a load, the steam at Hylton-road being obtained from the same 
boiler as the traction plant. The units generated last year by water 
power were 110,744 less than in 1903, and the coal bill for Powick alone 
rose from £1,859 in 1903 to £1,960 in 1904, and as 85,000 units more 
were generated in 1903 than in 1904 by steam and water power combined 
at the station, they had an increased coal bill of £109 to generate 85,000 
units less. There was also a reduced revenue of £337 from the waterworks 
motors, which had been brought about by the great lack of water power, as 
they.had supplied them with 40,310 units less than in 1903. The works costs 
increased £1,849. 13s. 7d., the reason being that they had sold 246,181 
units more than in 1903, but the increase in cost was out of pro- 
portion to the increase in units, since the cost per unit had gone 
up 0'092d. That was due to a larger percentage of the alternating 
units having been generated by steam, either at Powick or Hylton- 
road. They had connected 38 new customers and disconnected five, 
the increase in lamps connected being 2,468, several consumers 
having made considerable extensions to their installations. The works 
costs of Hylton-road station show a satisfactory deerease of 0:454. per 
unit, and a much better result would have been obtained with a full 
year’s supply of current to the Traction Co., the.framways not starting 
their service until Feb. 6, and then only on a portion of their routes. 

Conversazione.— Messrs. Anderson & Munro, electrical engineers, 
of Glasgow, held their annual conversazione at the Masonic Cham- 
bers, Glasgow, on Friday last, when there were more than 150 
ladies and gentlemen present. It was stated that 1904 was the 
most successful of the 65 years of the firm's existence. 


— en ee ee) 


TRADE NOTES AND NOTICES. 


TENDBBS INVITED. 

The directors of the Great Western Railway Co. invite tenders for 
supply, delivery and erection of plant at their electricity generating 
station at Park Royal and proposed sub stations and distribution 
centres, including high tension three-phase direct-current switch- 
boards and battery boosters at Park Royal ; three-phase static trans- 
formersand highand low-tension switchboardsat varioussub-stations 
and lighting distribution centres; and high and low-tension, three- 
phase direct-current switchboards at Royal Oak, Shepherd’s Bush 
and Old Oak in sub-stations ( [a] three-phase switchboards, [b] direct- 
current switchboards, and [c] six motor-driven boosters in con- 
nection with storage batteries at Royal Oak and Shepherd’s Bush 
sub-stations). Specifications, &c., after 14th inst., of the consulting 
engineers (Messrs. Kennedy & Jenkin), 17, Victoria-street, London, 
S.W. Tenders (addressed to the secretary, Great Western Railway, 
Paddington Station, London, W.) will be received up to March 13. 
An advertisement contains further particulars. 

Stoke Newington (London) Council invite tenders for supply, 
delivery and erection of sub-station plant and mains, including 
transformers, three-phase motor generators, boosters, &c., extra h.t. 
and three-wire l.t. switchboards, storage battery and l. t. distribution 
mains. Specifications, &c., may be seen at the offices of the con- 
sulting engineers (Messrs. Talbot & Stevenson), 26, Victoria-street, 
London, S.W., and copies obtained of the borough surveyor (Mr. 
W, F. Loveday), Town Hall, Milton-road, Stoke Newington, N., 
after Feb. 6. Tenders (addressed Electric Lighting committee) to 
the Town Hall by 4 p.m. March 8. See also an advertisement. 


Wimbledon District’ Council invite tenders for supply of stores 
during the year ending March 81, 1906, including engine-room 
stores, cables, joint boxes and jointing materials, transformers, 
meters, oils, incandescent electric lamps, carbons and accessories, 
and iron castings. Forms of tender and specifications from the 
chief electrical engineer (Mr. H. Tomlinson Lee), Durnsford.road, 
Wimbledon. Tenders (addressed Chairman of General Purposes 
committee) to the clerk (Mr. R. H. S. Butterworth’, 19, Queen's- 
road, Wimbledon, before noon, March 4. See also an advertisement 
elsewhere. 


Islington (London) Council invite tenders for electrical and 
engineers’ stores for one year from April 1, 1905, including meters, 
time switches, earthenware pipes, carbons, incandescent lamps, 
terminal boxes, arc lamp globes, oils and lubricants, waste, &с., 
belting, rubber and asbestos and engineers’ sundries, &c. Forms of 
tender, &c., at the Town Hall, Upper-street, after Feb. 13. Tenders 
by noon of Feb. 28. See also an advertisement. 

East Ham Town Council invite tenders for the supply and 
delivery of five double-deck roof-covered tramears, complete with 
electrical equipment. Forms of tender, &c., from the borough elec- 
trical engineer (Mr. W. C. Ullman, Nelson-street, East Ham). 
Tenders, addressed to chairman of Electric Lighting and Tramways 
committee by noon Feb. 21 See also advertisement. 

Salford Electricity committee invite tenders for supply of 
1,800yds. of 0°45 sq. in. and 1,200yds. of 1:2 sq. in. lead-covered 
and paper-insulated cable, and 1,760yds. of 7/16 high-tension con- 
centrie cable. Specifications from the borough electrical engineer 
(Mr. C. D. Taite), Frederick-road, Pendleton. Tenders (addressed 
to chairman of committee) to the town clerk (Mr. L. C. Evans), 
Town Hall, Salford, by 18th inst. See also advertisement. 

Salford Corporation also invite tenders by Feb. 18 for the supply 
of stores for the electricity department for the year to March 31, 1908. 

Sunderland Corporation invite tenders for four 250kw. syn- 
chronous three-phase motor-generators. Specifications, &c.. from 
the borough electrical engineer (Mr. J. F. C. Snell, M.Inst.C.E.), 
Town Hall, Sunderland. Tenders (addressed to chairman of the 
Electricity and Lighting committee) to the town clerk (Mr. Fras. M. 
Bowey), Town Hall, Sunderland, by noon Feb. 94. See also 
advertisement. 

Rathmines and Rathgar Urban District Council invite tenders 
for supply of electricity stores for the 12 months ending March 31,1906, 
including arc-lamp carbons, cables, &c., general stores and coal (about 
2,000 tons). Further particulars are given in an advertisenient. 
Tenders, on official forms, to the clerk to the Council (Mr. F. P. 
Fawcett), Town Hall, Rathmines, Co. Dublin, by 20th inst. 


South Shields Corporation invite tenders by March 13 for a 
marine type boiler, two engines and two 550kw. direct-current 
generators, a traction switchboard, and electric tramcars complete 
with Brill trucks. ; 

Tenders are wanted by 10 a.m. of 14th inst. for fire alarms, 
telephones, &c., for the County Borough Asylum, Newport, Mon. 
Plans, &c., at office of Mr. A. J. Wood, 22, Surrey-street, London, 
W.C., and borough engineer's office, Newport. 

Manchester Electricity committee invite tenders for supply and 
erection at Dickinson-street station and sub-stations of (a) motor 
generators and (5) five-wire balancers. Tenders to chairman by 
10 a.m. 21st inst. 

Manchester Tramways committee invite tenders for supply and 
erection of a main switchboard, auxiliary distribution boards, &c., for 
their car-repairing works. Tenders to chairman by 10a.m. 14th inst. 

Battersea (London) Council invite tenders by noon 27th inst., for 
stores for 12 months, including electricity meters, аге lamp carbons, 
‘surface joint boxes, oil and coal. 

Tenders are required by 11 a.m. of 18th inst. for supply of stores, 
including electrical supplies, lamps, kc, to Sheffield tramways 
department. 

Dublin Corporation invite tenders for supply of arc-lamp carbons. 
Tenders to town clerk, Mr. Hy. Campbell, by Feb. 23. 

Swindon Corporation invite tenders by 21st inst. for supply and 
erection of switch panels, &c. 

Bury (Lanes.) Electricity committee invite tenders for a 500kw. 
direct-current high-speed generating set. Tenders by noon Feb. 14. 

Tenders are invited for the construction and erection of 15 electric 
cranes at the port of Ghent, Belgium. Adjudication of these tenders 
will take place on Feb. 20. Tenders (registered) to the Collége 
Echevinal de la Ville de Gand with a preliminary deposit of 
3,000fr. (£120). A limited number of specifications can be obtained 
from the Commercial Intelligence Branch of the Board of Trade, 
73, Basinghall-street, London, E.C. 


Tenders are invited for a concession for an electric tramway 
between Calle de Barquillo and the Plaza de Olavide, Madrid. 
Tenders will be adjudicated on April 8. Full particulars concerning 
this matter are published in the Madrid Gazette ” of Feb. 2, but 


local representation is necessary before tenders will be entertained 
by the authorities. | 
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TENDERS RECEIVED AND ACOEPTED. 


The Paterson Engineering Co. inform us that they have recently 
supplied Paterson feed-water purifiers as follows : — 

To Babcock & Wilcox, for H.M. Dockyards, Pembroke, and for Gosport 
and Fareham Tramways; to Belliss & Morcom, for their Ledsam-street 
Works; to Danks & Co., for H.M. Dockyards, Chatham ; to the Electric 
Constraction Co., for H.M. Dockyards, Gibraltar ; to the Mirrlees Watson 
Co., for Partick electricity works; to Crompton & Co., for Ultadunga 
station, Calcutta; to the Earl of Rosslyn’s Collieries Co.; to Sharp & 
Sons, Dartford ; and to Busbridge & Co., Kent, &c. 


Davis-Perrett Limited, 18, Fenchurch-&venue, E.C., have received 
an order from the Dublin United Tramway Co. for one of their 
electrical grease-separating plants capable of purifying 4,000 gallons 
of greasy water per hour. The same company has also recently 
installed & large plant at the South London Electrie Supply 
Corpn.'s works, Loughborough Junction, to deal with 8,000 gallons 
of greasy water per hour. 


The Metropolitan Asylum3 Board received 20 tenders for the 
installation of electric fire alarms at the Northern Hospital, and the 
lowest, that of Jackson Bros., was accepted at £210. 103. The highest 
tender was £650. The estimate of the engineer-in chief was £340. 


Orders for three-phase and single-phase transformers have been 
received by Ferranti Limited from the Midland Electric Corpora- 
tion for Power Distribution (10 boosters), from Eccles Corporation, 
from Bloemfontein (Natal) Corporation, &c. 


Stockport Council have accepted the tender of the British Insulated 
& Helsby Cables (Ltd.) for the supply of cables at £223. 15s., and 
that of Walter Scott (Ltd.) for tram rails (at £5. 12s. 6d. per ton), 
fishplates and tie bars. 


Battersea (London) Council have accepted the following tenders : 

C. A. Parsons & Co., one 750kw. tarbo-generator, £4,680. 

Green & Sons, fuel economiser (consisting of 256 tubes), £191. 17a. 

General Electric Co., six double-tariff meters. 

Ferranti Limited, Hollinwood, Lancs., have received an order 
from Islington (London) Borough Council for seven 80kw. single- 
phase transformers. 


Epsom Lighting committee have accepted the tender of Wm. 
Cory & Son for the supply of coal (Nixon's Navigation washed 
_ nuts) at 19s. 6d. per ton for the ensuing 12 months. 

Warrington Council have accepted the tender of Milnes, Voss & 
Co. for four top covers for tramcars and new trolley poles at £80 each. 

Accrington Council have accepted the tender of Stephenson & 
Sons for wiring the Market and Wesley clocks. 

Camberwell (London) Guardians have accepted the tender of 
Wells & Co. for an electrie lighting installation at the new workhouse. 

Horsham Council have accepted the tender of H. Lindfield & Sons 
for extensions to the electricity works at £850. 

Salford Council have accepted the tender of Mr. Bertram Thomas 
for four reverse-current circuit breakers at £17. 10s. each. 

Rochdale Corporation have accepted the tender of the British 
Thomson-Houston Co. for a high-tension switchboard. 


BUSINESS NOTICES. 

The London Electrical Fittings Co. (Ltd.), of Hampstead.road, 
N.W., have been appointed sole agents for the London district of 
the Wandsworth Electrical Mfg. Co. 

Messrs. Edwd. Frowine and Hy. Resell, trading as the New Elec- 
tric Novelties Co. at 20, Paper-street, London, E.C., have dissolved 
partnership. Debts by Mr. Frowine. 

The General Contracts Co. (Ltd.), of 102, Charing Cross.road, 
London (makers of the Strut " switch), have, in consequence of 
increasing business, removed their offices and showroom to their 
factory premises at 62, Rosebery-avenue, Clerkenwell, London, E.C. 

Messrs. S. N. Wolff & Co., of Wevelinghoven, near Dusseldorf, 
write informing us that from April 1 next their works and offices 
will be removed to Beuel-Bonn, almost adjoining Bonn station, on 


the Rhine. 


Messrs. C. S. Rolls & Co, have removed their head offices and | 


showrooms to 14 and 15, Conduit-street, London, W. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Hugh Evans Arkwright and Rosina Maria Collins (trading as 
Collins Bros.), electricians, &c., 85, Electric-parade, Blackheath, 
London, S.E., have been adjudicated bankrupt. 


A first and final dividend of 8s. 6d. will be payable at the office 
of Mr. D. Sibbald, 28, St. James’-street, Derby, in the failure of 
5 Geo. Hodges, electrical engineer, 21, St. Luke's- street, 

erby. 

Claims against the British Autovolt Co. (Ltd.) must be sent by 
March 16 to Mr. St. J. Winne, 7, Laurence Pountney- hill, London, Е.С. 

The liquidators (Messrs. E. Bradshaw & E. Johnson), of the 
| Warrington & District Electric Light & Power Co. (Ltd.), have been 
released. j 


A meeting will be held on March 9 at 5, Fenwick-street, Liver- 


po to receive an account of the winding up of the British Electric 
orks Co. (Ltd.). 


Btores Bale.—Messrs. Horne & Co., Storey's Gate, Westminster, 
London, S W., wil sell by public auction at the Royal Arsenal, 
Woolwich, on Thursday, Feb. 23 (by order of the Secretary of State 
for War), at 11 a.m., а quantity of obsolete and unserviceable stores, 
including electric cable, brass, copper, German silver, zine and 
other metals, lead and founders’ skimmings, broken crucibles, &c., 
three horizontal engines, 20 turning lathes, tools, &c. The lots may 
be viewed at the Arsenal from 10 to 1 and from 2 to 4:80 on Mon- 
day, Tuesday and Wednesday previous to and on the morning of 
sale. Catalogues at the War Office, Pall-mall; at the Ordnance 
Office, Tower; and at the Ordnance Office, Royal Arsenal, Wool- 
wich. See also advertisement. 


Plant, &c., for Sale.— Messrs. White Bros., engineers, High- 
street, Stratford, London, E., have some electric lighting plant 
for sale, including a pair of Huston-Proctor compound horizontal 
engines, Crompton dynamo, loco-type boiler, portable Marshall 
engine, &c. See also advertisement. 

Messrs. Pearce, Brownsmith & Co., 7, Wilson.street, Finsbury, 
London, E.C., have for sale a quantity of new cotton-covered electric 
wire. 


Businees for Sale.—A well-established mechanical and electrical 
engineering business is for sale by private treaty by Messrs. C. 
Baker & Co., 39, Bennett's-hill, Birmingham. See advertisement. 

Premises to Let.— Mr. A. Monk, 555, Holloway-road, London, N., 
has to let a factory, 80ft. by 31ft., meeting London County Council 
requirements, with or without boiler, &c. 


À ground floor, area 2,700 super. ft., equipped with electric power, 
and suitable for general engineering, is to let. Applications to 
Messrs. Marshall & Co., Campbell Works, Stoke Newington, Lon- 
don, N. See advertisement. 


Messrs. Stimson & Son, 3, Moorgate street, Е.С. and 2, New Kent- 
road, S. E., London, have extensive factory premises (close to Vaux- 
hall and Nine Elms, with frontage to the main road) to let. See 
advertisement. 


Legal Notice.—Notice is given in an advertisement that cre- 
ditors and other persons having claims against the estate of the late 
Major-General Charles Edmund Webber, C.B., R. II., late of 17, 
Egerton-gardens, London, S.W., must send particulars of their 
claims to the solicitors for the Executors (Messrs. Long & Gardiner), 
8, Lincoln's Inn-fields, London, W.C., by March 18. 

Electzical Bxhibition.—As previously announced, the County 
of London Electric Supply Co. intend to hold an electrical exhibition 
at Nos. 118-122, Holborn, London, E.C , from March 20 to April 5 
inclusive. Тһе exhibition will be divided into two sections: (а) 
Lighting and Heating; (b) Power, and special attention will be given 
to the latter section. In view of the large number of applications 
already received, exhibitors desiring space should apply at once to 
the secretary, Mr. Н. В Renwick, Moorgate-court, Moorgate-place, 
London, E.C. See also an advertisement. 


Catalogues, &c.—The Electric Heating Co, 3, Holborn-place, 
London, W.C., have ready a new list of electric heaters and cookers 


a 
mnel 


French Bai 


n Marie Bakine and Cooking Table 


to meet all requirements. There is à useful assortment of portable 
heaters, counter urns, &c., fish fryers, domestic and trade utensils, 
apparatus for hot air and Turkish baths, &e. Some of these items 
are shown in the accompanying illustrations. 
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The General Electric Co. have ready a new conduit list, and, 
in view of the interest which is being taken in the subject, we 
may call attention to an example or two of this company’s make 
of an article which is coming into more general use every day. 
The General Electric Co.’s ** Union" steel conduit is manu- 
factured at Witton, and particular attention is directed in the 


“Usion” FLUSH SWITCH 
FOR SEALED WIBING. 


В.—Воѕн Fixep A.— CONSTRUCTION OF 
IN POSITION. * UNION " Busi. 


catalogue to the company’s elaboration of the Papristeel соп. 
duits. Paper-insulated tubes have been manufactured for some 
years, and it is claimed that a satisfactory lining for these conduit 
fittings has been found by the use of & mineral compound spread 
evenly over the interior of the fittings before enamelling. For pur- 
poses of economy, unscrewed patent Papristeel tubing and insulated 


TAPPED HOLE X EARTHING 
МІРРІЕ DEVICE. 


* UNION" 
INSPECTION TER PIECE. 


UNION 
BRANCH-OFF Box. 


fittings are provided for by the Union " patent earthing nipple, an 
improvement on the soft metal nipple for a similar purpose which 
was introduced by the firm some years ago. For these nipples an 
alloy similar to type metal is used, asit is necessary that they should 
preserve their conducting properties indefinitely. If preferred, the 
conduits can be screwed in the ordinary way for watertight instal- 
lations. Several sizes of plain steel boxes are 
also listed which can be adapted toany number 
of ways in any direction by either drilling 
clearing holes in the boxes and using back 
nuts for clamping the tubes or by tapping 
the holes and using the patent nipples above 
mentioned. Inthe latter case the tube would 
not be screwed where it enters the nipple. 
The company have made arrangements for 
drilling their customers' boxes at the London 
: works in Union-street, S.E. Thero is also 
— described and illustrated in this list an infi- 
nite variety of conduit accessory parts, in- 
cluding solid drawn ofall kinds of galvanised 
tubes.  Kennedy's patent bending machine 
also is shown, in which all kinds of tubes can be bent to any required 
angle without heating. The accompanying illustration shows various 
items of the “ Union " conduit, &c. 

Double-pole knife switches in cast-iron cases for pressures up to 


550 volts are described in a circular list issued by Ernest F. Moy 
(Ltd.), Camden Town, London, N.W. 


A new list of arc lamps is issued by Mr. G. Braulik, of Upper 
Thames-street, London. E.C. 


Motor Vehicle Exhibition at Olympia.—An exhibition of motor 
vehicles of every type opens at Olympia (adjoining Addison-road 
Station, London) to-day (Feb. 10) and remains open till the 18th. The 
exhibition promises to be the 1nost important of the kind yet held in 
this country, the opportunities for testing the speed and other points 
of the vehicles being a special feature of the show. The dimensions 
of the huge buildings at Addison-road afford a better opportunity for 
these tests than any other covered building in London. and it is 
anticipated that the fullest advantage will be taken of these facilities. 
All the leading makers of motor vehicles are to be represented, some 
of them on a very large scale. The particulars yet available are 
too meagre for an extended notice, but we have received sufficient 
particulars to justify the anticipation that the exhibition will prove 
of unusual interest. Amongst the exhibits will be that of Messrs. 
У. Smith & Son (9, Strand, London, W. C.), who, at Stand 195, will 
make the largest display of motor speed indicators, distance measures 
and motor watches ever made in connection with the automobile 
industry. Amongst these exhibits will be found an English mile 
recorder, which is the latest innovation of this class of apparatus. 
The “ Milometer ” is attachable to the outside cap of the wheel, and 
is а very simple piece of mechanism. 


“ UNION” WATERTIGHT 
FITTING. 


“Imperial Directory of Electric Lighting and Electric 
Traction Works."—This is the title that has now been given to 
the annual directory edited by Mr. C. S. Vesey Brown, and pub- 
lished by Messrs. Hazell, Watson & Viney, London, price 12s. 6d. 
net. The directory is divided into two main divisions, the first 
concerning Great Britain and Ireland and the second dealing with 
the colonies and the continents of Africa, America, Australasia 
and Europe. There is also a section dealing with India and the 
British Colonies, and in regard to this section a claim is made that 
„ this is the first book to chronicle the electrical industry in the 
British Colonies." This statement is, of course, made under a wis- 
apprehension. There is evidence of much industrious compilation 
in Mr. Vesey Brown's book, the get-up of which is all that can be 
desired. We think there is danger that the electrical industry will 
be overdone with annuals, but this is rather for the editors and 
publishers of such publications to decide than ourselves. 


Imports.—The following are the official values of the imports 
of electrical machinery, material and apparatus into this country 
during January :—Electrical machinery, £762 (an increase of £9 
compared with January, 1904); telegraph cables and apparatus, 
£5,918 (increase, £2,164); other electrical goods, £76,396 (increase, 
£1,722). 

Exports of Electrical Apparatus and Mater ial.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from T'eb. 1 to 7, with the ports 
of destination :— 

Africa— Cape Town, £754 (including £101 telegraph material); Chinde, 
£10; Durban, £687 ; Port Elizabeth, £225; Sekondi, $14 (telegraph 
material). Argentina—Buenos Ayres, £1,016 (including £450 telegraph 
apparatus and material); Rosario, £2,238. Australasia—Adelaide, £8 ; 
Auckland, £53; Brisbane, £912 ; Fremantle, £280; Launceston, E340; 
Lyttelton, £102 ; Melbourne, £614 (including £59 telegraph material) ; 
Otago, £19; Perth, £71; Sydney, £1,721; Wellington, £576. Brazil— 
Pernambuco, £820. British Guiana—Demerara, £45. Canada, £50. 
Ceylon— Colombo, £110. Channel Islands, £6. China- Canton, £99; 
Shanghai, £80; Tientsin, £154 (telegraph material); Wei-hai-Wei, £256 
(telegraph cable). Colombia—Santos, £101. Egypt—Alexandria, £35; 
Port Said, £300. Germany—Hamburg, £246. Gibraltar—£19. Holland 
—Amsterdam, £89; Rotterdam, £144. Hong Kong, £799. India— 
Bombay, £199 (including £180 telegraph material); Calcutta, £1,972. 
Japan—Kobe, £17; Hiogo, £11; Tokyo, £100; Yokohama, £5,076. 
Malta, £25. Norway —Christiania, £118 (telegraph material). Portugal 
—Lisbon, £82 (telegraph apparatus). Straits Settlements—Penang, £117 ; 
Singapore, £138 (including £65 telegraph material). U.S.4.— Boston, 
£500; New York, £34 (telegraph material). West Indies— Trinidad, £200. 
тоа. £21,592, against £22,114 іп the corresponding week last year 
(Feb. 3 to 9). 


PATENT RECORD. 


— a 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEwBURN, ELLIS & PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

NoTE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parcntheses 
are those of communicators of inventions. When Complete Specification 
accompanies application, an asterisk ts affizcd. 

Unless otherwise stated, the application ts made in London. 

December 12, 1904. 

27,013 J. H. Parsons and Н. R. WanpDINGTON. Leicester. 
matic stopping device for textile fabric machines. 

27,028 T. T. Dewarrst and В. Bicas. Flexible continuous covering for 
ploughway of electric conduit syetem and apparatus therefor. 

27,033 C. M. Dorman, R. A. Smita and H. G. Владов. Salford. Electio- 
magnetic releasing mechanisin for switches and cutoute. 

27,060 B. C. Kenyon. Controlling devices for electric motors. 

27,082 DoLLoND & Со. and T. CaAwronDp. Electric counting apparatus. 

27,083 B.T.-H. Co. (G. E. Co., U.S.). Control of electric motors and appa- 
ratus therefor. 

27,084 B.T.-H. Co. (G. E. Co, U.S.). C.ntrolling machan’sms for self- 
propelled vehicles. 

27,095 C. A. RANDALL. Telephony.“ 

21,096 C. D. ABEL. Electrical fire alarms. 
Germany.)* 

27,100 Mavor & CouLsow and H. A. Махов. 


December 13, 1904. : 
Bristol. Operating gear for points on electric 


Electrie auto- 


(Siemens & Halske Act. Ges. 


Electric motor apparatus. 


27,114 A C. VIRGIN. 
tramways. * 

27,115 L. AwpREWs. M.nche, ter. Reverse current circuit breakers and 
indicators for alternating currents. 

27,!55 Н. Heap, J. Bailey, T. BnrgRLEY, R. Виліястом, A. RICSARD- 
son, J. Haypock and T. S. Jones.  Manche.ter. Ea' s for 
overhead trolley wires. ; 

27,168 i V E. TILNEY. Automatically regulating voltage with varying 
oads, 


27,185 F, W. Sora. Conductors.* 


THE ELECTRICIAN, 


27,199 Siemens Brotugrs & Co. Accelerating the excitation of electrical 
machines. (Siemens Schuckertwerke G.m.b.H. Germany.)* 

27,201 E. WirsoN. Electrostatic wattmeters and watt-hour-meters. 

27,209 J. Н. HarLBERG. Electrical distribution for railways and operating 
ume.“ 


27,211 B. T.-H. Co. (G. E. Co., U.S.). Protection of electric distribution 


systems, 
December 14, 1904. 
27,217 J. Esser. Germany. Telegrapbic transmitters and receivers. 
(Date applied for May 2, 1904, date of application in Germany.)* 
27,239 E. T. WnrTELOw and G. H. ScHoLEs. Manchester. Signalling the 
approach or proximity of ships to previously-determined positions 
and operating submarine mines. 
27.245 C. D. Lucas, Mercury vap:ur lamps. 
27,246 SIEMENS BROTHERS & Co. and E. A. HoLMES. Electrical measuring 
instrumente.* 
27,260 A. J. BETTERIDGE. Birmingham. Apparatus for electrode-deposition, 
27,297 G. Оповсі. Lighting and extinguishing gas lamps by electricity.* 


December 15, 1904. 
27,510 C. E. ABRLL. Birmingham. Glow lamps. 
27.517 T. D. Jackson. Stockton-on-Tees, Reflectors. 
27,348 G. Eason. Switches 
27.552 Oris EcEvATOR С), (O:is Elevator Co., U.S.). Electric controlling 
apparatus. 
27,576 Н. FatRrigLD. Thermometers adapted as fire alarms. 
27,599 W. HAMILTON and FgRRANTI Liuirep. Electricity meters. 
27,400 and 27,401 B.T.-H. Co. (G. E. Co., U.S.). Electric motor con'rol 


systems. 
27,402 and 27,403 B. T.-H. Co. (G. E. Co., U. S.). Maximum current indi- 
cating devices. 
December 16, 1904. 
27,424 M. WALKER. Manchester. Magnetising iron by an alternate cur- 
rent and improvements in dynamo-electric machines. 
27,434 C. Brown, F. Oval and Brown & Bartow. Birmingham. Switches. 
27,437 G. M. 7лкакг„ W. Мок and A. Reiner. Are lamps. 
27,445 A. EocksTEIN and A. E. ANaoLD. Manchester. Arc lamps and 
carbons, 
27,444 A. Eckstein and A. J. D. Krause. Manchester. Switches. 
27,449 W. FAIRWEATHER (C. Н. Huff, U.S.). Electrostatic ssparation.* 
27,456 F. Lutz. Electromagnetic ignition device for explosive engines. 
27,475 W. К. Сомтмаз. Switches. 
27.479 N. P. ANDREW and T. M. M. Јонмв. 
27,520 G. Н. Oarwav. Fire-alarms. 
27,557 Н. I. Woop. Vapour electric apparatus. 
17, 1903, date of application in U.S.) 
27,558 C. P. STEINMETZ. Transforming electric current. 
for, Dec. 17, 1903, date of application in U.S.)* 


SPECIFICATIONS PUBLISHED. 


Note,—All specifications can be obtained at the uniform price of 8d. each. 


1903. 
Receiving and recording apparatus. 
1904. 

818 B. T- H. Co. (Sporborg, Carter and Cubitt). Electric railway systems. 
1,081 NATHAN and NEwIAND. Telephone for partially deaf p2rzon3. 
1,106 Francis. Incandescent illuminating apparatus. 

1,484 B.T.-H. Со. (G.E. Co., U.S.). Controlling electric motors. 
1,515 Escant. Shade carrier holder. 
5.449 CaMPICHE. Electric clocks. 
5,564 Taomas and Toxcox. Connections and couplings for wires, &c. 
4,587 Smits. Construction of switch. 
4,772 and 4,773 B.T.-H. Co. (G. E. Co., 
current motors. 
4,991 Вошт (Macquaire) Sparking plugs for explosion engines. 
5,115 MaRBcoNI's WIRELESS TELEGRAPH С. and Gray. Transmittera for 
wireless telegraphy. 
9,146 ARMISTEAD. Preventing or lessening sparking at brushes. 
5,147 TALBOT and MonDEY. Switches for igniting circuits of multiple 
cylinder explosion motora. 
5,298 Davigs. Fuses and fuse boxes. 
5,508 Pepersen. Electric contact devices. 
5,688 JOHNSON (Badische Anilin & Soda Fabrik). 
ducing reactions in gases by electricity. 
5,860 Hirst and Contras. Electric lampholder. 
6,035 Tyers. Clips for fixing pipes, ea“ les, &c. 
6,402 B.T.-H. Co. (G. E. Co., U.S.). Insulating compositions. 
6,425 Banks. Electric candle fittings. 
6,433 LONDON ELECTRIC SUPPLY Corry. and PARTRIDGR. 
6,585 Suarp. Saddle for carrying cables. 
6,600 CLEMINSON ELECTRIC LAMP ATTACHMENT (LTD.)and Kina. Cement 
for elsctric lamps. 
6,682 SwiTH and Lewis. Sparaing plugs and the like. 
6,747 MarsH and Marsa. Universal joint for electric light fittings. 
6,806 SUTTON and GnEGsON. Manufacture of conduita. 
7,056 Азнсковт. Production of metals by electrolysis. 
7,504 Слів. Electric light baths. 
7,489 Gairre, X-ray apparatus. 
8,262 Port. Telephones for use in dictating correspondence. 
9,851 James (Northern Electric Co.). Regulation of electric circuits for 
the production of constant current or potential or both. 
9,859 CENTNER. Obtaining magnetic fields having rectilinear reciprocat- 
ing motion. 
10,119 Reanart, Adapting "electric candles” to sconces. 


Inverted arc lamps. 
(Date applied for, Dec. 
(Date applied 


24,516 ARMSTRONG and ORLING. 


U.S.). Controlling alternating- 


Appsratus for pro- 


Switches. 
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BOOKS RECEIVED. 

(Copies of the undermentioned works can be had from The Electrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 

" Tools for Engineers and Wood-workers: including Modern 
Instruments of Measurement." By Joseph Horner, (London: 
Crosby Lockwood & Son.) 9s. 

"'N'.Rays: A Collection of Papers communicated to the 
Academy of Sciences." By R. Blondlot; translated by J. Garcin. 
(Longmans, Green & Co.) 3s. 6d. 

Proceedings of the Royal Society of Edinburgh." Vol. XXV., 
No. 5. (London: Williams & Norgate.) 48. 

“ Causeries sur Le Radium et les Nouvelles Radiations." 
G. Claude. (Paris: Ch. Dunod.) 8fr. 

Jahrbuch der Elektrochemie.“ 1903. Edited by Dr. Heinrich 
Danneel. (Halle.a-S. : Wilhelm Knapp.) 26m. 
* Die Formelzeichen." By Olof Linders. 

Schunkes.) 5m. 


——— 


By 


(Leipzig: Jh & 


COMPANIES’ MEETINGS AND REPORTS. 


nd 
Metropolitan Electric Supply Co. (Ltd.) 


An extraordinary meeting was held on Tuesday, under the presidency 
of Mr. Harrison Crieps, for the purpose of considering resolutions— 
(1) for approving a bill to confer further powers on the Company with 
respect to electrieal energy, to provide for the rearrangement of the 
capital of the Company and for other purposes, and (2) for approving a 
bill to authorise agreements between the Company and the Acton Urban 
Distriet Council with respect to the supply of electrical energy by the 
Company to the District Council and to confer further powers on the 
Company. 

The SECRETARY (Mr. E. Cunliffe Owen, C.M.G.) having read the 
notice calling the meeting, 

The CHAIRMAN said: With regard to the two bills we have 
met to discuss (one our Various Powers Bill and the other our 
Acton Bill) I may explain to you that lying on the west of us at 
Willesden there is a very considerable area, including Uxbridge, 
Southall, Staines and other places. At the present moment electricity 
in that portion of Middlesex is in its infancy, and considering that 
at Willesden we shall very soon have a considerable amount of plant 
set free which is now engaged in supplying Marylebone, we think it 
is very desirable, as far as possible, to find employment for it, and we are 
applying for powers to sapply certain of those districts. In some of 
them the district authority hold the provisional order; in others the 
orders are held by local companies. What we propose to do is to 
offer and, with their consent, to give them a bulk supply, so that 
they may be enabled to provide their customers cheaper than they can 
from their own small stations. We are, therefore, not entering on any 
scheme of rivalry or competition. Another provision in the bill is to 
include the north-west corner of Paddington in our Paddington Order. 
When we had our original provisional order that corner was part of 
the Chelsea district, but it has now been transferred to Paddington, and 
we can supply it by obtaining the authority of Parliament. I dare 
say some of you may have seen that there is a bill coming before Parlia- 
ment called the Administrative County of London Bill, applying for powers 
this year to supply—I hardly know what ; but to supply, as far as we can 
make out, the whole of London, practically the whole of West Middle- 
sex, а good part of Kent and a good part of Surrey. Whether it 
goes beyond that I cannot say. But this is a company that pro- 
fesses to require an enormous amount of capital, and we feel— 
and feel very strongly--that the present companies in London, who 
between them have invested many millions of capital, are not only 
іп а position, but are willing and anxious, to supply every scrap 
of power wanted in their districts, and not only to supply it when 
certain stations are built, but to-morrow. Anyone coming to us, for 
instance, for a supply to-morrow can have it. All the London com- 
panies feel that they are in the same position—perfectly capable of 
supplying everything required; but we are at present under the dis- 
advantage that we cannot without the sanction of Parliament help each 
other. We conceive that as the power supply increases, it will be ver 
desirable that the companies should have the power to supply into eac 
other's stations, so that a deficiency at one time in one area might be 
supplied by the excess of power in another; and in our bill we seek 
powers to enable us to supply, not to individual consumers in anyone 
else’s area—no rivalry of that kind—but to other already existing under- 
takings with their wish and sanction. I think that with that condition 
of things the London companies would be in a position to supply any 
possible amount of power which might be required at present or in the 
future. There is another provision in the bill, and in regard to this we are 
in rather a curious position. We are enabled at the present moment to 
supply any railway or tramway company, or any canal that runs through 
our district, but the moment the train, the tram, or the barge—or 
whatever it is—has got outside our district, there is some doubt, 
owing to a recent decision in the Court of Chancery, whether we can 
really supply such consumers. Such a restriction would absolutely pre- 
vent апу company from giving any supply at all for locomotion. So 
far as railway, tramway and canal companies are concerned, we want it 
to be made clear that, when once they get their supply from us, they 
can do what they like with it, Another provision of the bill relates 
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to finance. The Directors, as foreshadowed at the meeting last 
year, had an idea that it was desirable to reduce the ordinary share 
capital of the Company from £1,000,000 to £759,000 by returning 
the difference to the ordinary shareholders, it appearing to us to 
be undesirable to have a quarter of a million of our money locked up, 
not in the business, but in some 3} or 34 per cent. securities as we have 
now. But to get the reduction of capital it is necessary to get the con- 
sent of Parliament, and to do this we require the consent of all the existing 
interests, especially that of the debenture holders. We give tk debenture- 
holders every facility for looking into our aczounts, and show them that 
after this reduction of capital they will have at least three or four times 
the amount of security they had when they lent us their money. We, 
therefore, ask you to pass the financial clauses of the bill as 1f we were 
going to carry them through, because we cannot take them out at 
present without coming into conflict with the Standing Orders, but we 
shall withdraw them unless the debenture-holders alter their present 
attitude. As regards our Acton Bill, Acton lies, as you know, handy 
to Willesden, and after very friendly negotiations with the Acton 
Borough Council they have agreed to take & bulk supply from us. 
The terms aud everything else have been fixed. We had always 
supposed that owing to Willesden station being partly situated in 
Acton, there would be nothing to prevent the Acton Borough Council 
from taking their supply direct from our works at Willesden, but 
owing to a judgment in the Court of Chancery last autumn some doubt 
has been thrown on the point. We therefore ask Parliament in our 
second bill for powers to enable us to supply in bulk to the urban 
authority in Acton on terms mntually agreed upon. 

The resolutions were then put to the meeting and carried unanimously, 
and were subsequently approved at a meeting of the ordinary share- 
holders. A vote of thanks to the chairman and directors terminated the 
proceedings. 


Anglo-American Telegraph Co. (Ltd.) 


The ordinary general meeting took place on Friday last, under the 
presidency of Mr. Francis A. BEVAN. 

The SECRETARY (Mr. T. H. Wells) read the notice convening the 
meeting and the anditors’ report. 

The CHAIRMAN then said: Before moving the adoption of the report, 
I have to congratulate the shareholders that there has been a considerable 
increase in the tratic during the past half-year, compared with the corre- 
sponding half of 1903, the traffic receipts being £183,570 against £174,850, 
an increase of £8,720; but, unfortunately, as a set-off against these 
increased receipts, our revenue from the steamship “ Minia" has been 
only £2,000, compared with nearly £12,400 in the corresponding half of 
1903, which more than wipes out our traffic increase. The result alto- 
gether is that, taking account of the increased working expenses (£561), 
there is a diminution in the balance available for dividends. This total is 
£108,194. 1s. 11d., against £109,629. An interim dividend has already 
been paid on both preferred and ordinary stocks, absorbing £43,750, and 
the directors now propose to pay dividends which will require £61,250, 
leaving £3,194. 1s. 11d. to be carried forward. The figures for the whole 
year will be interesting to the shareholders. Тһе gross pool traffic for 
the first half of 1904 was £255,650, against £284,830 for the same 
period of 1903, a decrease of £29,000 for the first half of the year. In 
the second half the receipts were £296,740, compared with £279,890, an 
increase of £16,000. On the whole year we received only £552,390. 
against £564,720, a decrease of nearly £13,000 on the year. The share- 
holders might think that this decrease was due to some want of vigilance 
on the part of tbe directors and the staff, but they might rest assured 
that this was not the case. A few days previously he (the chairman) 
had invited Mr. J. C. Lamb, the head of the Telegraph department of 
the Post Office, to see the working of the company's stock traftic, and Mr. 
Lamb was pleased to express his astonishment at the way our staff was 
working. This was a compliment for the staff of the very highest value. 
Turning to the accounts, the chairman said there was one item in the 
balance-sheet which had never previously appeared—the pensions ac- 
count (£3,400), due to the resolution of the shareholders to establish a 

ension fund and to set aside £2,000 to that fund which had previously 

een put to the renewal fund. With regard to the renewal fund, some 
of the shareholders might have been disappointed to find that, instead 
of there being an increase in that fund during the past year, there 
had been a decrease of £13,000, and of something over £19,000 in 
the half-year under review. Out of that fund the repairs of the 
steamship “ Minia,” amounting to £13,680. 18s. 14., had been paid, 
making the total sum spent on the “Minia” during the year 
£27,080. 18s. 1d. This expenditure had become absolutely necessary, 
&nd they had now practically & new ship, which had only cost 
them about £28,000. The only alternative would have been to 
sell the Minia " and to purchase a new ship, which would have cost 
them £80,000. Cable repairs had cost £26,778. 14s., consisting mainly 
of three items. One of these was the break near Valencia. The particular 
cable was one patented by Capt. Trott and Mr. Hamilton, and was laid 
many years ago, as it was considered to be well worth trying, the prin- 
cipal point about it being that there was no iron wiring. and it was 
supposed at the time that it would be much more easily handled, being so 
much lighter. But in course of time the directors found that the cable 
could not be lifted at all. The moment they began to deal with it it went 
to pieces; so they came to the conclusion that it would be better to cut 
out the Hamilton-Trott cable and put in good cable. That had cost 
them £14,000. There had also been & break on the other side of the 
Atlantic, which cost something like £6,000 in cable, and the other item 
of expense was the hire of the с.з. '' Seine from the Telegraph Con- 
struction & Maintenance Co. owing to the '' Minia " being under repair. 
They might assume that these three items of expenditure were not likely 
to recur. With regard to the renewal fund he would like to tell the 
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shareholders what the directors’ understanding was as to this fund. 
When the fund reaches £1,000,000 they would cease to charge anything 
more to revenue and only credit the fund with the interest on invest- 
ments; but should there be an accident or a breakdown of the cable, the 
cost of the repair of which would bring the fund below £1,000,000, then 
they would again have to debit revenue until the amount was made up to 
£1,000,000, but not to a greater extent than £20,000 in any one year, or of 
£10,000 in a helf-year, unless some great or unforeseen catastrophe should 
occur—such as their requiring to lay a new cable. There was another question 
to which he must refer—the French law suit. What he had to say regard- 
ing that matter was not very encouraging. The final judgment of the 
Court of Rouen was given as far back as July, 1901. Appeals to the Court 
of Cassation were lodged shortly afterwards, and these appeals were still 
unheard. Since their last general meeting a strongly-worded communi- 
cation had been addressed to the company’s legal advisers in Paris, in 
which it was pointed out that the delay amounted to a scandalous denial 
of justice. They had had a decree in their favour, but the answer received 
from Paris was that the cause of the continuous delay in bringing on the 
case in the Court of Cassation had been the great political disturbances 
connected with the Dreyfus case and the religious congregations in France. 
Their litigation had been going on for nearly 20 years, but they could 
only continue to wait and hope for a speedy end of the matter. With 
regard to the future, their receipts for the first month of the new year 
had been decidedly satisfactory, and if they could only go on in the way 
they had commenced, without any excessive expenditure in repairs, he 
hoped the preferred stockholders would get their dividend of 6 per cent., 
and that something would be left for the deferred. He concluded by 
moving the adoption of the report and accounts, and the declarations of 
the dividends as recommended by the directors. 

The DEPUTY CHAIRMAN (Sir Gerald FitzGerald, K. C. M. G.) s :conded 
the resolution. 

Mr. THORPE: In the event of our getting a final decision in our 
favour in the French Courts, shall we get the money ? 

Mr. RIDDLESBURGH: Asa deferred shareholder, I would like to ask 
whether it would not be possible to sell some of the gilt-edged securities 
we have and invest the money in our own preferred stock. We should 
then get a much better dividend. If it is against the articles of associa- 
tion to do this, cannot these articles be altered ? 

Mr. BAGGALLAY : In regard to our investments, would it not be 
possible to make these produce a little more interest with practically the 
same security? We have £900,000 in securities which are practically 
realisable at any moment, but could we no get a larger interest in 
perfectly safe investments? 

Mr. EDMUNDS: I should like to ask th» chairman whether there is 
anything in connection with wireless telegraphy that affects us at all, or 
is likely to do so. 

The CHAIRMAN, in reply, said he could not answer the shareholder's 
question as to the position of affairs if the company received a favourable 
verdict in the French Court. With regard to the investment of any 
portion of their reserve in their own preferred stock, he believed the law 
was absolutely against their doing so; nor was the suggestion a good one 
from a business point of view. With regard to their investing in 
securities which would bring them in a larger interest, to some extent 
this had been already done. As to wireless telegraphy, he could say with 
confidence that it would not affect them in the slightest degree. The 
directors were watching its progress carefully, and, so far as they could 
see, it was more likely to do them good than harm. Up to the present 
the Marconi Company only sent long-distance messages from this 
side, so that if they sent а message which required an answer this 
answer must come over the Atlantic cables. With regard to the suggested 
wireless telegraph rates, these did not alarm the directors, The minimums 
of 6s. 64., 24s. Gd. and 30s. 6d. per message of 12 words for wireless 
messages were not likely to harm the company. 

The report and accounts were then carried. 

The retiring auditors having been re-appointed, a hearty vote of thanks 
to the chairman and directors and the staff for their admirable con luct 
of the business of the company was carried unanimously. The Chairman 
and Mr. J. H. Carson (the manager) having replied, the proceedings 
terminated. 


CENTRAL ELECTRIC SUPPLY CO. (LTD.)— The report of the directors 
for 1904 states that energy has been supplied to the St. James and Pall 
Mall Co. and to the Wesminster Corpn. to the extent of 6,214,873 units. 
The increase of output has materially affected the costs of production, and 
for the past year the company have been able to considerably reduce the 
charge for supply. А bill fur an extension of the company's powers will 
be dealt with in the ensuing session. Further debenture stock amounting 
to £48,014 has been issued during the year, and the premium (after 
deducting expenses) has been carried to credit of capital reserve. After 
making a full allowance for sinking fund and depreciation the net 
balance for 1904 is £604. 103. 1d., which, with balance from 1908 
(£4,402. 198. 11d.), makes £5,007. 103. The directors propose to pay a 
dividend at the rate of 5 per cent. on the ordinary shares for the year, 
which will require £5,000, leaving £7. 10s. to bs carried forward. 


CENTRAL LONDON RAILWAY CO.—At the meeting on Wednesday the 
Chairman (Sir Henry Oakley) said the company were endeavouring to 
keep their undertaking up to the latest date, but at the moment they had 
no serious expenditure in contemplation. They had increased the num- 
ber of their passengers during the half-year, and they had earned an 
increase of about £1,000 in receipts. “ Workmen represented £12,000 
out of their total of £169,000. The expenses for the half-year had been 
reduced by £1,425. ‘They had run less miles, and had carried 131,000 
more people, the increased receipts being £2,471. Ѕіпсе ће line had been 
open they had carried 191,239,000 people without injury to any one of 
them, no accident had occurred that had damaged a passenger, and the 
board, in considering the matter, felt that that result was the best certi- 
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ficate that could be given for the system adopted and the care, skill and 
attention shown by the manager and staff in carrying out the work. In 
the morning and evening, when the times of pressure were greatest, they 
could run, and did run, 31 trains an hour, at intervals of two minutes, 
from end to end of the line without a hitch or difficulty; and again, 
at night, between 4;30 and 6:30, the same в in working had 
occurred. They were earning more per train-mile now than formorly. 
Leaving out the first year, they had increased from 4s. 10d. to 5s. 5d. per 
mile. The expenses were slightly up, but not in proportion. They were 
able to pay dividends on all their stocks and to carry forward £52,000. 
In regard to the connection between their railway and the Charing Cross, 
Euston & Hampstead and Baker Street & Waterloo Railways, they had 
suggested to the parties representing the companies how desirable it 
would be in the interests of both that zn underground connection should 
be made, so that through booking should take place. He had no doubt, 
taking into consideration the enlightened and intelligent way the pro- 
moters of those schemes were desirous to serve the public, that they too 
would readily recognise the value of the proposal and fall in with it. 
That would be an additional source of traffic for their line. 


GREAT NORTHERN & CITY RAILWAY CO.—The chairman (the Earl of 
Lauderdale) at the meeting on Monday said the gross amount earned 
during the past half-year was £36,509, against £19,354 for the previous 
four and a-half months, &n average per week of £1,404, against £967, an 
increase of over 45 per cent., while their present weekly tratlics were about 
£1,600 per week. The average number of passengers for January of the 
enrrent year was 256,904 per week, a steady increase. The maximum 
number of cars in operation was 54 out of a total of 58. There had been 
no accidents to the passengers or to any member of the staff. The tem- 

rature of their tunnels was very good, remaining nearly uniform. 

he matter of working expenses was in the hands of the contractors, who 
were responsible for a further period of two years. Sinoe their last meet. 
ing they had entered into a supplemental agreement with the contractors, 
by which the latter undertook to work the line at 60 per cent. of the gross 
earnings for the firat year and at 50 per cent. for the second and third years. 
In regard to the extension to Lothbury, they had already spent what had 
been requisite on preliminaries to admit of the carrying out of the exten- 
sion later on without the working arrangements at Moorgate-street being 
disturbed or the traffic there being interfered witb, but the state of the 
money market, as well as other reasons, held out no immediate p ct 
of their being able to raise the capital, except at a heavy discount. The 
directors thought the prudent course was t> feel their way further before 
embarking on the completion of this project. 

GREAT NORTHERN, PIOCADILLY & BROMPTON RAILWAY CO.—The 
report for the half-year ended Dec. 31 states that the capital expenditure 
during the period was £644,897, and the estimate for the current half-year 


£750,000. The progress of the works has been satisfactory. The rent 
due from the Underground Electric Railways Co. of London permits of a 
dividend at the rate of 4 per cent. per annum, which the directors 


recommend. 

LANCASHIRE & YORKSHIRE RAILWAY CO.—In moving the adoption 
of the annual report on Wednesday, Sir G. Armytage referred to the 
electrification of the Liverpool and Southport line, and said that during 
the half-year they had been gradually completing the service, He could 
not tell yet the exact cost in comparison with steam working, but reliable 
accounts were being kept which would enable this to be done in due course. 
The increase in the traffic had far exceeded their most sanguine expectations, 


LONDON & SOUTH-WESTERN RAILWAY CO.— At the meeting yes 
terday Sir Charles Scotter said that in the course of a few weeks they 
would be experimenting with eleotric traction on the South- Western Rail- 
way. He believed that within, probably, three months’ time the railway 
belonging to the company between Putney Bridge and Wimbledon would 
be worked by electricity, and also up to Richmond. The railway motor 
cars had been much developed, and road motor omnibuses were provided 
&s feeders to the railway. These latter had not been very satisfactory up 
to the present, because he did not think that they had succeeded in get. 
ting the proper omnibuses. Automatic signalling was a new develop- 
ment, and they found it worked very well on their system. 

LONDON CHATHAM & DOVER RAILWAY CO.—Sir E. Leigh Pemberton, 
K.C.B. at the meeting on Friday said there was a serious decrease in passen- 
gera and traffic, and among the causes of this decrease was the ever-inoreas- 
ing competition of electric tramways in the metropolitan area. Tramway 
competition was a subject for much more serious consideration, as its 
tendency was to increase rather than diminish. Seeing that the traffic 
in and about London had a tendency to decrease to a disconcerting 
extent, while further in the country it had the opposite tendency, the 
directors, instead of sitting down and bemoaning their loss, deemed it 
wiser to make some effort to develop districts further afield, where the 
tramway competition could not be felt; and many additional trains had 
been put on with that object. With regard to the loss on the metropo- 
litan section of the railway, they would have noticed that the Brighton 
Company had, by agreement with the managing committee, decided to 
conduct experiments with electric traction between Battersea and Peck- 
ham Rye. Those experiments would be watched with the very greatest 
attention, and should they be successful, as they had reason to hope 
they would, they might before long see steam locomotives abolished in 
favour of electric trains on the metropolitan section of their railway, 
which formed a physical junction with the Metropolitan Railway (now 
being converted for electric traction), and when that was done, passing, 
as the railway did, through densely crowded districts, they might hope 
not only to make up the lost headway, but convert that portion of the 
undertaking into one of the good paying parts of the company’s system. 

MARCONI'S WIRELESS TELEGRAPH CO. (LTD.)—The directors’ report 
for the year ended Sept. 30, 1904, states that the net profit for the year 
ів £12,681. 5s. 8d., against £10,607. 7s. 8d. for the previous year. ITLe 


business of the company is making satisfactory progress all over the 
world, and with the stations for trans-Atlantic telegraphy in operation а 
new era in the company's affairs may be anticipated. The directors 
consider that, as & result of Mr. Marconi's experiments, the company is 
now in possession of all the data necessary for the equipment of 
etations for good commercial working between England and the conti- 
nent of America, and a new station embodying the latest improvements 
equipped on a commercial scale is already nearly completed in Canada, The 
question of a site for a new station in Great Britain is still under con- 
sideration ; the greater part of the machinery has, however, already been 
ordered, and it is expected that a station similar to that nearly completed 
in Canada will be equipped in the United Kingdom a few months after 
the site has been finally selected. It muy be stated that a single pair of 
stations is capable of working at a speed of from 30 to 35 words a minute; 
a pair of the company’s stations now operating commercially show an 
average working speed of 24 words a minute, calculated from one hour's 
working on six successive days. With a reduced rate of 6d. per word for 
trans-Atlantic messages, it might be reasonably assumed that a pair of 
wireless stations would be kept very fully employed. Reckoning, however, 
that the total number of words transmitted in a year would be at the 
rate of only 15 words a minute for 10 hours a day for 300 days, it is 
estimated that two wireless stations should earn, after deductin 
land charges, about £56,000 per annum. The stations already equip 
at Poldhu, Cornwall, and Cape Cod, Massachusetts, are being regu- 
larly employed for transmission of messages to ships fitted with long- 
distance receiving apparatus at any point on the Atlantic, and by the 
results of the working of these stations during the last seven months the 
directors are confirmed in their belief that the new stations will afford a 
satisfactory service between England and the continent of America. The 
agreement entered into with the Postmaster-General last August came into 
operation on Jan. 1 for the collection at all the post offices throughout the 
United Kingdom of messages (and the rates in respect of those messages) 
to be transmitted through the company’s shore stations to ships at sea. 
The company has continued to receive from the Admiralty during the 
past year substantial orders, including instruments for receiving messages 
at long distances. Certain ships equipped with this apparatus have 
5 been in communication with England by wireless telegraphy 
throughout the whole of the voyage from Gibraltar. Four stations have 
been equipped Veg i the year on the St. Lawrence with our apparatus, 
and a new contract has been entered into with the Canadian Govern- 
ment by our associated Canadian company representing extensions of the 
organisation of wireless telegraph stations already established to the 
order of the Canadian Government. Five stations have been equip 
at fishing centres alo the Labrador coast. When the other 
stations contemplated have been erccted in Canada, the chain 
of stations will offer to the Newfoundland Government direct wire- 
less communication between the Labrador coast and Canada. The 
stations for a wireless telegraph service between Italy and Monte. 
negro, referred to in last year’s report as in contemplation, have been 
equipped, and are now in operation daily for commercial purposes for the 
transmission of messages of the public between Italy and Montenegro, 
the wireless connection forming part of the regular telegraph service: 
of the Italian Government. The Italian Government has made 
certain favourable modifications in the contract entered into for the 
equipment of & high power station at Coltano, near Pisa, for com- 
munication with the other high-power stations of the company, and 
а number of new stations for naval work have also been completed. Com- 
munication across the Straits of Messina has been effected by the Marconi 
wireless 8) stem to the order of the Sicilian railways. The purchase of our 
wireless telegraph stations, utilised for the transmission of Press mes- 
sages between England and Amsterdam, is under consideration by the 
Post Office. The Chilian Government having voted a sum of money for 
carrying out practical demonstrations of the utility of the Marconi system 
for Chili, men and material for the purpose were despatched last July. A 
Chilian man-of-war was placed at our disposal. The demonstrations 
were successful, and the Government is now discussing with our company 
the practical application of our system in Chili. A contract has been 
entered into for the establishment and maintenance of wireless telegraph 
communication between certain of the Channel Islands. A proposal to 
the Powers was, it is understood, made by Germany for a further eon. 
ference in August of Jast year, and, when that date was found incon- 
venient, for a meeting in October. Certain of the Powers were unable to 
attend the conference on the dates proposed, and it is now understood 
that it is likely to take place in April. The directors feel that the com- 
pany has, in the contracts which it has secured, protection against 
ecisions of the conference injurious to the international service which 
has been organised. Reference is made in the report to the arrangements 
with the London Daily Telegraph" for a wireless meteorological 
service, and it is notified that the Government Meteorological Office 
in London is now in communication with the company with the view to 
similar arrangements being made. The report continues :—The works 
have been fully occupied during the whole of last year, the machine 
going night and day by double shifts of workmen. Orders in hand an 
in prospect are beyond the capacity of the existing works, and the 
directors are taking steps to provide new works. The international 
organisation of ship-and-shore stations for sea telegraphy has been very 
extensively extended. [Here follows a list of steamers equipped with the 
Marconi uystem.] After the close of the financial year (concludes the 
report) the company made an offer of 30,000 shares to members at par. 
This issue was guaranteed by a group in which six of your directors were 
interested, directly or indirectly, the consideration being to teke up a 
further 30,000 shares at 27s. 6d. each, and with their assistance the whole 
of the 30,000 shares offered were placed. 


METROPOLITAN DISTRICT RAILWAY.—Mr. К. W. Perks, M. P., at the 
meeting yesterday, said he thought that meeting was the last occasion 
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they would meet together with the line working under steam. Before 
they met in July next the whole of the main line and branches would be 
working by electricity. The delay which had arisen in the running by 
electricity was due to the contractors for rolling stock. Continental 
companies had orders for 280 cars, and 140 were being made in this 
country, but in both cases the makers were considerably behind in the 
delivery. The trains were now being delivered by the English com- 
panies. The board were hurrying on the contractors. The generating 
station at Chelsea was practically ready for working, the cables were laid, 
and they now only awaited the cars. Mr. Perks announced that he was 
resigning his pofition as chairman of the company, but he would remain 
as deputy-chairman. The new chairman would be Mr. Charles Yerkes. 


NORTH-EASTERN RAILWAY CO.—The half-yearly report to December 
states that against decreases of £42,366 and £15,406 under the heads of 
ocomotive power and traffic expenses respectively must be taken the 
expenditure of £32,525 on the working of the electric trains. The steam 
train mileage was 13,894,289, a decrease of 675,232, but the electric 
trains ran 588,786 miles. During the half-year the company carried on 
the Newcastle and Tynemouth suburban lines, now worked by electricity, 
675,000 more passengers between stations cn those branches than in the 
corresponding half of 1903. The directors consider that the results of 
substituting electricity for steam in working the passenger traflic on 
these lines have so far been satisfactory as regards receipts and expenses. 


ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)— The directors’ 
report for year ended Dec. 31 states that supply has been distributed from 
the Carnaby-street and Mason's-yard stations on a total of 278,389 8 c.p. 
lamps, an increase of 24,421 for the year ; 6,488,589 units were generated 
at the stations and 2,088,347 were purchased from the Central Electric 
Sapply Co. The price charged on the supply of the Central Company has 
been considerably reduced, so that it has not been necessary to draw upon 
the contingency fund. The Central Company has recently declared a 
dividend of 5 per cent. on the ordinary shares, in respect of which a sum 
of £2,500 will in due course be payable to this company. The net profits 
applicable to dividend 1904 were £36,146. 128. 4d., making with balance 
from 1903 (£2,744. 16s. 11d.) £38,891. 93. 3d. The interim dividends 
absorbed £13,500, leaving £25,391. 9a. 3d. to be dealt with. The directors 
now propose to pay the balance preference dividends and a dividend on the 
ordinary shares of 7s. 6d. per share and a bonus of 2s. per share, making 
& total distribution of 144 per cent. for the year, leaving £2,891. 9s. 3d. to 
be carried forward. 

SOUTH STAFFORDSHIRE MOND GAS (POWER & LIGHTING) CO.—The 
report for 1904 states that the central station has been practically com- 
pleted, and substantial progress has been made in the laying of the trunk 
mains, which are also very nearly completed through Bilston to Wolver- 
hampton, and through Wednesbury to Walsall. The gas plant was 
Started at the end of December. 


TYNESIDE TRAMWAYS AND TRAMROADS CO.—At the meeting on 
Monday the chairman (Lord Armstrong) said the past year had seen the 
termination of the struggle for running powers over the Corporation 
tramways, which they had secured, the completion of their line to Gos. 
forth Park racecourse, and the opening of the North-Eastern Railway 
Co.’s electrified system. The agreement between Newcastle Corporation 
and themeelves had been put into partial effect. During the last four 
months of the year interchange of traftic had been carried out on two of 
the three routes covered by the agreement. The delay in giving through 
traffic facilities on the third route arose through certain difficulties which 
the Corporation were experiencing. While the benefit resulting to the 
public was unquestionable, it seemed a pity that the cost of bringing it 
about should have been so great. During April, before the running 
powers were in operation, the number of passengers in Wallsend travel- 
ling to or from the junction between the two systems was 28,627, whereas 
the equivalent figure in September, after through traftic had been intro- 
duced, was over 66,000. As the consumption of current was the only 
item which increased through the additional passengers carried, and as 
their company obtained from the Corporation four-fifths of the receipts 
which the Corporation cars earned on that section of the line, it would be 
seen that the agreement would far more than justify both the capital cost 
of securing it and the burden which the efforts in this direction had laid 
on this year’s revenue. Since September the running expenses had been 
steadily falling, and as a result of a reduction in rating and the price of 
current, the total expenses were now below 54d. per car-mile. In the 
published returns there were only two other tramway companies which 
showed a lower cost. A dividend was declared out of the profits for the 
half-year at the rate of 2 per cent. per annum. At an extraordinary 
meeting consent was given to the promotion of a bill in Parliament to 
enable the company to issue a portion of their capital as preference shares. 


WATERLOO & CITY RAILWAY CO.— At the meeting yesterday the chair- 
man (Sir C. Scotter) said that they were now able to pay 3} per cent., 
against 3 per cent. for the half-year ended December, 1903. The im- 
provement had been brought about not only by increased receipts but 
also by decreased expenditure. They were proposing that the company 
should supply electric current for lighting Waterloo Station, and what- 
ever margin of protit there was in connection with that work would be 
so much t. the good of their company. After providing for 3 per cert. on 
the ordinary and borrowed capital, there was an excess of £694, of which 
this company was entitled to two-thirds under the working agreement 
and the South-Western Co. to one-third. Adding this amount to the 
balance of £421 brought from last half-year, the directors were enabled 
to pay the extra ! per cent. of dividend. With the thousands of trains 
run during the half-year there had been practically no accident of any 
kind or description, and the delays had been only a few minutes in the 
whole of the half-year. Since the commencement of the working of tlie 
railway the number of passengers carried had been 30,000,000 (including 
season ticket holders), and this vast number had been carried without 
accident of any kind, 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


NEW COMPANIES. 


BOHM LENS LAMP CO. (LTD.) (83,466.)—Reg. Feb. 3, capital £4,000 
in £1 shares (200 deferred), to acquire business carried on as Bohm Lens 
Lamp Co., to adopt an agreement with F. J. Pullen and Е. C. Funnell, 
and to carry on the business of lamp manufacturers, glass blowers, 
electricians, suppliers of electricity, &c. First directors, F. J. Pallen 
(chairman), E. C. Funnell, F. Heywood and E. Bohm. Reg. office, 101, 
Great Russell-street, London, W.C. 

DOWELL SYND. (LTD. (83,401) — Кер. Jan. 30, capital £500 in £1 
shares, to adopt an agreement with C. A. Vandervell and W. H. W. 
Proctor, and to carry on the business of manufacturers of and dealers in 
electric, hydraulic nnd steam machinery and appliances, electrical and 
mechanical engineers, metal workers, machinists, &c. First directors, 
H. P. Smith, R. C. McC. Poulter and E. W. Hann. 

DURHAM COLLIERIES ELECTRIC POWER CO. (LTD.) (83, 421.) Reg. 
Jan. 31, capital £125,000 in £1 shares (100,000 6 per cent. cumulative 
preference), to adopt certain agreements with the Sunderland Electric 
Tramways (Ltd.), the Electric Conversion Synd. (Ltd.), the Lambton 
Collieries (Ltd.) and the Hetton Coal Co. (Ltd.), for the supply of elec- 
tricity, and to carry on the business of suppliers of electricity to any 
persons and public or private bodies, electrical and mechanical engineers, 
producers, accumulators and storers of electricity and gus, &c. First 
directors, Sir Douglas Fox, J. S. Bergheim and H. R. Hogg. 


ELECTRIC POWER DEVELOPMENT CO. (LTD.)—-A company with this 
title has been registered with a capital of £50,000 in £100 shares for the 
purpose of promoting а bill in Parliament to consolidate the sources of 
electricity supply in Greater London, and afford facilities to borough 
councils and electric lighting companies to purchase current wholesale at 
prices varying from 2d. to 144. per unit." The bill provides for a sbare 
capital of £5,000,000, with borrowing powers to one-third of that 
amount. The names of the supporters of the bill include:— 
Lord Armstrong, D.C.L., Right Hon. Sir G. D. Taubman-Goldie, P.C., 
Sir Andrew Noble, K.C.B., Sir James Joicey, Bart., M.P., Sir Lindsay 
Wood, Bart., J.P., Dr. R. Spence Watson, and Messrs. J. Н. Armstrong, 
James Falconer, Leonard Cunliffe, J. H. B. Noble, Francis Priestman, 
Henry Peile, Samuel Insull, E. Kraftmeicr, John Annan, G. F. McCorquo- 
dale, P. Wigham-Richardson, А. Е. Yarrow, Arthur Paget, James Couper, 
B. A. Firth, Douglas Vickers, C. Eric Hambro, M.P., and John Cowan. 

LOWDEN ELECTRIC LAMP CO. (LTD.) (83,470.)—Reg. Feb. 3, capital 
£3,000 in #1 shares, to acquire and take over ав a going concern the 
business carried on at Watford, Herts., as the Lowden Electric Lamp 
Works. Reg. office, Granville House, Arundel-street, London, W. C. 


STATUTORY RETURN. 

ENGINEERING INSTRUMENTS LIMITED (formerly Schattner Elez- 
tricity Meter Co., Ltd.) —Return to Jan. 4 gives capital as £50,000 in 
37,500 ordinary and 12,500 deferred shares of £1 each, of which 15 000 
ordinary and 12,500 deferred shares have been taken up. 158. per share 
has been called up on the ordinary and £11,250 has been received. 
12,500 deferred shares are considered as fully paid. No mortgages or 


charges. 
MORTGAGES AND OHARGES. 


CHELMSFORD ELECTRIC LIGHTING CO. (LTD.) -A memorandum of 
satisfaction in full of a debenture stock trust deed dated Dec. 21, 1903 
securing not more than £20,000, has been filed. 


HAVANA ELECTRICITY CO. (LTD.)- Trust deed dated Jan. 19, 1905, to 
secure £150,000 debentures, created same date, has been registered. Pro- 
perty charged, certain bonds of Cia de Electricidad de Cuba for $1,500,000 
U.S. gold, and company's undertaking and other assets, present and 
future. Trustees, H. Riiffer and Major W. E. E. Gordon, M.P. 

NORTHWICH ELECTRIC SUPPLY CO. (LTD.) — Trust deed dated Jan. 12, 
1905, to secure £11,000 has been registered. Property charged, com- 
pany's frechold and leasehold lands and hereditaments, undertaking and 
property. Trustees, Brunner, Mond & Co. 


TYPEWRITING TELEGRAPH CORPN. (LTD.)—Issue on Jan. 25 of £610 
debentures, part of series created Nov. 14, 1901, to secure £3,000, charged 
on company's undertaking and property, present and future, includiug 
uncalled capital. No trustees. No previous issue of same series. 

WORCESTER ELECTRIC TRACTION CO. (LTD.)—An acknowledgement 
of indebtedness under seal dated Jan. 27, 1905, creating £10,000 further 
debenture stock, making with £10,000 already created a total of £20,000. 
and being supplemental to deed dated Oct. 22, 1903, securing £10,000 of such 
debenture stozk, registered. The company takes power to issue further 
debenture stock ranking pari passu up to half issued capital. Property 
charged, company's assets, present and future. ‘Trustees, Electric and 
General Investment Co. 


BRISTOL TRAMWAYS & CARRIAGE CO. (LTD).—The gres; receip:s for 
1904 amount to £259,799. 15s., the working and general expenses and 
renewals to £168,794. 1ч. 2d., net revenue £91,000. 165. 10d. After 
allowing for debenture interest (£11,415. 14s. 10d.), the preference divi- 
dend £19,020. 16s. 8d.) and interim dividend at the rate of 84 per cent. 
per annum less tax) for the half-year to June 30 (£20,231. 15s. 5d. ;, it is 
proposed to pay a final dividend at the rate of 94 per cent. per annum 
and to place £17,769. 19s. 114. to reserve. The receipts from the tram- 
ways department show an increase of £3,441 over the previous year's 


l takings. 
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RLEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


' 


Week Ine. AGGREGATE. 
Dee ended * Noo Ine. 
o. or 
| weeks, Amount | Deo, (a) 
4 4 4 4 
Aberdeen Corporation. . . Feb. 4 1,093 | + 20 86 49,915 | 6,797 
Airdrie 409099909090900000090000 0000902 an. 27 192 ees ; 4 112 e 
Ayr 000000 €00 990 vee Feb. 4 176 - 10 Ч 88 11 „782 + 583 
Barnsley 000000000060000006000 00e Jan. 27 148 T 1 4 540 T 18 
Berrow 0000000009009040090 000900007 oe 27 169 soe 4 647 ee 
Bath Electric Ltd. Feb. 1 511 | + 45 | 5 2650 + £56 
развед e % % i n Я к => 7 | 17.5 8 | 
irmingham I" > ‚578 | 
Birmingham & Mid. Jan. 27 1,559 | + 998 4 6,085 + 459 
Blackburn | ane а -- РРА i. is 
Blackpool Corporation ...... Fcb 2 208 + 9 44 44,984 + 6,057 
Blackpool and | „ 4| j- п 5 £90 | 110 
ackp’!,St.Anne’s&Lytham oes eae oe | ore t toe 0 
Bolton Corporation .......... » 6 1,663 | + 40 46 81,2958 + 161 
Bournemouth Corporation. „„ 1 #40! - 8 144 47,82 + 2,168 
Corporation ...... j 4 8,784 | + 884 42 195.797 + 28, 06 
Brighton Corporation. „ 5 724 + 88 44 41,166 + 3. 
Bristol Trams 4 «| „ 3 4,495 | + 100 26 | 186,077 ＋ 2.247 
Burnley 000000 cor **9 $ 1,027 + 191 18 5,815 + 8,450 
00000060 oe 5 9.5 = 1 944 15,186 eee 
Calcutta Tramways Oo..... o 4 (088,447 | +22,105 5 |[8910,415 |+ 297,744 
Oamborne-Redruth ......... n 6 4 114 13,446 |- £07 
Cardiff Corporation ........ » 1 18.0| - 87 44 89,998 i+ 2, (84 
Carlisle Tram — " xn ris b ws ae E 
Central London | » 4 7,019 | + 78 5 £6,074 + 677 
& Dist. Lt. Вуз... „ 2 582 + 64 5 ,088 + 189 
City of Birm'gh'm Tram . 1 5,087 | - 31. 4 19,5:3 i+ 113 
City & South London Rl. Feb. 5| 2,9465 — 334, 6 18,505 ig "83 
Colchester joo waaay 22 » 148 ЖИ oou 148 
Cork E [T] 2 406 + 8 5 | 1,907 — 84 
Derby Corporation bes ave А z. x i 
Devonport & Dist. Trams... Jan, 27 899 - 42 4 1678 - C9 
Dover Co . eee. Feb. 4 164 iu 45 ,881 JT 128 
Dublin & Lucan Railway. » 8 90 | - 8 b 157 ‘+ 6 
Dublin United... P è| sem) - ж J 4: Е Pa 
Dudley—8 bridge.... 0 an. 69 - 25 4 2,626 - 
D erh esses... Feb. 1 £05 | + 1 416 81,865 + 288 
East Ham uncil 200206 920000 . ээ 4 e21 + 60 44 8l ‚811 + 1,086 
& Dist. Trams... Jan. 27 840 | - le: 4 8,229 |+ 48 
Glasgow Corporation... Feb. 4 | 18,996 | + +56 | 196 512. 108 |+ 24,004 
N ees Jan. 97 i| - 18 4 "687 — 609 
чы пое & y Rly... вер. 1 1,608 РЕ" 5 7,615 
reenock ort Glasgow.. Jan. 2 445 | - 12 4 1.907 192 
1 es dt К 25 | V E 
Hartlepool ways ... „ 2 220 — 17 4 — 23 
airy saan 5 ХУУРАН Feb 1 e T 150 1 21945 + io 
0 %%% ГТ] А 5 4 5 9 0 1 
Tiford Distriot Counall ..... m F . 
Corporation 0 97 | 8 - a i 35 = 816 
[III [1] + 4 , ээ» 
Thanet Co. ........... „ 4 277 | + 112 18 5,39 |+ 9 
Keighley Corporation А € ése s s 
Jan. 27 82 | - 5 4 £64 ,- 4 
Kirkcal Corr ration . Feb. 1 183 | + 1 | a sis íi 
Lanarks Oo.. .. „ 2 588 + 26 5 8,197 |+ 119 
Leeds Corporation...... ...... „ 4| 5,8601 + 1,662, 46 | 267,463 + 14,287 
E ates 5 өөө n? Ra 199 75 ii 5 8,475 9956 
erpool Oorporation ......| Jan. . + 2:6 4 041 |+ 
Liverpool Overhead Bly. Feb. 5 1447 | - db 6 8,777 |- 487 
. ty Co Jan. 28 | 12,048 | + 8,200 | $48 | 550060 |+ 122, 806 
Lowestoft.............. . s.. Feb. 4 123 | + 2| 6 618 . 
Maidstone Corporation .. » 2 90 255 99 8,957 А 
» 4] 11,588 + 896 | 44 | 536.652 |+ 28,523 
Mersey Railway . N a 4) 1,6861 + 196 5 8107 + 648 
УР m Jan. 27 182 | - 4 4 038 - 60 
*Metropolitan Elec. Trams | , 27 1, 878 + &8 4 7,148 i+ 8,059 
eee — 5, 27 248 | + 10 4 040 + 
8 eee Feb. 4 111 + 11 45 5947 + 1,841 
Newoastle-on-Tyne Corp. » 4| 8,661] + 78 5 17,643 |+ 198 
Newport (Mon.) ...... o 4 501 | + 63, 18 9,193 + 1,888 
Oldham, Ashton & Hyde. . Jan. 27 465 - 70 4 1.791 — 
Oldham tion......... Fed. 5 | 1,993, + 315 | 45 56,270 i+ 8,759 
Perth (W. A.) Ele. Trams.) „„ 3 1,599 + 170 5 7,124 + £60 
Peterborough .................. Jan. 27 93 | - 11 4 371 - 26 
Poole and triot........... » 27 | 198 = 8 4 802 =- 26 
Portamouth Corpora S: ЄТ " on i 
% % %%% %% „ee оовевоеес TI 27 1,538 bza 86 6,007 168 
Oorporation s D ik = E: T абе 
Rochdale Corporation ..... ane „ " Ss 
Bo 2 %%% % 0000000000090, ee 27 86 - 1 4 1 + 16 
Salford „өөө. Feb. 6 3,860 + 781 44 | 150,860 |+ 8,752 
Bhemela € Corporation ree 5 % 1 эш Gas 200,560 4 6 gas 
e on 8 e : 4,445 219 345 , 
Southampton Corporation 8 . ii аба E Bn ы er 
Southend tion ...... „ 1 ж + в: di | 15490 1,859 
South ways ...... Jan, 27 195 - 81 4 817 |- 61 
S. 8 ordshire Trams. » #7 (1, - 14 4 9,8932 |- 351 
Stockport Corporation... Feb. 8 425 + 78 11 | 24,40 + 8,317 
Sunderland » б 1,120 + 40 44 55,835 i+ 1,468 
Swansea Trams ............... Jan. 27 44 | - 84 4 16:9 |- 19 
, Taunton Trams „ 3 85 | - 9, 4 160 |- 22 
Tynemouth and District „ „ 16 - 8 | 4 685 |- 122 
e Trams Co. ......... Feb. 1 828 | + 45 5 | 1471 |+ 161 
allasey District Council. „ ‹ | ви + 64 84. PX + 2,90 
FV » 18 " 5 2, Е 
Warrington Corporation., 2 308 + 21 au 14,105 |+ 5C9 
West Ham Corporation „ 2! 1,052 49 47,164 2 
. ТИ Jan. 25 26 + 8 4 99 |+ 24 
Wolverhampton District „ 98, 8] - 8| 4, 128 |+ 24 
a s a z 2 + 185 | 4 | 918 |+ 625 
9900090092990905009022990» T) t po 14 4 8H imd 
Yorkshire Woollen District „ 1 5.2| + 87 4 | 1,982 |+ 186 
(в) These comparisons are with the period last year, t Minus 8 days 
| Minus 2 days. $ Plus2days, J Plus 8 days, 9% Fortnight, * Partly electrical. 


CITY NOTES. 


— a 


MEMORANDA (Feb. 9).— Bank rate 3 per cent. (since April; 21, 1904). 
Price of silver 28 Fd. per oz. Consols 894—894 for money, 891—893 
for account ; 85 per cent. annuities 873—88}. Consols Pay Day, March 1. 
Stocks and Shares Continuation Day, Feb. 22; Ticket Day, Feb. 23; 
Pay Days, Feb. 10 and 24; Mining Share Carry- over Days, Feb. 21 
and March 10. 

CHELSEA ELECTRICITY SUPPLY CO. ree The directors recommend, 
subject to audit, a dividend on the ordinary shares at the rate at 74 per 
cent. per annum for the half. -year to Dec. 31, making 6 per cent. for year, 
carrying forward about £1,170. 


KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.) —The 
directors recommend a dividend on the ordinary shares at the rate of 10 
per cent, per annum for the half-year ended Dec. 31, and a bonus of 2 per 
cent. for the year, making (with interim dividend) 12 per cent. for 1904. 


RAND CENTRAL ELECTRIC WORKS (LTD.)—The result of working for 
January was 775,000 units generated, yielding a gross revenue of £7,300, 
compired with 776,940 units and £7,450 for the corresponding period of 
last year. 


SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.)—Subject to final 
audit, the directors recommend a dividend on the ordinary shares at the 
rate of 4 per cent. for the past year. 

SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.) — The 
preference share transfer register will be closed from 15th to 28th inst. 


STOCK EXCHANGE NOTICES. —The Stock Exchange Committee have 
appointed Feb. 15 a special settling day in £135,000 4] per cent. first 
mortgage debenture stock of the Bath Electric Tramways Co. (Ltd.), and 
Feb. 16 a special settling day in 415,598 $100 common shares and 359,582 
$100 preferred shares of the Commercial Cuble Co., and have ordered the 
first-mentioned stock as well as £200,000 41 per cent. ш first 
debenture stock of the Birmingham d Midland Tramways (Ltd.) to be 
quoted in the Official List. The Committee have been asked to appoint 
a special settling day in and to grant a quotation to a further issue of 
30,016 £1 fully-paid shares of Marconi's Wireless Telegraph Co. (Ltd.), 
and to allow 248,000 £5 fully-paid shares and £174,000 4 per cent. 
debenture stock of the City of Buenos Ayres Tramways Co. (1904) (Ltd.) to 
be quoted in lieu of the shares and debenture stock of the City of Buenos 
Ayres Tramways Co, (Ltd.). 

TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD.)—The 
directors recommend a dividend of 10 per cent. (£1. 4s. per share), in 
addition to 5 per cent. already paid, many) 15 per cent. for 1904. 


—  -———-——— — — — 


- == 


COLONIAL AND FOREIGN INVESTMENTS. 


а | sa 
" 9 5 Price 22 8 DIVI- BUSINSss, 
442 NAME. | We E Ed | DEND WEEK TO 
шар Feb. 8. SE | DUE. Кав. x. 
= ô a e | 
КД МИС 
£r., d. est. | est. 
9/0 e Ord. В .. 8-88 3 9 7 Ap, Oc | 117 85 
1; £6 | Do. 8% Cum. Pref............. tà-!tà |4 51. a | 56H, 5 
gt. 8 Do, Permanent 6% Deb. Btocl 140 =—148 | 4 8 11 - „ d 
st. 5%  Aucklend Elec. Trams 5% Ded. 
/r aee ces 104 —1(5 | 4 15 8 æ 1105 
и 62 . . Ord. ...... 119—131 2 9 0 “ 125, 113 
at 1 . У Bob. Block (ө). @6 —100 410 0| .. E 
10 ! Do. 5 per Cent. Debs. —1(2 418 1 os T 
uU | Brisbane тесе Trams. dave. n-9 | 
E 6 po. Брет Cent. Cum. Pref. .... | 81—4$ | 6 17 8 ~ | T 
gt. 442 Do. 4 дет Cent. Db. Prov. C 94 —18 | 411 1 - . 
St. 6% | British umbia Elec. Rlw) | 
Def. Ord. .................... 100 —108 616 6| .. 104 1014 
St. 5 Do. Pref. Ord. Stock. | X0 —1(3/417 2 = 1 èe 
11 5 | Do. 5% Oum. Perp. Pref. .... 10 —10j 4 10 1! AE vs 
at 2 Do. per Cent. at Mort. рь. % . 469 «s atl. tare 
ic n 20. 8 Power Debs. 1 MENO 219 о e. ij oj 
uenos Ayres 0 — — 4 4 
30 | Do. 6 per Cent. A" Cm. Ре) , 500 |.|. 
[i 3/0 Do. . Q —l $ 5 6 8 aes we 
st. 5% | Do. s per Cent. Debs. . 106 —106 4127 a s 
st 5X | Do. 5% #04 Deb. Stock Prov 
Certo. . (2 —1(5 '4 15 8 = {104} 
St. 5% | Buenos Ayres Elec. ‘Trams (1901) 
Ltd.. se 90090*09e309090*5 ee —97 5 8 1 ee oe 
t 30 Calcutta Tramways ....... ti-tà 811 4 = 9 ti 
tec * Do. Tui ist Deb. Stock (red.). | 106 —108 4 8 4 e — dc .. 
| c Tram Shares 18—) 5 | 8 14 0 ns 11 13 
Bt. 5% | Colombo Trams & Ltg. 6% 1st Mt | 
| Deb.(red) . . 102 —104 418 1| .. 102 
st. .5' Madras Elec. Trams 5% Deb. Si. 101 — 103 4 17 3 Ja, Jul. 
10 X Mcotroel St. Ry. St'g 5X Mort | . 
(1908) .................. 101 —104 416 2) . , ... 
4x t Do. PBterlin 44% Debs. ae. 102 —104 4 6 7 Wa . 
Pug bz | Perth dns le THE. аны t. ' 
| | Ге b. Stk | 202 2105 1 16 8 ee es | ее 
ELECTRICITY SUPPLY. | | | 
8/0 . Calcutta Electric Su ply Ord. .. £3 -9 3 16 11 „ 9 Е 
"s 5% | Elec. Ltg. & Trac. 2 «f Aust. 1 : 
57 Debs 2 2 2 6 тото оо - а оо. &6 —91 | 6 9 11 ee ee 
к > Havana Electricity Co. Shares . 10 m M К 
in .. | Kalgoorlie Elec. Power & L Uu 
| 6% Cum. E e009099992590090008 %% Yew th | oe e e 
Band ug ri —13 ee өө | oe 
C 100 —102 4 8 9 | Ap, Oc | 


In e the yield, allowance has been made fcr accrued interest but not 
for redem, tion. t Ex Dividend. 
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RATP PER 


ELEGTRIE RAILWAYS,TRAMWAYS, ae Bass TOC е TEXT 4 . 4. 
1 d.. s00909009099099* ч * ee Do ae 00 ec. up. e ee 
M basse не ee aa {4—1 414 1 $ 10 #6 per Cent. Cum. Pre 10 |410 0| e 
10| 8% Bristol 4; ramwa sand Carriage Ord. .. 10 —2u | 4 0 O|Feb, Aug 10 405 Cum. Second Prei. ... . 11 —12 |5 0 0 2 
St. 4 Do. 4 er Cent. fally; vesescsesecseecscesce| 206 —108 | 8 14 0 | Fob, Aug 6 Bromley (Вера. Lt. & Power Shares 5j- 897 m 
10 British Electric Traction Ота..........| 9—4 |6 6 0 : Bt. lstDebs| 111 —104 4 7 0 
10| % | Do. 6 per Cent. Cum. Pref. . . . .. . 114—118 | 5 2 0 | Feb, Aug 5 Broupton & Kensington Kleo. вар Ord 103—11 4 10 11 ld 
Bt.| go | Do. 5 per Cent. Perpetual Debs . . 190 —122 | 6 2 0 ES 5| 8/6 | Do. . . cse s. | 101—102 | 8 5 1 | Mar, Sept 
St. 447 | Do. 4j per Cent. 2nd Deb. Stock....| 97 —99 | 41011 - St. 4 Central kico, Вар,Со4 Guar. Db. Stock 105 —1(8 | 8 14 1 ER 
St. «7° | Central London Ordinary Stock ......... 91 —?8 | 4 6 0 | June, Dec b EléotrioBup..| + 411 6 | Feb, Aug 
Bt. 4 Do 4 per Cent. Pref. „ % 101 —108 8 17 9 е2 5 2/8 Char ро. deer arb Pret. . о 200000 0090 009 000000 18 —f 8 16 8 Feb, Aug 
Bt. 4 Do. Deferred Stock — %%% %. 412 0 = 81. 4 Do: Deb. Stock (red.). „* uz _14 8 16 11 oe 
100] 4 er Cent. Debs.. ................... 109 —111 | 812 0 РЕ 5 2 De: City Undertaking 6 У Cm. Pres 415-61. 14 4 9 = 
2/ City ot Bingham Түш Gm. Pri. -ti | 417 6 — 5, 2/8 Do. 04 8)........| «19-11. 14 4 9 Е 
100 AX Do er Cent. lst Mort. ebs, ...... 101 —104 | 3 17 8 2:9 5 2/8 Chelsea Eleotric 8 upply oe „%% % 61—1$ 408 March ne 
Bt.) 277 Ону and South London Rly. Con. Ord.| 464—474 | 4 9 6 | Feb, Aug 8t, | 44% |* Do. Е Oent. Deb. Stock (red. 108 —110 | 4 1 10 In, Deo 
St. 55° | Do. Брег Cent. Perp. Pret. (1891) — 199 —12 4 0 8 | Feb, Aug 10 so City of London Electric Lighting rd. 12 —15} | 4 0 0 | Feb, Aug 
Bt.| 5 Do. (1896) . . .. . . . 4 119 —122 | 4 2 0 "E 10 Do. 6 per Cent. са . 04—16 | 4 5 9 | Jan, July | 154 
- b Do. (1901). 656965699. . 99500200 0% IE: 108 : it i M е N IE: 05 { 8 : Jn, Dec ec as oe 
: Do. 4 per Cent. Perpetua! Debs . = ay, Nev = es e: ds 
10 a N United Trama, (188) Ltd.,Ord.| 18 — 14 |4 5 8 - 9-19 |4 4 2 s til .. 
10| 60 6 per Cent. Pref. ..................... 14—14 | 812 9 2 10 Do. 6 per Cent. Cum. Pret............~| 12—13} | 416 0 Mar, Beył .. | - 
10 3,04 yw Northern & City Rly. Pri, Ord. (iX) 61—60 | 4 810 а 8t. j Do. 44% Deb. Stcok (all paid) fred.) 108 —111 | 4 1 1 de : | 
10 4/0 | Gt. Northern, Piccadilly & сооро | | St. 447 | Do. Second Deb. Stock Prov. Certs..| 169 —104 | 6 6 7 a 10:3 102; 
‚| Ord., Speyer Bros. Scrip Certs. .... 8i -fi .. - b Folkestone Electricity re Ord. -6 | 411 9 m бєз ТИР 
10 10 t Imperial Tamwa 2 Ord P %% %%%. 18 —2U 4 0 0 Mar, Sept 8t. ja t Do. 4 lst Deb. Stock red % 0000г 101 —1€4 4 6 7 a oe oo 
10 6 1 Do. 6 per Cent. ef. 0% % % %% 2000 Sees 15 —1 8 18 4 Mar, Se 6 ror x ба УЕ Lig hting овоо осе 002002: ee 74— 8 b 6 8 ee э 
Sale of ib Elec. Trams & Li. 6% Р. 31—1 618 4 a 18 —54|4 811 Es . 5 
Bt. 4 Го. 41er Cent. Deb. Stock . .... £0 —95 4 6 0 5 225 eese 684—7 |4 5 9 | Јав, Јау | | n 
10 Liverpool Overhead Railway Ord безе; 10 —10 8 18 0 | Feb, Aug 8t | 4 Konsin n.& Kngtbg. co a ottin a 
Bt.| 4 Do. 4 per Cent. Deb. . . . . .. 99 —101 | 8 19 8 | Jan, July 8| .. n Electric Supply Ord. ..........| 28—90 vs às ti 
10| 50 | London United Trams. 52, Cum. Pret. 104—104 414 0 i 5| 8/0 E Cent. Pref. cese esses] 5b —FZ | 5 2 2 E Ж 
St. ay | Do. 4% Ist Mort. Deb. Btock............| 104 —108 815 6 v Bt.| 4 Seon liso lec lst Mort. Deb. eve 90 —t8 4 18 Mr,J0,8,D we = 
Bt. a Meer Con. Ord. Stock. . eves 4 —1 ee PR 10! 9/0- tanElectric8Sup.Ord. ........] J8 —1684|5 0 0 April, Oct 18 174 
Bt. =ә Do. r Cent. Perp. Pref. 8 cooo 10 —18 ee as 6 2/8 5. 2 Per Cent. Cum. Pref....... 9 b, —E11 8 39 0 Jan. July Ч ee 
85 Metropolitan Electric Trams Def ..... Y—] 2 St. 44% Do. per Cent. Deb. Stock 1st Mort. 110 —115 8 18 8 In, Te... 
1 0/6 Do. % Cum. Pref. РАТЕ Фе e09090000002099 sielas 4 17 0 - Bt. 8 2 Do. Cent. Mrt. Db. Stock (red.) т 8 11 8 ee ee ел 
Bt. 647 | Do. 1 Й Deb. Stock 164 —lio | 4 5 0 ps 100| 44% Midland Elec. Corp. for P. D. ist Mort. Db.] 04 —97 | 4 12 11 та 
1% | New Gen. Tract. б per Cent. Cum. Pref.| 4—14 . | Мау .... 10| $17 | Newcastle & Dist. Elec.Ltg.Ord.£9pald| 153-18 | 615 8| Feb, Ао | -| .. 
1010/0 | Potteries Electric tion Ord, ...... & —9 611 2 A 5| tz | Newcastle Elec. Supply Ord. ....... 8 —13 419 8 Feb, Avg| -- y 
10| 60 | Do. 6 per Cent. Cum. Pref. ........ &}—9} |6 5 8 | Feb, Aug b, 62 | Do. брег Cept. Nor. Cum. Pref. . 6} -t3 1319 2 Feb aug 
Bt. 43% | Do. 4 per Cent. Deb. Stock ........ 99 —102 4 8 8 z Ц tZ | Northern Cour tica Elec. Sup. 17/ palo 15;2—1o.9} 3 6 0 Mar, Вер s a 
.. | South Lancs. Elec. Trac. & Power Ord. - .. 10| 6,0 | Notting НШ Electrio Отӣ..................] 144—154 | € 0 0 | Raich... 
| a Do. : Pref. (£1 paid)..................... ss ee April "Oct 100] 47 Do. 4 рег Cert. lat Mt. Debs. ...... 109 —104 3 17 0 А 163 " 
Bt. e Do. 44X Deb. Stock (1007 raid) seso ec ee Jan, July 5 $,6 Oxford lectric Ord. eo: ———— 8860 (i- 6j Б 9 9 March РЕ 65 
..| t$ | Underground Elec. Був. eo or London {8 —99 St. 6% Do. 4% Deb. Btook .................„„«.. | £8 —100 |4 0 0 . 
St. yz | Waterloo and Ойу Ord. .................... : 5,0 | Bt. James & Pall Mall Elec. Ord....... | а - E 0 Feb: ‘Aug $s Tos 
= € ug e ee 
А St.] 837] Do. 8} рег Cent. Deb. Stock (red.) .. {в —100 | 810 0 = sex. a 
TELEGRAPRS 5 91 epa AO Bup. Ord... 52—51 6 8 1 = . AM 
100 *Africap Direct Tel. 4% Mrt. Deb. (red.) 19 —102 | 4 0 0 | Јар Jul St. 4% o per Cent. Deb. Stock. ............ Е8 —87 4 12 6 Md Т 
10 x Amason Telegraph 5 1—)} EA n, ©з 5| 3/0 | South London Ek ctric Supply Ord....| 4-43 | 8 411 a 44 
8t. 12/8 | Anglo-Armerican..,....... . .. ... severe [5 —6u | 411 8 F, My, Ag, N 1| .. | South Metrop’n Elec. Lt. & Power Ord. i-1 "m = I: 
Bt: 25 Do. Freferred... 904009009c0009400000000000099000 105 —167 6 8 0 F, My, Ag, N 1 0/83 Do, Ж Com. Pref, 6 318—145 4 16 9 - ee 
Bt. Do. Deferred .... ere. este. 154—184 T „My Ag, St. 44% | Do. 4$jl1stDb. Stk. Pr. Gia. rd. Kon.) 107 -110 4 2 8 = . 
100 Сашасы Cable Capital Stock . . 170 —190 4 4 2 In, Ap. Jy, O b| 3,0 meni leotric Boppiy Ord ... . 5-03 | 617 6 " A 
Bt. 4 Do. er Cent. Deb. Stock e oos t5 —97 4 $ 6 Jn Ap,J3,0 Si} 9t b 2,6 Do. / Cum. Pre 990004009096 500 002 009900 14 — bj é 16 3 ө là 
10| 5 Cuba Bu marine Ord. seers e» 81— f | 5 8 0 Feb, Aug St. ..| Do. 17 lat Mort. Deb. — . 105 —107 = M 1004 
1010/0 | Do. Preference 10 per Cent. . . .... . 104—174 | 5 14 8 | Feb. Aug 5| 6/6 | Westminster Electric Supply Ord. . 18 - 184 | 5 0 0 Kar, kept} 22s 
2/0 Direct Spanish [9,1 ˙·1AA Aa 5 11 9 April, Oct 6 2,0 Do. b per Cent. Cum о 0400 өөдөдө 13 E 8 18 6 oe 
Do. 10 per Cent. Cum. Ртеќ............. 72- € 1 8 | April Oct 
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— — 
IN our issue of last week we made some general criticisms 


upon the motor ’bus “boom,” with special regard to the effects 
upon the safety and amenities of the streets of such a service 
as would adequately replace the existing tramway service in 
South London. In this issue will be found an article dealing 
especially with the commercial aspects of the discussion. The 
results may be thus summarised :— The working cost of a 
motor omnibus, including repairs, is from 1134. to 1s. per car- 
mile and its carrying capacity 34 passengers. The working 
cost of an electric tramcar is from 5d. to 6d. per car-mile and 
its carrying capacity from 50 to 70 passengers. The much 
greater margin between working expenses and earning power 
is far more than sufficient to cover the disbursements put upon 
the tramway owner for capital charges, track maintenance, 
paving maintenance, and rates, wherever anything approaching 


a frequent service is demanded. 
й — —— 


A CONCRETE proof of the correctness of this statement is 
afforded by the fact that many an electric tramway lives and 
pays a dividend on lower earnings per car-mile than the sheer 


working expenses of the motor bus. In fact, it is an axiom 
of tramway management that when the takings reach 18, 
per car-mile this is an indication of insufficient service of cars. 


ramcn 


A POINT not often appreciated is that, whilst a large part of 
the cost of omnibus traffic is defrayed by the ratepayers in the 
shape of road construction and repairs, the tramway pays for 
and maintains its own track, the paved surface between the 
rails and for 18in. outside them, and also that it pays rates upon. 
its track. The tramway is thus a ratepayer, even when it 
belongs to a local authority. It is the "bus service that is rate: 
supported—not the tramway. 

— 

THE simple comparison between the working costs and 
carrying capacity of horsed omnibus and tramway undertakings. 
brings out clearly enough the immense advantages of the iron, 
road with animal propelling power, and all the conditions give 
mechanical propulsion a greater advantage upon the rails. 
The cost of power also gives the electric car a great pull over 
any self-contained vehicle. No means exist or are in sight of 
any method of supplying power to vehicles, that can approach 
the modest figures afforded by the modern large and highly eco- 
nomical generating station and distributing system. From 
every point of view, the electrically-driven tramway is superior 
as a device of commercial engineering to the independent 
vehicle wherever large carrying capacity is needed. 


THE Paper by Signor SEMENZA, which we publish in this 
issue, will be read with interest in view of the discussion on 
overhead mains that is to take place at the Institution of Elec- 
trical Engineers next week. Unlike Mr. ADDENBROOKE'S 
Paper, it deals with some practical points in the construction 
of overhead cable lines, which should not be overlooked by 
designers. The Brembo type of construction has apparently 
much in its favour, both in view of the disposition of the wires 
and of the “elastic” support for them, but possibly there is 
also something to say in favour of the more usual methods. 
We trust that the discussion of such questions as these will 
not be ruled out of order at the next Institution meeting, 
although the Paper under consideration does not deal with the 
actual construction of overhead lines, but is almost confined to 


general principles. 


WE are also able to supplement Mr. ADDENBROOKE’S Paper 
by an outline of the policy that the Board of Trade will adopt 
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in the matter of overhead work. The draft regulations, pub- 
lished in our issue of August 26, 1904, have been considerably 
modified in this respect, and the 12 rules as to overhead lines will 
be replaced by a short clause stating that such lines may not be 
erected except in accordance with plans approved by the Board 
of Trade, and subject to such regulations as the Board may pre- 
scribe. These regulations will be prepared at the outset to meet 
each particular case, and they will not be more stringent than 
either the German rules (published in our issue of January 27th 
last), or the Swiss rules given in the Appendix to Mr. ADDEN- 
BROOKE'S Paper. In all probability similar procedure will be fol- 
lowed as in the Railway Department of the Board of Trade: 
Plans and a written description of the system to be deposited 
with the Board by the undertakers, the plans of the route being 
on а біп. map and the plans of the poles, insulators, &c., оп a 
reasonable scale, say Jin. or lin to the foot. These plans and 
descriptions to receive the Board's provisional approval if 
satisfactory. On completion of the line, an inspection to be 
made, and in some cases inspection of the route before and 
during erection if deemed necessary. The regulations would 
then be made after the final inspection, as in the case of 
the working regulations for tramways. 
— 

WE commence this week an interesting Paper on electric 
light and power cables read at the last meeting of the Man- 
chester Section of the Institution cf Electrical Engineers. The 
authors of the Paper are connected with a firm of cable manu- 
facturers, and frankly recommend the material supplied by 
this firm in preference to that in which other makers have 
specialised. This does not constitute the sole interesting part 
of the Paper, however, although conformity to standard 
estimates of human nature is always interesting. The por- 
tions of the Paper that will be read with the greatest profit 
are those relating to the tests of the various substances 
employed in cable manufacture. Аз the authors truly remark 
in the first part of the Paper (which we publish this week) the 
buyer of rubber cables has to place himself largely in the 
hands of the seller. This statement is preceded, however, 
by a devout expression of opinion that, were it not for the 
high cost of this class of cable, it would never have been super- 
seded. On this point we must disagree with the authors. 
Rubber cables have been superseded for outdoor work because 
they did not stand the test of time. 
after a few years’ use underwent a chemical change, lost its 
mechanical properties, and ceased to be waterproof. Rubber 
insulation was used more than any other in the early days of 
electric lighting, but lead-covered cables were not only employed 
for extensions but also largely to replace the original rubber 
cables. The authors now give valuable hints to assist the buyer 
in choosing his cable, and he will doubtless find these of the 
greatest utility in ordering cable for internal work and for 
special positions outside. In spite of the progress made by 
this firm of manufacturers, however, in discovering the causes 
of decay in indiarubber and the methods of avoiding them, we 
cannot recommend the readoption of this class of insulation for 
underground work; the risk is too great. The second and 
third part of the Paper will deal mainly with vulcanised 
bitumen and paper-insulated cables. 


The insulating material 


AFTER a long period of depression, the London Electric 
Supply Corporation has at last been successful in paying a 
dividend on its ordinary shares. Three per cent. is a small 
profit for an Electricity Supply Company, especially in view 
of the fact that the original capital of the company has been 
reduced, but it is more than would have been expected a few 
years ago, when only after prolonged careful nursing on the 
part of the Managing Director, Mr. R. STEWART BAIN, and 
economies by the engineering staff, the undertaking paid a 
dividend on its preference shares. The improvement this 
year must, however, be attributed largely to good luck, 
although we are far from suggesting that good management 
has not contributed to it. The good luck has been the closing 
of a contract with the London County Council by which 
steam is being supplied for running temporary generating 
plant for the south London tramways until the Council’s own 
generating station has been completed. This steam is sold to 
the Council at a price of 1:654. per unit of electrical energy 
measured at the switchboard, and, taking into consideration 
the high load-factor and the fact that the distribution costs 
are saved, the price is one which must bring considerable 
protit to the company. In the Directors’ report, which we 
publish elsewhere in this issue, the sale of steam is embodied 
in the item “ number of units sold,” and it evidently accounts 
for the greater part of the increase from 4,102,099 to 
10,531,785 units. We think that the temporary nature of 
the increase in business should have been made clear in the 
report before us, in which no mention is made of the special 
circumstances that have increased the company’s output, for 
the shareholders should be advised that this feature and the 
attendant increase in the profits will not be continued for more 
than another year or so unless the company largely increases 
the number of its ordinary consumers. Doubtless, however, 
Mr. Balx will make a statement with regard to this at the 
annual general meeting next Thursday. 


ALTHOUGH complaint has been made in some quarters that 
the programme contained in the King’s speech to Parliament 
on Tuesday is too long, we trust that some measures that have 
not been mentioned in it will nevertheless be introduced by 
the Government during the present session. The only pro- 
posal in the speech which has any interest for the electrical 
profession is the establishment of a Minist-y of Commerce, and 
little permanent good will have been accomplished if only the 
recommendations of the Committee appointed in 1903 to con- 
sider the reconstruction of the Board of Trade are acted upon. 
Something much more radical than the mere changing of titles 
and the increase of salaries is needed in order that tne indus- 
trial and commercial development of this country may receive 
the effective aid it so sorely lacks. We once more express the 
hope that reforms will be introduced into the legislation 
governing the electric supply and traction industries. The 
Supply of Electricity Bill ought this year to be passed into law, 
and one can ouly regret that, after the large amount of time 
devoted, during the past two sessions, to getting the Bill into 
shape, the whole thing has to be started afresh, and all the 
unsuccessful applications for modifications in the Bill will be 


gone through once more. Thus, unless the Bill is introdne~l 
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at an early stage, there will again be the possibility that short- 
ness of time will determine its fate. The electric traction 
industry should certainly also be relieved of some of the 
anomalies at present hampering it. 


THE annual general meeting of the Physical Society took 
place on Friday last week, when the Council's and Treasurer's 
reports were presented, and the new president, Prof. PovNTING, 
succeeded Dr. GLAZEBROOK in the chair. The reports showed 
that the average attendance during the past year worked out 
at 43, about 10 per cent. of the membership, which is, we 
believe, a slight improvement on the preceding session. The 
fact that the attendance has been rather greater at evening 
than at afternoon meetings indicates that the introduction of 
evening meetings has been a step in the right direction. 
Friday's gathering was, however, smaller than ought to have 
been on such an occasion. Prof. PovNTING'S presidential 
address took the form of a résumé of recent progress in 
radiation theory, and dealt especially with a phase of the 
subject with which he has lately been busy—namely, the 
mechanical effects exhibited at the incidence of radiation on 
surfaces of reflecting, refracting and absorbing matter. His 
treatment of this fearsome topic was lucid in the extreme, and 
came as a revelation to many of his hearers. The new sim- 
plicity arose from the conception of momentum localised in a 
beam of light—a principle so promising that we are sure to 
hear more of it in the near future. A report of the meeting 
appears on another page. 

A DRAFT agreement between the Postmaster-General and 
the National Telephone Co., presumably relating to the pur- 
chase of the company's telephone system by the Government, 
has been drawn up, and it will be considered by the House of 
Commons before ratification, as promised by the Postmaster- 
-General last session. Up to the time of going to press we 
have been unable to obtain a copy of this agreement, but in all 
probability it will be issued by the Government printers to-day 
(Friday), and we hope, therefore, to publish the heads of it in 
our next issue. 


— . —— — — — 


Royal Society.—Among the Papers down for reading yester- 
day were the following: —“ Polarised Röntgen Radiation," by 
Dr. C. G. Barkla (communicated by Prof. J. J. Thomson, 
F.R.S.); *The Effects of Momentary Stresses in Metals," by 
Prof. B. Hopkinson (communicated by Prof. J. A. Ewing, F.R.S.). 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 

Oayenne—Pinheiros ........ Aug. 18,1902 .. — 

i-Issa (Yemen)—Oamaran Oct. 22, 1902 .. — 
Tarifa—Tangier ............ Jan. 18, 1904 .. — 
Cayenne —Paramaribo ...... July 18, 1904 — 
Cap Haytien—Puerto Plata .. Dec. 27, 1904 Dec. 29, 1904 
Marmaritza-Rhodes ........ Jan. 30, 1905 — 
Jamaica— Colon Jan. 10, 1905 .. — 


Martinique—Paramaribo .... Feb. 14, 1905 — 


Application of Electricity to Mines.—A Paper on this sub- 
ject was read before the Birmingham Local Section of the 
Institution of Electrical Engineers by Mr. A. C. Anderson on 
Wednesday. In the course of the Paper the author expressed 
his regret that the new mining rules restricted the voltage of 
motors and transformers up to 75 H.P. capacity to 650 volts, 
while in Germany, for instance, voltages above 2,000 volts were 
in actual use. 


County T 


Elektrotechnischer Verein.—The report presented at the 
general meeting of this association on January 24th states that 
the number of members at the end of 1904 amounted to 2,741, 
of which 1,232 live in Prussia, 380 in other parts of Germany, 
325 in Austria-Hungary and 804 in all other foreign countries. 
The receipts during 1904 were some £7,310, the expenditure 
being about £2,875. In comparison with this, it may be noted 
that the membership of the Institution of Electrical Engineers 
on August 31, 1904, was 5,410, made up of six honorary 
members, 136 foreign members, 965 members, 1,135 associate 
members, 1,761 associates and 1,107 students. 


Telegraph Posts and Open Spaces.—In connection with the 
deputation which recently waited upon the Postmaster-General, 


| urging that steps should be taken to prevent the disfigurement 


of commons and places of natural beauty by the erection of 
lines of unsightly telegraph posts and wires (The Electrician, 
January 27, p. 571), Lord Stanley has addressed a letter to 
Mr. Shaw Lefevre concerning the Epping Forest case, which 
was mentioned. Lord Stanley hopes that he does not propose 
to press this case any further, although it appears very difficult 
to tind an alternative route. Не trusts, however, that he will 
receive full support in asking for the moderate and reason- 
able extension of his present powers as regards private property 
which he proposes to do this session. 

Opening of the Bo’ness Electric Supply Works.—The elec- 
tricity works which have been erected at Bo'ness by the 
National Electric Construction Co., under an agreement with 
the Burgh Commissioners, were opened last week. А рго- 
visional order was obtained by the Burgh Commissioners in 1903, 
and Messrs. Burstall & Monkhouse were retained in connection 
with the scheme. A three-wire continuous-current system 
at 230 volts was eventually adopted. The generating station 
contains two Heenan & Froude boilers, two Peache-Lancashire 
Dynamo Co. generating sets, a battery of 256 Chloride cells, 
having a capacity of 400 ampere-hours at 10 hours, and a 
Lancashire Dynamo Co. balancer-booster set. The capacity of 
the generating plant із 200kw. Mr. J. M. McGown is the 
resident engineer. The Burgh Commissioners have borrowed 
£25,000 for the scheme, and the company pay the capital 
charges upon this sum. Over nine miles of B. I. & H. cables 
have been laid in Sykes troughing, and there will eventually 
be 12 arc lamps besides Nernsts and incandescents for street 
lighting. The works have been placed near the centre of the 
town quite close to the docks. At present a tariff of 5d. per 
unit for lighting and 2d. per unit for power is in force. The 
contract with the company for running the works allows the 
local authority the option of purchase at 10, 14, 17, or 20 years. 

Obituary.—It is with deep regret that we announce the 
death of Edward Hemphill Mullin, an American technical 
journalist, who succumbed to an attack of heart failure con- 
sequent upon influenza. Mr. Mullin was born at Castlederg, 
rone, Ireland, in 1859, and took honours in 1881 at 
Queen's College, Belfast, afterwards studying physics and 
medicine in London. Later on he adopted the career of 
journalist, and was associated with the late Chas. A. Dana on 
the New York Sun. This led to his appointment as editor of 
the New York Evening Sun, and, for a time, he also had charge 
of the technical reporting on the New York Ties. In 1898, 
Mr. Mullin's services were secured by the General Electric Co. 
of America, and as head of the company's publicity depart- 
ment he won universal esteem. He was a member of the 
council of the American Institute of Electrical Engineers at the 
time of his death, and was well known to most professional and 
technical men of any standing in America. During the year just 
past he had charge of all the travelling plans and facilities in 
connection with the visits of foreign societies at the invitation 
of the American Institute. He accompanied the special train to 
St. Louis, and will, therefore, probably be familiar to many of 
our readers. Before the British Institution of Electrical 
Engineers left for home the members showed their apprecia- 
tion of Mr. Mullin's services by presenting him and his wife 
with a handsome silver service. | 

Railway Companies and Motor Buses.— A conference was 
held at the Westminster Palace Hotel on Monday consisting 
of representatives of municipal tramway authorities throughout 
the United Kingdom. Representatives of 22 municipal tram- 
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way authorities were present, including five delegates from 
Manchester, by whom the conference was brought together. 
The object was to protest against the clauses which several 
railway companies have introduced into their bills this 
year, enabling them to provide motor omnibuses in connec- 
tion with their railway systems. The use of motor 'buses by 
railway companies without any restrictions was strongly con- 
demned, and the opinion was expressed that the only condi- 
tions upon which they should be allowed was that they should 
be used solely for carrying traffic to and from the companies’ 
railway stations, and that the vehicles should be licensed by 
the local authority in whose district they were used. A reso- 
lution was unanimously carried to this effect. The Tramways 
and Light Railways Association also laid before the conference 
a series of proposals for the amendment of th» Tramway and 
Light Railway Acts. Among these were an alteration in 
the constitution of the powers of the Light Railway Com- 
missioners, and also that the Light Railways Commis- 
sioners should have authority to grant compulsory running 
powers over tramways and light railways. Some reference to 
this matter was made by the Hon. Arthur Stanley at the 
annual meeting of the Tramways and Light Railways Associa- 
tion (reported in another column), and a meeting of the Asso- 
ciation and the Municipal Corporations Association is to be 
held concerning it. The question of rear lights was also dealt 
with, and the Bill of the Cyclists’ Touring Club and the Auto- 
mobile Club, providing that every vehicle on the public high- 
way shall carry a white light in front and a red light behind, 
which could be seen at a distance of 50 yds., is to be given the 
support of the conference. 


Wireless Telegraphy in the United States.—The Electrical 
World of NewYork states that on January 27th the United States 
Cabinet discussed the subject of Government supervision of 
wireless telegraphy. The matter was brought up at a Cabinet 
meeting about a year ago, and a special board, appointed for 
the purpose of investigating it fully, made a report to the 
President. The Administration’s views have been embodied 
in a bill drafted by the Commissioner of Navigation, assisted 
by Capt. Seabury, of the navy, and others. The bill provides 
that no person or corporation shall use any apparatus for wire- 
less telegraphy in the United States or upon any American 
vessel unless he be licensed by the Secretary of Commerce and 
Labour. Persons exchanging messages or signals between 
points situated in the same State or on behalf of the American 
Government are to be exempt from this requirement. The 
official licence is to provide that the President of the United 
States in time of war or public peril may close any wireless 
telegraph station, or authorise its use by the Government. 
The President receives power to establish regulations which 
shall prevent interference between the naval and military 
wireless telegraph stations and private or commercial stations. 
Each licensed station is to be required to answer calls and 
signals from any other licensed station and to receive all such 
messages or signals offered for transmission to a neighbouring 
station, the rate to be that customarily required for such 
service. "This requirement is to be observed regardless of the 
system used, on pain of revocation of the licence. Operation 
of any apparatus for wireless telegraphy on a foreign ship, 
while that ship is in American waters, shall be in accordance 
with the regulations prescribed by law. Government stations 
are prohibited from competing for commercial messages with 
licensed wireless stations. 


Coming of Age of the Junior Institution of Engineers. —The 
coming of age of the Junior Institution of Engineers was cele- 
brated at a dinner at the Hotel Cecil last Saturday, when close 
upon 200 members and guests met. Mr. W. H. Lindley, the 
President of the Institution, occupied the chair.. After the 
loyal toasts had been honoured, Prof. W. E. Ayrton, in a 
humorous speech, proposed “ Legislation and Engineering,” 
this toast being acknowledged in the same strain by Mr. J. 
Swinburne and Mr. J. H. Balfour Browne, K.C. The. latter 
pointed out that Parliament, although opposed at times to 
views advanced by scientific men and engineers, had generally 
given way in the long run. Engineers, on the other hand, 
owed a great debt to Parliament, without which the very 
existence of extensive engineering undertakings would be well- 
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nigh impossible, while the growth of others would be impeded 
by many difficulties which could only be cleared away by 
legislature. The City and Port of London " was proposed in 
a powerful speech by the president, who took his hearers back 
to the days of the old Hanseatic towns, which used at one time 
to own wharves in this city, but had sold them since, as they 
possessed extensive wharves of their own, built by eminent 
engineers. The tonnage dealt with annually in these German 
ports was increasing by leaps and bounds, and it behoved 
English engineers and statesmen to be on the alert. In the 
absence of Mr. W. H. Grenfell, M.P., the foregoing toast was 
acknowledged by the Ven. Archdeacon Sinclair, D.D., who 
expressed his belief in the future of motor cars, especially for 
agricultural districte, and hoped that the extensive tunnelling 
in connection with future underground railways would not 
damage that splendid edifice, St. Paul's Cathedral. Mr. P. J. 
Waldram next proposed '* Municipal Engineering Progress " in 
terms more flattering to the engineers than to the municipal 
authorities. This toast was acknowledged by the president, 
who defended the. municipal councillors with some ability. 
* Applied Science " was proposed in a humorous speech by Prof. 
J. A. Ewing, F.R S., and was responded to by Dr. R. T. Glaze- 
brook, F.R.S. “ Тһе Senior Institutions” was toasted b 
Mr. S. H. Wells, Wh.Sc., and acknowledged by Mr. Charles 
Hawksley, who mentioned that the Institution of Civil Engi- 
neers, at their coming of age, had only half the number of 
members of the Junior Institution of Engineers at the present 
day, and by Mr. A. Siemens, who pointed out that the real 
arental institution was the Society of Arts, founded in the 
Liter half of the 18th century. In proposing “ The Junior 
Institution of Engineers" Lord Reay, G.C.S.L, referred in 
complimentary terms to the integrity and ability of engineers, 
amongst whom it was impossible for **quacks " to thrive. The 
musical programme between the speeches included several 
violin solos, exquisitely rendered by Mr. T. E. Gatehouse. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


SATURDAY, February 18th. 
Guascow TECHNICAL COLLEGE Screntiric Soc rr. | 
7:30 p.m. Meeting at 38, Bath-street. Paper to be read: “ High 
Speed Tool Steels from the Users’ Point of View," by E. H. 
Robertson. 


MONDAY, February 20th. 
8 


SOCIETY OF ARTS. 
p.m. Cantor Lecture II.: Internal Combustion Engines,” by 
Dugald Clerk. 

TUESDAY, February 21st. 

INSTITUTION oF ELECTRICAL ENGINEERS : MANCHESTER LocaL SECTION. 

7:80 p.m. Meeting at Owens College. Paper to be read: Man- 
chester Tramways Power Supply," by S. L.Pearce and H. C. 
Gunton. | 

INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Time permitting, the following Paper 
will be read: Surface Condensing Plants and the Value of 
the Vacuum Produced," by R. W. Allen. 

THURSDAY, February 23rd. 

' INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Paper to be discussed: The 

| Value of Overhead Mains for Electric Distribution in the United. 
Kingdom," by G. L. Addenbrooke. 


Tramways AND Ілснт Rarmways ASSOCIATION. 

8 p.m. Meeting at the Society of Arts, John-street, Adelphi, London. 
Paper to be read: The Waterloo & City Railway," by Herbert 
Jones. 

FRIDAY, February 24th. | 

PuysicaL SOCIETY. Е 

5 p.m. Ordinary Meeting at the Royal College of Science, Exhibition- 
road, South Kensington. Agenda :—(1) “Оп the Curvature 

Method of Teaching Geometrical Optics," by Dr. C. V. Drys- 
dale; (2) „Exhibition of, Dr. Meisling's Colour Patch Appa- 
ratus," by R. J. Sowter; (3) "A Method of Illustrating the 
Laws of the Simple Pendulum and an Exhibition of String 
Models of Optical Systems," by J. Schofield. . 


INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER STUDENTS’ SECTION. 

7:30 p.m. Meeting at the Manchester School of Technology. Paper 
to be read: ‘‘ Metallography," by Mr. Buttenshaw. 

Rvany ENGINEERING SOCIETY. 

8 p.m, Meeting in the Benn Buildings, High-street, Rugby. Mr. 
J. T. Milton will commence a course of three lectures on The 
Minute Structure of Metals.“ 

Evectro-Harmonic Society. . : 

8 p.m. Concert (ladies! night) at the Holborn Restaurant (King’s 

Hall). 
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TRAMWAYS v. MOTOR 'BUSES. 
BY HENRY M. SAYERS. 


The Daily Mail has lately proclaimed with characteristic 
emphasis that tramways are obsolete, and the tens of millions 
spent upon them wasted money. Truth and emphasis are not 
always directly proportional, and a slight examination of the 
facts behind the sensational pronouncement of the doom of the 
tramway will show that they do not support the conclusions 
come to, and as far as they go have no bearing upon the con- 
tinued use of tramways. 

Tramways are designed to reduce the tractive effort 
required to propel vehicles upon a road surface, and conse- 
quently to increase the carrying capacity of the highway and 
reduce the cost of vehicular traffic. The efficiency of tram- 
ways in reducing the cost of transport is substantially inde- 
pendent of the means of propulsion employed. Whether man 
power, horse power, steam or petrol, it is the merest common- 
place of transport economy that a pair of rails increases hauling 
capacity and reduces cost. If the petrol bus is the economical 
vehicle suggested, the logical result will be, not the abolition 
of the tramway, but the advent of the petrol tramcar. The 
advantages of the tramway and its efficiency in reducing the 
cost of passenger transport are indicated by comparing the costs 
of omnibus and tramway traffic using the same motive power— 
viz., the horse. It seems to have escaped the memory of the 
Daily Mails expert that there ever were horse tramways, and 
that in many cases they drove 'buses entirely off the road. 

In London we still have horsed tramways, and the accounts 
of the omnibus and tramway companies afford excellent examples 
for comparison. Such a comparison for a recent half year 
between the twolargest companies gives the following figures:— 

Traffic Statistics. 


'Bus Co. Tramway Co. 
Vehicles in service (daily average) 1,391 520 
Vehicle-miles run ............ 16,272,202 7,318,017 
Passengers carried ............ 106,116,283 .... 70,701,915 
Horses in stock .............. 17,060 6,380 
Horses per vehicle ............ 12-26 12 27 
Vehicle-miles per horse ........ 954 1,147 
Passengers per horse .......... 6,220 11,082 


So that, as regards the number of passengers carried, five 
horses on tramways will do the work of nine on ’buses. 
The operating costs naturally show this advantage in money 


terms. Thus :— 
Costs, Horsing and Vehicle Maintenance. 
'Bus Co. Tramway Co 
Horsing costs per vehicle-mile ...... 3:790. .... 240d. 
Horse renewals рег vehicle-mile...... 0:62d. 0:48d. 
Vehicle maintenance per vehicle-mile 0°525d. 0:235d 
4:9854. 3:205d 
Traftic expenses per vehicle-mile .... 2:824. 2:164d 
Rates and taxes „ 0:103d. 0:678d 
Grand total per vehicle-mile ........ 7:8584. .... 607d 
Taken out at per passenger the totals are — 
"Bus. Tramway. 
1:202 0:628 


The costs given complete the working expenses for the 'bus, 
but the tramway company has to pay in addition the rent of 
its track and the maintenance of the paving. 

Per vehicle-mile. Per passenger. 
Rent of track ; “жэл ' 
Road maintenance .............. 0:581 TT 0:060 

And adding these to the other figures, the total comparison 

stands thus: - 


Bus. Tramway. 
Per vehicle-mile ................ 7:858 7:545 
Per passenger .................. 1:202 0:783 


So that the tramway costs per passenger carried are only 
65 per cent. of the omnibus costs, and as the tramway fares 
per passenger are 74 per cent. of the omnibus fares, the net 
receipts on the tramway are proportionately higher than on 
the omnibus lines. 

The advantage being distinctly with the tramway а 
with horses, it hardly needs arguing that self-propelle 
vehicles will show greater advantages from running on rails. 
No more efficient transmission of tractive effort than by the 
steel tyre on a steel rail is at present known. 


The smaller power needed and the reduced wear on the 
vehicles is only one side of the economy due to the rail. The 
other side is that of road maintenance. Now, the omnibus 
proprietor pays nothing towards either the capital cost or the 
maintenance of the roads. The ratepayer bears most of this 
burden, so that in reckoning up the working expenses of a 
motor or any other omnibus the contribution from the rates 
must not be disregarded. On the other hand, the tramway 
undertaker pays rates on the track, and also bears the main- 
tenance of the road surface between and for a certain distance 
outside the rails. Hence we arrive at the curious fact that it 
is not the tramway, whether municipal or company owned, 
that is the rate-aided enterprise, but the omnibus service. On 
the busiest thoroughfares it is probable that the omnibusee 
cost the ratepayers at least £3,000 per mile per annum. This 
is not the occasion for an argument upon the equity of the 
rating and road maintenance charges put upon tramways by 
the existing law, but in considering the question of tramways 
versus omnibuses as an economic whole, it must not be for- 
gotten that the tramway fares cover maintenance of the 
tramway rails, part of the road surface used by other vehicles, 
and also a direct contribution to the rates; whereas omnibus 
fares cover no road maintenance and only a very small rate 
contribution. 

The main argument against the tramway is, of course, the 
large capital expenditure involved in laying the track, and 
providing the electrical equipment ; expenditure which it is 
assumed is entirely avoided by the substitution of the motor 
omnibus. It will be quite apparent, however, that the tram- 
way track is well worth its cost, that is, that the reduction of 
working expenses more than covers the capital charges and 
maintenance involved, provided that sufficient use is made of 
it. There is some minimum traffic below which the saving in 
working expenses does not cover the capital charges. For an 
electric tramway with overhead equipment it is a common 
rough axiom that unless the traffic justifies a 15 minute service 
the line will not pay. 

If a tramway can be constructed and equipped with petrol 
tramcars at a saving of capital, and no increase in working 
expenses, compared with electrical equipment, some less fre- 
quent service will justify its construction, but at some point 
the capital charges will swamp the saving and the omnibus 
will find its sphere. 

The available information about the working expenses of 
petrol omnibuses is scanty and imperfect. In default of any- 
thing better, that published as based on Messrs. Tillings’ 
experience of three months’ use is worth examination. The 
figures given (Duily Mail, February 4, 1905) are these :— 


Average earnings per мөек............................ £42 
Miles covered per day...... —— TT 115 
Profit on one year's workinßnn gg £850 
Carrying Capacity... . ccc ccc .. 34 


There is nothing to show how the “ profit on one year’s work- 
ing” is arrived at, but putting the figures into the usual form 
for comparison gives the following, assuming seven days per 
week :— 


Earnings per mile run ................ 12:52d. 
Working expenses per mile run ........ 10:52d. = 84 per cent. 
Net earnings per mile run.............. 2-00d. — 16 per cent. 


Whether “working expenses" include any repairs is left in 
doubt, but it is at least probable that there is some maker's 
uarantee covering the first few months of use. Reasoning 
rom analogy it do not seem unfair to suggest that if a 
horse omnibus costs 0:525d. per mile run for maintenance, & 
petrol omnibus, costing about six times the money, will need 
at least 1:5d. per mile run for this purpose, which will leave 
very little divisible profit for the owners. Even this may be 
an improvement upon horse-worked 'buses, with which working 
expenses and maintenance frequently exceed 90 per cent. of 
the receipts, but it does not augur any serious and sudden 
damage to tramway traffic. 

The working expenses per car-mile on large electric tram- 
way systems rarely exceed 6d., and many cases can be found 
where the costs are materially lower. 

The largest item in working expenses is the wages of the car 
crew. The omnibus cannot run at a lower wages rate than the 
tramcar; it may even be found advisable to pay the driver 
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somewhat more than the usual wages to secure the skill and 
attention needed to get the best service out of petrol engines. 

As the carrying capacity of the omnibus is only half that of 
a bogey tramcar it]is seriously handicapped by the necessarily 
higher proportionate wage expenses. 

If, power for power, the petrol vehicle were to cost less than 
the electric car, the petrol car would undoubtedly take its 
place upon the rails. But it is highly improbable that petrol 
can get anywhere near the present cost of electrical energy. 
The total cost of production and distribution to the car, 
including all capital and maintenance charges, varies between 
154. and 2d. per Board of Trade unit, according to local сіг- 
cumstances, and on a good road this is the power cost for one 
car-mile. 

At the present cost of petrol no such figure seems probable 
when the low load-factor of the engine, due to frequent stop- 
ping and starting, and great range of power needed is taken 
into account. Nor does there appear to be any probability 
that repairs and maintenance charges can be got down to the 
figures of electric practice. 

It has been freely stated by advocates of the motor omnibus 
that it can give a quicker service than the tramcar. This 
advantage, so far as it exists in fact, is purely artificial and 
temporary. There is, probably, not an electric tramcar in 
London that cannot run at 20 miles an hour on the level, and 
it is not difficult. to find some travelling at that speed 
frequently enough not far outside the 4-mile radius. The 
permitted speed of the tramcar is certain to increase as its 
safety becomes demonstrated and other traffic gets accustomed 
toit, Whether a really frequent service of motor omnibuses 
at speeds of 14 to 20 miles per hour can be safely operated in 
busy thoroughfares remains to be proved. It is at least con- 
ceivable that though one such vehicle every 10 minutes gets 
along safely, three or four per minute would create difficulties 
in some central London streets. Driving to the common 
danger is an offence at any speed with any vehicle, and 
skidding on a greasy road may have very awkward con- 
sequences. Hence there is no reason to fear that motor 'buses 
will show any permanent speed superiority over the electric 
tramear. 

The motor omnibus will doubtless prove a valuable addition 
to our means of locomotion. It will accelerate the abolition 
of the horse from our cities, and thereby diminish mud and 
other kinds of dirt. It will perform many services supple- 
mentary to the tramways, tubes and subways that will form 
the chief arteries of traffic ; but there will have to be very 
large changes before it can supersede any of those facilities. 


ELECTRICAL EQUIPMENT OF THE LONDON, 
BRIGHTON & SOUTH COAST RAILWAY. 


We are now able to give a few more particulars of the 
scheme for the electrical equipment of the suburban lines of 
the London, Brighton & South Coast Railway than were pub. 
lished in our issue of December 23rd last and in the supplement 
Table given with our issue of February 3rd. The specifications 
have now been issued by the consulting engineer, Mr. Philip 
Dawson, and eight firms have been invited to tender. These 
are Messrs. Dick, Kerr & Co., the British Thomson-Houston 
Co., the British Westinghouse Company, Siemens Brothers & 
Co., the Allgemeine Elektricitiits Gesellschaft, Brown, Boveri & 
Co., Messrs. Ganz & Co. and the Lahmeyer Company. The 
Oerlikon Company were also asked to tender, but have not 
accepted the invitation. 

Although Mr. Dawson has himself worked out a complete 
and detailed scheme for the electrical equipment of the whole 
of the vast network of suburban lines belonging to the Com- 
pany—a task upon which he has spent two years—-and has 
embodied the result of his labours in a voluminous report to 
the Company and a large collection of drawings and designs, 
the contractors are left considerable latitude, results rather 
than details having been specified. The general features of 
the overhead equipment are necessarily fixed, however, and 


this will consist of a single overhead wire of 0:5 sq. in. section 
for each line of rails, fed at about j-mile intervals with single- 
phase alternating current at 6,000 volts and 25~. A suspended 
centre conductor has to be employed, owing to the large num- 
ber of lines running abreast in the greater part of the route, 
which place out of consideration any side-conductor system 
such as that which has been worked out by the Oerlikon Com- 
pany or the one used by Messrs. Siemens & Halske in the 
Berlin-Zossen trials. The rails will be bonded not to one 
another but to a return conductor, which it may be presumed 
will have to be concentric with the feeders to the over- 
head line, in order to diminish impedance as much as 
possible. | | 

At the outset a 5-mile length of line will be equipped from 
Battersea Park to Peckham Rye, with four intermediate sta- 
tions, but it is not improbable that in a few months’ time 
extensions to Victoria on the one hand and London Bridge on 
the other will be decided upon, making the whole length of 
route 11 miles, and representing 25 miles of single track. 
Tenderers are to assume an average speed of about 22 miles an 
hour with 20-second stops at the stations and two minutes at 
termini, and a unit train of two motor cars and one trailer, each 
seating 60 passengers, and they аге to guarantee to keep within 
certain limits as regards the heating of the motors. There will 
be four motors per car, each rated at 250 H.P., and connected 
to the axles by single reduction gear. A multiple unit of con- 
trol is insisted upon, with no train cable carrying the main 
current from car to car. 

As is usually the case with railway contracts, the general 
conditions appended to the tender are rigid. One clause 
which may be mentioned, however, specifies that should the 
Company desire to extend the system not more than 18 months 
after it has started, the contractors are to be ready to extend 
the contract to a further portion or all of the Company's 
suburban lines if desired. This is significant of a desire to 
progress with the “ electrification " once it is started. 

It should be added that the Board of Trade is taking con- 
siderable interest in the experiment, and has thrown noobstacles 
in its way ; in fact Mr. Dawson informs us that he has profited 
by their assistance and advice. 

Up to the present it has not been decided whether the 
Company will generate its own power or buy it from one or 
more of the companies supplying in the districts through 
which the line passes. As it will require some 500 amperes 
at 6,000 volts to start a train, it is evident that large generating 
units will be needed. 


LIVERPOOL CORPORATION ELECTRICITY SUPPLY 
ACCOUNTS. 


The electricity supply accounts of the Liverpool Corporation 
for the year ended December 31, 1904, show an increased sale 
of 3,318,561 units over and above that for the previous 12 
months. Altogether, nearly 29} millions of units wero sold 
during the year, 19 millions of which were taken by the trams, 
10 millions by private consumers and the remainder by public 
lighting. The actual maximumsupply demanded was 1 4,093kw , 
as against 12,600kw. in 1903, and the number of consumers 
has also increased from 5,084 to 5,639. Аз а result of the 
larger number of consumers the connections to mains, equiva- 
lent to 8 c.p. lamps, have gone up from 525,812 to 583,430. 
To meet this Jarge increment of consumers and connections no 
additional generating plant has been installed, however, and 
the figure therefore remains at 24,470kw. The price charged 
for lighting, 33d. and 3d. per unit, and the number of public 
lamps, which 1s equivalent to 1,469 8 c.p. lamps, have also 
remained unaltered. For motive power 2d. to 114. is charged, 
for public lighting 2d., and for traction 1°12d. per unit, with 
an addition at the rate of 5 per cent. for each 1s. per ton paid 
for coal in excess of 6s. per ton. uM 

The total works costs of generating and distributing 
29,333,623 units sold during the year, excluding manage: 
ment charges,” &c., was £69,945, бз. 9d. This works ont to 
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0:573d. per unit. For the previous year the corresponding 
figure was 0:679d. The following Table gives the various 
items, and also the management charges, interest, redemption 
fund, «е. :- - 


, Year ended | Year ended 
Dec. 31, 03. Dec. 31, '04. 


Units sold to consumers .................. 8,697,474 | 10,069,856 
á „ for public lighting | 274,837 284,634 
is „ for traction .................... 17,042,751 | 18,979,133 
Total units sold .......................... | 26,010,069 | 29,333,623 
GBNERATING Costs. ‘Per unit sold|Per unit sold 

Coal (including unloading) ................ | 0383464. 295d. 
Oil, waste, water and stores 0:063d. 0:043d. 
Wages at generating stations .............. |. 0°147d. 0:123d. 
Repairs and maintenance .................. | 0:0844. 0:078d. 

| 0-6394. 0-584d 

| E 

DistiiunvriNa. Cosrs. | 

N. ГТ КГ Г ГЛ 0 018d 0:014d. 
Repairs and maintenance ee 0:027d 0:025d 

| 0:040d 0-039d. 
Total works costs 0°679d. 0:6134. 

MANAGEMENT CHARGES, «C. 

Rents, rates and taxes .................... 0:118d 0:135d. 
Contribution to City Fund.................. 0:018d 0-U16d. 
Salaries, stationery and establishment charges 0:082d. 0:0774. 

| 0:218d. 0-228d. 


0:801d. 


Total costs, e.ccidg. interest and redemption fund» 08974. 

Sundry charges, insurance, & ꝗ 0.0154. 0:016d. 
Interest seas os coe nae E cee erie POS 0:396d. 0:439d. 
Sinking lund оосо oan hee 0°8084, 0:314d. 
Total costs, incldy. interest and redemption fund — 1'616d. 1`5704. 


The load-factor increased from 23:5 in 1903 to 23-7 in 1904. 
The total works costs for 1904 were £69,945. То this must be 
added £16,432 for rents, rates and takes, £11,456 for manage. 
ment charges, £1,967 for special charges and £114 written off 
for bad debts, Thus there is a total expenditure so far of 
£99,914, and as the revenue from all sources amounts to 
£236,404, there remains a balance of £136,490. This balance 
is disposed of as follows: Interest £53,618, sinking fund 
£35,362, reserve fund £16,286, renewal fund £11,290, con- 
tribution to general rate £16,934. 

The following is an analysis of the capital expenditure up 
to December 31, 1904, showing the expenditure on the various 
items per kilowatt installed in the generating station, and the 
percentage which each item represents on the whole capital 
expenditure :— 


Total £ per of 
Account. Dec. 31, 1904. k. w. total. 
Purchase money paid to Liverpool Elec- £ s. d. | 
trie Supply Со..................... 400,000 0 0 1634 2327 
Additional capital spent by Co. but not 
included in share capital............ 36,474 3 11 L49 | 212 
PANGS os (ever eoi v opis au e IS ER 7,624 15 10 031 0:44 
Buildinga Me 215,234 14 0 879 12-52 
Масоһїпегу.......................... 419,416 7 8 17:15 | 24°40 
Accumulators ...................... 8,588 9 11 0:35 | 0:50 
МАШ ever eid Par DOR ease ces 500.510 5 6.2016 | 29-12 
r оваа ки еей ' 26,282 10 10 1:08 | 1:53 
Electrical inetruments................ | 5,556 18 0 0:23, 0:33 
Cost of provisional order, creation of | 
stock, transfer of undertaking, &c. .. 50,949 7 6 208 297 
Purchase money paid to the Garston & 
District Co. ere e ler D een 48,080 3 6 196 280 
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1,718,712 16 8 70:24 | 100 


In the following table are given the amounts which were 
set aside last year for interest, &c., and the percentage relations 
which they bear to the capital expenditure :— 

Per cent. of capital 


expenditure. 
Interest ................... £53,618 8 M ........ 3:12 
Sinking fund .............. 88362 1 9 ........ 2 23 
Reserve , , 16,285 18 8 ........ 0°95 
Renewal ,, ............ 11,289 12 11 ........ 0:66 
Contribution to general rate 16,934 9 5 ........ 0:98 


THE MOTOR CAR EXHIBITION. 


The motor car exhibition at Olympia, which will close to- 
morrow (Saturday), is certainly the finest which has ever been 
held in this country, and certain experts hold that it even 
eclipses anything of the kind held in the world. From the 
numbers of visitors its success cannot be doubted, and it is 
said that the value of the exhibits is nearly three-quarters of a 
million sterling. Unfortunately, however, the electrical 
features of interest are very few, and it does not appear that 
electric vehicles are making the progress tbat is wished for them. 
It is quite certain that electric broughams and landaulets have 
established themselves firmly for town work, for people who 
can afford them, but the field is necessarily very restricted, and 
the number of manufacturers does not increase at any very 
startling rate. 

The finest exhibit of such carriages at Olympia is undoubtedly 
that of the Electromobile Co., who show a brougham, a lan- 
daulet, an ambulance waggon, a chassis of the latest type and 
a petrol landaulet fitted with a 15 н.р. Napier engine. 
Several important improvements have been introduced on the 
standard chassis. The front wheels have been set forward 
6in., giving a slightly longer wheel-base, and the rigid front 
spring hangers have been replaced by half-springs. The rear 
suspension has also been improved by the addition of a trans- 
verse spring which supports the weight of the body, and to 
which the side springs are attached in the usual manner. A 
new form of circuit-breaker has been introduced ; this is fitted 
with a carbon break, and prevents the breaking of the circuit 
on the controller. In practice this has been found to be ve 
efficacious, eliminating all trouble from burnt contacts. This 
chassis is fitted with a safety device, which renders it impos- 
sible for the running plug to be inserted except when the con- 
troller is on the zero or neutral position by means of a lever 
which is always in front of the socket when the controller is 
on any running position. The socket is fixed in a conspicuous 
position in the front of the car, so that a casual glance will show 
whether the plug is in position or not. All the company's 
carriages are now fitted with an efficient mileage recorder. 
The counter, which can be locked, is fitted to the chassis in a 
conspicuous position at the rear. It is driven by means of 
I gear and tlexible shaft direct from the gearing. 

The electric ambulance van shown is mounted upon one of 
the company’s normal chassis. It is fitted with two full-length 
stretchers, one above the other, which slide into the van from 
behind. A wide passage for the attendant runs down the 
right-hand side of the van. The carriage is lighted and 
warmed by electricity, and is completely fitted with all neces- 
sary appliances for first aid. The driver’s seat is covered as a 
protection from weather, and telephone communication is pro- 
vided between the driver and the attendant. The van is 
intended entirely for city use. A distance of 25 miles can be 
covered on a single charge of the battery, and an exhausted bat- 
tery can be exchanged for a fully charged one in two minutes. 
In the brougham there is an ingenious little indicator worked 
by separate storage cells. Instead of communicating with the 
driver by means of a speaking tube, the occupant of the car- 
riage has merely to press a button corresponding to the direc- 
tion to be indicated, and the order appears in red in front of 
the driver's feet. No fewer than 10 different signals can thus 
be conveyed. 

Messrs. W. and F. Thorn exhibit a Silvertown landaulet and 
a standard chassis. There are two motors, each of 2} H. P., fitted 
one on each axle, and thus a four-wheel drive is obtained, giving 
great smoothness in running and freedom from skidding on 
greasy roads. The motors are made totally enclosed so as to be 
perfectly damp and dust proof, and are fitted with automatic 
chain lubrication. They are capable of working at 50 per 
ccnt. overload for a considerable time, and for a short time 
at double their ordinary load, without any injury, and are so 
arranged that should either motor get damaged the carriage 
can be run on the other alone. The framework of the Silver- 
town chassis is made from one piece of channel steel, to which 
all the parts are securely fastened. The spring brackets are 
forged from the solid metal, and the springs are designed so as 
to give comfort in travelling over rough roads, and are at the 
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same time stiff enough to prevent undue movement of the | theroad. All parts are made adjustable, and the radius rods are 
carriage. The axles are made of nickel steel and are turned | made out of solid forgings securely fixed to the pivot axles. 
all over. Spur gearing is used for transmitting power from | The wheels run on ball bearingsof special design, which are dust- 
the motors to the wheels. A small pinion on the armature | proof and oil retaining. By taking off the hub cap and screwing 
shaft drives a large gear wheel, which is firmly fixed to the ; off the octayonal nut the wheel is free to be slipped off the axle. 
outside of the balance-gear box, the whole arrangement being | Each car is fitted with +4 E.P.S. cells on ebonite trays con- 
enclosed in a steel gear case, making an efficient and silent | tained in teak boxes. One charge is sufficient to propel the 
drive. The controller is of strong mechanical design, and all vehicle about 35 miles on good level roads. The general 
the contact surfaces are large enough to carry the current | appearance of the Silvertown cars is excellent, and they arc 
required by the motors without heating. Wrought copper | designed on sound engineering principles. The chassis are 
contact brushes are carefully fitted to the drum of the con- | built by the India Rubber, Gutta Percha and Telegraph Works, 
troller to ensure a good bearing surface. A prominent feature | and the electrical equipments. are also supplied by the same 
of the Silvertown controller, which is not found in several other | firm. Messrs. W. and F. Thorn are responsible for the con- 
types, is that the current is never broken on the drum, but | struction of the car bodies. 

always automatically by a quick-break chopper switch, thus | Probably no exhibit in the exhibition receives more attention 
preventing burning of the segments, and the consequent bad | than that of the Brotherhood-Crocker Motors Limited. This 
contacts and heating troubles. ‘The same switch, which is | firm is a new recruit to the motor car industry, and it must 
fitted with a carbon break, is also independently operated by | be confessed that the work which they turn out augurs well 
the brake-pedal before any braking effect can take place, and | for their future success. Every part of their cars is made in 
is held open by a cam when the brake-pedal is released, till the | this country, and the name of Peter Brotherhood is a sufficient 
controller handle is brought back to the neutral position. The | guarantee of excellent workmanship. This well-known firm 
cam is then released and the switch closed again as the con- | of engine builders is responsible for the manufacture of the 
troller handle is moved to the notch required. There are eight ' engines fitted to the Brotherhood cars. With the mechanical 
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Transverse section. | Longitudinal section. Front elevation. 
Fic. 1.— BnornEnHOOD-CROCKER IoNrrioN Gear, (} full size.) 


forward positions, five brake, and five reverse, all of which | design of these petrol cars we have little to do, but the 
are controlled by one handle, placed under the steering wheel. | ingenious devices employed in connection with the ignition 
The first four steps in the eight forward positions are intended | gear are deserving of special attention. Low-tension current 
primarily as starting positions, but can also be used for slow- is supplied from accumulators to the primary of a cartridge 
speed traffic work, the first position, for instance, giving a | coil and trembler which is in series with four metallic segments 
speed of about 13 miles per hour, and the remaining four | mounted on an insulating ring on a half-time shaft. The 
positions give running speeds of about 7, 10, 12 and 15 miles | function of these segments is merely to effect economy in 
per hour respectively. Internal expanding metal-to-metal | consumption of current by allowing the primary circuit to be 
double-acting brakes are fitted. The phosphor-bronze brake- | closed, in the aggregate, during the half of each revolution 
shoes work on the inside of a steel drum, rigidly fixed to the ү only. In a circular glass-covered dial are mounted four ter- 
hub of each rear wheel, and are well protected against wet | minals, each corresponding to a sparking plug, and this dial 
and dirt. "These brakes will hold the carriage from running | is mounted on the dashboard so as to be always visible to the 
backward or forward, and are sufficiently powerful to hold the | driver. On the end of the shaft carrying the low-tension 
car on the steepest gradient. All parts of the brake-gear are | segments mentioned above, is a revolving ebonite arm, 
made adjustable, and a notched lever is fitted to hold the | on the underside of which is fixed a short strip of brass. 
brake-pedal in any desired position. By bringing the con- | Embedded in the ebonite rim of the dial is a brass ring 
troller handle to one of the brake positions an electric brakeis | and one high-tension lead is connected to this. Thus the 
put in action, by which the carriage can be made to descend | path of the high tension current is from the coil to the 
any long hill at different speeds, according to the position of brass ring, whence it jumps a very small air-gap to the brass 


the handle. A strong sprag is fitted, and is worked from the | strip on the revolving arm, and from there across another very 
driver's seat. The steering gear, combined with the bevel | small air-gap to the top of the terminal. Then it is taken, by 
wheels for actuating the controller drum, is contained in a | means of a high-tension lead, to the sparking plug itself, and 
phosphor-bronze case, which is made dirt-proof, and is securely | back to the other terminal of the coil. By this arrangement 
fixed to the frame of the car. The steering is of the irre- | the driver is able to see at a glance whether proper sparking 
versible type, and the connecting rod is provided with cushion | is taking place in all or any of the cylinders. Above each 
springs and adjustable ball joints to take up any shocks from | cylinder is fixed a small switch, by means of which any plug 
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may be cut out of circuit if desired and the spark caused to 
pass from the switch blade to a bus bar. This prevents 
damage to the insulation of the coil if a plug is disconnected 
when the engine is running. One great disadvantage of 
ordinary ignition devices is the primitive arrangement for 
advancing or retarding the рК. lt frequently hap- 
pens that the driver forgets to retard the sparking on 
stopping the engine, and the result is that there is con- 
siderable danger of back-firing when starting again. In the 
Brotherhood car this difficulty is overcome by the agency of a 
5 governor which automatically advances or retards 
the sparking according to the speed of the engine. Referring 
to the illustration, it will be seen that the vertical spindle, 
which is driven off the half-time shaft, is fitted with a worm 
geared to the shaft carrying the ebonite distributor arm. This 
vertical spindle is also capable of vertical movement effected 
by the centrifugal governor, and the method of operation is 
thus so obvious as to need no further explanation. Brother- 
hood cars are now being made, with four cylinders, up to 
40 11. b., and it is the intention of the company to devote special 
attention to the manufacture of cars of high power, such as are 
required for omnibuses, &c. 


Messrs. Willans & Robinson show some excellent specimens 
of castings produced by a special process which climinates all 
blow holes, &c. Certainly the sections of cast-iron cylinders 
and other parts display a degree of homogeneity which wc have 
seldom seen before. Moreover, Messrs. Willans & Robinson 
inform us that their process enables them to produce large 
numbers of castings from the same pattern without a single 
failure. The process is a secret one, but it is understood that 
special attention is paid to the mixture of the metal. The 
same firm also make a speciality of bearings which are not cast 
from any particular metal, but the process may be applied, it is 
said, with equal success to any alloy. Troubles due to the 
segregation of the different constituents are avoided, and a 
praetically complete equality of the structure of the mass of 
the bearing is obtained. The result is that there is an equal 
distribution of the load over the wearing surface of the bear- 
ing, which increases its durability and anti-frictional properties 
to a considerable extent. Phosphor bronze cast in the ordinary 
way and having an ultimate tensile strength of 13-4 tons рег 
square inch, when cast by the new process has an ultimate 
tensile strength of 19-7 tons per square inch. The respective 
figures for gun metal are 12:1 and 19:0 ; and for yellow brass 
75 and 16°0 Lately, however, some yellow brass cast by this 
method has shown a tensile strength of nearly 20 tons. 

Some new speed and distance recorders are shown by 
Messrs. S. Smith & Son. Their “milometer” is a small instru- 
ment about 3in. in diameter covered with a thick lens. It is 
simply attached to the outside of the сар of the wheel, in which 
position the mileage run is easily read. The register extends 
from 1 to 10,000 miles. Messrs. Smith & Son also show one of 
their new speed indicators with a supplementary “tell-tale” 
hand. By this device it is possible to ascertain the highest 
speed attained during any period, but the indicating hand may 
be reset at its original position at any time by pressing a button 
at the top of the case. It is claimed that the indicator will be 
of considerable utility in rebutting police evidence. 

Of accessories, in the form of accumulators, ignition devices, 
&c., probably the best exhibit is that of Messrs. Peto & Rad- 
ford. This firm shows one or two new forms of sparking 
plugs in which the spark jumps from an inner to an outer 
ring instead of between two points. One feature of novelty is 
an aluminium rectifier for charging accumulators from an alter- 
nating-current source of supply. This consists of four small cells 
holding about 4 pints each working on the Nodon principle. 
As it is now becoming customary to equip petrol cars with 
low-tension magneto ignition Messrs. Peto & Radford are 
showing a number of magneto generators which are supplied 
in combination with an induction coil and accumulators, the 
latter to be used in starting the car. 

Although the number of variable speed gears which have 
been devised is legion, that shown by Messrs. Johnson & 
Phillips, which passes under the name of the “ Newman” gear 
possesses points of great ingenuity. Usually, a motor car 
is fitted with gearing which gives three or four changes of 


speed, but the Newman gear gives any speed from zero to 
maximum. Ся 

On the end of the constant speed shaft a crank or eccentric 
of variable throw is fixed, and the throw of this eccentric can 
be varied at will by suitable mechanism. The centre is 
shown by the small circle at A (Fig. 2), and when the constant 
speed shaft is in rotation, the point A revolves in the dotted 
circle shown passing through A. Connected to the variable 
eccentric A are four arms or connecting rods, whose centre 
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lines are shown by the lines B., B., В., B., which are connected 
on their outer ends to studs Ci, Ca, C., C, each stud being fixed 
in the clutches D, D,, D.. D.. These clutches are of the 
roller type, i.e., they drive in only one direction, and release 
when turned in the opposite direction. Each clutch D,, D., 
D., D, turns on a stud or pin E, E», Ez, E, which is fixed 
into the back of the casing surrounding the gearing. The 
clutches are surrounded by rings Fi, F., Е, F., having gear 


Fic. 3. NEWMAN GEAR Вох. 


teeth formed on them. These four gear rings all gear with 
one common pinion G in the centre, this pinion being fixed on 
the end of the variable speed shaft. It must be understood 
that the eccentric A is not directly connected in any way to 
the pinion G, the constant speed shaft being supposed to stand 
up out of the plane of the diagram, there vane a space between 
the eccentric A and the pinion G. Now if the eccentric is 
supposed to revolve, it will be seen that the clutches are 
moved backwards and forwards at each revolution of the 
eccentric through an angle depending on the throw of the 
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eccentric. "The greater the throw of the eccentric the greater 
will be the angle, while if the throw is reduced to zero, i.e., if 
the centre of the eccentric is made to coincide with the centre 
of the constant speed shaft, the clutches will be at rest. ES 
each clutch moves backwards and forwards it drives its gear ring 
through a certain distance and then releases, but it must be 
observed that before it has released, the next clutch has taken 
up the driving, and that therefore the motion of the pinion 
and variable speed shaft is continuous, and its speed depends on 
the angle through which the clutch oscillates, this angle being 
controlled by the throw of the eccentric. With zero throw 
the variable speed shaft is at rest, but it begins to move as 
soon as the eccentric is given a slight throw and attains a 
maximum speed with the maximum throw of the eccentric. 


THE SELECTION OF ELECTRIC CABLES.* 


BY L. B. ATKINSON AND C. J. BEAVER, 


The specification of any standard conductor should state the 
effective sectional area of the whole conductor i. c., the area of a 
solid wire having the same coductivity, and the number of wires in 
the strand, or alternatively, as is common in the case of small con- 
ductors, the gauge number, or diameter in mils of the wire, and the 
number of wires in the strand. It should further define the 
minimum conductivity allowable. In the case of tinned wires it 
should also state the percentage permissible departure from the 
standard of conductivity produced by the tinning. 

Every engineer specifies that conductors shall be of electrolytic 
copper of 100 per cent. Matthiessen’s standard, but in few cases, 
especially with smaller ones bought commercially, is this tested, 
and there are copper conductors in the market of not more than 
80 per cent. (Matthiessen’s standard) conductivity, and these are 
accepted and used for house wiring and other purposes without dis- 
covery. It cannot be claimed that such wire is bought by the 
manufacturer as high-conductivity copper, as there is no difficulty 
in obtaining electrolytic copper of from 99 to 102 per cent. eon- 
ductivity. But it must always be remembered that the ‘necessary 
fixed outlay in producing a cable is large, and it is only by varia- 
tions of small percentages that profit or loss in cable making 
arises; hence a difference of about 34 per cent. in the price of the 
copper is appreciable in the case of a large turnover. It is quite 
arguable that the margins of carrying capacity, insisted upon by fire 
insurances and supply companies’ rules, are so great that such 
cables are quite sufficient for all requirements; but if they are, the 
rules should be altered, or rigid tests should be made to ensure that 
all tenders are really on a similar basis. 

The efficiency of the tinning process also has an effect on the 
conduetivity of wires; the detrimental effects of imperfections in 
the preparation of the wire, and incorrect temperature of the tinning 
bath, &c., are of course more marked on small than on large wires. 
Cases have been known in practice where imperfect conditions in 
the tinning process have resulted in a variation of as much as 12 per 
cent. in the conductivity of 20 S.W.G. wire. 


RUBBER CABLES. 

Rubber insulated cables were the first, and in the early days of 
heavy electrical engineering, the only cables used, and their use to- 
day is still very large for all purposes where high insulation and 
easy fixing and manipulation are primary considerations. Indeed, 
except for their cost, they probably would never have been super- 
seded. Speaking generally, there is hardly any article of general 
commerce in which the buyer places himself so largely in the hands 
of the seller, as he does in the matter of india-rubber; and although 
largo buyers often have facilities for analysis of goods, there are 
difficulties in the analysis of india-rubber articles which are hardly 
paralleled in other general analytical work, and to correctly inter- 
pret results, and to appreciate the vital points to cable manufacture, 
it is essential that the analyst should not only be, to some extent, 
а specialist in rubber, but should also have knowledge of the manu- 
facture of cables, and of the various electrical phenomena which 
affect the life and efficiency of cables. 

In rubber cables the copper conductors should always be 
tinned, although in certain classes of flexible and special wires 
plain copper wires are used, and cotton lappings are inter- 
posed between the conductor and the rubber. The proportion 
of such wires used nowadays is, however, almost negligible. 
Oxidation is the form of deterieration to which rubber is most 
liable; and to a greater extent with pure than with vulcanised 
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* * Some Points on the Selection of Electric Cables," read before the 
Manchester Local Section of the Institution of Electrical Engineers 
on Jan. 31. Slightly abridged. 


rubber. Now the chief office of the pure rubber layer in a vul- 
canised rubber cable is to prevent the sulphur in the compound 
rubber attacking the conductor. It has, of eourse, a high dielectric 
strength, but for this alone it would be unnecessary to use abso- 
lutely pure rubber. It is a chemical fact that copper is a powerful 
carrier of oxygen, and that it will readily pat with its oxygen to a 
substance which has a great affinity for 1t. It is unnecessary here 
to refer further to this oxygen carrying property beyond pointing 
out that similar reactions occur in the boiling (. e., oxidation) of oils 
for varnishes and other purposes, the oxygen carriers (commonly 
known as ''driers") being such oxidising agents as lead oxide, 
borate of manganese, &c. It may also be mentioned that, within 
the last few years, the rapid deterioration of the rubber in certain 
waterproof garments has been traced by the late Dr. C. O. Weber 
to the use of copper salts in the manufacture of the cloth before 
roofing. 

j It will thus be seen that we have (for certain electrical reasons) 
in close proximity in a rubber cable two substances, rubber and 
copper, which for chemical reasons should be kept apart. The 
coating of tin on the wire acts as the necessary separating medium, 
and in face of the facts noted above, it is obvious that its efficient 
application is of the greatest importance. Until recently specifica- 
tions hardly referred to this matter at all. Those of certain Govern- 
ment departments simply specified that the tin must be free from 
lead, and that the conductors must be clean after vulcanising. This 
did not meet the case completely, and apparently it was found that 
clean conductors immediately after vulcanising did not necessarily 
mean efficient tinning, a fact well known to cable makers. Then 
a storage period between the first and second official inspection, 
varying from one to three months, was specified, which, though 
attaining a greater degree of safety. is a cumbersome way of 
arriving at the desired end. There is now а marked tendency to 
ensure reasonable efficiency and uniformity by striking at the root 
of the matter, and specifying a definite test of the tin coating. The 
standard test, which is known as Glover’s Test, is now being used 
by the largest makers of tinned wire in this country and abroad, 
and was devised by one of us in 1897, and has been in daily use for 
the past seven years. Appendix I. describes the test in detail. 

“ Pure rubber” should consist of absolutely pure rubber, without 
admixture of any kind. Pure hard fine Para rubber sheet is chiefly 
prepared by what is known as the '* spreading method,” in which 
the requisite mechanical and other properties are attained by age- 
ing” (hanging in dark rooms at a certain temperature) for several 
months. It is obvious that such pure rubber must be expensive. 
With raw rubber in the neighbourhood of 5s. 3d. per pound the cost 
to the cable maker wil be about 8з. 6d. per pound. Though 
at the present time rubber strip, purporting to be pure Para, is 
being offered at 5s. 9d. per pound. There is, therefore, little occa- 
sion for surprise to find that in foreigu cables, and in cables made 
by firms with little or no reputation to support, the pure rubber, as 
shoes described, is substituted by а lower grade rubber, in which 
the requisite elasticity and mechanical properties are obtained by 
vuleanising by what is known as the “cold cure" method. This 
consists of treating the surface with chloride of sulphur in carbon 
bisulphide. Apart from the fact that this rubber contains sulphur, 
contrary to the essentials of its functions in the cable, it nearly 
ulways contains traces of hydrochloric acid as an after result of the 
chemical treatment. The danger of using such rubber hardly needs 
empbasis, but the temptation to the small maker lies in the fact 
that it can be produced at something like 40 per cent. less cost than 

pure Para strip made by the best method. 

In some cases of cheap cables the pure rubber may be found to 
contain a proportion of rubber substitute," which usually consists 
of oxidised or vulcanised oil, sometimes with an addition of wax. 
Such adulteration is not only fraudulent, but almost as harmful as 
the low grade chemically treated rubber referred to above. Where 
no attempt is made to adulterate, it is sometimes found that makers 
attempt to imitate the hard non-adhesive surface of correctly 
“aged” strip by coating with a film of soapy composition. Wires 
coated with such rubber will blacken before vulcanising if traces of 
free alkali are present. 

Even in pure rubber strip, made solely from fine Para rubber, 
appreciable differences in the tendency to oxidise may be noticed. 
Fig. 1 illustrates the rate of oxidation of various inakes of pure 
rubber strip, the curves showing the results of ageing tests which 
were carried out byexposing weighed quantities of the finely divided 
pure rubber to the atmosphere continuously at a temperature of 
210^F. Precautions were taken to expel all traces of residual 
solvent and surface moisture before the actual experiments were 
commenced. It will be seen that sample No. 4. oxidised most 
rapidly, and after 80 hours’ exposure the finely divided particles 
were sufficiently oxidised to form a magma. 

The same thing occurred with sample No. 2 at 70 hours, while 
samples 1 and 3 remained almost unaltered at 120 and 130 hours 
respectively. It was found that the 5 of rubber resins in 
the various samples bore a well-defined ratio to the rate of oxidation 

observed. 
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Compound or vulcanising rubbers are usually applied in two 
layers, that next the pure rubber being usually drab in colour and 
the outer grey. It 1s not necessary here to consider why they are 
so applied or coloured, as technical reasons and the eonservative 
ideas of makers and users both have some bearing on the matter. 
They should have for their basis hard fine Para rubber, and should 
be vulcanised with a minimum proportion of pure sulphur and 
mixed with mineral matter only to the extent required for the par- 
ticular grade of cable which it is intended to produce. The addition 
of rubber substitute should never be allowed, and the expression 
" eontaining no organic matter other than rubber" is in some 
specifications intended to prohibit such materials. 

In few cases are analyses made to check this important matter, 
and even when the specification is framed to bar substitutes large 
contracts are frequently placed without reference to anything of the 
kind, and the first-class firm has to be passed and orders given to, 
possibly, a foreign competitor, who does not scruple to put in his 
“ mixings 5 per cent., 10 per cent., or even more of a material 
costing anything from 4d. to 1s. per pound, in place of the hard fine 
Para costing from бв. to 7s. 6d. per pound, according to the state of 
the market. Such substitutes are invariably prejudicial to the life of 
rubber cables or any other rubber goods. They increase the liability 
to oxidation, because they only form mechanical mixtures, and 
neither combine chemically nor cohere physically ; in fact, they sub. 
divide the particles of rubber when ground up with it, and this means 
imperfect results as regards durability, from mechanical and from 
electrical points of view. The Admiralty moist heat test of 320 F. 
for four hours was designed to indicate roughly the presence of this 
class of adulterant, the substitute becoming partially saponified by 
the steam. Though only a rough test, it has answered its purpose 
fairly well. 

. Specifieations frequently state the permissible percentage of 
mineral loading matter, or conversely the minimum proportion of 
Para rubber; but it will be readily seen that, in spite of specifica- 
tions, the due performance of them is difficult of verification. 
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Consider as an example a specification issued not long ago for high 
and low-tension cables, involving some thousands of pounds; and 
note, notwithstanding its apparent exactitude, the loopholes that 
existed for variation therefrom. The specification, as regards 
materials, ran as follows :— 

Iane-tension Cables.—Conductors to be of high-conductivity copper well 
tinned. The insulation to consist of pure and vulcanised rubber, the 
latter to contain not less than (X) per cent. pure Para rubber, and the 
insulation to be not less than 1,250 megohms per mile. 


The specification for extra-high-tension cables was worded in a 
similar manner, with the difference that the insulation resistance 
was not specified. The contract for these cables was sent abroad, 
British prices being far higher than those of foreign competitors. 
Analysis of samples of the dielectric supplied under the contract 
showed distinctly the reason of the discrepancies in the tenders. 

The pure rubbers contained “rubber substitutes," and the pro- 
portion of them varied from 18 per cent. in the best to 40 per 
cent. in the worst sample. There were also indications that even 
the pure rubber which was present was not fine Para, which 
those who drafted the specification no doubt wanted. One sample 
of so-called pure rubber contained over 1 per cent. of sulphur. 
The vulcanised compound rubbers also contained rubber substi. 
tutes varying in quantity from 5 per cent. in the best to I5 per cent. 
in the worst, and although the results showed that the makers had 
kept within 5 per cent. of the letter of the specification as regards 
the proportion of rubber to be used, there were signs that a rubber 
inferior to fine Para had been used, though no doubt the expression 
" Pure Para” in the specification was intended to mean Fine 
Para,“ and not a rubber at little more than half the price (in the 
raw state). From the analytical results it was plain to the authors 
that the specified insulation resistance could not have been obtained 
on some of the larger sizes of cable. It was ultimately found that 


difficulties in this direction had been evaded by the makers of these 
cables by taking the galvanometer readings after three minutes' 
electrification, instead of after one minute, which, in the absence of 
anything stated to the contrary, is the accepted standard, and the 
difference in test at these two intervals would correspond with an 
approximate difference of insulation resistance in such cables in the 
ratio of 1 to 3. 

The specifications issued by engineers for extra high-tension 
rubber cables usually state the proportion of Para rubber which the 
vulcanised rubber shall contain, the pressure test to which the cable 
shall be subjected in water (usually two to three times the working 
pressure), the insulation resistance per mile and sometimes the 
radial thickness of the dielectric. Much greater care is necessary in 
making extra-high-tension cables than in ordinarylow-tension cables, 
because the working conditions have a tendency to create effects 
(such as electrolytic dissociation in the dielectric and static discharge 
from the outer coverings of the cable and the consequent ozonising 
effect) which are almost negligible at ordinary low-tension pressures. 
The former depends to a very great extent on the treatment of 


the rubber and the selection and preparation of the loading materials 


which are used in conjunction with it. The latter may be avoided 
to a very great extent by metallic braiding or lead covering. Other- 
wise there is always risk of a static discharge occurring from the 
usual fibrous outer coverings at local places, which afford con- 
venient paths for the same, which may cause local oxidation of the 
rubber and ultimately a breakdown. 

Before leaving the subject of rubber cables it may not be out of 
place to consider briefly the essential features of fire-resisting cover- 
ings, as these are usually applied to rubber cables for the simple 
reason that rubber cables are chiefly used in situations where 
measures for the prevention of fires are most required. It will be 
obvious, however, that they may be just as efficiently applied to 
other types of insulation, such as V.B. or G.P., where the volatilisa. 
tion of thecombustible constituents would cause fire to spread rapidly. 

Dielectrics having these three materials as a basis are more or less 
inflaminable, though the degree of inflammability may be reduced 
by admixture with non-volatile substances, such as mineral powders. 
But this, if taken to excess, for the purpose of reducing the natural 
inflammability of the material used as a basis, is detrimental to the 
insulating properties. Hence the fire-resisting properties cannot 
practically ie secured through any modification of the dielectric, 
and must be attained by special treatment of the tapes, braidings or 
lappings which form the usual mechanical protection to such cables. 
These fibrous materials may be chemically treated, so as to be 
absolutely incapable of supporting flame, and this treatment (under 
the process devised by one of us, used by Messrs. W. T. Glover & Co.), 
is preferable, and for the sake of efficiency applied to the yarns or 
fabrics before applying them to the cable. Tanned jute is found to 
be the most suitable fibrous material for this purpose (though cotton, 
hemp or flax may be used), and has at the same time the advantage 
of being mechanically strong, and therefore not liable (as abestos is) 
to succumb to vibration or rough handling. 

During and after the process of lapping, braiding, &c., a suitable 
fire-resisting compound is served on to the coverings. It is obvious 
that any degree of fire-proofness can be attained in the cable by 
adding to the number of braidings or lappings. In practice, these 
are proportioned to the volume of inflammable material (i. e., dielec- 
tric proper) in the cable, to the size of cable and to the particular 
class of work for which the cable is intended. 

Imagine such a cable to be subject to the heat of а fierce flame 
externally fora prolonged period. After a lapse of time, dependent 
on the proportion of fire-resisting coverings to volatilisable materials 
(dielectric), the latter becomes softened by the heat, and ultimately 
decomposes and assumes the gaseous state. When the gases thus 
formed have accumulated sufficient pressure inside the cable they 
force their way through the fire-resisting coverings and burn on the 
exterior of the cable. But when the cause of the volatilisation is 
taken away (i. e., the external flame), the flame on the cable quickly 
disappears, and does not spread along the cable, as would be the 
case if the ordinary preservative compounds were used. 

In the same way, if the source of heat applied to the cable is 
internal (an arc due to a breakdown of the dielectric, for instance), 
volatilisation will proceed at the point of breakdown so long as the 
are is kept up, but the resultant flame will disappear almost imme. 
diately the arc is stopped, because there is nothing on which the 
flame can feed. 

Moreover, the flame due to the combustion of the volatilisation 
products is not hot enough to ignite any adjacent cable having 
similar coverings, eo that in every way the fire-resisting coverings 
tend to keep flame arising from any cause purely local. It may 
be noted here that even the ideal dielectric above mentioned could 
do little more than this, because it could not prevent an arc 
occurring if the cable suffered mechanical damage. 

Cables of this type have found a wide range of application for 
electric railway work, as well as for colliery, switchboard, generating 
station, house, factory, church, theatre and public building wiring. 


(To be continued,) | -— 
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THE ELECTRIC LIGHTING OF MACHINE TOOLS. 


Ever since the introduction of lighting by electricity the problem 
of applying the light to machine tools, drawing-boards and similar 
purposes has been well to the fore. Naturally, early attempts were 
made to apply electric lamps to folding brackets, but none of them 
were successful. The weight of the lamp and its lamp-holder caused 
trouble with the swivel joints, and there were troubles with the 
flexible conductors. 

To light a workshop generally with are lamps is insufficient. 
Workmen are dealing with articles of black iron to which they have 
to impart forms having dimensions limited to a very small fraction 
of an inch. They have to bore out dark castings and work into 
shady corners, and general illumination is insufficient. 


lic, 1.—ApbsustaBLE DRAWING Boarp FITTING. 


Mr. Henry Lea, of the Birmingham firm of Henry Lea & Son 
(consulting engineers), has been experimenting for some time in his 
private workshop with various devices for properly lighting his lathe. 
vice and carpenter's bench, and has now brought out an invention 
which possesses several advantages. It consists of a tubular arm 
(Fig. 1.) suspended from a large ball sunk deeply into a circular 
opening in a horizontal plate, the arm being therefore capable of 
motion in any direction to an angle of about 45deg. with the per- 
pendicular, the motion being limited by the diameter of the lower 
edge of the hole in the plate. An extension of the arm above the 
ball has a weight fixed upon it which balances the weight of the 
lower portion of the arin. Hence the aim will stay in any position 
in which it may be placed. A short 
telescopic tube slides in and out of the 
lower end of the arm, and has a light 
spring frictional attachment to prevent 
its descent by gravitation. To the lower 
end of the telescopic tube a lamp- 
holder with lamp and cardboard shade 


*. 
Ç 


Fia, 2.—FITTING wiTH HINdED 
ARM, 


Ета. 8.—ЕТАП, оғ HINGED Акм, 
ONE-THIRD Есш, SIZE. 


аге attached sometimes directly and sometimes by means of a hinged 
arm (Figs. 2 und 3). In Fig. 1 the two side brackets and the horizontal 
tube are merely the means adopted in the particular case shown for 
carrying the fitting itself in front of a window, and do not form part 
of the fitting. There is, of course, a great variety of ways in which 
the fitting can be supported to meet the requirements of the object 
to be lighted and the conditions of its surroundings. 

There is enough friction between the ball and the plate to neutralise 
the varying leverage of the telescopic tube. The electric conductor, 
consisting of a length of braided workshop “ flex,” passes upwards 
through both tubes and is connected by a bold bend to a wall socket 


above the fitting. As the conductor slides in and out of the tube it | John R. Dick. 
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simply forms a more or less bold bend. The fittings are at present 
made in four sizes, having total ranges of motion as follows :— 


No! 2 9ft. 3in. NO. 9 оха 5ft. Gin, 
Мо; tester d 8ft. Oin No.4 ..... .. . 3ft. Oin. 


That is to say, the lamp can be placed at any spot within a hori- 
zontal circle of the diameter stated, and it will remain in that position 
without tightening up any set screw, wing nut, or other locking 
device. One of these fittings, No. 1 size, has been in use for some 
time over a lathe at the Birmingham University. We understand 
that it has given the greatest satisfaction, and that the machine 
shop, pattern shop, and drawing office of the new University build- 
ings will be fitted throughout with such fittings, The battens which 
support the countershaft form convenient fixtures for carrying the 
plates in which the balls rest. 

The fittings are made by Messrs. Player and Mitchell, of Cam- 
bridge-street, Birmingham. 


MODERN OVERHEAD TRANSMISSION LIRES.* 


BY G. SEMENZA, 


The problem of the construction of an Overhead Power Trans- 
mission Line can be stated in exact engineering terms as follows :— 
To aupport on insulators a certain number of wires so as to obtain 
the necessary stability of the installation with the minimum cost in 
capital and yearly maintenance. The construction of the transmis- 
sion line demands a careful study of the topography of Ше track, 
the permissible dip of the wires, their tensions, and lastly, the 
strength of the supports. The forces acting on the various parts of 
& line are, its weight, the wind pressure on wires and poles, and 
the weight of snow and ice it may have to carry. When the dia- 
meter and coefficient of elasticity of the wire are known, it is eas 
to determine the form of the catenary from the two extreme condi- 
tions, first, when under maximum stress due to weight of snow and 
wind pressure at the lowest winter temperature, and, second, when 
at the highest summer temperature. The first condition gives the 
maximum possible tension of the wire, and the second the greatest 
dip of the catenary. From the latter figure, the height of the points 
of suspension can be determined, so that the middle point of the 
eatenary may be never less than a safe distance above the surface 
of the ground. 

When the track is a straight line with equal spans, the longi. 
tudinal tensions on any support balance each other, and they have 
then only to resist the weight of the wire and the wind pressure. 
For corner posts, the two tensions give an unbalanced resultant in 
their own plane, and, further, when two spans are unequal, there is 
an unbalanced longitudinal tension. Thus it is easily possible to 
ealeulate the vertical and horizontal tensions which each wire 
transmits to the support, and knowing the height of the wires, all 
the elements are to hand for the design of the supports and the 
foundations. The wind pressure on the post itself is small enough 
to be neglected. 

Assuming that the amount of copper in the line has been deter- 
mined from Kelvin's law of maximum economy, the following are 
the chief points in the erection of the line that demand attention. 
First of all, there is the choice of the route, and it is at once obvious 
that, if possible, this ought to be а straight line. For one reason, 
with the same percentage drop, the section of copper varies as the 
square of the length of the line, and if it is set out in a curve neces- 
sitating a 20 per cent. increase in length over the distance ‘‘ as the 


| crow flies," the weight of copper would be increased by 44 per cent. 


Then, instead of plain light poles, heavy angle supports would be 
necessary, and these not only represent a greater capital expense, 
but constitute points of weakness, as the insulators and the menibers 
of the built-up post would be subjected to much higher stresses. It 
will always pay then, even when expropriation and wayleaves cost 
considerably more, to select a straight-line route. 

The arrangement of lines on the supports is controlled by elec- 
trical and mechanical considerations, as the possible contacts between 


adjoining wires when subjected to oscillations caused by wind must 


be guarded against. With continuous current, the matter is quite 
simple, as there are no electromagnetic restrictions on the distance 
apart of the wires or their arrangement, and for this reason very 
high pressures may be used without any precautions except giving 
plenty of clearance. With polyphase currents, on the other hand, 
there must be a symmetrical arrangement of the conductors, and a 
compromise must be made between the mechanical and electrical 
exigencies. l'or three-phase lines, the figure of symnietry is an 
equilateral triangle, but it may be disposed in space in various 
ways; for instance, with one side vertical or one side horizontal. 
Although electrically they are equivalent, there is a marked differ- 
ence in the mechanical result between the two methods, as isshown 
in Fig. 1 (A and B). This illustrates a section taken at the middle 
of the span, and the projections of the three catenaries on a vertical 


* Paper read before the Assoz. Elettro. Ital. Abridged translation by 
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plane. The dimensions are in millimetres. Only the wires and 
insulators are shown in the diagram, the poles being omitted. 
With the action of the wind the wires will oscillate so that the 
lowest points will describe circles having as centres the projections 
of the supporting insulators. It will be easily seen from observation 
that the arc of the circle through which the wires have to travel in 
case A for neighbouring wires to come in contact is much smaller than 
in B. The maximum angle through which the plane of the catenary 
can be displaced is determinable in each case, and in the arrange- 
ment B, much larger dips, and therefore much larger spans, can be 
used with impunity than in A, and thus it is in every way superior. 

In considering wind pressure, the maximum is taken to be 280kg. 
per square metre, and the effective surface of the wire as its leng 
multiplied by half the diameter. Recent experiments have shown, 
however, that this formula gives too high а result; but one more 
nearly in accord with the observed values is obtained by using the 
empirical formula P «8:10-5dv?, where d is the diameter in centi- 
metres and v the wind velocity in metres per second, and P is given in 
kilogrammes per centimetre length. Where double lines are em- 
ployed, as is usually necessary in important schemes to diminish 
risk of breakdowns and facilitate repairs, care must be taken to 
avoid having two wires in the same horizontal plane, as they might 
touch when oscillating under heavy wind pressure (Fig. 2). 

The length of the spans is not, however, controlled alone by the 
nearness to which the wires may approach under wind pressure. 
It is a very common argument to say that when the line is subjected 
t^ great stresses due to snow or wind, long spans are inadvisable, 
but this is hardly true, as by using a sufficient dip the limit of 
elasticity of the copper need not be exceeded. By increasing the 
spans the number of insulators is diminished. However well the 


insulators may be designed they are the real points of weakness in 
the line, as should even one out of 10,000 break it may give rise to 
considerable damage. 

The economic aspect of the problem can be realised by remember- 
ing that the increase of span diminishes the number of supports, 
but inereases their height and the stresses to which they are sub- 
jected, and therefore their weight. The most suitable span is, 
therefore, the one which requires the smallest weight of material 
per mile, and it can be only ascertained by successive approxima- 
tions. Long spans, besides improving the line electrically, require 
less expense ‘for expropriation or wayleaves, as these costs are 
usually proportional to the number of supports. 

The materials employed in the construction of the posts are wood, 
iron and to a small degree reinforced concrete. Iron permits of 
long spans, because it can be readily designed to take the resulting 
stresses. It is, however, necessary in such cases to provide a 
specially heavy foundation. An economic consideration which 
renders iron preferable is that, as it is more durable, its depreciation 
may be allowed for on a 80 years’ basis, whereas with wood the 
period is not more than eight or ten years. The annual cost of 
maintenance of iron poles-—being only that of painting—is consider- 
ably Jess than for wood. Regarding the increase of insulation said 
to be due to a wooden pole, this is quite unimportant, and in rainy 
weather is probably not more than ves that of the insulator. 
Although with the use of iron a short-circuit is almost certain when 
an insulator breaks, there is with wooden poles the peculiar 

henomenon of slow combustion of the wood without the insulator 
being actually perforated. Mixed supports of iron and of wood par- 
take of all the defects of the latter, such as the absence of sufficient 
strength and the difficulty of making a permanent joint to the iron 
base on account of the wood warping. 

The original designs of metallic supports were excessively heavy, 


as the calculations were made on the hypothesis of all the wires on 
one side breaking, but experience proves that this condition is 
almost impossible to occur. Any cause sufficient to break the whole 
bunch of wires would certainly overturn the postitself. The calcu- 
lation was also based on the supposition that the post was perfectly 
rigid, so that the breaking of all the wires on one side permitted 
the full unbalanced horizontal tension to come on the post, but this 
is found not to be the case, as the post instantly deflects and reduces 
the tension of the wires. If this is borne in mind, and if also the 
simultaneous breaking of only two wires on one side is allowed for, 
then the weight can be greatly reduced. The posts of the present 
Paderno transmission line with 60 metres spans were actually 
calculated on this basis. | А 
Quite recently а very great improvement has been introduced 
in the construction of metallic supports by making them elastic. 
The first instance of this was in the transmission line of the Brembo 
scheme. The idea of this design originated from the following 
considerations :—In a straight track, and with equal spans, the only 
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force acting on the supports apart from the weight of the wire is 
the transverse wind pressure. It is, therefore, unnecessary to make 
them withstand a longitudinal stress, and they need only be 
designed for а transverse stress. As is seen from Fig. 8, they con- 
sist of two parallel uprights of channel iron about 2 metres apart, 
trussed together with angle irons. Should the wires ever get 
broken, the supports by their elasticity will bend in the longitudinal 
direction, and this deflection will instantly diminish the tension. In 
the highly improbable case of the breakage of all the wires in one 
span, it is found that the first support beyond the break will deflect 
considerably, but as this deflection diminishes the length of each 
successive span, and, therefore, the tension of the wires, the second 
support will be deflected, but to & less extent. The further supports 
will also deflect, but always to a lesser degree, and by calculation 
it is found that should the tension be entirely removed from one 
side the resulting stress would not exceed half that on a rigid sup- 
port. Thus we arrive at the apparent paradox that the weakness 
of the support is a factor of its resistance to breaking. 

Regarding the relative cost of making the line with wood or iron 
supports, it must be borne in mind that the comparatively small 
number of the latter compensates for the greater cost and the heavier 
foundations. Thus a line carrying six wires of 8mm. diameter each 
would only cost £216 per mile, with elastic iron posts 15 to the mile, 
as against £201 for wooden poles 57 to the mile. With the longer 
life of the former the annual amount for depreciation would be very 
much smaller; thus the construction is really cheaper. | 

With reference to the general argument, it will be apparent that 
too much importance cannot be attached to the choice of insulators. 
It is a great and unjustifiable error to select those on the basis of 
price alone. The value of the insulators is not a great item in the 
total cost of the line, and & shilling more spent on each one will 
give &n enormously increased safety in working. pi 
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PHYSICAL SOCIETY. 


At the annual general meeting of the Physical Society, held on 
February 10th, Dr. R. T. Glazebrook, F. R. S., President, in the chair. 

The report of the council was read by the secretary. 

Since the last annual general meeting 18 science meetings of the 
society have been held. Of these 11 were held at the Royal College 
of Science ; one, that on November 25th, was held at the Finsbury 
Technical College, and one, on December 9th, at the Central Tech- 
nical College, South Kensington. The average attendance at the 
meetings has been 48, the number being somewhat larger at the 
evening than at the afternoon meetings. Additional interest has 
been given to the meetings by the increase in the number of experi- 
ments shown to illustrate the Papers. 

The number of Fellows on now the roll is 425, an increase of seven 
over the number last year. Fourteen new Fellows have been 
elected. There have been four resignations, and the society has to 
mourn the loss by death of one honorary Fellow, Prof. Villari, and 
three Fellows—namely, Prof. J. D. Everett, W. T. Goolden and 
Dr. Lawson. 

The council have co-operated with the Institution of Electrical 
Engineers in bringing “ Science Abstracts" up to date. This has 
entailed a rather heavy expenditure, which, however, the council 
felt was fully justified by the importance of the work. The council 
are glad to be able to report that the publication has now been 
brought up to date, and in future the society will be liable only for 
the usual annual contribution. The agreement with the Institution 
referred to in the last report has not yet been executed, owing to 
difficulties in making an agreement exactly on the lines which were 
proposed. Some alterations in detail have therefore been made, 
and a three years’ agreement will shortly be executed, dating from 
the beginning of the present year. 

During the year the President signed on behalf of the council a 
petition 1n support of a bill for the metric system. 

The report of the treasurer for the year 1904 was read by the 
secretary. 

Additional expenditure was incurred last year amounting to £115 
in bringing Science Abstracts up to date, which has the effect of 
reducing the balance in the bank as compared with that at the 
beginning of the year. But the income from subscriptions has 
increased, so that the reduction of the balance is less than the 
extraordinary expenditure. The value of some of the securities has 
declined, but others have risen, so that on the whole the position of 
the society remains almost unchanged. 

The fcllowing officers and council were elected for the ensuing 
year :— 

President.—Prof. J. Н. Poynting, D. Sc., F. R. S. 

Fice-Presidents.— Those who have filled the office of President, 
together with C. Chree, D. Sc., F. R. S., Н. M. Elder, M. A., Prof. 
J. A. Fleming, M. A., D. Sc., F. R. S., J. Swinburne. 

Secretaries.—W. Watson, D. Sc., F. R. S. and W. R. Cooper, M. A. 

Foreign Secretary .— Prof. S. P. Thompson, D. Sc., F. R. S. 

Treasurer. — Prof. H. L. Callendar, M. A., F. R. S. 

Librarian.— W. Watson, D. Sc., F. R. S. 

Other Members of Council. — T. Н. Blakesley, M. A., C. V. Boys, 
F. R. S., A. Campbell, B. A., Prof. W. Cassie, M. A., W. B. Croft, M. A., 
W. Duddell, W. A. Price, M. A., S. Skinner, M. A., Prof. Е. T. 
Trouton, Sc. D., F. R. S., Prof. S. A. F. White, M. A. 


Prof. PoyntinG then took the chair and delivered an address on 
‘‘Radiation Pressure.“ 

A hundred years ago, when the corpuscular theory held almost 
universal sway, it would have been easier to explain the pres- 
sure of light than it is to-day, when it is certain that light 
is a form of wave- motion. The means at the disposal of early 
experimenters were inadequate to detect so small a quantity; but 
if the 18th century philosophers had been able to carry out the 
experiments of Lebedew and of Nichols and Hull, and had they 
further known of the emission of corpuscles revealed to us by the 
cathode stream and by radioactive bodies, there can be little doubt 
that Young and Fresnel would have had much greater difficulty in 
dethroning the corpuscular theory and setting up the wave theory 
in its place. The existence of pressure due to waves, though held 
by Euler, seems to have dropped out of sight until Maxwell, in 1872, 
predicted its existence as a consequence of his electromagnetic 
theory of light. The first suggestion that it 1s a general property 
of waves is probably due to Mr. S. T. Preston, who in 1876 pointed 
out the analogy of the energy carrying power of a beam of light with 
the mechanical carriage by belting, and calculated the pressure 
exerted on the surface of the sun by the issuing radiation. It seems 
possible that in all cases of energy transfer, momentum, in the 
direction of transfer, is also passed on and that there is, therefore, & 
back pressure on the source. Though there is as yet no general 
and direct dynamical theorem accounting for radiation pressure, 
Prof. Larmor has given a simple indirect mode of proving the 
existence of the pressure which applies to all waves in which the 
average energy density for a given amplitude is inversely as the 
square of the wave-length. He has shown that when a train of 


waves is incident normally on a perfectly reflecting surface, the pres- 

sure on the surface is equal to E (1--2u/U), where E/2 is the energy 
density just outside the reflector in the incident train, U is the wave- 
velocity, and u the velocity of the reflector, supposed small in com- 
parison with U. In а similar manner it can be shown that there isa 
pressure on the source, increased when the source is moving for- 
ward, decreased when it is receding. It is essential, however, that 
we should be able to move the reflecting surface without disturbing 
the medium except by reflecting the waves. Though Larmors 

proof is quite convincing, it is interesting to realise the way in which 

the pressure is produced in the different types of wave motion. In 

the case of electromagnetic waves, Maxwell's original mode of treat- 
ment is the simplest. A train of waves is regarded as a system of 

electric and magnetic tubes transverse to the direction of propaga- 
tion,each kind pressing out sideways, that is, in the direction of propa- 

gation. They press against the source from which they issue, against 
each other as they travel, and against any surface on which they 
fall. In sound waves there is a node at the reflecting surface. If 

the variation of pressure from the undisturbed value were exactly 
proportional to the displacement of a parallel layer near the surface, 
and if the displacement were exactly harinonic, then the average 
pressure would be equal to the norma] undisturbed value. But con- 
sider а layer of air quite close to the surface. If it moves up a dis- 
tance, y, towards the surface, the pressure is increased. If it moves 

an equal distance, y, away from the surface, the pressure is 
decreased, but to a slightly smaller extent. The excess of pressure 
during the compression half is greater than its defect during the 

extension half, and the net result is an average excess of pressure on 
thereflecting surface. Lord Rayleigh, using Boyle's Law has shown 

that this average excess should be equal to the average density of 

the energy just outside the reflecting surface. In the case of trans- 

verse waves in an elastic solid, it can be shown that there is a small 

pressure perpendicular to the planes of shear, that is, in the direc- 

tion of propagation, and that this small pressure is just equal to the 

energy density of the waves. The experimental verification of · the 

pressure of elastic solid waves has not yet been accomplished, but 

the pressure due to sound waves has been demonstrated by Altberg, 

working in Lebedew's laboratory at Moscow, the pressure obtained 

sometimes rising to as much as 0:24 dynes per square centimetre. 

By means of a telephone manometer it was found, that through a 

large range the pressure exerted on a surface was proportional to 

the intensity of the sound. 

Both theory and experiment justify the conclusion that when a 
source is pouring out waves, it is pouring out with them forward 
momentum which is manifested in the back pressure against the 
source and in the forward pressure when the waves reach an opposing 
surface, and which, in the meanwhile, must be regarded as travel- 
ling with the train. It was shown that this idea of momentum in 
a wave-train enables us to see the nature of the action of a beam of 
light on a surface where it is reflected, absorbed or refracted with- 
out any further appeal to the theory of the wave motion of which 
we suppose the light to consist. In the case of total reflection 
there is a normal force upon the surface, in the case of total 
absorption there is a force normal to the surface and а tangential 
force parallel to the surface; while in the case of total refraction 
there is a normal force which may be regarded as a pull upon the 
surface or a pressure from within. In any real refraction there will 
be reflection as well, but with unpolarised light, in the case of glass, 
a calculation shows that the refraction pull is always greater than 
the reflection push, even at grazing incidence, An experiment, 
made by the President in conjunction with Dr. Barlow, was 
described to serve as an illustration of the idea of a beam of light 
being regarded as a stream of momentum. A rectangular block of 
glass was suspended by a quartz fibre so that the long axis of the 
block was horizontal. It was hung in an exhausted case with glass 
windows, and a horizontal beam of light was directed on to one end 
of the block so that it entered centrally and emerged centrally from 
the other end after two internal reflections. Thus a stream of 
momentum was shifted parallel to itself, or in this particular case a 
counter-clockwise couple acted on the beam. By suitable means 
the clockwise couple on the block, due to the pressures at the two 
internal reflections, was distinctly observed and approximately 
measured. The result obtained was of the same order as that 
deduced from the measurement of the energy of the beam by means 
of a blackened silver disc. 

The extreme minuteness of these light forces appears to put them 
beyond consideration in terrestrial affairs, but in the Solar system, 
where they have freer play, and vast times to work in, their effects 
may mount up into importance. On the larger bodies the force of 
the light of the sun is small compared with the gravitational attrac- 
tion, but as the ratio of the radiation pressure to the gravitation 
pull varies inversely as the radius if the density is constant, the 
pressure will balance the pull on a spherical absorbing particle of 
the density of the earth if its diameter is about усій. The 
possible ейесіз of radiation pressure may be illustrated without 
going to such fineness as this. In the case of a particle of the 
density of the earth, and ro hoin. in diameter, going round the sun at 
the earth's distance, there are two effects due to the sun's radiation. 
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In the first place, the radiation push is 188th of the gravitation pull, 
and the result is equivalent to a diminution in the sun's mass. In the 
second place, the radiation absorbed by the particle and given out again 
on all sides is crushed up in front as the particle moves forward and is 
opened out behind. There is thus a slightly greater pressure on the 
advancing hemisphere than on the receding one, and this appears as 
a small resisting force in the direction of motion, Through this the 
particle tends to move in a 5 orbit, spiralling in towards 
the sun. As there is good reason to believe that some comets at 
least are composed of clouds of dust, there is hope that some of 
their eccentricities may be explained by the existence of radiation 
pressure. If the particles of a dust cloud circling round the sun are 
of different sizes or densities, the radiation accelerations on them 
will differ. The larger particles will be less affected than the 
smaller, will travel faster round a given orbit, and will draw more 
slowly in towards the sun. Thus a comet of particles of mixed sizes 
will gradually be degraded into a diffused trail lengthening and 
broadening, the finer dust on the inner and the coarser on the 
outer edge. If а planet, while still radiating much energy on its 
own account, captures and attaches to itself, as a satellite, & 
cometary cloud of dust in which there are several different grades, 
with gaps in the scale of size, it may be possible that in course of 
time the radiation-pressure effects will form the different grades into 
different rings surrounding the planet. Such may possibly be the 
origin of the rings of Saturn. 


CONDUIT TRAMWAYS IN NEW YORK AND LONDON. 


Mr. J. Allen Baker, chairman of the Highways Committee 
of the London County Council, has just issued the following 
memorandum, in which he makes some interesting detailed 
comparisons between the conduit tramway systems of New 
York and London :— 


In compliance with the request of the committee, I have pleasure in 
submitting the following partisulars with regard to the working of the 
conduit system of tramways in the City of New York. No other system 
of mechanical traction is now allowed on Manhattan Island (New York 
proper), but the overhead system still prevails in Brooklyn and the out- 
lying districts north of Mauhattan, and also in Jersey City. Both the 
cable and the trolley lines within the city have bern converted to electric 
conduit, and also many of the ‘‘cross-town” horse lines. The original 
cost of constructing the Broadway cable lines was £100,000 per mile of 
single track. A considerable number of horse lines still exist, but many 
of these are now under reconstruction. 

Originally there were over 40 independent street car companies in New 
York, but now the entire system is operated by ‘‘ The New York City 
Street Railway Co.,” which has absorbed “ The Metropolitan Street Rail- 
way Co., The Third Avenue Co.,“ and the other smaller companies. 

The lines traverse the most densely populated districts, and the traffic 
and earnings exceed those of any other street railways in the world. The 
first conduit line, 3 miles in length, was laid in Lennox-avenue in 1894, 
and it proved so efficient, reliable and economical in operation, that the 
extension of the electric conduit system was decided on, not only for all 
new lines, but also in place of the cable system, in comparison with 
which it showed an economy in operation of at least 5 cents per car-mile. 
No printed report is published by the company, but the chief engineer, 
Mr. M. G. Starrett, very kindly furnished me with particulars of the 
working of the lines during the last financial year. Some of these, in 
comparison with corresponding figures on the Council's South London 
conduit lines, will, I think, be of interest to the Committee. 

In all there are now 210 miles (counted as single track) of conduit lines 
in New York, compared with the 185 miles of tramways (also counted as 
single track) in the County of London, cf which 156 miles are owned by 
the сш while 29 miles still remain to be purchased, the last falling 
in in : 

A universal 5 cent fare (240.) is charged, but as the transfer system 
prevails (entitling a passenger by the payment of one fare to a continuous 
ride over two or more lines) so large a proportion of passengers take advan- 
tage of it that the average fare per journey is reduced to 3} cents, or 
very slightly more than 14d. A single fare under this system may be 
made available for a distance of 15 miles. The Council’s highest fare 
is 3d., for a distance of 64 miles, and the lowest 4d., for a maximum ride 
of about a mile, the average distance for a 4d. fare being two-thirds of a 
mile. Moreover, a system of workmen's tickets peculiar to London is in 
force, the charge being 1d. per single journey for any distance, and 2d. 
for a return journey, the return ticket being available on the same day. 
This privilege is very extensively used. The average fare on the Council's 
tramways is, for these reasons, thus only about 0-93d. 

In New York the average speed on all the lines is 10 miles per hour, 
the great amount of traffic on Lower Broadway and many of the down 
town" cross lines tending to bring down the average. For those streets 
even à less speed is attained than is possible in the case of the busiest 
thoroughfares traversed by the Council’s electric lines, whereas on the 
more open up town ” streets a higher speed is attained than is permitted 
by the Board of Trade in London, The average of 10 miles in New York 
compares with an average of about 8 miles in London. 

On the Broadway, Fourth Avenue, and some other lines a headway of 
15 to 20 seconds is maintained for ceveral hours in the busy part of the 
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day. Both of the lines specially mentioned are intersected in the city 
by very busy lateral thoroughfares, and pass, for some portion of their 
route, through streets so narrow that vehicles standing by the kerb have 
to be passed with great care. The result is that a large number of acci- 
dents occur, especially collisions with vehicles, and the amount and 
nature of the claims on account cf accidents are greater, in proportion 
to pcpulation and mileage, than is the case in London. 

The following figures with regard to the earning power, &о., of the New 
York lines are important : — 

The average earning power per car-mile is from 33 to 34 cents, or 
1s. 44d. to 1s. 5d. (dollar at 4s. 2d.). 

The operating cost (including maintenance, repairs, renewals, acci- 
dents, &c.) per car-mile is from 14 to 15 cents, or 7d. to 74d., making а 
net profit per car-mile of about 19 cents, or 91d. 

The New York City Street Railway Co. has about 3,090 cars in use, all 
single deck, but many of these are open or summer сагв. An average 
of 1,600 cars were in daily operation during the year under review, and 
52,014,109 car-miles were run ; this mileage, for the 210 miles of track in 
use, at 19 cents, gives a profit for the year of $9,882,680 (say £2,058,892), 
an average of £9,804 per mile of single line. 

The cost of construction of the New York conduit lines averaged from . 
$100,000 to $125,000 per mile of single track ; this cost, including all the 
conduit work, tracks, earthenware ducts for the feeder cables (but not 
the feeder cables themselves), works out at an average of about £22,500 
per mile, as compared with £13,800 per mile of single line, the average 
cost in the case of the South London conduit construction, plus £1,000 
extra for the earthenware feeder-cable ducts, making £14,800, ascompared 
with £22,500 in New York. 

The cost per single mile of the feeder cables used on the New York 
system is about $16,000 (that is practically £3,200 per mile of single track, 
as compared with £1,500 in London). 

The power stations and sub-stations, together with their equipment, 
cost per mile'of conduit line installed, about $29,000 (that is about £5,800, 
as compared with the estimated cost for London of about £5,850). This 
comparison is indicated in the Table included later in this report. 

The cost of cleaning the conduit averages $500 per mile of single track 
(say £100), compared with £134 per mile included in the estimates for 
the Council’s tramways for the current year; 160 men are employed for 
conduit cleaning in New York on the 210 miles of track. 

sarin ад are used to carry away the dirt in the conduits between the 
manholes, and no caked mud is allowed to accumulate at the bottom of 
the conduit. The insulation holes are placed 15ft. apart, and through 
these the cleaners clean out the conduit daily as well as through the 
manholes, or sumps, which are placed 100ft. apart. One of the greatest 
difficulties experienced in New York is the maintenance of the service 
during the severe winter weather, when snow may accumulate and ice freeze 
at the bottom of the conduit. Further, in timesof verysevere frost, an occa- 
sional difficulty has been experienced in straight-track work, the track 
rails being forced inwards, and in their turn forcing the slot rails inwards, 
and so decreasing the width of the slot opening along which the plough 
passes. These are ditliculties which are not likely to occur in London. 
Mr. Starrett expressed the opinion that the climatic conditions of London 
are much more favourable than those of New York for the operation 
of conduit tramways. Notwithstanding these special difficulties, the 
“ trouble items ор the conduit lines are considered to be no greater (if 
as great) as on the trolley lines outside the city limits, while the operating 
expenses, including maintenance, repaira and renewals, when the greater 
life of the conduit work is taken into account, is considered to be in favour 
of the conduit system. . 

In New York the day’s work of motor-men and conductors consists of 
10 hours’ labour out of 12 consecutive hours. The motor-men receive a 
minimum wage of $2.10 and a maximum wage of $2.50 per day for a 
full day's work. For the first year $2.10 (8s. 8d.) ; for the second year 
$2.25 (9s. 4d.) ; for the third year $2.35 (9s. 9d.); and for the fourth and 
fifth, and after the fifth year, $2.50 per day (10s. 4d.). The rates of pay 
of the conductors are as follow :—First year $2 (8s. 3d.) ; second year 
$2.10 (8s. 8d.); third year $2.20 (9s. 1d.); and after the tifth year $2:35 
(9s. 9d.). Conduit cleaners are paid $1.75 (7s. 2d.) for 10 hours’ work. 
Car cleaners receive from $1.50 to $1.75 (6s. 2d. to 7s. 2d.) for a day of 
10 hours, according to their work and length of service; they are 
supposed to work seven days per week, but in practice every man is off 
duty on alternate Sundays. 

The greatest care is exercised in the selection of the motor-men, as the 
safe and economical working of the system depends on their skill and 
efficiency. Every applicant has to pass a severe examination, including 
tests for eyesight, hearing and colour blindness. After an examination 
for this purpose he enters the school," and upon the certificate of the 
* instructor he is first plaeed upon streets having the least traffic until 


he is considered competent to take charge of a car оп a more crowded . 


Of the men who pass the phyaical examination, only about 
Neither the motor men nor 


street. 
40 per cent. finally qualify as first-class men. 
conductors are permitted to sit while on duty on the cars. This is also 
the rule in all the large American and Canadian cities. It is not con- 
sidered possible for the motor man to operate electric cars with safety in 
town traffic unless he is in a standing position. 

It will thus be seen that the constructional costs in New York are about 
50 per cent. higher than in the case of the Council's tramways, this being 
probably accounted for by the facts (i.) that some portions of the conduits 
had to be excavated through solid rock, (ii.) that an extended and more 
expensive form of yoke is used than in London, (iii.) that all labour and 
materials are dearer in New York than in London and (iv.) that the pipe 
obstructions are greater than those met with in the reconstruction of the 
Council's lines. n 

The construction of all the New York conduit lines has been carried out 
by the operating company itself, without the intervention of a contractor. 
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Table of Comparison between the New York and London County Council 
Conduit System, | 


New York. London. 
210 miles(single track).|54 miles (single track). 

Average gross earnings per 1s. 44d. 1s. 
car-mile . 

Average operating cost per 74d. Estimate without 
car-mile, including re- renewals. 
pairs, renewals and re- 7d. 
construction, mainten- 
ance, accidents, &c. 

Average cost per track- £100 Estimate for 
mile for conduit cleaning current year. 
per annum £134 

Average cost of construct- | £20,000 to £25,000 £14,800 
ing conduit line per car- 
mile of single track, in- 
cluding cable ducts but 
not cables 

Average cost of feeder £3,200 £1,500 
cables per mile of single 
track 

Cost of power station and £5,800 £5,850° 


sub-station per mile of 
single track 
Average speed at which 
cars run 
Hours of motormen and 10 hours’ labour (in 12 10 hours’ labour (in 
conductors consecutive hours) 124 hours average) 
Pay of motormen рег day. 88. 8d. to 10s. 4d. |45. 9d. to 6s. 3d. (74 per 
cent. at 6s. 3d.) 
4s. 9d. to 68. 3d.) 65 per 
cent. at 6s. 3d) 
Pay of conduit cleaners, do. 7s. 2d. 58. 4d. 
Pay of car cleaners per week i£2.3s. 5d. to £2. 10s.6d. £1. 58. to £1. 78. 6d. 


10 miles an hour 8 miles an hour 


Pay of conductors, do..... 8s. 3d. to 9s. 9d. 


It will be noted that under the head of “ cost of operation” in New 
York the figure of 74d. per car-mile includes all renewals and recon- 
struction of lines, rolling stock, &c., and no sum has therefore to be set 
aside for this purpose. Оп the Council's lines the present estimates 
ps labour 50 per cent. lower than New York) show an operating cost 

rom the Greenwich station of 7d. per car-mile, and it is also proposed 
to set aside a further 1d. per car-mile as a renewal reserve fund." 

The average life of special work is given for New York at five years, 
and that of straight track 10 years, while the traffic on the lines is much 
heavier than in London. The average estimated life of ‘‘ special work 
and straight tracks on the L.C.C. lines is fixed at an average of seven 
years. TE 

Among the important advantages in a city like New York of the conduit 
over the trolley are considered to be (1) the greater sightliness, (2) the 
absence of danger from live wires in the streets, (3) immunity from 
danger of electrolysis to water and gas mains owing to insulated conductor 
bars in the conduit instead of rail returns as in the case of the trolley 
system, (4) greater durability of construction, the conductors and insu- 
lators in the tube lasting probably 30 years, as compared with three or 
four years for overhead wires; (5) no loss of currents by bad contacts, 
greasy rails or imperfect bonding of rails, and, consequently, no dis- 
turbance to observatories where magnetic observations are carried on. 
Similar advantages will no doubt be experienced in London as are found 
by experience to obtain in New York. 

The comparisons with the New York “ cost of operation " and “ life of 
plant,” &c., are of more value to London than the earnings, the average 
fare being so much higher in New York than in London and other special 
circumstances as above indicated operating. At the same time, it shows 
with what remarkable economy a complete conduit system in a large city 
like New York can be operated, and indicates that a slight readjustment 
of the Counoil's present fares, or the stages now given for a 4d. or 1d. 
fare, would add materially to the earning power of the lines. 


TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION. 


The Annual General Meeting of the Tramways and Light Rail- 
ways Association was held on Friday, February 10th, at the Society 
of Arts, the chief business being the presentation of the report of 
the Council for 1904, and the election of a President and some new 


s station, und with 1,000 cars in operation over 200 miles of single 
rack, 
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The new President said he presumed he had to thank his 
connection with the South Lancashire Electric Tramways Co. for 
the honour which had been conferred upon him. Referring to the 
difficulties which tramway companies experienced with local 
authorities, he said he was pleased to notice that this was fast dying 
out, and as an example mentioned one particular local authority on 
the line of 10ute of the South Lancashire Company. This body 
had persistently refused to give any facilities whatever to the 
company until they had been practically forced to do so. After the 
trams had been running a short time, however, a member of that 
Council waited upon him and informed him that had it been known 
what а benefit tramways would confer upon them no opposition 
would ever have been offered. He only wished they had come to 
this state of mind earlier, as it would have saved the tramway 
company many thousands of pounds. "Tramway companies did not 
exist solely for the purpose of being fleeced, and they were not to be 
looked upon as a company which was to supply all sorts of things 
free of charge which any particular local authority required. 

With regard to motor 'buses, & good deal was now being heard 
about these, but he could only say that if anybody found a cheaper 
mode of traction than а metal wheel on a metal rail, that would 
displace the tramways, but this was certainly not found in the 
motor 'bus. Would it not be possible for the tramway associations to 
co-ordinate and co-operate theie forces so as to present a united front 
to all opposition. The individual societies now existing could remain, 
but there should be appointed one central body which could speak 
with authority and to which all appeals should be made. Аз а 
matter of fact this ought to be the function of the Tramways and 
Light Railways Association, but apparently it was not so. 

Referring to the Tramways Exhibition at the Agricultural Hall 
this summer, Mr. Stanley mentioned that it was hoped to have a 
joint convention of tramway authorities during the Exhibition, and 
in September it was proposed to hold a convention of tramway 
managers. A meeting had also been arranged, and would probably 
take place very shortly, with the Association of Municipal Corpora- 
tions, the object being to present a joint representation to the 
Government with a view to doing away with some of the obsolete 
regulations and some of the anomalies which existed at present in 
connection with the tramway industry. After suggesting a number 
of points which might well be discussed during the forthcoming 
meetings of the Society, the speaker drew attention to the question 
of rear lights on vehicles. It was a peculiar state of things, he 
said, when all fast-going vehicles were compelled to have rear 
lights whilst the slow-going traffic was not so compelled. Could 
not the Automobile Club and the Tramways and Light Railways 
Association combine in this movement ? | 

A hearty vote of thanks having been accorded to the retiring 
President (Mr, C. A. Baker), the proceedings terminated. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D'ALBE.] 


New Type of Atmospheric Ions.—P. Langevin has discovered 
a type of slow-moving ions whose existence in the atmosphere 
has hitherto been unsuspected. He used Ebert’s method of 
conducting air through a cylindrical condenser and measuring 
the currents passing through the condenser with various 
E. M.Fs. and various velocities of the blast. Не obtained only 
two different mobilities. One was the well-known mobility 
amounting to 1:5em. for a gradient of 1 volt per centimetre. 
The other mobility was 4,000 or 5,000 times less than this, 
and corresponds to that found by Townsend in freshly-prepared 
gases, or that found by Bloch for the ions of phosphorus. 
Ebert's instrument as usually constructed fails to indicate 
these ions, which, however, may convey 50 times more elec- 


tricity than the usual ones. _ 
[P. Lancevin, Comptes Rendus, January 23, 1905.] 


Theory of Electrolysis.—L. Kahlenberg criticises the electro. 
lytic dissociation theory as developed by van't Hoff and 
Arrhenius, and maintains that in spite of its present popularity 
it cannot by any means be considered as well established. He 
contends that the facts presented by Arrhenius in his original 
article are not sufficient to serve as a basis for the assumption 
of electrolytic dissociation in solutions, and that while iso'ated 
facts may here and there be interpreted by means of the disso- 
ciation theory, the bulk of experimental evidence gathered 
since 1887 speaks strongly against the theory. All data of 
freezing points and boiling points of solutions on the one hand, 
and of molecular conductivities on the other, show that there 
is no such relation between them as the theory of electrolytic 
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dissociation requires. The hypothesis of Arrhenius cannot be 
harmonised with the facts of thermal chemistry, nor with the 
law of mass action, and this constitutes a strong argument 
against the hypothesis. But the hypothesis appears at its 
worst in the case of non-aqueous solutions, such as those in 
liquid ammonia, liquid sulphur dioxide, and liquid hydro- 
cyanic acid. The most absurd application of the dissociation 
hypothesis is to substances that are not solutions at all, such as 
fused salts, pure solvents and gases. Since these may be 
regarded as solutions 100 per cent strong, one cannot apply a 
theory which admittedly only holds strictly for infinitely dilute 


solutions. 
IL. КАнгкхвквө, Philosophical Magazine, February, 1905.) 


Zeeman Effect.—If light traverses parallel to the lines of 
force very attenuated sodium vapour placed in a magnetic 
field, the plane of polarisation is rotated in the positive direc- 
tion for all periods lying outside the components of the doublet, 
but in the negative direction, and very strongly, for periods 

intermediate between those of the components. If light 
traverses the vapour normally to the field, there is double 
refraction, as predicted by Voigt from theory. When placed 
in a magnetic field, all isotropic bodies should show this double 
refraction, but to a measurable degree only in the neighbour- 
hood of the absorption lines. The experimental work carried 
out by Voigt and Wiechert in confirmation of this result has 
now been extended by Zeeman and Geest, who worked with 
sodium vapour so dilute that, in a strong magnetic field, there 
were scen the four absorption lines corresponding to the com 
ponents of the quartet into which the line D, is split by the 
magnetic field. The manner in which the double refraction 
depended upon the period could be predicted from Voigt’s 
theory, which has been brilliantly confirmed by the results. 
Plane-polarised light, under an azimuth of 45deg. to the vertical, 
was made to fall on a Babinet compensator with horizontal 
edges. The light then traversed a second Nicol crossed. An 
image of the system of parallel interference bands was thrown 
on the slit of the spectroscope. The light was finally analysed 
by mcans of a large Rowland grating mounted for parallel 
light. On putting the field on, the bands became distorted, 
the vertical displacements being proportional to the difference 
of phase between vibrations respectively parallel and normal 
to the field. The authors succeeded in observing the polarisa- 
tion between the quartet of line D,, and even in the extremely 
narrow spaces separating the sextet of line D. In every case 
the phases were in entire agreement with the theory. 


[Zeeman and Geest, Proceedings of the Royal Academy of Amsterdam, 
December 24, 1904.) 


Cathode Fall at Hot Curbon.—J. A. Cunningham published 
two years ago some determinations of the cathode fall at a 
platinum wire grating heated, by an electric current. But he 
found that platinum became soft, and finally fused just at a 
critically interesting stage in the transformations of the dis- 
charge. He therefore turned to carbon as the most infusible 
material. This required the exclusion of oxygen from the gas 
employed. The curves of current and cathode fall show a 
remarkable general resemblance to those characteristic of all 
conduction through gases, such as that produced by ultra violet 
light striking a metal immersed in the gas, where the saturation 
. current is first attained. On further increasing the difference 
of potential, a greater conductivity is produced as the result of 
the ionising collisions of the negative ions. But this is just 
the stage which is ordinarily regarded as initiating the luminous 
discharge. This is evidently the region of rapidly increasing 
ionisation by collision, though such ionisation must have been 
going on even during the prevalence of the comparatively 
“saturated " current corresponding to the normal cathode fall, 
and in the case of low temperatures even hefore it. The 
author inclines to the opinion that the second diminution of 
the value of dV/dC marks the point at which the positive ions 
also begin to produce fresh ions by collision. 

[J. A. ConnincHam, Philosophical Magazine, February, 1905.] 


Secondary Radium Rays.—J. A. McClelland has discovered an 
interesting relation between the position of a metallic plate 
exposed to radium rays and the amount of secondary radiation 
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projected in various directions. "The secondary rays are not 
merely produced at the surface of the plate struck by the 
primary rays. They come from all parts of a layer of con- 
siderable depth, the depth depending upon the substance of 
which the plate is composed. Superposed on an effect of the 
nature of reflection we have other effects. The law of reflection 
being fulfilled, there is more secondary radiation near the 
normal, which is to be expected, as then the radiation coming 
from some depth in the plate has a smaller thickness to peno- 
trate. The author investigated only those rays which are 
capable of penetrating tinfoil and a few centimetres of air. 
That the secondary radiation is not merely a surface effect was 
conclusively proved by reflecting the primary rays from a 
single sheet of tinfoil 0°013mm. thick, measuring the secondary 
radiation, and then doubling the shect and adding more 
sheets, The intensity of the secondary radiation being 13 
with one sheet, it was 24 with two sheets, 44:5 with four 
sheets, and 60°5 with eight sheets. This shows that the 
secondary rays were at least as penetrative as the primary rays. 
[J. A. McCrELLanp, Philosophical Magazine, February, 1905.] 


Electron Theory of Metallic Conduction, —The work of Riecke, 
Drude and J. J. Thomson has shown that the conductivity of 
metals for electricity and heat, the thermo-electric currents, tho 
Thomson effect, the Hall effect and phenomena connected with 
these may be explained on the hypothesis that a metal contains 
a very large number of free electrons and that these, taking 


part in the heat motion of the body, move about with a 


speed depending upon the temperature. H. A. Lorentz has 
attacked this problem by a new mathematical method. He 
assumes that the metal contains but one kind of free 
electrons, having all the same charge e and the same mass 
т, and that at a given temperature the mean kinetic energy of 
an electron is equal to that of a molecule of a gas. He con- 
sidera the forces acting upon an electron in a cylindrical bar 
of metal, a sort of generalised wire. This force may be due to 
an electric field, or, in the case of non-homogeneous metals to 
molecular attraction. He then calculates, by the statistical 
method of Maxwell and Boltzmann, the drift of electrons 
through a partition across the bar, and also the drift of energy 
through it— f. e., the difference between the energy passing the 
partition in the pdsitive direction and at passing it in the negative 
direction. For the former he obtains the formula — 
2-3. 1 dÀN „А dh, 
Ы e SA X) 1 A ' 
and for the latter 


2 1 _dÀ А dh 
Wegen ( 2hÀX di ) + З 4 
1\4 3m , ; 
where À N( =) and = GT The author applies these 


fundamental equations to a number of phenomena. For the 


electric conductivity he deduces the value 


di zu а, 


and for the ratio of the thermal to the electric conductivity 
m 90 E үт 


e ; 

which is independent of the nature of the metal. The formule 
obtained by this new method differ from Drude's formule only 
in the numerical coefficients. 


[H. A. Lorentz, Proceedings of the Royal Academy of Amsterdam 
December 24, 1904.] 
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THE INSTITUTION OF ELECTRICAL ENGINEERS. 


Although the membership of the Institution of Electrical 
Engineers is steadily increasing, there is no doubt that during 
the present session the average attendance at the meetings has 
diminished. Papers and discussions are listened to with apathy 
or not listened to at all, and subsequent conversation in the 
tea room is usually devoted to matters far away from the 
subject which has previously been debated. In fact, it is evident 
that a large proportion of the members come on Thursday even- 
ings rather for the opportunity of discussing topics of current 
interest with their fellow engineers after the mectings than to 
hear the proceedings in the lecture theatre. We feel that we 
are expressing the opinion of a number of London members 
in calling attention to the general unsuitability of the Papers 
submitted at the meetings and the absence of a proper sense 
of proportion in the regulation of the discussions. The 
present session is half over, and there has only been one 
evening’s discussion approaching to the former standard at 
the Institution, and this did not attract as large an audience 
as it deserved on account of the mismanagement of the pro- 
ceedings which occupied the time of the previous meeting. 
We have had four Papers. The first dealt with an obscure 
point in dynamo design and was illustrated by some fascinat- 
ing and delicate experiments in hydro-dynamics ; it attracted 
a large concourse of spectators in view of the announcement 
that the discussion would be opened with a cinematograph 
display. Following on this came a Paper on the theory of 
magnetic testing, excellent in its way but suitable rather for 
the Physical Society than for the Institution of Electrical 
Engineers. We do not wish to reflect any discredit on the 
authors of these Papers, nor even to suggest that the authors 
were wrong in submitting them to the Institution ; but we do 
wish it to be understood that the Council should have avoidel 
opening the session with two Papers which could interest but à 
small section of the members. The brief discussion they elicited 
is sufficient, proof of the correctness of this view. We should 
all of us have been pleased to see Prof. HELE SHAW's ingenious 
experimente and Prof. SILVANUS THOMPSON'S cineinatograph 


demonstration during tho first or last half-hour of one of the 
meetings, but the bulk of the Paper might, with advantage 
have been published in the journal without being read at a 
meeting. The same applies to Mr. SEARLE'S contribution. 
The third Paper was on a well-worn subject — the combination 
of Dust Destructors and Electricity Works—and but a small 
proportion of the London members of the Institution came to 
hear the discussion on it, although an interesting Paper on 
boiler-house economies was to be presented on the same evoning. 
We alluded, a fortnight ago, to tho ridiculous waste of time at 
the next meeting, and last week a valuable half-hour was 
again thrown away, by the President allowing Mr. ADDEN- 
BROOKE to read his Paper instead of letting it be taken as read. 

When the Traction, Light and Power Distribution Snb- 
Committee invited Mr. ALDDENBROOKE to write a Paper on 
the subject of overhead mains, they must surely have meaut 
that they would like a Paper on the construction of overhead 
mains. Instead of this it appears that they received from Mr. 
ADDENBROOKE, а year ago, a Paper— tho greater part of which 
might equally well have been written six years ago devoted 
to pointing out the reasons, well known to every electrical 
engineer, why overhead mains would be economical, and why 
they are desirable when the circumstances are propitious. Two 
parts of the Paper were of value —viz., a Table comparing the 
cost of erecting overhcad and underground mains, and an 
Appendix giving an abstract of the regulations in force in 
foreign countries. These portions were perforce omitted in 
reading the Paper aloud---a treatment which might with 
advantage have been extanded to the remainder. We trust 
that the discussion next weck will not be confined to the 
topics suggested in the Paper itself, for the sins of the Board 
of Trade and Local Authorities in the past with regard to 
overhead mains may be taken for granted ; on the other hand, 
a discussion on the details of overhead construction for olectric 


light and power lines will be welcome. Doubtless those who 


have had actual experience in this class of work will be invited 
to express their opinions. 

It is hard to believe that tho Institution of Electrical 
Engineers is so insufficiently provided with Papers for the 
session that the necessity has arisen to protract the procced- 
ings unduly. If this is the case, may we suggest that some 
members of the Council might themselvos step into the breach, 
or that some of the best local section Papers should be read at 
the London meetings. For instance, the Paper on cable con- 
struction, recently read at Manchester and commenced in this 
weok's issue of The Electrician, has more practical value, both 
intrinsically and as a basis for discussion, than any one of tho 
four Papers read in London this session. On the other hand, 
if, as we have reason to believe, there is a plethora of Papers, 
the policy that is being pursued at present should be amended. 


——————————— 
FUEL ECONOMY IN STEAM POWER PLANTS.* 


BY WILLIAM Н. BOOTH AND JOHN В, C. KERSHAW, F. I. c. 
(Concluded from page 670). 
г To produce superheated steam has proved more difficult than 
might be anticipated, owing to the variable conditions of the fur- 
nace. To prevent superheater tubes burning away, steam is often 
made to rush through them at a high frictional velocity, whereby, its 
pressure being reduced 121b., 151Ь. and even 251b., much of the gain 
of superheating is sacrificed. In separately fired superheaters no 
tube will stand a temperature above, say, 1,400°F. Few will stand 
more than 1, 000 F. to 1,200°F. But а furnace worked with any 
regard for fuel economy has a temperature of waste gases of 2, 500 F. 
or 3, 000 F. All separately fired superheaters that do not possess a 
system of water control and temperature reduction, are made safe 


*Paper read before the Institution of Electrical Engineers, Jan. 12th, 
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against the high furnace temperature by an enormous inlet of cold 
air through the grate or door, or through special air openings. As the 
superheater must inevitably reject its gases at, say, 700°Е., the surplus 
air is all rejected at that high temperature, and a large proportion 
of the advantage of superheat is lost. The separately fired super- 
heater should abstract the surplus furnace heat in a rational manner, 
and this is best done by means of a shield of water between the 
furnace and the superheater. The advantage of the water protection 
shield in advance of the superheater tubes is that the feed-water for 
all the boilers of the set may be passed through the tubes and raised 
to the boiler temperature. The advantages of thermal storage are 
thus secured, for these are chiefly confined to the high rate of 
evaporation at which a boiler can be forced when fed with fully 
heated feed-water. Not only is priming reduced or prevented, but 
the whole working of the boiler is rendered more efficient. 

To secure superheat economically, it is first necessary that the 
steam way through the superheater tubes should have an area 
equivalent to 25 to 50 per cent. in excess of the boiler steam-pipe. 
The ordinary small-tube superheater, if given so much equivalent 
area, would not then cause the serious loss of pressure it now 
causes, but it would burn away more rapidly than it now does. In 
Germany, where, probably, small-tube superheaters have a larger 
allowance of area, this burning out does occur rapidly, but it is said 
to pay to burn out tubes rather than to sacrifice so much pressure. 
There is no need to do either where water control of superheat is 
adopted, as proved by six years of steady work without deteriora- 
tion. But a first class water-controlled superheater, though it may 
last indefinitely, will cost double or treble us much as an ordinary 
uncontrolled superheater. In return for this, it will supply feed 
through the water-control pipes at full boiler temperature, thus 
increasing the efficiency of the boiler considerably as well as the 
output. 

In the manufacture of steam fit to be used in an engine, econom y 
demands its production in distinct stages, The water, duly purified, 
is first raised to the temperature of condensation by the exhaust 
steam. This may be, say, 100°F. It is next raised to a tempera. 
ture of, say, 250, 800deg. or upwards, by means of the residual heat 
ofthe waste gases. If still below boiler temperature the feed water 
may be raised to that temperature by the water-control apparatus 
of the superheater, and in separately fired snperheaters by the water 
screen which protects the superheatcr pipes from too direct fire 
action. The boiler then comes into action and adds heat to the feed 
water. All this heat ought to become latent. None of it ought to 
go towards raising feed temperature. Indeed, in the absence of the 
last-named stage of feed heating a live steam heater should form 


this rd 

The boiler should produce steam which contains the maximum 
possible amount of heat per cubic foot, and is capable of performing 
work in the smallest possible cylinder. Unfortunately for economy 
cylinders are made of material which exchanges heat with the steam, 
particularly if wet, and, despite all precautions, steam enters the 
cylinder loaded with water and cannot lose heat without liquefaction 
taking place. If superheated its water contents are evaporated and 
its volume is increased. It can travel faster because its molecular 
kinetic energy is greater. It loses nothing at drains, and though it 
loses temperature it does not become wet so long as any superheat 
continues. It furnishes heat to the interior walls of the cylinder 
and reduces those exchanges of heat which increase steam con- 
sumption by 90 to 50 per cent. Little or no superheat need remain 
at the point of cut off, and there is then contained in the cylinder 
the greatest amount of heat possible at the given pressure. For the 
first cylinder of à compound engine steam should be superheated. 
The superheating of the steam between the cylinders is a matter of 
dispute. It ought to be economical, and, if it fails to be so, the 
cause is perhaps connected with the absence of drainage of the 
receiver. Engineers who have intermediate receivers capable of 
re-heating would perform a service if they would make commercial 
tests under the two conditions during a series of alternate weeks. 

Superheating should therefore be considered as one of the final 
stages of dry steam production, the actual final stage being the cool- 
ing of the steam to saturation temperature by means of the heat- 
absorptive effect of the cylinder walls. Superheating is necessary 
to economy because cylinders are not adiabatic. With superheated 
steam, cylinders are nearer to adiabatic conditions. The economy 
from a given expenditure upon superheaters is to be found by suitably 
equating first cost charges, cost of stoppages to renew tubes and 
maintenance generally with the economy of fuel that superheat will 
secure. There are only two classes of superheaters, the cheap 
apparatus without control and the apparatus with water control, of 
which class there is only one representative. Comparison would 
be therefore out of place by the authors. 

THE Waste GASES. 

The temperature and chemical composition of the waste gases 
passing from every large boiler plant ought to be regularly ascer- 
tained, the work being carried out by a man specially trained in 
technical gas analysis. The absence of smoke is no guarantee that 
combustion is being carried out in an economical manner, and only 
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by constant testing of the exit gases can one be certain that the fuol 
is being burnt without undue excess of air. The significance of air 
excess becomes manifest when one considers the following figures :— 

With gases containing only 4 per cent. of CO, and a chimney 
temperature of 400°F., 4,380 B.Th. units are lost for every pound 
of fuel burnt, i.e., 89:4 per cent. of the total heat value of the fuel. 
It may be objected that this percentage of CO, is much lower than 
that present in the flue gases of electricity works, but the authors 
believe that this percentage is not exceeded in many works where 
no special attention has yet been given to this question and where 
no CO, testing apparatus has yet been installed. In nearly every 
case where automatic or other CO, testing apparatus has been pur- 
chased and used the authors know that all the earlier tests have 
been under 5 per cent. of CO,, proving that under the every-day 
conditions of work obtaining in these plants unduly large volumes 
of air were being admitted. Where no economiser is installed the 
loss of heating power is even greater, for the gases then pass to the 
chimney at a temperature of from 600°F. to 700°F., and the heat losses 
rise to 6,570 and 7,665 B.Th. units, or to between 48 and 56 per cent. 
of the total heat value of the fuel. 


Taking now the case where the boiler plant is under scientific 
control, and by constant testing the percentage of CO, in the exit 
gases has been raised to 12 per cent., the loss of heat with 
chimney gases at 400 F. is reduced to 1,540 B. Th. units, or to 
11:4 per cent. of the total heat value of the fuel. In the one case, 
only between 44 and 68 per cent. of the heat can possibly be 
utilised, while in the other 88:5 per cent. of the thermal value of 
the fuel may be converted into useful work—either in the boilers 
or in the feed-water apparatus. Engineers would therefore be 
wise to give most careful attention to this question of excess air 
supply to the boiler furnaces, and to make proper provision for the 
constant sampling and testing of the exit gases. 


Having drawn attention to the great importance of this subject, 
the authors do not propose to describe all the various apparatus and 
methods to be used in sampling and testing the exit gases. A few 
general remarks on the subject may, however, prove of value as & 
guide to practice in this matter. The examination of the exit gases 
should cover the following points :—(1) Colour and appearance, (2) 
draught and temperature, (3) chemical composition. Daily tests 
should be made for these on each boiler of the plant, and in the 
main flue and at the base of the chimney. To facilitate this work, 
special sampling and observation holes must be constructed at the 
various required points in the brickwork of flues and boiler settings 
by use of 80in. lengths of wrought-iron pipe, 1#in. inside diameter. 
The pipes should have a flange screwed on the top, and should be 
set in the brickwork with cement. When not in use for testing 
purposes, they must be closed with an iron bolt or with cotton 
waste. When new boilers are installed, these sampling holes should 
be left when setting the boiler. 

Tron pipes are not to be recommended for sampling flue gases, since 
such pipes corrode and become choked. Many low tests of СО, are, 
in the author’s opinion, due to the use of iron pipes for sampling 
purposes. 3ft. lengths of hard potash glass tubing gin. in external 
diameter should be employed. This glass stands a very high 
temperature without softening or fusing, and does not combine 
with oxygen at a red heat. 

These glass sampling tubes must be removed from the flues when 
not in use for sampling purposes, and cleaned with a tube brush 
from adhering dust and soot. Fixed filters for retaining soot and 
dust are also bad in practice, since, if small, they speedily get 
stopped up, and, if large, they hold a large volume of gas and 
prevent the tested sample from being truly representative. They 
also increase the dangers of air-leakage, and are to be condemned 
on that account. Lengthy lines of iron connecting pipes are also 
not to be recommended. The sample of gas from boiler flues 
ought in fact to be collected as near as possible to the flue itself, 
and only glass and rubber should be employed for connecting the 
sampling apparatus to the flue. Many of the CO, test results now 
being obtained are, in fact, of dubious value, owing to the neglect of 
these eleinentary precautions in sampling. 

With regard to temperature determinations in the flues and at 
the chimney, these may be made either with a water pyrometer—a 
high temperature mercury thermometer—or with one of the various 
forms of electrical resistance pyrometer. 

For ascertaining the heat inside the combustion chamber of the 
furnace one of the photometric methods should be employed. The 
theoretical temperature attainable in the furnace by the combustion 
of coal lies between 3,500 F. and 3,700°F.; the maximum attained 
under practical conditions is about 2,800 F. The temperature of 
the exit gases should not exceed 400 F. when chimney draught is 
employed; when artificial draught apparatus is installed the exit 
gases inay be reduced to atmospheric temperature, if this is practi- 
cally possible. 

Draught tests can be made with any form of water gauge reading 
to ,'4th of an inch. A portable U-tube gauge, that can be carried 
about, may be employed for testing th? draught in individual boilers, 
put .t is well to have a fixed draught gauge at the chimney base and 


on the main flue. Here again a glass tube is to be preferred for 
connecting the gauge tothe flue. This tube should be removed at 
short intervals and thoroughly cleaned and washed. 

If automatic recording apparatus be installed for taking the CO, 
temperature, or draught tests, glass tubes should be employed when- 
ever possible for the necessary connections to the flues, and all the 
precautions already named must be taken to keep the tubes clean 
and free from deposits. The apparatus must be placed in all cases 
as close as possible to the flues from which the samples of gases are 
collected ; otherwise the volume of stale gases in the connecting 
pipes and air leakage at the joints will cause error. When water 
jet air pumps are employed to draw the sample gases through the 
apparatus, a separate water tank with a filtering attachment should 
be used for supplying the pump, otherwise stoppage of the apparatus 
is likely to occur at inconvenient times by dirt, &c., collecting in the 
jet of the pumps. The results obtained by all recording instru- 
ments require checking occasionally by independent tests with other 
apparatus. 

DravuGat, &c. 


A good draught is only an aid to economy when other conditions 
are good, Too good a draught must not be employed with a thin 
fire, for it will cause too large an influx of air. Fuel of a large size 
will stand а powerful draught, but also demands a thick fire. With 
а Koo draught it may occur that the closing of the damper will not 
only check the rate of combustion of the fuel, but will cause smoke 
by reducing the indraught of air through the door grids. Boilers 
are thus best partly regulated by dampers which close the ash-pits, 
rather than altogether by dampers in the flues. The ash-pit damper 
properly applied and used will prove an aid to economy. 

The production of a chimney draught with a temperature of waste 
gas, say 300°F. above atmospheric temperature, points to a con- 
sumption of heat about one-ninth of the total heat produced in the 
furnace. This fact points to the minimum air supply, which 
implies maximum furnace temperature and best efficiency of 
heating surface. Under normal conditions, however, from 20 to 
30 per cent. of the total heat of coal goes up the chimney. It is 
claimed that a fan draught can be produced with about 1 per cent. 
of the total engine power, and that the use of a fan must therefore 
effect a great fuel saving. A fan will not save fuel unless it enables 
this to be burned more efficiently as above. A fan draught will give 
economy if by its aid a flue feed-water heater can be installed to 
reduce the excessive temperature of the flue gases. To use full 
effect feed heaters a high and expensive chimney is needed. Fan 
draught must therefore be considered in the light of enabling an 
economy in chimney construction to be effected, and full use made 
of feed-heating apparatus. It is also useful as enabling boilers to be 
forced to rapid steam production, and presents itself as a safeguard 
against sudden load in lighting stations and as a means of surmount- 
ing the load peak with excessive boiler plant. Fan draught is thus 
useful as a means of reducing capital expenditure on chimneys and 
boilers by promoting the rate of combustion of fuel at higher rates 
per unit of grate area. It enables the thickness of the fire to be 
regulated in better accordance with the fuel size and generally pro- 
motes elasticity. It is also useful in enabling the hot gases to be 
compelled to pass over all the heating surface, and bafiles may be 
introduced that would otherwise be perhaps too great a hindrance. 
Its economy in other cases appears to demand the fullest practicable 
reduction of the calories in the exhaust gases by feed heaters, which 
in large stations may well be in two stages, and perhaps by air 
heaters for furnace supply. 

When, however, it is attempted to utilise the last remuants of 
waste heat let it be remembered that we are, so to speak, working 
near the lower end of the curve of expansion, and that for each item 
picked up with one hand we are paying out with the other. All 
attempted economies, therefore, may cease to be commercial econo- 
mies before they cease to reduce fuel expenditure per kilowatt. 

CONCLUSIONS, 

Finally, may the authors point out that the best results can only 
be attained if scientific methods of control are employed in relation 
to feed-water fuel, waste gases and draught. Automatic apparatus 
for testing flue gases or any other product can never take the place 
of the trained chemist; for an automatic apparatus demands not 
less but more skill in its control and management than ordinary 
apparatus, if the records obtained by it are to be of permanent 
value. Theresults now being obtained by CO, recorders in many 
electricity works are, in the authors’ opinion, of doubtful value, 
owing to the lack of trained expert assistance in their management. 

Automatic apparatus of all kinds is, we admit, of great service, 
but not in the direction popularly supposed. It enables one 
skilled and efficient man greatly to increase the number and extent 
of his duties, and practically to treble or quadruple his efficiency ; 
but it does not, and cannot, give accurate and valuable records when 
placed in the hands of untrained men. 

It is remarkable that engineers, after their long experience ot 
automatic stoking appliances, should imagine that automatic testing 
apparatus will achieve the impossible. In each case the best results 
can only be attained when the automatic apparatus is under expert 
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supervision and control; and for testing apparatus, the expert con- 
trol required is that of a specially trained and skilled chemist. In 
the working of a large modern boiler plant the chemist is, in fact, 
as much in place as in a chemical works, and the recognition of this 
truth will undoubtedly promote the economical working of such 
plants. 

The following words, written over 60 years ago by the pioneer in 
the movement to obtain more scientific use of coal and fuel in steam 
raising (we refer to that remarkable man, C. Wye Williams), are 
still applicable to the position in this year, 1905, and there are few 
present who would guess that they were a quotation from a book 
entitled ** The Combustion of Coal,” published in the year 1841 in 
Liverpool, and dedicated to the Proprietors of the City of Dublin 
Steam Packet Co. :— 

It may be asked how it has happened that hitherto the smoke- 
less combustion of fuel has not been effected. I answer, because 
the chemistry of combustion has been neglected, not in the labora- 
tory but in practice; and because the construction of our furnaces 
has been too much left to those who know little of the chemical 
properties of the materials which are consumed in them." 

RuLES ғов SAMPLING FUEL, 

As each barrow load or fresh portion of fuel is taken from the pile or 
store heap, & count is kept of the number used, and the whole contenta 
of each tenth or twentieth barrow or portion are placed on one side, in a 
cool place, under cover. Care must be taken that the barrow or portion 
selected for the sample does not contain an unfair proportion of lumps or 
smalls. 

At the end of the day, or period for which the sampling is to be carried 
on, the heap of fuel obtained for sampling purposes, as described above, 
is transferred to & sampling plate, and the larger lumps are all crushed 
down to walnut size. Should no sampling plates be available, four of the 
iron plates used for covering man holes and boiler flues may be utilised 
to obtain a hard, clean surface on the floor of the boiler house, and the 
crushing down of the sample may be carried out on these plates with any 
heavy and flat lump of iron at hand. The heap of fuel, after this first 
crushing, is thoroughly mixed by turning over and over with a shovel. 
The heap is then flattened down, two lines are made across it at right 
angles with the edge of the shovel, and two of the four opposite sections 
are selected to form the reduced sample. The lumps in this are again 
ei ushed, the sample is again mixed, and the quartering operation repeated, 
until about 8lb. or 10lb. of fuel only remain, with no lumps that will not 
pass through a jin. sieve. Two llb. tins, with ordinary or patent lids, 
are filled from this remaining heap of fuel, after thoroughly mixing the 
same with the hands or with a small shovel. One of these tins is to be 
sent per parcels post to tbe fuel expert for analysis; the other is to be 
kept for referenoe in case of dispute. 


De 
OVERHEAD MAINS FOR ELECTRIC DISTRIBUTION.* 


BY G. L. ADDENBROOKE. 
(Concluded from page 678.) 


Having now dealt with the advantages of overhead electric power 
transmission and having met the chief objections which have been 
made to its use, we are now brought to the consideration of what is 
the practical position supposing transmission of this character is 
proposed in thiscountry. I have already mentioned that the Board 
of Trade are now prepared to consider favourably proposals of this 
character. As regards passing near buildings and the class of 
district through which overhead wires may be taken, the Board 
of Trade have passed a series of routes in a case in which the writer 
is acting as engineer, which go as far in these respects as I think 
engineers can reasonably ask for at the present stage. The Board, 
however, still appear to have objections to high-pressure transmis- 
sions being erected along the sides of roads. Consequently, as 
things stand at present, wayleaves will usually have to be obtained 
for carrying the mains across the neighbouring fields. 

In choosing a line of route, particularly in parts of the country 
where there are hedges and trees, it is very desirable that, as far 
as possible, it should be clear of these, should be accessible, should 
not have too many angles, and should be within sight of roads or 
good footpaths in order that the line may be inspected easily. An 
inspector should patrol all the main routes at any rate once a day. 
If & line is in sight from a good road, it is obvious that this inspec- 
tion is easily and quickly made, and should a fault occur it can be 
traced by an observer from a gig, motor car or bicycle provided with 
repairing plant, and is easily remedied. 

In many districts there will not be much difficulty in obtaining 
wayleaves, but it is in this matter exasperating to be at the mercy 
of an occasional cantankerous landlord or set of trustees, and it 
would be a great facility if there were in this country a set of laws 
and regulations such as have been made in several foreign countries, 
giving undertakers the powor to obtain such wayleaves by a form 
of compulsory arbitration when it can be shown that the project is 
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of public utility. It is, I understand, only occasionally that this 
power has to be put in force; the fact that this right of appeal exists 
in case of necessity is, as a rule, sufficient to enable an amicable 
arrangement to be made privately. 


In this country such powers can at present only be obtained by a 
specific act of Parliament, which is far too cumbrous and expensive 
a method of procedure and is, moreover, impracticable, since it is 
only as a project develops that the routes of a great part of the 
mains can be definitely settled. To show the arrangements and 
formalities necessary to obtain such rights, a translation of the Swiss 
law relating to electric transmission is appended to this Paper. I 
have to thank Mr. E. G. Cruise for procuring it for me and kindl 
making the translation, together with some extracts of the General 
Law on Expropriation which bear on the subject. It will be seen 
that an undertaker desiring to obtain wayleaves and finding difficulty 
in doing so by private arrangement can at any time appeal to the 
Communal authorities, who must, after deposit of the plans, at once 
appoint a tribunal, consisting of three members, which acts imme- 
diately and must give its decision without undue delay. The pro- 
cedure is thus prompt and inexpensive. I also append a translation 
of the Italian law and Rules on the satne subject to which I would 
direct special atttention, as the whole is so clearly and comprehen- 
sively drawn up. For this I have to thank Mr. C. A. Baker. 

I am aware that so far no such rights of expropriation have been 
granted in this country even to the Post Office, but I would ask 
whether the importance of electric communication is not now so 
great to the community as to warrant such an innovation, which 
would, by assisting in opening up the country, ultimately, I feel 
confident, prove to be in the interests of the landowners themselves. 

Coming now to the more technical aspects of the question. When 
once the primary objections of the Board of Trade to granting per- 
mission for overhead distribution were overcome, I found a disposi- 
tion on the part of the Board's electrical adviser to treat the question 
of regulations and rules in a broad-minded and fair spirit, and a 
disinclination to make specific rules at present, so long as the work 
is properly done in accordance with the best practice abroad, and 
until further experience has been gathered. This policy seoms a 
very wise one, and I trust it will be met in a fair spirit by any 
engineers who may be contemplating overhead transmission. Now 
that a beginning has been made it is most desirable that the use of 
overhead mains should go forward on right lines, and that work of 
this character should not be further hampered or delayed by unneces. 
sary restrictions or misunderstandings. 

So far I have dealt chiefly with the branch of the overhead dis. 
tribution problem, which for the moment concerns us most directly, 
but there is another aspect of it of nearly equal importance to which 
I will now allude —I mean the distribution of electrical energy at 
voltages suitable for lighting, running motors, heating, and other 
direct uses. As is well known, overhead distribution for these pur- 
poses is, and always has been, widely practised both on the Con. 
tinent and in America, nevertheless, hitherto in this country, 
through official opposition, prejudice and other similar causes, almost 
nothing has been done of a similar character. To give an idea of 
what has beon done in this direction the best way will be to quote 
from a report which the United States Government Department of 
Cotamerce and Labour has recently published, in which a number 
of data and statistics relating to work of this character are given. 

There are, it appears, in the United States 1,892 towns or villages 
having & population of more than 2,400 ; of these, 1,511 have electrio 
supply stations, and out of these 1,511 stations, 1,100 are in towns 
or villages having between 2,500 and 5,000 inhabitants. Now, how 
many such towns or villages in this country have electric supply ? 
Not more than & dozen or two, although in the United Kingdom 
there are nearly 1,000 similar places. When we come to look into 
ihe reasons for this, we find that in the United States, out of a total 
of 195,000 miles of feeding and distributing networks, 117,000, or 
98 per cent. of the whole, are overhead, there being in all the United 
States only 8,124 miles of underground circuits. 

There is no reason why, with overhead distribution and & cheap 
system of wiring, such asis in use everywhere except in this country, 
all these smaller centres of population and the outskirts of the 
larger towns should not enjoy the benefits of electric light and 
power supply, which they are hardly likely to do for another 20 
years without this system of distribution. 


It is, further, worth pointing out that most of the local distribu- 
tion abroad is at 110 volts. With 240 volte, such as we use largely 
here, the problems involved are much simpler, greater areas can be 
covered, and the sections of copper required lend themselves very 
well to being carried overhead. I myself carried out the lighting of 
& town in the Colonies some yenrs since in this way, and was quite 
surprised, when I came to work out the mains, to note with what 
facility effective distributing arrangements could be made, and what 
distances it was possible to go by a little scheming without awkward 
drops in voltage, and without many regulating appliances. The 
advantages which would be secured by the smaller towns in this 
country, where gas is usually expensive and, in most cases, of inferior 
quality, by obtaining a system of electric supply would be very great, 
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and the general adoption of electric lighting in the smaller class of 
houses would, I am sure, be an important factor in improving the 
general health of the population, one of the most deleterious factors 
in modern life being, in my opinion, the spending of evenings in 
small rooms lit by gas. 

It ought to be the function of power companies to feed these towns 
and villages by lines of overhead mains radiating 12 to 15 miles in 
all directions round each power station, and the undertakings being 
in groups, economic and effective administration would be secured, 
and the disadvantages and lack of efficiency of separate small under- 
takings would be avoided. To do such work effectively, however, 
and in the best, safest and neatest manner, some powers of obtaining 
wayleaves, such as I have alluded to above, would be a great 
advantage. 

That there is a large field open for future work in this direction 
no one who has studied the question will, I think, deny, and it is 
very much allied to the question of inter-urban electric railways, in 
which so much progress has already been made in the United States. 
The feeders for these railways are invariably overhead, and the 
same line of poles, if not the same circuits, should serve for the 
lighting and power supply of the districts through which an inter- 
urban railway passes. 

Before closing I should like to say a few words on another class 
of overhead electric distribution which is fast attaining an important 
place—namely, distribution at very high pressure, such as 50,000 
volts. The continued success and extension of such installations 
warrants our now considering them not only as local enterprises, 
specially arranged to meet some unusual set of conditions, but as 
being of general application. When electric distribution is effected 
at these voltages, not only do we get into a new order of phenomena 
electrically, but economically also. The capital cost of the line 
comes down to from 1s. 6d. to 2s. per kilowatt conveyed per mile, 
with a loss of, say, one-fifth of 1 per cent. per mile. From what I 
have seen in the Colonies I feel sure that such long-distance trans- 
mission lines will be of great value there and in India, and will 
open up many possibilities. The opportunities for advantageously 
employing them will probably not be many in this country, except, 
perhaps, in connection with railway work, but it is very desirable 
that every facility should be given for their erection wherever they 
would be clearly advantageous, for the sake of the practical example 
they would offer and the experience which would be gained in 
operating them on the spot. 

The carrying out of work of the character I have been dealing 
with in this Paper would not only be a direct benefit to the elec- 
ircal industry, and to those who had placed at their doors an 
important facility of modern life, but it would have a great indirect 
effect on the electrical and allied industries of the country in the 
following way. 


This method of electric transmission is being used in our Colonies 
and by the other nations we trade with, and will be to a still greater 
degree in the future. Being well acquainted with the conditions in 
some of our Colonies myself, I feel assured from personal observation 
the overhead electric transmission of power and light will be one of 
the most potent factors in developing new industrial and mining 
regions in the next 20 or 80 years. If work of the same character 
is carried out on a considerable scale in this country, our engineers 
and manufacturers will have examples of it &t their doors, will be 
able to take part in its development and improvement and will be 
able to carry out such work not only here, but in other countries 
also. If, on the other hand, there is no such work here, it is, in my 
opinion, idle to expect that manufacturers in this country will be 
able to develop serious industries in this direction in competition 
with rivals who have opportunities of keeping closely in touch with 
she work and can see more clearly what is needed, and learn from 
direct observation and inspection what is good and what is faulty 
and the best manner in which improvement can be made. 

I have now touched on the salient points which are raised by the 
title of my Paper. It is not easy to present them in an interesting 
and concrete form, but I shall be well satisfied if I have succeeded 
in doing anything which will contribute towards putting this matter 
on & better basis in the United Kingdom. I have not attempted in 
this Paper to give any detailed description of systems of overhead 
distribution, because for some time at any rate we shall only be able 
to follow what has been done successfully in other countries, of 
which frequent descriptions have appeared in the technical press, 
my object being to bring the subject forward in its general lines 
with the view of promoting discussion and eliciting the opinions of 
other members. I wish to draw special attention to a pamphlet 
on the subject recently issued by the American Institute of Elec- 
trical Engineers. Some tiine since, the committee of the Institute 
appointed a Commission to inquire into the practice with regard to 
high-pressure transmission. This Commission formulated a large 
number of queries, which were forwarded to the engineers in charge 
of such plants. Replies were received from 46 installations, and 
the pamphlet consists of an epitome of these replies, which cover 
the whole field of high-pressure overhead transmission, and give the 
views and recommendations of experienced men on almost every 


point, including poles, arms, spans, conductors, insulators, leading 
in, effect on other conductors, lightning arresters, and numerous 
other practical points. No one who proposes to attempt such work 
in this country should be without a copy of this pamphlet. 


APPENDIX. 


ITALIAN Law FOR THE TRANSMISSION TO A DISTANCE or ELECTRIC CURRENTS 
(June 7, 1894.) 

Акт. 1, Every proprietor is required to permit the crossing of his lands 
by electrical conductors, either overhead or underground, which may be 
required to cross the same, having permanent or only temporary right to 
be used for industrial purposes. 

The faces towards the streets or public squares of houses, courts, 
gardens, orchards and the storehouses adjacent to houses are exempt 
from this. 

Art. 2, Whoever demands such right of way must do all things neces- 
sary in making use of it and must eliminate every danger through care- 
lessness of workmen. He may also be required to make use of work 
already put in hand by the proprietor and adapted to be used, compen- 
sating the proprietor for the expense that he has incurred, and contributing 
proportionately to the cost of maintenance. 

Акт. 3. Wayleave must also be granted for the conductors to cross 
canals or aqueducts or other works employed for such use, provided that 
no impediment or diminished utility is caused to the proprietor. 

Art. 4. Where it is necessary, in the route of the electrical conductors, 
to cross public streets or rivers or streams or to touch the exterior of 
houses facing the streets or public squares, the special laws and regula- 
tions concerning streets and water and the directions of the competent 
authorities must be observed. 

Авт. 5. Applicants for wayleaves for electrical conductors must prove 
their ability to erect the same and demonstrate the value and the use of 
the conductors for industrial purposes; they ought, besides, to demon- 
strate that the wayleave requested and the manner of making use of the 
same is the most convenient and the least prejudicial to the lands used, 
having regard to the circumstances of the surrounding lands and to other 
conditions of the route and the place to which the electrical energy is to 
be conducted. 

ART. 6. Before undertaking the construction of the conductors the 
applicant for wayleave ought to correspond with the proprietor of the 
lands to be crossed, proposing an indemnity to compensate him for the 
diminished value of the land which will be caused by the actual work to 
be done and by the subsequent operation of the same. In estimating 
compensation the land is to be considered as it exists and without 
deduction for the crops it bears and with super. valuation of oue-fifth. 
The undertaker ought also to compensate the proprietor for immediate 
and subsequent damage owing to the intersection of the land or other 
deteriorating effects, as well as for the privilege of entering upon the 
land for the purpose of operating and for the maintenance of the electrical 
conductors. 

Авт. 7. Where wayleave for the conductors is requested for a period 
of not more than nine years, the agreed indemnity for the value of the 
land will be reduced by one-half, but when this period expires the land 
must be restored to its original condition at the expense of the under- 
taker who obtained th» wayleave for the conductors. Undertakers 
obtaining temporary wayleave can, before the expiration of the term, 
make it permanent by paying the remaining half with the proper 
interest from the day when the wayleave was granted. When the 
first term has expired no account will be taken of what may have becn 
paid for the temporary wayleave. Н 

ART. 8. The undertaker must, in every case, observe that the conductors 
are, and must be, arranged with due regard to the legal and special regu- 
lations in regard to the matter and the special directions that are, and 
may be, established to regulate the working of telegraphic and telephonic 
communication. 

А вт. 9. Disputes which may arise in the application of the present law 
will be treated according to the usual custom, either before the magis- 
trates or in the courts. All the proprietors of lands on which it is desired 
to place conductors can be convened before one judicial authority; in this 
case the magistrate of the place in which the land is situated, subject to the 
largest contribution towards the State, will be the competent authority. 


Rules for Putting into Effect the above Law of June 7, 1894. 

Arr. 1, Electrical conductors for industrial use, by the law of June 7, 
1894, No. 232, are all those destined to conduct energy to a distance by 
means of electric currents, except telegraph and telephone conductors, 
which are regulated by the law of April 7, 1892, No. 184. 

Авт. 2. When for the preliminary study of a projected installation of 
electrical conductors it is necessary to enter upon any lands and it is not 
possible to obtain the consent of the proprietor, the person wishing to 
establish the conductors can obtain from the Royal Magistracy of the 
Province in which are situated the lands to be entered upon an authorisa- 
tion of access. He ehould be able to prove to the said authority the justi- 
fication of the request for permissicn and present a demand in which 
are indicated : 

(a) The period of time during which he intends to study the matter. 

(b) The lands to be entered. 

(c) The necessary details to furnish an exact idea of the importance of 
the installation. 


Ant. 8. The magistrate, having ascertained the justification for the 
permission, will authorise the applicant to enter upon the lands for 
the purpose of studying the project by suitable decree. In this decree 
the names should be indicated of the persons to whom it applies and the 
length of time that it is to remain in force. 

Акт. 4. Persons who have occasion to avail themselves of such autho 
risation must make use of it in the manner least prejudicia] to the pro 
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prietor of the lands, and will be called upon to restore any damage to the 
property. In regard to inhabited dwellings, the Mayor will fix, at the 
suggestion of the parties, a time and method when the permission can 
be exercised. When it is necessary to enter within the closures of a 
public railway it will be necessary to obtain also the permission of the 
Administration responsible for working the line. 

To assure the payment of the indemnity, the magistrate can demand 
the deposit of a suitable sum of money from the applicant. 

Arr. 5. The conductors of an electrical installation which cross public 
streets, railways, rivers, streams, canals, telegraphic or telephonic lines for 
public service, or which come near to these lines, or if they pass them, or 
if they are near a public monument, they must not be constructed without 
the previous consent of the competent authority unless the work has 
already been declared of public utility. Additional conductors can be 
placed without the said consent, but ought to be notified to the same 
authority at least 10 days before putting the work in hand. Subsequent 
enlargements or alterations of the conductors can be made without notifi- 
cation, except the case that may arise under Art. 13. 

ART. 6. The demand for a consent or the notification in regard to an 
installation is to be addressed to the Royal Magistracy of the province 
in which the installation is to be located. When the conductors cross 
publie works or property comprised in the areas of two or more provinces, 
the demand for the consent or the notification is to be addressed to the 
Minister of Agriculture. 

Art. 7. When for the working of an installation the consent of the 
competent authority is wanted in the terms of Art. 5, the undertaker, 
besides the proof of his right to ask for a compulsory wayleave, must 
produce to the same authority : 

(a) A complete drawing of the installation with particulars of the con- 
ductors and of their supports, with an indication of the crossings of the 
public streets, railways, rivers, streams, and canals, and with a distinction, 
the telegraph and telephone lines near to the projected conductors. 

(b) A description of the installation, indicating its character, whether 
alternating or direct current, the maximum effective values of the differ- 
ences of PDA and the strength of current in the conductors, the 
nature and section of the same and the system of insulation. 

» The applicant must aleo give a definite address and a period within 
which he undertakes to have the installation in working order. 

Art. 8. The authority indicated in Art. 6, or, where necessary, the 
public administration interested, in the project presented by the applicant 
in the sense of Art. 7, gives its consent that the installation may be set to 
work by the conditions of the present rules, under the responsibility of 
the undertaker for any damages that may result from the system adopted 
and with express reserve as to the opposition of interested parties in the 
gense of Arts. 5 and 6 of the law. 

Art. 9. The notification to be made by the terms of Art. 5 must be 
accompanied by a general description of the installation. 

Art. 10. The undertaker will be required to operate the installation 
and the electric conductors under his own responsibility, using all pos- 
sible means of safety and safeguards from danger and such apparatus as 
is found advisable by science and practice, observing, besides, the follow- 
ing general conditions :— 

1. For aerial conductors, he must adopt all the known precautions to 
prevent breskage of the conductors and the danger arising therefrom, 
having regard to their weight and potential. 

2. Conductors between which a difference of potential exists must be 
placed in such a way that one cannot, by falling or by elongation, comein 
contact with another; in the cases where this condition cannot be con- 
veniently fulfilled, some special arrangement ought to be adopted either 
in the supports ог in the contrivance, to assure the suspension of the сор. 
ductors or to render breakage as little dangerous as possible to persons 
and things, independently of the insulation of the conductor itself. 

3. Conductors supported externally to the houses must be so arranged 
that no persons, other than those connected with the service, can touch 
them, either near the roofs or the supports. In the open places they must 
not be supported at a less height than six metres from the ground, in 
special cases greater heights may be necessary. The competent authority 
may concede placing of the conductors at a lower level than that above 
indicated, only in the case of electric tramways, and in such other cases 
in which it is possible to show not only the absence of danger, but also the 
practical necessity to place them at a lower level, for the use to which they 
are designed. On the facade of the houses the conductors must be away 
from the possible reach of the hand of a man standing at a window, or on 
the sill of it, or on a balcony, or on a terrace, or on the roof. 

4. In wells and in shafts of mines and in similar excavations, in the 
tunnels of railways, tramways, or ordinary roads, in subterranean passages 
or cuttings and everywhere where the local conditions prevent putting 
into effect normal rules, the conductors must be rendered’ harmless from 
contact in the most efficient manner that is possible. 

5. For conductors in contact with the earth the terms of Art. 11 are to 
be observed. 

6. The poles, supports and other bearers for the conductors on which 
there is a dangerous potential must be provided with suitable defences to 
prevent anyone approaching the conductors without the aid of a portable 
ladder or some similar means, 

7. All the supports ought to be arranged in the manner least prejudicial 
to the proprietor of the property, and such as present the necessary 
resistance in themselves and in their points of attachment. 

8. Suitable means of protection must be adopted where there is any 
danger of contact between the conductors of energy and the telegraph or 
telephones lines in case of the breakage of either. 

9. Special precautions must be taken in localities where the conductors 
might be touched by the agents in the service of the telegraph or tele- 
phone departments. 


10. In the arrangement of underground conductors, possible contact | 


causing accumulations of gas must be avoided, and likewise damage to 
other conduits of gas, water or similar things. 

Arr. 11. In the electrical conductors, as indicated in Art. 1, it is per- 
missible to make connection with the earth at one point only of the cir- 
cuit, but the circuit must always be entirely metallic, and, in the point of 
contact with the ground, have perfect joints and the section not less than 
would be required in a well-proportioned installation in which there was 
no connection with the earth: Such precautions must be observed as 
science and practice may be able to suggest to avoid possible damage 
owing to the earth connection. 

Авт. 12. In regard to the works of public interest and to rivers, 
streams and canals, besides the conditions of Art. 10 and those in force 
by the ordinary lawe, the following rules must also be observed, as also 
any special rules which, during the construction of the conductors or in 
operating them, may be determined, case by оазе, by the competent 
authority, that is to say the administration interested :— 


(a) For Railways and for Tramways on their own Grounds. 

1. Where possible the conductors of electrical energy should not be laid 
along the railways, nor on the lands of the railway authorities, nor across 
the internal courtyards of the stations. 

2. The electrical conductors ought to cross the railways at a right angle, 
and at a height of not less than seven metres from the level of the rails, 
modifications being allowed in the case of aerial conductors for electric 
tramways. 

9. The supports of the electrical conductors ought to be arranged at 
such a distance from the lines that, falling, they cannot encumber the 
railway, and where this condition cannot be observed, they ought to be 
secured in such à manner as to prevent them falling on the lines. 

4, Phe trenches for underground cables must be not less than 1 metre 
in depth, measured from the top to the bottom of the trench, and must 
be well formed as required by the conditions affecting the safety of the 
railway. Such trenches ought to be constructed so that any repairs can 
be effected without touching the surface of the railways. 

5. For crossing underneath the railways with electrical conductors, 
where possible, separate trenches from those used for other oonduits 
water, gas, &c.—should be employed. 

6. The undertakers for the electrical conductors may be compelled, 
when crossing a railway, to make use of any passages already constructed 
under the railways, and that may be suitable for the purpose, conductors 
for electric tramways being excepted ; this will be done under the super- 
vision of the railway administration, and subject to future interests. 


(b) For the Public Roads away from Dwellings, for Rivers, Streams and 
Canals. 

1. Along the public roads, the banks of rivers, streams and canals, on 
which there exists, or will have to be placed, telegraphic or telephonic 
lines for public service, the installation of electrical conductors is abso- 
lutely prohibited. This can be modified by previous agreement with the 
Minister of Posts and Telegraphs, with the object of adopting the best 
arrangement for both undertakings, in a manner the least objectionable 
to the undertaker of the electrical conductors. For crossings, the con- 
ditions of (a) para. 2, shall apply, with such modifications as the circum- 
stances warrant. 

2. The conditions which are promulgated from time to time by the 
competent authority must be observed in regard to the interpretation of 
the laws and regulations concerning streets and water. 


(c) For Public Streets and Squares. 


Respecting the wayleaves for the streets and public squares and the 
attachments to the facades of houses, the conditions prescribed by the 
municipality or other competent authority must be observed. 

Art. 18. The installation of electrical conductors for which compulsory 
wayleave is obtained must be constructed in the manner least prejudicial 
to the proprietor of the lands traversed, and also in regard to any other 

urpose to which the land may be put. When along the route of the con- 
ductore there exists another electrical conductor or a telegraph or tele. 
phone line—unless a judicial decision has been made known—the 
reasonable necessities for the smooth working of both undertakings 
ought to be agreed, or the views accepted of the party having the best 
title to claim pre-eminence in public service, or if such titles be equal, 
then by reason of priority of existence. When the decision arrived at 
necessitates the removal or the modification of the conductors, the expense 
is to be borne by the party making the alteration necessary. 

Art. 14. The proprietor of the land must not do anything to diminish 
the value of the wayleave or to render it more difficult, nor transfer the 
right cf way to any other position than tbat originally fixed. The same 
obligation applies to the undertaker. If, however, the original arrange- 
ment has become more serious to the proprietor of the land, or if it 
hinders him in doing certain works, repairs or improvements, he can ask 
the undertaker to modify his arrangement of conductors, offering him a 
place equally convenient for his operations. This the undertaker must 
not refuse. Where the undertaker finds that & similar alteration would 
benefit him and no damage to the land would result, it is to be permitted. 

ArT. 15. The wayleave for the conductors does not convey to the 
undertaker the soil on either side under or over the conductors, or the 
relative supports, or the wall to which they may be hung. The 
Government taxes and other charges on the land still remain against the 
proprietor of the land. 

Anr. 16. The wayleave includes the installation and the use of the 
maximum number of conductors, and of the maximum section of the 
same that the undertaker has notified to the proprietor of the land when 
he made known his right of way, according to Art. 5 of the law of June 7, 
1894, No. 232. It is thus within the right of the undertaker to follow the 
planned arrangements for the supports, and to place the conductors 
notified without asking further consents, and without obligation to pay 
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further indemnities except always for the reinstatement to be done owing 
to damage caused whilst placing the conduotors. 

Авт. 17. The fact that conductors are arranged in a certain way does 
not entitle the undertaker to exemption from the new regulations ; such 
regulations may be moditied to meet the conditions of the existing works 
on the representation of the undertaker. 

Art. 18. In the cases foreseen by Art. 9 of the law of June 7, 1894, 
No. 232, it is the duty of the competent authority to permit the temporary 
execution of work in the manner and under the conditions that are deemed 
necessary to meet the public requirements and the rights of the proprietors 
of the lands. | 

AnT. 19. The control of carrying into effect the law of June 7, 1894, 
No. 282, and of the present rules, in all cases the responsibility of the 
undertaker, concerns the Minister of Agriculture, who will look after it, 
where necessary, in accord with the other Administrations publicly 
interested. To the same Minister the magistrates will give immediate 
information of the consents granted for the installation of electrical con- 
ductors, and of the notifisations received according to Arts. 8 and 9 of the 
present rules. 

ART. 20. In regard to electrical conductors already existing, the pro- 
prietors who intend to claim rights against undertakers will not be able 
to enforce modifications of the arrangements of the conductors until the 
matter has received proper judicial consideration. 


EXPROPRIATION IN SWITZERLAND IN THE CASE or ELECTRICAL WORKS. 
(See pp. 15 to 17 in Swiss Document.) 
Swiss Federal Law. June 24, 1902. 


The following clauses, extracted and briefly translated from the general 
law of above date relating to electrical undertakings, set forth the special 
provisions made for expropriation. d 

Авт. 43. The Federal Council bas the right to grant powers of expro- 
priation to the owners of electrical undertakings, as also to the consumers. 

Art. 44, Branches of trees endangering the transmission lines are to be 
removed on demand of the undertakers, and in case of dispute as to the 
necessity for removal, indemnity, &c., the Local Authority designated by 
the Government of the Canton will give a final decision within eight days. 
The costs of such proceedings to be to the charge of the undertakers. 

AnT. 45. Electrical transmission and distribution installations are 
defined as (l) the electrical conductors, whether aerial or ucder- 
ground, and their accessories; and (2) transforming stations and their 
accessories. 

ART. 46. The right of expropriation can be exercised for private pro- 
perty and also for railways, but in the latter case the electrical works 
must not interfere with the working of the railway, and ample space 
must be allowed for the operation of the railway and its telegraph lines, 
&c. The public land and highways of the cantons and communes can de 
utilised, and rights of expropriation granted over the same for the trans- 
mission and distribution of electrical energy. When such employ of the 
public land of à commune for distribution of electrica] energy is demanded, 
the commune вар, to protect its own legitimate interests, refuse or restrict 
the demand, save in the case where the energy is required for the elec- 
trical working of a railway. The Government of the Canton can be 
appealed to within 20 days of such refusal or restriction, and iis judg- 
ment can be further appealed against before the Federal Council within 
a further twenty days. The decision of the Federal Council will be final. 
Electrieal undertakings cannot claim the use of the public land without 
also respecting the other uses to which the land may be applied. 

ABT. 47. Expropriation rights can be demanded by the undertakers of 
electrical installations or by consumers, both for the absolute acquisition 
of the property or for its conditional possession whether permanently or 
temporarily. 

ART. 48. The indemnity is to consist, according to the circumstances, 
of a capital sum or an annual charge. With the consent of the two 
parties, the indemnity can be made to include repairs for damage to crops 
or other damages similarly caused by alterations to the electrical con- 
structions. If no arrangement in this respect has been made between 
the parties, the demands for indemnities which may be made during the 
working of the undertaking can, in case of dispute, be settled by the 
ordinary procedure. 

Авт. 49. Save the exceptions mentioned in Arts. 50 and 54 herewith, 
expropriation will take place in accordance with the provisions of the 
law of May 1, 1850. 

Art. 50. To obtain powers of expropriation, the undertakers must 
address their demand to the Government Survey Department of Elec- 
trical Works, submitting a plan of the works and of the land required. 
The Federal Council will then grant xd Re rights if, within a 
period of 30 days from the deposit of the plans, there is no opposition. 
In case of opposition, rights will not be granted if the projected works 
can be modified without grave technical difficulties involving too great 
cost, or without danger to public safety. Where alterations appear 
necessary, а new application for expropriation rights can be proceeded 
with on the demand of the undertakers of the works, or of the party to be 
expropriated. 

Art. 51. As well as depositing the plans with the Survey Department 
mentioned, plans are to be deposited in the communes affected, so that 
everyone concerned can note same. The deposit of the plans and demand 
for expropriation rights shall be made public, and in addition personal 
Notification shall be sent to everyone concerned. If expropriation is 
demanded for particular property owners only, the provisions of Arts, 18 
and following of the Expropriation Law of 1850 will apply. 

Arr. 52. As soon as the Federal Council shall have given their decision 
and approved the plans, the Estimating committee (Art. 54) will, if 
required by either party, meet and discuss the indemnity to be paid. 

Art. 53. After approval of the plans, the works can be proceeded with, 
even though the Estimating committee may not have finished their 


inquiry, or though the indemity be not yet paid. Guarantees for such 
payment shall, however, be forthcoming. and in case of dispute the 
Estimating committee will fix the amount of the guarantees. 

Art. 54. Each canton shall supply an Estimating committee of three 
members, the Federal Court, the Federal Council and the Government 
of the Canton each nominating one member and two deputies for each 
member. 

The decisions of the Estimating committee can be appealed against 
before the Federal Court in accordance with the provisions of the 
Expropriation Law of May 1, 1850. 


MUNICIPAL WIRING. 


A meeting of the London Section of the Electrical Contractors“ 
Association was held on Friday last week t» protest against the 
clauses of the London County Council (General Powers) Bill which 
propose to give the London Borough Councils power to borrow 
money for the purposes of wiring and fitting premises. Mr. 
R. Tweedie Smith, the honorary solicitor to the Association, read 
& Paper pointing out the facts of the case. In the year 1908 the 
London County Council attempted to get similar powers inserted in 
one of their bills, but thanks to the efforts of the Electrical Con- 
tractors’ Association they failed, and by a large majority in the 
House of Commons the clause was rejected. In November last a 
deputation from the borough douille was appointed to meet 
representatives of the Electrical Contractors’ Association to see 
if a clause which would meet the views of both sides could be 
framed. Eventually a clause was agreed to which would have allowed 
borough councils to supply electricity and to expend money in 
wiring houses as long as the work was done through contractors and 
not directly. - 

At the last moment a letter was received from the leading member 
of the deputation, and who had been mayor of Hampstead, saying : 
“I am sorry to have to inform you that I have just received a 
short note from the clerk to the London County Council stating 
that after careful consideration the committee cannot see their 
way to altering their original clause. Under these circum- 
stances I only have to thank you sincerely for your courtesy 
and kind consideration that you have given this matter, and 
to express my regret that our efforts have been unsuccessful.” This 
being the case the whole battle has to be fought over again. The 
clauses in question are Nos. 63 and 64 of the London County Council 
(General Powers) Bill, which are very crudely drawn and almost 
identical to the clauses rejected by Parliament in 1908. By these 
clauses power is sought to allow any Metropolitan borough council 
which supplies electrical energy to expend money “ upon wiring and 
fitting and supplying with wires, fittings and apparatus the premises 
of their consumers or prospective consumers." Mr. Smith con- 
tended that such powers, if granted by Parliament, would lead to 
municipal trading in its worst form. Ошу those things which 
affected the general welfare of the public and which were not being 
efficiently performed by private enterprise were, in his opinion, 
within the legitimate shar in which & municipality should ask for 
powers to trade. Large sums had been invested by private firms in 
the industry, and there was the utmost competition between them. 
If, however, the borough councils obtained Parliamentary powers 
io carry on the business of electrical contractors, they would have 
practically а monopoly in the area of theirsupply. Competition would 
be banished, and the interests of the general public would be seriously 
affected. 

Companies supplying electricity in the metropolitan area had 
hitherto worked on amicable terms with electrical contractors, and 
had confined themselves to their proper sphere of supplying elec- 
trieity. It could not be contended that there was any greater 
need for the powers to be granted to the metropolitan borough 
councils than to electric supply companies. On the ground of 
general policy it was inadvisable that electric supply undertakers 
should also engage in wiring and fitting work, inasmuch as 
supply undertakers required all installations to undergo certain 
teats before making a connection with their supply mains or giving 
a supply of electric energy, and it was probable that the engineers 
and inspectors of supply undertakers would be more exacting in 
their insulation tests in the case of installations carried out by 
private contractors, and also in regard to compliance with the general 
conditions and terms upon which supply should be given, than in the 
case of work done by a department of their own undertaking. 

Probably the worst provision in the bill was that which enabled 
metropolitan borough councils to do wiring for *'prospective con- 
sumers." The result, if the clause passed, would be that every 
speculative builder would be willing to have his houses wired at the 
expense of the local anthority, because it would save him so much 
expense on capital account. If the house were a loss, the mortgagee 
who financed the builder would have the first charge, and would be 
able to claim the wiring and fittings, or at least to prevent their 
removal. Thus the loss would fall upon the ratepayers, of which 
electrical contractors formed a part. At the end of clause 63 of the 
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bill were three ambiguous lines which could be read in many 
different ways, and made to mean many different things. They 
empowered metropolitan borough councils to enter into and carry 
into effect agreements and arrangements with respect thereto and 
make such charges therefor, whether directly or otherwise, as they 
may think fit." 'These words would cover agreements with con- 
sumers of electricity as to payment for the use of wires, fittings, 
and apparatus, or agreements with owners of property concerning 
the same, but in neither case would such agreements operate against 
the rights of a mortgagee who had lent money on the property and 
who could prevent the wiring being taken away. Landlords could 
seize the fittings for rent, or execution creditors for debt. At the 
present time there were cases in which companies had obtained Par- 
liamentary powers to expend money on wiring houses, but in such 
‘cases the companies were, of course, private enterprises, and invari- 
ably they had confined themselves to the sphere of generating 
electricity, whilst they had made arrangements with electrical con- 
tractors for the actual work to be done by them. Safeguards against 
seizure for rent or debt had, however, always been inserted in the 
Acts of private companies. 

In the discussion that followed there was a general condemna- 
tion of the London County Council, and some very strong remarks 
were made use of, mainly on the political aspect of municipal 
trading. One or two remarks bearing directly on the Paper 
were made, however. One speaker thought that the London 
County Council had a good prospect of being allowed the powers 
in question inasmuch as they would permit of wiring being 
done on the hire-purchase principle, from some points of view 
& desirable and beneficial proceeding. Could not the contrac- 
tors combine to practise such methods? The reply was imme- 
diately forthcoming, however, that the capital available would not 
permit of this, and that already a company which had been started 
with this object in view had had to abandon the free wiring 
portion of its business. Mr. Tweedie Smith, in reply, urged that 
applications should be made to their various members of Parlia- 
ment, and proposed the following resolution, which was carried 
unanimously: ** That this meeting of electrical engineers and con- 
tractors hereby pledges itself to use its utmost endeavours to prevent, 
by every legitimate means, clauses 63 and 64 of the London County 
County (General Powers) Bill becoming law, and that the Council 
of the Association be requested to wait upon the President of the 
Board of Trade and voice the feeling of the industry." A petition, 
whichi was signed by everyone present, has been lodged in Parlia- 
ment against the Bill. 


NEW SAFETY DEVICES FOR PREVENTING EXCES- 
SIVE PRESSURE RISES IN ALTERNATING. 
CURRENT SYSTEMS. 


Two English patents have recently been granted for methods 
of preventing excessive pressure rises on opening or closin 
electric circuits. The first one (No. 11,168 of 1904) is ranted 
to the Lahmeyer Co., and is entitled “Improvements in 
rafety devices for protecting dynamo eloctric machinery and 
the like against the excessive voltage occurring when they 
are switched in or out.” Tho other one (No. 22,536 of 1904) 
was granted to Messrs. Siemens Brothers & Co. on behalf 
of the Siemens Schuckertwerke, and is entitled “ Auxiliary 
appliance for the prevention of the occurrence of excess 
paare on switching on and off electrical installations of 

igh voltages applicable also for testing purposes.” The 
following is an abstract of the completo specification of patent 
No. 11,168 of 1904. 


Experience has shown that when machines are switched in or out 
disruptive discharges may easily occur, and that this principally happens 
in the coils or parts of conductors which are nearest to the current- 
supplying mains. This is clearly seen by the following test made by the 
inventors. A three-phase motor wound for a phase voltage of 10,000 volts 
and having eight coils per phase was connected to a source of electro- 
motive force of 10,000 volts. The voltages in the several coils then ascer- 
tained are recorded in the following table. It will be seen that while 


Voltage on | Without With a 720 | With a With a 
switching in the any | volt 1,100 volt 1,800 volt 
| motor as choking choking coil | choking coil | choking coil 

measured along coil, | switched in. | switched in. switched in. 
First coil ........ 8,000 volts 4,000 volts | 3,000 volts | 2,000 volts 
Second coil ...... 4, 000 „ | 2,500 „, „000 „ 1,500 „ 
Third coil........ 2,500 „„ 1,600 „, 1,500 „ 1,150. „ 
Fourth coil .......1,800 „ | 1,300 „ | 1,100 „ 900 „ 
Fifth coil ........ 1.300 „ 1,000 „ 900 „ 820 „ 


under normal conditions there is in each coil a pressure of 10,000 / (173 x 8) 
or a little over 720 volts, there is set up in the first coil when the motor 
is switched in a voltage 11 times as high. To remove this dangerous 
pressure from the machine, the first coil, which showed the largest increase 
of voltage, was connected iu series with a choking coil which chokes under 
a working conditions the same amount of voltage as every armature 
coil. | 

It will be seen from the third colamn that the excess of voltage at the 
first coil is reduced from 8,000 to 4,000 volts, or one-half. Further 
measurement also showed that an increase of 8,000 volts took place at 
the choking coil. If an 1,100, or an 1,800, volt-choking coil bs switched 
in, the excess of pressure in the choking coil is 10,500, and 18,300, volts. 
This action of the self. induction can be explained as follows :—W hen the 
self-induction is not switched in, the coils, or parts of conductors nearest 
to the supply main, exert a choking action when the current is turned cn, 
so that the whole amount of excessive pressure is, so to speak, concen- 
trated in these first portions of the coils. If, however, self.induction be 
switched in series with the machine, this self-induction takes up the 
excess of voltage. The self-induction coil can easily be so insulated that 
a disruptive discharge cannot occur therein. The choking coil may be 
short-circuited by another movement of the switch after the starting has 
been effected. A single choking coil may be used for several machines, 
this single choking coil being only switched in when a machine is 
switched in or out. 


In patent No. 22,536 of 1904, Messrs. Siemens Brothers & 
Co. state that the object of preventing dangerous rises of 
pressure when switching on or off unloaded cables at high 
voltage is attained in the following manner : 


Referring to the acsompanying drawing, g represents a three-phase 
current generator, and п are the network conductors, from which the 
cables k are branched by means of the switches s. The auxiliary 
appliance consists of a transformer with three windings, of which w, and 
w, have the same number of turns and are connected in the same direc- 
tion by means of switches s, s, respectively before and after the main 
switches s to the cables k. The third winding ws of the transformer, on 
the other hand, which is advantageously arranged for low pressures, is 
connected to a non-indactive loading resistance, 7, of suitable value. 
Assuming, in the first instance, that the winding ws is open, but that all 
the switches are closed, then only the magnetising current of the trans- 
former will flow in the equal windings w., w, As regards the conditions 
of magnetisation, nothing will be altered if the winding w, be connected 
up with the resistance r. Practically the same pressure of the connecting 
points w. w, will still be maintained if the switches s (which are to be 
considered as combined to form a three-pole switch) are opened ; in con- 
sequence, no sparks can be formed at the switches, and no oscillations 
oan be produced in the cables. In the same way, dangerous oscillations 
in the cables will be prevented, if now the switches s; be opened, as 
sparks are produced at these switches the extent of which depend upon 
the resistance r. Such sparks as is known, allow of no rapid oscillations, 
in contradistinotion to the charging sparks produced on the switching in 
of unloaded cables. The application of the loading resistance therefore 
acts as а damper of oscillations. | 

The application of the arrangement, which can, of course, be applied 
to networks having any number of phases, will be as follows :—If the 
unloaded cables k are to be separated from the network m, then, in the 
first instance, the switches ei s, of the auxiliary appliance are closed, 
one after the other; the switches s are then opened and the direct con- 
nection between the cables k and the network conductors n thereby 
broken; the switches si, are then opened whereby the cables * are 
deprived of their pressure and by finally opening the switches s», the 
cables are separated from the auxiliary appliance. When connecting 
unloaded cables k to the network n the switches have to be manipulated in 
the reverse order by first closing #2 then sı, and by finally closings. When 
the cables are connected to the mains direct, theswitches sı and ¢2 are opened 
one after the other and the auxiliary appliance thereby disconnected. 
The auxiliary appliance, described above, is also very suitable for testing 
cables under pressure. In this case the main switches s would be open or 
entirely dispensed with. If a higher pressure than that of the existing 
network pressure is to be used for the testing, then the translation ratio 
of the windings w, and w, is not made as before as 1:1, but is made to 
correspond with the intended testing pressure. 
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CORRESPONDENCE. 
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PAPERS AND DISCUSSIONS AT THE INSTITUTION. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: I see from Mr. W. R. Cooper’s letter in your last issue 
that in the matter of allowing or requiring authors to go 
through the formality of reading their Papers from cover to 
cover, and in the matter of curtailing, or rather of not curtail- 
ing, verbosity and irrelevance in debate, the Institution stands 
exactly where it did 10 or 15 years ago, when duty condemned 
me to regularly attend its meetings. 

Ten or 15 years ago it was suggested in these columns that 
if Papers could not invariably be taken as read, like loyal 
addresses, they might, at any rate, be read in brief. Ten or 
15 years ago it was suggested in these columns that to relieve 
the President of the exceedingly difficult and unpleasant duty 
of perpetually applying the closure, this function might advan 
tageously be taken over by a 10-minute glass, which should 
ring a bell when it had exhausted itself, and thus give an un- 
mistakable notification to the speaker that he had exhausted 
himself. It would then rest with the meeting, not with the 
occupant of the chair, to signify its pleasure. 

I am no believer in the transatlantic doctrine of “ hustlo," 
and do not, therefore, advocate a rigid 10-minute rule because 
I believe there is any particular virtue in haste and hurry, but 
if it were known that ten minutes and no more would in the 
generality of cases be allowed to each speaker, each intending 
speaker would take good care to make up his mind beforehand 
what he meant to say, and his remarks would not suffer from 
that lack of previous preparation as do so many of the discur- 
sive discourses one hears at Institution discussions. In fact, a 10- 
minute rule would tend to precision, decision and concision. 

As to allowing or requiring an author to read his Paper 
from end to end, never was there a more tedious and time- 
wasting formality. For formality it is, since, even if the 
reader should happen to be a master of elocution, no one can 
derive any benefit from hearing a Paper read, and no one 
under such circumstances is in a position to do justice to him- 
self if called upon to speak. But, more often than not, no one 
hears or even listens to the poor member standing up before 
the blackboard by the President’s side dribbling out in an 
inaudible patter what is very likely a valuable contribution to 
contemporary knowledge. 

The fact, if fact it be, that the Institution cannot always 
command a sufficient supply of Papers is no justification for a 


tiresome and exhausting mode of procedure.—Yours, &c., 
W. G. BONb. 


ARMATURE COILS AND OZ ONE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Under the title, * The Insulation of Armature and 
other Coils for High-tension Apparatus,” you published in 
your issue of January 27th a very interesting article by Mr. 
J. S. Highfield, giving his experience with high-tension alter- 
nator windings. Ав a result of a number of special experi- 
ments, Mr. Highfield has come to the conclusion that coils 
become defective in actual use owing to the air left inside the 
micanite tubes. 

Personally, I am not quite in agreement with Mr. Highfield's 
conclusions that it is impossible to produce a satisfactory 
winding if any air is admitted between the copper, iron and 
insulation. If this were impossible, then the same defects 
as those observed by Mr. Highfield would surely have 
appeared in the large number of high-tension installations 
which have been working for a considerable number of years 
on the Continent ; for instance, at the Paderno (13,000 volts), 
Hauterive (9,000 volts), and numerous other high-tension 
installations in Switzerland in which the generator coils are, 
almost without exception, wound in insulating tubes. The 
fact that such trouble has not been experienced forms a clear 
proof that Mr. Highfield's conclusions are open to criticism. 

As Mr. Highfield correctly points out, the insulation of 
a coil, in which the winding is threaded through a closed 
micanite tube, is excellent as compared with that of a coil in 


which the insulation consists of insulating tape or paper wound 
separately round the conductors. In my experience, troubles 
have only arisen when the designer has taken advantage of the 
excellent insulation of the closed micanite tube to economise 
in the amount of insulation on the actual conductors them- 
selves. Where defects have become apparent after more or 
less lengthy periods of working, the insulation of a number of 
the conductors has been damaged at various points, and con- 
stant leakage of current has taken place from conductor to 
conductor. If such a defective coil is carefully cut out before 
the damaged insulation has become seriously charred, black 
spots will be observed on the insulation of the actual conductor 
where slight burning has taken place. These spots will corre- 
spond with similar ones on the neighbouring conductor, thus 
showing the exact position at which the discharge bas taken 
place. Such defects may constitute intermittent faults, and 
may finally necessitate the complete re-winding of the machine. 

The above defects can bo entirely avoided by using ample 
insulation on the individual conductors, and a suitable type 
of winding. Care should be taken not to use too much wire 
per coil—that is to say, to use a large number of coils—and to 
arrange the conductors so that the difference in potential 
between neighbouring conductors is kept as small as possible. 

It is of the utmost importance that the very best quality 
materials should be used in the varnishes and insulating 
coverings. I have often found that oxidisation of the copper 
has taken place owing to the use of an inferior quality shellac 
which has not been free from acid. This may have been used 
either on the conductor itself, or in building up the micanite 
tubes, ог as a dressing on the Empire cloth or other insulation. 
If good quality shellac free from acid has been used in the 
winding, the insulating covering being wellsaturated with this 
shellac so that the copper conductor is surrounded by a water- 
proof and airproof insulation, I have never found any trouble 
arise. I conclude that in the case mentioned by Mr. Highfield, 
the insulating covering round the copper was more or less porous 
so as to allow both air and moisture to soak through it. 

With regard to Mr. Highfield’s concluding remarks as to 
the necessity of putting additional ingulation on the two or 
three end coils, this is a point which I have long recognised. 
It is especially important in the case of asynchronous motors 
where, when the motor is suddenly switched on the line, the 
full voltage comes on the first few coils, and a very consider- 
able difference in pressure exists between adjacent windings 50 
that these coils are very liable to be broken down. For a con- 
siderable number of years I have made it a practice to wind 
the first sets of coils in all high-tension induction motors with 
a more heavily-insulated wire than that used for the remaining 
coils. In the case of generators and synchronous motors, the 
effect is less observable as the voltage in the stator only rises 
slowly under normal working.— Yours, &c, 

Münchenstein, Baile, Feb. 9. 


THE SLIDING BOW v. THE TROLLEY. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: With reference to the discussion on Mr. Sayers’ Paper 
on tramway overhead equipment materials, at which I could 
not be present owing to my absence in South America, 
I notice à remark in your current issue regarding a disadvan- 
tage of the sliding bow. Although Mr. Sayers professed to 
know little about the sliding bow, which is used in nearly 
50 per cent. of the Continental tramways, he mentioned the 
dropping of lubricating material on the passengers riding on 
double-deck cars. Аз I have always advocated the use of the 
sliding bow as being specially adapted for use in this country 
on account of the much lighter overhead network in densely- 
populated towns, I beg to be permitted to refute this statement. 
The use of a lubricant in the slit of the soft aluminium sliding 
piece, which is easily renewable, is not exactly necessary, 
particularly in our damp climate, or it may be used in such 
small quantities that the dropping of molten grease will not occur. 

However, the sliding bow can be made so long that its point 
of contact with the trolley wire reaches outside the top of the 
car. At greater specds, when sparks are most likely to occur, 
the molten grease would be blown backwards by the wind 
pressure, 
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I have constructed over 300 miles of tramways using the 
sliding bow abroad and never had the slightest trouble from 
falling grease. Certainly, only single-deck cars were used, but 
at Sheerness-on-Sea, where a sliding bow is used on double 
deck cars upon my advice, no trouble has been experienced in 
this regard. 

It will be well worth while if our engineers would study the 
advantages of the sliding bow more closely, as they are many, 
and as I have remarked before, it is specially adapted for 
use in this country where the complicated overhead construc- 
tion in many large towns causes a disfigurement of the streets 
which is so often complained оѓ. — Yours, &c. 


London, S.W., Feb. 10. GERALD HOOGHWINKEL. 


PARLIAMENTARY INTELLIGENCE. 


A 


The period for depositing petitions to appear by counsel and witnesses 

against bills originating in the House of Commons, expired, on Saturday 
last. In addition to those already given the following have been 
presented :— 
. Central London Railway Bill.— South Eastern & Chatham Railway Co., 
St. George's Hospital, British India Steam Navigation Co., Great Eastern 
Railway Co., Carron Co., Thames Conservancy, Governors of Bank of 
England, Ecclesiastical Commissioners, Kensington & Knightsbridge 
Electric Lighting Co., Notting Hill Electric Lighting Co., Metropolitan 
Railway Co., Hammersmith Borough Council, promoters of Metropolitan 
Pneumatic Despatch Bill, Honourable Societies of Middle and Inner 
Temples, Union Bank of Scotland, Mercers Company, London County 
Council, Lord Iveagh, Westminster City Council, Lloyds Bank, Union 
Discount Company, Churchwarden of St. Michael, Commercial Union 
Assurance Co., Union Bank of Australia, North London Railway Co., 
London & South Western Railway Co., Metropolitan District Railway Co., 
London and North Western Railway Co., Brentford Gas Co., Great 
Western Railway Co., Kensington Borough Council, promoters of На. 
mersmith, City & North East London Railway, Corporation of London, 
Baker Street & Waterloo Railway Co., Charing Cross, Euston & Hamp. 
stead Railway Co., Great Northern, Piccadilly & Brompton Railway Co., 
London United Tramways Co., and numerous property owners. 

Cork Junction Railway Bill.—Cork Corporation, Cork Harbour Com- 
missioners, Cork Electric Tramways and Lighting Co., Cork, Bandon, 
and South Coast Railway Co., Cork Incorporated Chamber of Commerce 
and Shipping, Clyde Shipping Co. 

Great Northern, Piccadilly € Brompton Railway (No. 2) Bill.—South 
Eastern & Chatham Railway Co., Ecclesiastical Commissioners, Hammer- 
smith Borough Council, Metropolitan Railway Co., Governors of the 
Bank of England, Union Bank of Scotland, Mercers’ Company, London 
County Council, London & South Western Railway Co., Brentford Gas 
Co., President and Governors of Charing Cross Hospital, Westminster 
City Council, Metropolitan District Railway Co., Great Western Railwa 
Co., London and North-Western Railway Co., Metropolitan Water Board, 
Kensington Borough Council, Chiswick Urban District Council, Promoters 
of Hammersmith, City and North-East London Railway Bill, Corporation 
of London, Honourable Societies of Middle and Inner Temples, Central 
London Railway Co., ànd numerous property owners. 

Hammersmith, City d North-East London Railway Bill.—South Eastern 
& Chatham Railway Co., St. George's Hospital, Great Eastern Railway 
Co., Carron Co., Worshipful Company of Girdlers, Thames Conservancy, 
Regent’s Canal & Docks Co., Leyton Urban District Council, Wood Green 
Urban District Council, Hammersmith and Hackney Borough Councils, 
Governors of the Bank of England, Great Northern Railway Co., Totten. 
ham & Forest Gate Railway Co., Metropolitan Railway Co., Honourable 
Societies of Middle and Inner Temples, Tottenham Urban District 
Council, London County Council, Westminster City Council, Metropolitan 
D.strict Railway Co., Metropolitan Water Board, North London Railway 
Co., London & South Western Railway Co., Central London Railway Co., 
Brentford Gas Co., Walthamstow Urban District Council, Great Western 
Railway Co., London & North Western Railway Co., Kensington Borough 
Council, Edmonton Urban District Council, Corporation of London, 
Shoreditch Borough Council, Middlesex County Council, Baker Street & 
Waterloo Railway Co., Charing Cross, Euston & Hampstead Railway Co., 
Great Northern, Piccadilly & Brompton Railway Co:, London United 
Tramways Co., Southgate Urban District Council and numerous property 
owners. 

Heckmondwike Improvement Dill.—Bradford Corporation, Liversedge 
Urban District Council, Dewsbury Guardians, Lancashire & Yorkshire 
Railway Co., Batley Corporation, Yorkshire Electric Power Co., London 
and North Western Railway Co., Dewsbary Corporation. 

London United Tramways (E.rtension of Time) Dill.—Wimbledon 
Urban District Council, Barnes Urban District Council, Richmond Cor- 
poration, Malden and Coombe Urban District Council, Croydon Rural 
District Council. 

Metropolitan Pneumatic Despatch Bill —Paddington Borough Council, 
Whitechapel & Bow Railway Co., Stepney Borough Council, Thames 
Conservancy, Hammersmith and Hackney Borough Councils, Great Wes- 
tern Railway Co., Metropolitan Railway Co., Westminster Electric 
Supply Corpn., London County Council, Camberwell Borough Council, 
Metropolitan District Railway Co., Westminster City Council, Central 
London Railway Co., Railway Companies within London, Chelsea, Isling- 
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ton, Lewisham, Woolwich Battersea, St. Marylebone, Kensington, Hamp- 
stead, Lambeth, Fulham, Shoreditch and St. Pancras Borough Councils, 
London Electric Lighting Companies, Great Northern, Piccadilly and 
Brompton Railway Co., Baker Street and Waterloo Railway Co., Charing 
Cross, Euston and Hampstead Railway Co., London United Tramways Co. 

Aberdare Tramways Bil.—Great Western Railway Co., Taff Vale 
Railway Co., Aberdare Gas Co. - 

Accrington Corporation Bill.—Acorington Steam Tramways Co., Lan- 
cashire Electric Power Co., Haslingden Corporation, Lancashire & York- 
shire Railway, Rawtenstall Corporation. 

Birmingham Corporation Bill.—Grea& Western Railway Co., Radnor- 
shire County Council, London and North Western Railway, Monmouth. 
shire County Council. 

Dublin United Tramways Bill.— Rathmines and Rath gar Urban District 
Council, Dublin Corporation, Pembroke Urban District Council, Kingstown 
Urban District Council, Blackrock Urban District Council. 

Great Northern, Piccadilly & Brompton Railway Co. (No. 1) Bill.— 
South Eastern & Chatham Railway Co., Thames Conservanoy, Duke of 
Norfolk, London County Council, Westminster City Council, Central 
London Railway Co., Islington, Holborn and Lambeth Borough Councils, 
Promoters of Hammersmith, City and North-East London Railway Bill, 
and property owners. 

London County Council Tramways Bill.—South Eastern & Chatham 
Railway Co., Honourable Societies of Inner and Middle Temples, Metro- 
politan District Railway Co., Crystal Palace Co., Lambeth Borough 
Council, Corporation of London. | 

London Southern Railway Bill.—London Brighton & South Coast 
Railway Co., South Eastern & Chatham Railway Co., Camberwell Borough 
Council, London County Counoil, South Metropolitan Gas Co., London 
and South Western Railway Co., South London Electrio Supply Corpora- 
tion, Lambeth Borough Council, County of London Electric Supply Co. 

Metropolitan Electric Tramways Bill.--Great Eastern Railway Co. 
Metropolitan Water Board, Middlesex County Council. 


North-East London Railway Bill.—Great Eastern Railway Co., 
Metropolitan Railway Co., Tottenham & Forest Gate Railway Co., Leyton 
Urban District Council, London County Council, Metropolitan District 
Railway Co., Corporation of London, Promoters of Hammersmith, City 
and North East London Railway Co., and property owners. 


Shropshire and Worcestershire Electric Power Bill.—Cannock, Hednes- 
ford & District Gas Co., Seisdon Rural District Council, Staffordshire 
County Council, Great Western Railway Co., Lichfield Gas Co., Tamworth 
Gas Light & Coke Co., Lichfield Rural District Council, Cannock Rural 
District Council, Walsall Rural District Council, Lichfield Corporation, 
Tamworth Corporation, Bridgnorth Corporation, Cannock Urban District 
Council, Oswestry Corporation, Midland Electric Corporation for Power 
Distribution, Tamworth Rural District Council. 

Rathmines and Rathgar Improvement Bill.—Alliance & Dublin Con- 
sumers Gas Co., Dublin Corporation. 

South Wales Electrical Power Distribution Bill.—Llanelly Gas Co., 
Llanelly Urban District Council. 

Swansea Corporation Dill.—Great Western Railway Co., Swansea Gas 
Light Co., Midland Railway Co. 

Charing Cross, Euston & Hampstead Railway Bill.—South-Eastern & 
Chatham Railway Co. London County Council, Westminster City Council, 
Gordon Hotels. 

Colne Corporation Bill.—Lanoashire Electric Power Co., Lancashire & 
Yorkshire Railway Co. | 

Weybridge d Walton-on-Thames Electric Supply Bill.—Weybridge 
Urban District Council. 

Wigan Corporation Bill.—Lancashire Electric Power Co., Lancashire 
& Yorkshire Railway Co., Hindley Urban District Council, South Lanca- 
shire Electric Tramways Co., National Telephone Co. 

London County Council (General Powers) Bill.—Cowmpanies supplying 
electrical energy in the Administrative County of London, Electrical 
Engineers and Contractors in the County of London. 

Edgware and Hampstead Railway Bill—Hendon Urban District 
Council, London County Council. 

Channel Ferry Railway and Qury Bill.— Dover Harbour Board. 

Croydon Corporation —County of London Electric Supply Co., South 
London Electric Supply Corporation, Beckenham Urban District Council, 
Penge Urban District Council, Crystal Palace Co., British Electric 
Traction, South Metropolitan Tramways and Lighting Co., Croydon 
Gas Co., Croydon Rural District Council. | | 

Baker Street and Waterloo Railway. – London County Council, West- 
minster City Council, Gordon Hotels, St. Marylebone Borough Council. 

Ealing Corporation-— Metropolitan Water Board, Metropolitan Electrio 
Supply Co., Brentford Gas Co. 

The Metropolitan Electric Supply Co.'s bill, which was opposed by the 
Willesden Urban District Council on Standing Orders, has been passed 
by the Examiners, the points of dispute having beeen settled between the 
parties. 

The following bills have been passed by the examiners, during tho week, 
as having complied with Standing Orders. There was no opposition : 
Aberdare Tramways, Gosport and Fareham Tramways, East London and 
Lower Thames Electric Power, Wigan Corporation, Paisley and District 
Tramways. 

The consideration of the Glasgow Corporation Tramways bill, on 
Standing Orders, has been postponed until March 2, to allow the pro- 
moters to conclude negotiations with some local authorities as to consents. 

Non-compliance with Standing Orders has been returned in connection 
with the Hastings Tramways bill, so far as the tramways propose under 
clause 7 are concerned. These are entirely in Bexhill, and the consent 
of the Corporation not being forthcoming the point will be settled by the 
Standing Orders Committee. 
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The Wellingborough and District Tramroads and Electricity Supply 
bill has also been referred to the Standing Orders Committee for a similar 
reason, Certain tramways are proposed upon the sides of main roads, 
upon ground which is at present public property. The promoters argued 
that innemuch as the lines were not proposed to be built actually upon 
the highway, the consent of the road authority was not necessary. The 
Examiner upheld the view of the road authority to the contrary, however, 
and reported a non-compliance. 


LEGAL INTELLIGENCE. 


Jandus Arc Lamp & Electric Lamp Oo. (Ltd.) v. the Arc 
Lamp Oo. 

In the Chancery Division on Monday Mr. Justice Kekewich heard 
further evidence in this case, the hearing of which had been postponed 
in order that defendants might have an opportunity of making certain 
experiments. 

Mr. BOUSFIELD, K.C., for defendants, said he had given to the other 
side a list of the experiments which had been made, and the plaintiffs had 
taken advantage of the invitation to see defendants’ apparatus. Не also 
stated that he suggested if anything further was to be done it should be 
done by an independent expert. 

Prof. Cormack was called to give evidence regarding the experiments 
he had made with reference to the question of size of Jamp and duration 
of carbon. 

His LORDSHIP : Is your object to show that an envelope with a large 
diameter will produce the same results as an envelope with a small 
diameter ? 

Mr. BOUSFIELD: Certainly. We conceived beforehand that size had 
nothing to do with the matter. It was а question of leakage. 

The Witness thereupon gave details as to the various experiments he 
had made. . | 

Having regard to your experiments, has size of globe any material effect 
on the life of the carbon ?-—I cannot see that size makes any difference 
at all. 

How do you account for the differences ? —A slight variation in the neck 
of the lamp might possibly make a difference. The position of the arc 
and the quality of the carbons might also make a difference, 

Is it possible to get uniform carbons for a series of experiments ?—It 
can only be done by taking extraordinary care at the factory. 

Leakage at the bottom of the lamp affects the light very seriously ?— 
Yes. Leakage is the governing factor. 

Cross-examined by Mr. Moulton, Witness admitted that when be tried 
a Beardsley lamp in the way described in the specification the globe 
blackened. . : 

You gave no account to his Lordship of your experiment with Beardsley 
lamp with a narrow neck ?—No. | | 

And then you experimented and found that if you made Beardsley with 
a wide neck it would not blacken ?—Some of them did blacken. 

Your lamps have got a neok considerably shorter than shown in 
Beardsley’s drawings ?—Yes, I think they have. They were not intended 
to be exact copies of Beardsley’s. 

Further cross-examined, Witness said he thought the lamps he used in 
the experiments were fair representatives of what Howard meant in his 
specification. The lamps were run in series between two mains. He 
used commercial series lamps. The lamps fed regularly in series and 
did not require shunt coils. It was not the case that if one of the lamps 
shirked work it would never pick it up again. The lamps he used were 
well designed and could be used in series without a shunt coil. The 
lamps ran without accident throughout all the test. 

Prof, SILVANUS P. THOMPSON stated that he paid two visits to 
University College to see the experiments, and his assistant went to St. 
Panoras. Running the lamps in series was the best way of making the 
test. The lamps got precisely the same current. The experiments 
showed that the size of the lamps had nothing whatever .to do with the 
life of the carbons. The effect of running the lamps in series was to 
make the test more valuable than if the lamps had been run separately. 
Diameter had nothing whatever to do with the life of the lamp. Leakage 
was an important factor. He had experimented with Beardsley, and 
found that with a narrow tube at the top the lamp blackened. It was 
perfectly well known that if they enclosed a lamp too much, so that there 
would be no acoess of air, nothing could prevent blackening. 

Cross-examined, Witness said that for some types of lamps to burn in 
series it was necessary for them to have shunt coils. Lamps were used 
with shunt coils which were not intended to burn in series, but to burn in 
parallel. There were some lamps which had a fine wire in place of a 
shunt. The defendants’ lamps had no shunt coil, but the mechanism 
worked with a spring, and if the spring was properly adjusted then they 
worked well in series and were sold as series lamps. There was a posi- 
tive advantage with the lamps defendants used because all the current 
went through the carbons. 

Mr. JAMES SWINBURNE, called by plaintiffs as to defendants’ experi- 
ments, gave evidence to the effect that series lamps must be used for 
series work if they desired to get any accurate experiments. The results 
of defendants’ experiments did not show that any reliance could be 
placed upon them. Experiments which he had made proved that the 
diameter of the envelope did make а great difference in the life of the 
lamp. 

3 Witness said he thought it a very probable thing that 
length of arc had nothing to do with life. He, however, had no reason 
founded on fact to suggest that that was true. He had not tried it himself, 
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Does it not seem to you that this is & case where the services of some 
independent gentleman would have been extremely desirable. Here we 
have apparently differing results? — J am quite sure Prof. Cormack and 
myself acted without bias in making experiments, but it is a very difficult 
ao and you have to make a large number of experiments to get 
results, 

Is it really your view that the mere diameter of the envelope per se 
has any material effect on the life of the carbon ?—I think it has, but I 
do not yet understand why. 

You have learned a great deal from this case ?—Yes. I have learned 
a great deal about arc lamps, and I have learned how little I understand 
about them. 

When you went to see the lamps burning you saw them in series and 
you saw them burning perfectly regularly and smoothly ?—The ares were 
uneven. They were of slightly different lengths. I should not expect 
them to go wrong at the start. You must wait until they begin to feed. 

Prof. ADAMS afterwards gave details as to the manner in which he 
checked experiments on behalf of the plaintiffs. If a man applied the 
55 specification he would inevitably fail to produce a marketable 
amp. 

On the resumption of the hearing on Wednesday, 

Prof. ADAMS said he had no particular reason to differ from Mr. Swin- 
burne that a certain amount of leakage was necessary in order to prevent 
blackening. 

Mr. TERRELL, in answer to his Lordship, saidhe should have to call 
Mr. Swinburne to speak as to the experiments which had been made. 

His LORDSHIP said that that being so there must be another adjourn- 
ment, and Mr. Bousfield had better prove his two experiments at once. 

Mr. BOUSFIELD then called Prof. Cormack, who said he had arranged 
the lamp the learned counsel held in his hand, and ran it for 19 hours. 
The blackening which was on the globe came in the courseof the running. 
He ran it in series as the others had been run. He took the voltages 
every quarter of an hour. 

Cross-examined by Mr. TERRELL: The aro was going continuously 
during the time. The current varied slightly. The extreme of variation 
was 5:3 to 5:6. The variation in voltage was 81 to 84 as far as he could 
see. The bottom was sealed by means of a rubber tube. It was completely 
air-sealed at the bottom. In the other experiment he had four lamps in 
series, and the other three were blackening at the ваше time. There 
was no shunt coil on. They were all different lamps tried during the 
three experiments. He used about 80 volts, and 5 was the extreme of 
variation. 

At this stage the further hearing was adjourned until Monday next in 
order that the plaintiffs might in the meantime have an opportunity of 
making experiments with a view to taking the evidence given on this 
part of the заве by the defendants. 


— — 


Tilling v. Dick, Kerr & Co. 


In the King's Bench Division, before Mr. Justice Warrington, on Моп. 
day, plaintiffs sought to recover damages alleged to have been caused to 
plaintiffs’ omnibuses by the operation of the defendants, who, under con- 
tract with the London County Council, were carrying out the conversion 
of the tramways in South London to eleotric traction. 

Mr. H. AVORY, K.C., said that, speaking generally, the cause of action 
was а public nuisance created by defendants in laying and maintain. 
ing upon the highway raised rails for the temporary purpose of con. 
tinuing the traffic of the tramways during their reconstruction operations, 
Defendants were clearly liable for damage caused to any individual 
lawfully using the highway unless they could show express statutory 
authority for doing the thing which was complained of as a nuisance. 
Short of that, however, it would be sufficient for him to show that they 
had been guilty of negligenoe in carrying out their statutory powers. 
From the statutes under which the L.C.C. were authorised to carry 
out this work, they could show no trace of authority! or laying a 
raised rail above the surface of the road. The only authority they could 
show was one which strictly limited them to laying and maintaining the 
rails level with the surface of the road. So far as the facts were eon- 
cerned plaintiffs’ complaint came practically under two heads—first that 
the defendants laid and maintained a temporary line, or rather lengths of 
temporary line, within a few feet of the kerb, raised above the surface of 
the roadway so that the ordinary traffic of the road necessarily passed 
over it. This was done in many portions of the road where there 
was only a space of about 106. between the existing tramline and 
the kerb, The second head was that for the purpose of looping 
their up and down lines in some places where they did not lay 
a temporary line by the side of the other they used a cross-over, which 
also involved а raised rail. There was also the allegation of negligence, 
consisting in putting no barrier or warning to the public at the points 
where raised rails had been laid. The only question before the Court 
was that of liability, an agreed sum having been arrived at if the 
defendants were liable. 

His LORDSHIP said he was prepared for that statement in view of the 
fact that there were 69 separate cases of damage, some of afewshillings each. 

Mr. AVORY (continuing) said the temporary lines were not necessary 
in any sense except for defendants’ own profit. It was done solely in 
order that they might maintain a regular system of tramcars, while the 
traffic could have been maintained in those portions of the road which 
were up by running on a single Jine. The defendants said, as to the first 
67 of the alleged accidents, and the general damage shown by the fact 
that the average repairs to the plaintiffs’ ‘buses during this period were 
much more than in previous years, that the acts complained of were done 
in pursuance or execution or intended execution of certain statutes and 
plaintiffs’ cause of nction was debarred by the Public Authorities Protec- 
tion Act, 1893, which sets up a six months period of limitations witbin 
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which action must be brought. As to the remaining two cases which 
were within the period they paid £12. 15s. into Court. Plaintiffs replied 
that the defendants were independent contractors who expressly took 
upon themselves all liability for damage and injury, and the act did not 
apply to them. 

Mr. RUEGG, K.C., for defendants, said the case involved one or two 
points which had never been decided before. The electrification of a 
tramway system was a work carried out largely for the convenience of the 
public and was authorised by Parliament, and it necessarily involved a 
nuisance to the public—viz., considerable interference with public rights 
and the user of the highways. He did not care about the old acts 
in the least. Of course they declared that the lines should be kept 
on a level with the roadway, but they dealt with the original con- 
struction of the lines. Parliament declared in 1900 that it was 
necessary to make most radical alterations and carry out most 
extensive works over a very long distance. One must look at these 
things reasonably. It was known to Parliament when they sanctioned 
this work that there would be considerable interference in one way or 
other with the rights of the public. There was nothing in the act which 
authorised them to be guilty of negligence, and if any fault was found 
with the system the responsibility belonged to the County Council, which 
insisted on the work being done in this way and with the double line 
being keptrunning. It was the Council doing these things through their 
agents, the contractors. Counsel went on to submit that all works 
reasonably necessary were under the protection of the Act of 1900, 
authorising the conversion of the South London tramways. It was 
impossible to do the work without interfering with the whole of the high 
road. It could not be suggested that the whole of the tramway system, 
extending for many miles, should be stopped altogether, and there was 
no alternative system which would be preferable to that which was actually 


adopted. 
His LORDSHIP: There is no suggestion of a better form of raised rail, 
but was it quite impossible to have a sunken rail? 

Mr. RUEGG: Would that be reasonable? See what it would mean. 
You would have to interfere still more with the roadway between the 
tramlines and the kerb, because you would have to take it up in order to 
lay the sunken rails. 

es LORDSHIP : You would not lay it in the same way as a permanent 
irack. 

Mr. RUEGG said the road would have to be taken up, and that would 
be an unreasonable thing to suggest to a local authority or a contractor. 
These turn-outs were perfectly well known in tramway alterations, 
and were sometimes quite necessary, for it could not be doubted that the 
Council had adopted the best system. The cross-over system of the 
нан: going in both directions would have been quite impossible in Soath 

ondon. 

His LORDSHIP: You say that, whereas the General Tramways Act 
prevents a permanent tramway from constructing lines above the surface 
of the road, you may construct a temporary line so that the rails are 
above the road if you can show that it is reasonably necessary. 

Mr. RUEGG assented, and added that being empowered bythe Act of Par- 
liament to do what was reasonably necessary, they did nothing more than 
was reasonably neceseary, and were not guilty of any default or want of care. 
Doubtless, there was some strain in going over these obstructions, but he 
should have thought that at a walking pace any strong vehicle could have 
gone over without injury. It had never until nuw been suggested that a 
contractor working for a public authority was not protected by the Act 
of 1893, and there were many cases where protection had been given to 
contractors for work imposed by statute where the public authority was 
liable, as it was in this case, if there was liability anywhere at all. If 
the County Council had been proceeded against it could not have placed 
the responsibility upon the contractors, who were acting as their servants 
or agents, 

His Lordship reserved judgment. 


Macartney, McElroy & Oc. v. Brighton Corporation. 


The appeal of the defendant Corporation against the judgment of Mr. 
Justice Grantham, delivered on May 20, 1904, in this action, came before 
the Court of Appeal (the Master of the Rolls, Lords Justices Mathew and 
Cozens-Hardy) on Friday. The facts of the case and the evidence at the 
SUR ine trial were giventin The Electrician for April 29, May 6, 20 and 27 last. 

or the appellants, Mr. FLETCHER MOULTON, K.C., said the judg- 
ment of Mr. Justice Grantham was, as far as its principal part was con- 
cerned, for the rectification of the contract, and the Corporation appealed, 
on the ground that there was no evidence whatever to go to the jury, and 
on various other grounds, for а new trial. Subsidiary points would 
arise, but the main point was the question of rectification, and if the 
Corporation succeeded on that, all other matters fell to tho ground. 
According to Mr. Justice Grantham's judgment, the rectification of the 
contract meant that the contract was to be drawn up as if the Council 
intended to accept what would have been the highest or one of the highest 
of the tenders. He argued that that would be most unfair, and urged 
that in judging what were the intentions of the Corporation they ought 
only to judge by what actually came before them in their official corporate 
capacity. They made the contract, he contended, without a shadow of 
doubt as to its meaning, and if that contract was not to be construed 
fairly as it stood, he did not see what security the Public Health Act gave. 

Lord Justice MATHEW said it seemed tu him that the Corporation 
had had £14,000 worth of work, for which they were not, if Mr. Moulton’s 
assumptions were correct, prepared to pay. 

Mr. MOULTON: They were going to pay £102,000 for work under the 
sontract. To him (Mr, Moulton) it was perfectly conclusive that the con- 
tract represented the intentions of both contracting parties. 
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The MASTER OF THE ROLLS asked if there was any part of the tender 
form which showed there was provision for excavating and concreting. 

Mr. MOULTON considered the form of tender itself showed this. 

Lord Justice COZENS-HARDY said it seemed to him a very mislead- 
ing tender. In the tramway part they had measured out in yards super. 
the quantity of cement and concrete required and asked for a price for it; 
but there was nothing of the kind in the tender relating to road work. 

Mr. MOULTON said the tramway part of the work was very much more 
complicated thau the other, and there was therefore & detailed bill of 
quantities for that. 

Lord Justice MATHEW said it appeared to him that in connection 
with these works the contractors had done extra work to the value of 
some £10,000 for which apparently they were not to be paid. 

Mr. MOULTON said the whole of the work had been paid for when the 
total of the contract price had been reached. The plaintiffs’ contract 
was only £2,500 less than some of the other offers, whose authors had not 
made any mistake. 

Lord Justice MATHEW : But how do we know this ? 

Mr. MOULTON replied that either they must assume that all meant 
what the contract meant or they might look at the other tenders to find 
out whether or not they added any sum for excavating and concreting. 
The tenders showed that the other tenderers did add on for the excava- 
tion and concreting, and it was clear that they knew what was intended 
to be done by the contract, and that they knew what they were contract- 
ing to do, 

Lord Justice MATHEW asked the amount of the highest tender. 

Mr. MOULTON: £121,000, the lowest £102,400, the next lowest 
£104,900, and the next £105,500. Does your Lordship suggest that those 
who made the £104,900 tender were going to do £10,000 worth of work 
for nothing ? 

Lord Justice MATHEW : I consider the jury would be right in con- 
cluding that the lowest tenders did not include this work and that the 
highest tenders did. 

The case was continued on Saturday, Wednesday and Thursday, Mr. 
MOULTON contending that the contract being under seal it could not be 
rectified unless there was something clearly identifying the intention 
otherwise than that expressed in the contract. He submitted there was 
no such evidence, and as a matter of law there could be no rectification. 

Yesterday (Thursday), on their Lordships taking their seats, Mr. 
MOULTON stated that the parties had agreed to terms, and the Court 
would not be further troubled with the case. 

Mr. CAUTLEY, for plaintiffs, said there would be judgment for the 
agreed amount and an end of the litigation. 


Telegraph Poles in Streets. 
At Sheffield Polie» Court last week, before the stipendiary, the Post. 
master-General applied for permission to place & pole in St. Philip's.road. 
Mr. COATS, for the Corporation, said his clients could not consent to 
a pole being placed in a street when there was a suitable site on private 


roperty. 
The STIPENDIARY : Why not? The Corporation crowd the streets 
full of posts, and have no hesitation in putting them in when they want 
them themselves. | 

Mr. COATH : We can prove that there is another suitable site. 

The MAGISTRATE : I cannot accept any such principle. The Corpora- 
tion are only highway authorities. It is laid down by Acts of Parliament 
that various public bodies should have these advantages of erecting poles, 
&c., on the streets. The Postmaster-General is one of these and I do not 
see why he should be debarred from those advantages. This is a privi- 
lege Parliament meant them ќо have and to exercise. He must find in 
favour of the Postal authorities. 


Callender's Cable & Construction Co. v. Killarney Electric 
| Light Oo. 
Last week in the Chancery Division, Dublin, tenders were received for 
the sale of the Killarney Co.’s undertaking. Three offers were submitted, 
and that of Valentine Ryan at £615 was accepted. 


NATIONAL ELECTRICAL MANUFACTURERS’ 
ASSOCIATION. 


A meeting of this Association was held at the Hotel Cecil, London, on 
Wednesday, to elect an executive committee to organise a general elec- 
trical exhibition. | ‚ 

Mr. Walter Davenport, secretary, was voted to the chair, and said 
the movement for holding the exhibition arose from the feeling among 
manufacturers that the holding of small exhibitions in all parts of the 
country had caused great expense to exhibitors, and was not so satis- 
factory as а great exhibition in or near London would probably be. In 
addition to the members of the Association, the proposal had the support 
of other electrical manufacturers and of electricity station owners and 
engineers, In consequence of the proposal put forward by the Association, 
the promoters of another electrical exhibition (at the Crystal Palace) had 
decided to join their forces. "Various electricity supply undertakers had 
promised financial support, and he proposed that this support should be 
accepted by the Association in the form of donations. The Association 
would run no risk of losing any of their funds, even in the unlikely event 
of the exhibition not being a financial success, as a contract would be 
arranged (subject to the approval of the executive committee) with a 
contractor, whose name could not yet be disclosed, who would guarantee 
the expenses, other than the amounts paid for space by the exhibitorg 
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to the extent of any excess over the receipts, and on the other hand 
would receive a share of any profit that might accrue. It was also the 
view of the committee of the Association that a proportion of the profits, 
if any, might be returned to exhibitors, and the balance be devoted to a 
benevolent fund, which the Association were endeavouring to establish, 
or some other charitable purposes. It was proposed that the exhibition 
should be held at Olympia or the Crystal Palace, It was tentatively 
proposed to open in October next, remaining open for five weeks. It was 
not to be a promoters’ exhibition, but an undertaking in which the 
exhibitors would have a vital interest. Representatives of suppl 
stations throughout the country would be invited to a meeting next meek 
composed solely of members of their own branch of the profession, to 
discuss the question and elect a proportion of the executive committee. 
It was intended that the exhibits should be working, and both continuous 
and alternating current would be available. The gas companies had 
given great support to the recent exhibition at Earl's Court with a view 
to popularising the use of gas, and it was expected that the support of 
electricity supply undertakers would be forthcoming in the same way for 
the exhibition now under consideration. There had not been a repre- 
sentative electrical exhibition since 1892. 

In answer to a question whether foreign manufacturers would be allowed 
to exhibit the chairman raid it would be proposed that they should, pro- 
vided they had representatives in this country. 

It was announced that support had been promised (in some cases 
conditional upon the details of the scheme being satisfactory) by 
Messrs. Crompton & Co., Bruce Peebles & Co., Electric and Ord 
пар зе Acessories Co., Johnson & Phillips, Taylor, Tunnicliff & Co., 
Cowans Limited, Bertram Thomas, Geipel & Lange, Union Electric 
Co., Tudor Accumulator Co., St. Helens Cable Co., Veritys Limited, 
Nalder Bros. & Thompson, Falk, Stadelmann & Co., Electrical Co., Elec- 
trical Power Storage Co., General Electric Co., Consolidated Electrical Co., 
Edison & Swan Co., Lahmeyer Electrical Co., N.S. Electric Storage Co., 
Western Electric Co., International Electric Co., and others while some 
npe were not opposed to the project, but would require further informa- 

ion. 

A resolution approving the proposal was carried unanimously, and it 
was decided that the executive committee should consist of 15 members, 
being representatives of 10 manufacturers (five members of the Associa- 
tion and five others), four representatives of electricity supply stations 
and one representative of the electrical press, Eight membership firms 
were nominated to appoint representatives on the committee and those 
elected by ballot were : The General Electric Co., Edison & Swan Co., 
оса Power Storage Co., Veritys Limited, and the International 

ectric Co. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


P 
APPOINTMENTS VACANT AND FILLED. 


The directors of the Great Western Railway Co. require an elec- 
trical engineer for traction and lighting. Salary £600 per annum. 
Candidates must be under 40, and possess ample theoretical and 
practical knowledge. Applications to the secretary (Mr. G. K. 
Mills), Paddington Station, London, W., by 27th inst. See also 
advertisement. 

The National Boiler General Insurance Co. (Ltd.), 22. St. 
Ann’s-square, Manchester, require additional surveyors of electrical 
plant. Particulars of qualifications and conditions of service from 
ihe chief engineer, Mr. Edward G. Hiller. See advertisement. 


Ayr Corporation invite applications for the position of manager 
of tramways. Salary £200. Applications by 18th inst. 


Carlisle Electricity committee require a mains superintendent. 
Applications by 28th inst. 


Mr. H. A. Neville, at present chief assistant engineer at Wake- 
field, has been appointed city electrical engineer at £300 per annum, 
rising by annual increments of £25 to £400 per annum. 


Aldershot.—Application has been made for sanction to a further 
loan of £2,000 for electric lighting extensions. 


Anglo-Oontinental Telephony.—The Post Office telephone 
department will, on and after March 1 next, afford telephonic com- 
munication between Londonand certain provincial towns in England 
and Besancon, Fécamp, Le Mans, Le réport and Lons le Saunier 
in France at the same rate of charge as for communication with 
Paris—at Өз. for each three minutes communication. 

“ Artificial” Rabies.—It is stated that artificial“ rubies are being 
produced in France by a process of reducing small natural rubies into 
a very fine powder, calcined in an electric futnace, cooling rapidly 
and crystallising. In this way small natural rubies are said to be 
made to possess a comparatively high value. Tried upon emeralds 


and sapphires the intense heat of the electric furnace is said to 
discolour the stones. 


Aston.—At a special meeting on Friday, the Council adopted a 
report of the Public Works committee accepting a scheme prepared 
by the consulting engineer (Mr. Robert Green) for the reconstruc- 
tion of the remaining tramways within the borough, including street 
improvements. The total cost of the work (with overhead electrical 
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equipment) is estimated at £63,270. The plans and sections of the 
work prepared by Mr. Green were approved, and tenders are to be 
invited. 

Australia. Newcastle (N. S. W.) Corporation have decided to 
supply current for private lighting in addition to the public lighting 
hitherto provided. | 


Austria-Hongary.—The municipalities of Gleisdorf, Steyermark 
and Kastelruth have recently decided to establish electricity supply 
for lighting and power. 


Automobiles in Paris.—An Automobile Salon was recently 
opened in Paris,"and some remarkably fine examples of up-to-date 
motor vehicles were shown. In France the automobile industry 
has advanced with rapid strides, and more particularly in regard to 
the vehicle de luxe. Visitors to Paris who have been absent from 
the City of Light for any lengthened period are surprised at the 
very large number of electric carriages to be seen in every part of 
the gay city. Several of the leading manufacturers of these vehicles 
have succeeded in meeting the demand for vehicles of handsome 
exterior and artistic interior furnishings. Perhaps the most note- 
worthy of these electric carriages are those of Mildé, Kreiger, 
Gallia and Electromotion. 'The make of these vehicles has become 
lighter, the working parts more completely under delicate control, 
and in regard to the accumulators employed every effort is being 
made to reduce their weight by every possible means. The demand 
for this class of automobile is largely in excess of present supply. 


Barnstaple.—The gross profit on the second year's working of 
the electricity undertaking was £1,582, and, after deduction of 
interest and sinking fund (£1,290), there was a surplus of £291. 
There are 187 public lamps. 


Bedlingtonshire.— The Council have asked the Northern 
Counties Electricity Supply Co. to state terms for the electric 
lighting of a portion of the district. 

Belfast.—There has been trouble at Belfast this week among the 
employés of Messrs. J. G. White & Co., who are engaged in the 
work of constructing new routes and converting old tramway routes 
to electric traction. First a large number of labourers went on 
strike, and upon their return to work a number of carters felt it 
their business to join in a demand for increased wages. 


Bexhill.—The electricity department are holding an electricel 
exhibition at the Kursaal from Feb. 17 to 25, inclusive. 


Birmingham.—Last week the City Council discussed the terms 
provisionally arranged with the City of Birmingham Tramways Co. 
for the purchase of the company’s lines in the city, the reconstruc- 
tion of the steam and horse tramways leased to the company until 
Dec., 1906, and the purchase of Kyotts’ Lake-road depot. 

Ald. BEALE, in outlining the proceedings taken by the Tramways com- 
mittee, said mutual concessions had been made by the committee and 
the company, and the committee’s action was confirmed. 

Mr. MIDDLETON urged that it should be stipulated that tramway 
material ordered by the committee should be of British manufacture. 

Ald. BEALE replied that if the committee could get a fair competition 
in this country they bad no desire to go outside, but at present there 
were certain parts of cars, especially the ** maximum traction trucks,” 
which were an American patent, and nothing like them had Бзеп pro- 
duced by the home builders. 

The official inspection of the Small Heath tramway took place 
yesterday (Thurday). 


Bradford.—At the City Council meeting on Tuesday, . 

Mr. Swithenbank moved that as Mr. C. J. Spencer, manager of the 
tramways, had applied for the post of manager of Newcastle Corporation 
tramways, he was dissatisfied with his post in Bradford, and should, 
therefore, be asked to resign. Mr. Spencer, who was appointed tramways 
manager in 1898 at £150 a year, was now receiving £700, and he thought 
Mr. Spencer had been ungrateful. 

The mayor (Mr. W. E. B. Priestley) said that Mr. Spencer approached 
him first on the matter, and told him that he had been asked to apply for 
the Newcastle managership. He asked the mayor what course he should 
adopt, and the mayor told him he would give him a reply next day. He 
thought Mr. Spencer was entitled to apply, and gave him a testimonial. 

After a long discussion, in the course of which Mr. Spencer's general 
ability was admitted, the resolution was defeated by 31 votes to 16. 

The Tramways committee reported that they had discussed the 
question of allowing aggrieved employés to appeal to them against 
the decision of the general manager, and had decided to allow the 
right in case of dismissal or other disciplinary action for which the 
employé concerned was unable otherwise to obtain redress. The 
report was approved. 


Burslem.—The price of current has been fixed at the flat rate of 
5d. per unit, or 7d. per unit for the first hour and 2d. after; for 
power 2d, per unit or, at Council's option, 10s. per quarter per 
B. H. P. and 1$d. per unit. i 

Cardiff.—An inquiry will be held to-day (Friday) into the appli- 
cation of the Council for permission to borrow £87,868 for electric 
lighting extonsions. 

Cheap Labour.—In our last issue (page 682) we referred to a 
meeting which took place at Acton to discuss the question of the 
employment of what was described as “ underpaid labour on the 
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electrification of the Metropolitan Underground Railways. At a 
meeting of Tottenham Council last week Mr. Councillor Broadbank 
carried an amendment to refer back for inquiry the method of sub- 
letting a contract for electric wiring of the new town hall buildings in 
course of erection. Mr. Broadbank said the contract had been 
given to a non-union house while local men had been refused work.“ 
The contract in question had not been publicly advertised in the 
usual way, and to this he objected. 


Conspicuous Gallantry.—Much admiration has found expression 
for an act of bravery which occurred at the Finsbury Park (London) 
Station of the Great Northern Railway on Dec. 21 last, when an 
elderly lady, missing her footing, fell from the platform just as an 
incoming train loomed out of the fog at a distance of only a few 
yards. Fortunately, Mr. A. V. Hardwick, a member of the London 
staff of the Direct United States Cable Co., was present, and with 
marvellous nerve leaped on to the line and in a twinkling suc- 
ceeding in placing the lady and himself between the rail and the 
platform wall in such a position as to allow the train to pass without 
injury to either. А spellbound audience watched the daring act and 
greeted the re-appearance of the bewildered lady and her brave 
rescuer with ringing cheers. Mr. Hardwick was on Friday last at 
Buckingham Palace personally decorated by the King with the 
Albert Medal of the first-class for“ an act of conspicuous gallantry.” 


Croydon.—A р has been presented against the Croydon 
Corporation Bill by ratepayers and frontagers in Upper Norwood 
who object to the proposed extension of the tramways. 


Customs Decisions.—In the new customs tariff for the Gold 
Coast (west of the Volta) apparatus and structural inaterial for 
telegraphs, telephones and electric lighting are admitted free, as 
well as all machinery for electrical purposes; also plant, material 
and rolling stock for tramways. 


Devonport.—Sanction to a further loan of £7,958 for electric 
lighting extensions has been received by the Council. 


Exeter.—At the meeting of the City Council in committee on 
Tuesday, nearly two hours were spent in discussing the question of 
“ the competency of the electrical engineer (Mr. H. D. Munro) to 
discharge the several duties devolving upon him; and ultimately 
it was decided to appoint a sub-committee to investigate the matter, 
this sub-committee consisting of an equal number of ‘ progres- 
sives and “conservatives.” The names of the committee are 
Messrs. Campion, Clapp, Dunn, Finch, Roberts, Stokes, Widgery 
and Wreford. The latter gentleman is vice chairman of the Elec 
tric Lighting committee. ‘The matter which has brought about 
this condition of affairs at Exeter appears to have been a motion 
that Mr. Munro should take charge of the electrical equipment of 
the tramways. A section ot the councillors objected to this pro- 
deeding, on the ground“ that he had already mismanaged the light- 
ing undertaking.” Meanwhile we may say that the tramway work 
has been placed in Mr. Munro's hands. 

The Tramways committee recommend the Council to authorise 
a limited tramway service on Sundays after 1:30 p.m. 

As a result of a conference between the Electric Lighting and Tram- 
ways committees, it is recommended that the price to be charged for 
electric current for traction be ljd. per unit for the first 100,000 units, 
and 134. per unit after. The electrical «ngineer (Mr. Munro) is to 
have charge of the overhead work and of the electrical apparatus on the 
tramway system and in the depot. 


Farnham.—The Council have assented to the application of the 
Farnham & District Electric Supply Co. for a provisional order. 

Fulham (London).—The Electric Lighting committee are con- 
sidering the question of lighting the recreation room of the public 
baths with arc lamps. 

Galashiels.—The Electric Lighting committee have received 
authority to enter into negotiations with a company for a transfer 
of the Council's provisional order. 

Gillingham (Kent) —The Council have adopted a scheme of 
assisted wiring. 

Gravesend.— Sanction to а loan of £4,500 for extensions to 
mains, &c., has been applied for. 

Great Yarmouth.— The Marine Parade South isto be lighted by 
arc lamps at & capital outlay of £420 and an annual cost of £90. 
The consulting engineers (Messrs. Preece & Cardew) have offered to 
undertake the supervision of the electric lighting extensions at a 
reduced fee of 31 per cent on the estimated capital cost of £10,000. 

Guatemala.—The tramway lines in this city are to be converted 
to electric traction. Further information can be obtained from Mr. 
Richard Echeverria, Guatemala City. | 

Handsworth (Staffs.).—The Council propose to employ electric 
motors at the pumping station to be erected at the Witton waterworks. 

Hornsey.—The chairman of the Electricity committee announced 
at the Borough Council meeting on Tuesday that since municipal 
electric lighting had been adopted the price of gas in the district 
had gone down 1s. a thousand. A reduction in the charge for 
electric current is now proposed. 


Horsham —The Council are recommended to apply for sanction to 
& loan of £4,500 for electric lighting extenstons. 


Hove.—The laying of the mains for electricity supply in Aldring- 
ton has been commenced. Brighton Corporation have offered to 
supply Hove Corporation with electricity in bulk at 44d. for the 
first hour's maximum demand and 14d. after, or 5d. and 1d. Hove 
has decided to pay the former rates and to charge private con- 
sumers in Aldrington 7d. per unit for the first hour and 4d. after. 


Huddersfleld.—At the Corporation meeting on Tuesday, Mr. A. 
Chatterton, in moving the adoption of the minutes of the Electricity 
committee, said: 

The most important recommendations were that £5,985 should be 
transferred from revenue and contingencies accounts to borough fund in 
aid of rates, and that the charges for current be reduced by а halfpenny 
per unit. He hoped the Council would regard the transfer of £6,000 as 
а repayment of money received from the rates, and not in the sense of an 
annual contribution from the department. He threw out the suggestion 
that it should not be applied to the reduction of the coming rate, but to 
the unfortunate deficit in the tramways account, or go to strengthen the 
water account, upon which heavy liabilities would fall before they were 
much older. Last July the committee reduced the charges for meter 
rents, and this, with the present proposed reduction of a halfpenny for 
current, would deplete the revenue of the department by between £3,000 
and £4,000 per annum. 

Is iogton (London).— The Board of Trade are to be asked to 
consent to an agreement between Islington and Stoke Newington 
Councils for the former to supply (at ordinary rates) current for six 
2,000 c.p., six 500 c.p., and about 50 8 c.p. lamps, for premises on 
the north side of Blackstock-road, within the Stoke Newington area. 

Italy.— The Unione Italiana Electric Tramway Co. has acquired 
& concession to construct an electric tramway from the Piazza di 
Negro, Genoa, to Rivarolo Ligure. 

Keighley.—The tramways extension to Stockbridge was officially 
inspected on Wednesday. 

Leamington.—The Leamington & Warwick Electrical Co. have 
conceded the demand of the Town Council that a double line of 
tramway should be laid, and the company announced that the work 
will be proceeded with forthwith. 


Lewisham (London).—On Wednesday the Borough Council 
decided to ask the South Metropolitan Electric Light & Power Co. 
to refund £465. 4s. 1d. cost of reinstating roads and footpaths broken 
up during last quarter in laying mains, &c. 

London County Council.—At Tuesday's meet'ng it was agreed 
to present petitions against the following Bills in Parliament :— 

Edgware and Hampstead Railway, Administrative County of London 
and District Electric Power, Central Electrio Supply, Charing Cross and 
Strand Electricity Supply, City of London Electrie Lighting (Extension 
of Powers), County of London Electric Supply, East London and Lower 
Thames Electric Power, Metropolitan Electric Supply (Various Powers) 
and North Metropolitan Electric Supply. 

Tramway Employés’ Rates of Рау. —А lengthy report was submitted by 
the Highways committee in reference to the application made by the 
tramway employés and the Amalgamated aegis of Tramway and 
Vehicle Workers for a revision of the conditions of labour on the tram- 
ways. The committee recommended that the applicants be informed 
that the Council was unable to accede to the requests except so far as 
they are covered by the alterations in the conditions of labour already 
made, and except that when the men are required to work during their 
* stand off ” time they be paid at the rate of time and a quarter. 

For the nine months ended Dec. 81 last £6,400 has been paid for 
accidents ia respect of electric cara. The expenditure under this head 
for 1904 will be about £8,533. The amount provided in the estimates 
was £10,000 ° 


Louth.—The Electric Lighting committee recommend the Council 
to authorise the consulting engineers (Messrs. Handcock & Dykes) 
to submit an alternative scheme of electricity supply to provide for 
the use of producer gas. | 


Mexborough.—Inquiry was held here last week into the applica- 
tion of the Council to borrow £4,000 for electric lighting extensions. 

Municipal Telephopy.—Brighton Corporation Telephone com. 
mittee last evening presented a report prepared by Mr. G. D. Barnes, 
the engineer and manager to the department. It is stated that the 
undertaking is showing a profit of £80 per month. 

The Telephone committee recommend that application be made 
for the borrowing of £11,616. 118. 8d. ‘‘to meet the cost of addi. 
tional works in excess of what was intended in Mr. A. R. Bennett's 
original estimate." Of this sum £6,216, 11s. 8d. had been already 
incurred at the date of the report (Feb. 2). £4,208. 5s. 6d. is the 
cost of additional works sanctioned by the Council on April 7 last, 
and the balance of £2,008. 6s. 2d. is made up of various items 
which have from various causes cost more than was originally 
provided. There were at the date of the report 1,687 instruments 
working and 22 junction lines, or 1,079 completed lines. In 
addition, there were 1,229 partially completed lines. In Hove the 
department has 259 lines provided and 186 instruments working. 
Mr. Barnes has prepared a scheme to provide a number of additional 
lines in Hove estimated to cost £5,899. 118. 5d, This and the 
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above-mentioned items go to make up the amount for which it is 
proposed application should be made for borrowing powers. 

The accounts for the 1904 (seventh) year's working of the 
States of Guernsey telephone department show capital expen- 
diture on telephone construction £23,590. 5s. 8d. 
£2,885. 5s. 10d. has been expended on purchase of land and erection 
of buildings. At Dec. 31 there were 1,875 instruments (exclusive 
of junction lines), making the cost per line £17. 8s. 14. The total 
revenue for the year 1904 was £4,546. 8s. 9d., or an average revenue 
per line of £8. 6s. 144. £5,086. 95. 10d. has been set aside for 
sinking fund and depreciation, after paying interest, Post Office 
royalty and all working expenses, and £681. 18s. 5d. was set aside 
as a special contingency fund, leaving a net profit of £284. 14s. In 
addition to the 1,875 working lines there were at Dec. 31 several 
hundred spare partially-completed lines. 

Neweastle-an-Tyne.— The acting general manager of the tram- 
ways (Mr. T. P. Easton) estimates that in the ensuing year the 
receipts will exceed by £79,472 the ordinary expenditure. The 
balance will be more than swallowed up, however, by the expendi- 
ture of £82,958 on maintenance work and £67,142 on the payment 
of interest and in redemption of loans. Traffic expenses аге 3°89d. 
per car-mile. 

Paddington Electrical Exhibition.— This exhibition, which is 
being organised by the Metropolitan Electric Supply Co. at Queen's- 
road Baths, Bayswater, has (we are informed) met with a most 
gratifying response from the electrical trade. Practically the whole 
of the space has already b2en allotted and the exhibits will be of a 
very interesting and varied character. Every effort is being made by 
the promoters to make the exhibition attractive as well as instructive. 


Patent Amendment.—Mr. Frank Michael Lewis, electrical 
engineer, 2, Prestonville-terrace, Brighton, seeks leave to amend 
specification of letters patent No. 4,557 of 1908, granted to him for 
improvements in or connected with electric arc lamps. Particulars 
of proposed amendment are given in the Illustrated Official Journal 
(Patents), Feb. 8, and notice of opposition must be lodged within 
one calendar month from that date. 


Plymouth.—4A loan of £6,450 for tramway extensions has been 
authorised. The price of current between midnight and 6 a.m. has 
been reduced to 3d., with 10s. per quarter for meter, and current for 
power has been reduced by 4d. per unit. 


Portsmouth.—At a special meeting of the Corporation on Tues- 
day 15 was decided to expend £8,000 in extensions of the electricity 
works, 


Provisional Orders Revooation.—The Board of Trade have 
revoked the Barmouth Electric Lighting Order, 1900, and the 
Neath Rural District Electric Lighting Order, 1901, as to so much 
of the area of supply as is not included in the.parishes of Blaen- 
honddan, Coedfranc, Dyffryn Clydach, Dylais Lower and Llantwit 
and Llantwit Lower. i 


Sale.—The District Council have given notice to Manchester 
Corporation of their desire to exercise the powers and assume the 
obligations conferred or imposed on the corporation by their Tram- 
ways Act, 1904, in relation to the construction, &c., of tramways in 
the Sale Urban District. | 


Soathern Italy.—An electric railway line round the base of 
Vesuvius is now completed and taps many important towns and 
villages. But it is rather as an effective means of conveying 
market garden produce to the Naples markets that the line is being 
found of immense service. The line also affords a comfortable and 
inexpensive route to Pompeii, redueing the cost of the journey from 
Bs. 4d. to 1s. 2d. The line runs through much beautiful country. 

An electric tramway running from Castellamare to Sorrento 
along the high road is nearly completed, and will be ready in time 
for the spring tourist and visitor traffic. 

Southwark (London).—A letter from the Assistant Controller of 
the London County Council (dated Feb. 4) stating that the Finance 
committee of the County Council have had under consideration (in 
connection with electric lighting loans sanctioned by the Council 
from time to time) the question of the undertaking given to provide 
a sinking fund or maintenance account for renewal of machinery, &c., 
and pointing out that as 5 years had elapsed since the undertaking 
of the Borough Council was established, they regard the creation 
of a reserve or renewal fund as very desirable in the interests of 
prudent finance, and stating that the County Council will be glad to 
learn that the Borough Council concur in this view, and that steps 
will be taken to form such a fund. This communication was referred 
to the l'inance and Electric Lighting committees. 


‚ Btretford.— After March the charge for electric current for private 
lighting will be £7 (instead of £8) per kw. installed and 144. per unit. 
The total charge to the consumer for the year not to exceed 54. per 
unit, or a fixed charge, irrespective of the number of lamps installed, 
at the rate of 44d. per сп: instead of 6d. 


Switzerland.—Projects for three electric tramway routes have 
recently been approved for Berne, and an electric railway from Aigle 


In addition, 


to Sepey, Leysin and Feydey is to be constructed. For this latter 
project particulars can be obtained from the Aigle-Ollom Monthey 
Railway Co., Aigle, Switzerland. 

Transvaal Imports —The imports of electric cables, wires and 
fittings for the 11 months ended Nov. 30, 1904, were of the value of 
£65,000, compared with £60,000 for the corresponding 11 months 
in 1908. Tramway material to the value of £162,000 was imported 
in the same period, compared with £76,000. 

Wakefield.—On Tuesday the City Council decided to apply for 
sanction to а loan of £18,000 for extensions of the electricity under- 
taking. 

Workhouse Lighting.—Bedwellty Guardians have accepted the 
offer of the Tredegar Coal & Iron Co. for the supply of electric 
current to the workhouse at 44d. per unit. 

Dinner.—The first annual dinner of the Blackburn male staff of 
the National Telephone Co. was held on Saturday evening, repre- 
sentatives of every department being present. The district manager 
(Mr. C. Remington, M.I.E.E.) occupied the chair, and was sup- 
ported by Messrs, Stevenson and Frost, Blackbu rn, and Mr. Callis, 
Burnley. A pleasant evening was spent. 


p ———— — 
TRADE NOTES AND NOTICES. 


TBNDEBS INVITED. 

Newport (Mon.) Electricity and Tramway committee invite 
tenders for а 300kw. continuous-current high-speed tramway gene- 
rator and a 200kw. continuous current high-speed steam balancer 
(engines of enclosed type), one (straight tube) water-tube boiler and 
superheater, one multiple switchboard, extensions to switchboard 
gallery ; also for the supply of general stores, including general iron- 
mongery, lamps, carbons, greases, chemicals, paints, general engine 
room and electrical stores, printing and stationery, «с. Specifica- 
tions, &c., from the borough electrical engineer and tramways 
manager (Mr. H. Collings Bishop), Town Hall, Newport, Mon., 
after Feb. 20. Further particulars are given in an advertisement. 
Tenders to the town clerk by first post March 6. 

Shoreditch (London) Borough Council invite tenders for stores 
for one year from April 1 next, including electric cables and sundries, 
gas pipe and fittings, engineers’ stores, glass, &c., for street lanterns, 
smiths' and plumbers' work, timber, &c. Samples of articles re- 
quired may be seen, and forms of tender obtained at, the Town Hall, 
Old.street, E.C. Tenders to the town clerk (Dr. H. Mansfield 
Robinson), Shorediteh Town Hall, Old.street, E.C., before 8 p.m. 
March 14. Further particulars are given in an advertisement. 

Fulham (London) Borough Council invite tenders for the supply 
of electrical stores for the year ended March 81, 1906. Tenders (on 
printed forms) to the Town Hall, Fulham, by 4 p.m. March 15. 
See also an advertisement. 

Hull Electric Lighting committee invite tenders for supply, &c., 
of mains and cables for 12 months. Specifications, &c., from the 
citv treasurer, Mr. T. G. Milner. Tenders (addressed chairman of 
committee), to the town clerk, Town Hall, Hull, by noon March 1. 
See also advertisement. 

Lowestoft Corporation invite tenders for supply and erection of 
one water-tube boiler with superheater, brickwork settings and 
accessories, together with the necessary pipework. Specifications, 
&c., after 28rd inst., from the town clerk (Mr. R. B. Nicholson), 
Town Hall, Lowestoft. The works are to be carried out to the 
plans and specifications of the consulting engineers (Messrs. Haw- 
tayne & Zeder), 9, Queen-street-place, London, E.C., from whom 
further information (but not copies of the specification) can be 
obtained. Tenders to the town clerk by 5 p.m. March 9. See 
also an advertisement. 

Ilford Urban District Countil invite tenders for supply during the 
year ending March 31, 1906, of Welsh coal, electricity meters and 
demand indicators, cables, incandescent lamps, arc lamp carbons 
and house service fuse boxes. Forms of [tender, &c., from the chief 
electrical engineer, (Mr. A. H. Shaw), Electricity Department, 
Ley-street, Ilford. Tenders (addressed to Chairman of Council) to 
the clerk (Mr. John, W. Benton), Town Hall, Ilford, by 27th inst. 
See also an advertisement. 

King's Lynn Corporation invite tenders for the supply and 
erection of one 200kw. steam dynanio, condenser, steam and other 
pipes. Specification, &c., from the engineer, Mr. John Pilling, 
M.LE.E. Tenders to the town clerk (Mr. J. W. Woolstencroft), 
Town‘ Hall, King's Lynn, before noon 28th inst. See an advertise. 
ment elsewhere. 

Great. Yarmouth Corporation invite tenders for supply and 
delivery of two water-tube boilers and a 800kw. steam alternator. 
Specifications, &c., of the consulting engineers (Messrs. Preece & 
Cardew), 8, Queen Anne's gate, Westminster, London, S.W. Ten- 
ders to the Town Hall by noon March 1. Further particulars are 
given in an advertisement. 
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The directors of the Great Western Railway Co. invite tenders for 
supply, delivery and erection of plant at their electricity generating 
station at Park Royal and proposed sub-stations and distribution 
centres, including high tension three-phase direct-current switch- 
boards and battery boosters at Park Royal ; three-phase static trans- 
formersand high and low-tension switchboardsat varioussub-stations 
and lighting distribution centres; and high and low-tension, three- 
phase direct-current switchboards at Royal Oak, Shepherd’s Bush 
and Old Oak in sub-stations ([a] three-phase switchboards, [b] direct- 
current switchboards, and [с] six motor-driven boosters in con- 
nection with storage batteries at Royal Oak and Shepherd's Bush sub- 
stations). Tenders to the secretary, Paddington Station, London, 
W., by March 13. 

Stoke Newington (London) Council invite tenders for supply, 
delivery and erection of sub-station plant and mains, including 
transformers, three-phase motor generators, boosters, &0., extra h.t. 
and three-wire l.t. switchboards, storage battery and l. t. distribution 
mains. Tenders (addressed Electric Lighting committee) to the 
Town Hall, Stoke Newington, N., by 4 p.m. March 8. 


Wimbledon District Council invite tenders for supply of stores 
during the year ending March 81, 1906, including engine-room 
stores, cables, joint boxes and jointing materials, transformers, 
meters, oils, incandescent electric lamps, carbons and accessories, 
and iron castings. Tenders (addressed Chairman of General Purposes 
committee) to the clerk (Mr. R. H. S. Butterworth), 12, Queen’s- 
road, Wimbledon, before noon March 4. 


Rathmines and Rathgar Urban District Council invite tenders 
for supply of electricity stores for the 12 months ending March31, 1906, 
inelnding arc-lamp carbons, cables, &c., general stores and coal (about 
2,000 tons). Tenders, on official forms, to the clerk to the Council 
(Mr. F. P. Fawcett) by 20th inst. 


South Shields Corporation invite tenders by March 18 for a 
marine type boiler, two engines and two 550kw. direct-current 
generators, а traction switchboard, and electric tramcars complete 
with Brill trucks. 


Manchester Electricity committee invite tenders for supply and 
erection at Dickinson-street station and sub stations of (a) motor 
generators and (b) five-wire balancers. Tenders to chairman by 
10 a.m. 21st inst. 


East Ham Town Council invite tendera for the supply and 
delivery of five double-deck roof-covered tramcars, complete with 
electrical equipment. Tenders to chairman of Electric Lighting and 
Tramways committee by noon Feb. 21 

Sunderland Corporation invite tenders for four 250kw. syn- 
chronous three-phase motor-generators. Tenders to chairmin of 
Electricity and Lighting committee by noon Feb. 24. 

South Shields Corporation require tenders by noon 18th inst. for 
marine typo boiler, two open-type vertical engines, two 550kw. d.-c. 
generators, switchboard and tramcars. 


Stockport Corporation require tendera by noon 20th inst. for 
points, crossings and special work in connection with tramway 
construction. 


Halifax Corporation require tenders by noon March 6 for supply 
of stores and materials for the electricity, tramways and highways 
departments. 

St. Mary, Islington (London), Guardians require tenders by 
2:80 p.m. March 7 for supply of electrical requirements, engineer's 
work, &c. 

Walthamstow District Council invite tenders until 5 p m. 24th 
inst. for various supplies, including electricians’ inaterials, &c. 


Tenders are required bv 4 p.m. 20th inst. for fitting electric “ tell- 
tale“ installation at Kilkenny District Lunatic Asylum. 


Leeds Corporation invite tenders by 18th inst. for erection of sub- 
station and car shed. 


Cheltenham Corporation require tenders by March 17 for supply 
of electric light fittings, tools, coal, &c. 

Tenders will be opened at the Telegraph Department, 10, Calle 
de Carretas, Madrid, on March 12 for the supply of various kinds 
of telegraph and telephone material, to the estimated value of 
85,887 pesetas (about £1,000), required by the Spanish Government 
Telegraph Department. 


Tenders are also invited by March 14 at the Telegraph Depart- 
ment, Madrid, for the supply of 32,000 zine cylinders for Callaud 
batteries, deliverable in four equal lots at Madrid, Cordova, Barce 
lona and Valladolid. Samples at the office of the Director-General 
of Telegraphs, 10, Calle de Carretas, Madrid. The maximum price 
has been fixed at 1,800 pesetas per 1,000 cylinders. The “ Madrid 
Gazette of Feb. 12 contains further particulars. 


Dax (Landes) Municipal Council invite tenders until 25th inst. 
for concession for electric and gas lighting for 85 years. Particulars 
from and tenders to La Mairie de Dax (Landes). 


Tenders are invited by the Prussian State Railway authorities, 


Dantzig, until 28th inst. for 191,000 arc lamp carbons. E 


TENDERS RECEIVED AND ACOEPTED. 


Bradford Tramways committee have accepted the following ten- 
ders for stores during the ensuing year :— 

J. Rushforth & Son, timber; Hy. Barrett & Son, iron and steel ; Baxen- 
dale & Co., varnishes; Saml. Mason, dry colours; R. R. Minton & Co., 
paints and white lead; Stephenson Bros., painters’ sundries; General 
Electric Co., electrical accessories ; J. S. Heap & Sons, paint brushes; 
A. W. Fairless & Co., glass; Saml. Miller, oils, grease, &c.; Veritys 
Limited, lamp fittings; Thornton & Crebbin, iron castings; Thos. Game- 
son, malleable iron castings; Jonas Wells, steel castings; W. F. Dennis 
& Co., cables and wires; Wood & Saberton, bolts, nuts and washers, 
wood handles and shafts, galvanised iron and tinware, ecrews, nails and 
rivets, and hand tools; S. W. Whaley & Co., rope, twine, paper, &.; 
Taylor & Parsons, lead, tin, &c.; J. W. Rowlands & Co., pinion wheels; 
London Transfer Depot, transfers; 8. Dixon & Sons, trolley poles; W. 
Vaux, files. 

Among recent contracts for stokers placed with Messrs. Ed. 
Bennis & Co., of Little Hulton, Bolton, may be mentioned the 
following :— 

Birmingham: 20 stokers and comp'e:sed.air furnaces ; Burton-upon- 
Trent: stokers and compressed air furnaces for Bennis type Lancashire 
boilers for the electric tramways depirtment ; Coventry: Bennis stokers 
and compressed-air furnaces for extension boilers; Dewsbury: Bennis 
stokers with compressed-air furnaces for extension boiler; London: 12 
stokers and compressed-air furnaces for dry back marine type boilers for 
the Metropolitan Electric Supply Co.’s Willesden station; Middles- 
brough : Bennis stokera and compressed-air furnaces for boiler extension ; 
Sheffield: 8 Bennis stokers and self-cleaning compressed-air furnaces 
for boilers, fitted with special hot-air trunks and independent drives, for 
the Neepsend station extension. 

Ferranti Limited have recently completed switchboards for the 
following stations :— 

Bloemfontein, Borneo, Exeter, Hornsey, Johannesburg, Loughborough, 
Paisley, Partick, Wakefield and Watford; for the Great Central Railway 
at Gorton, and for the South Metropolitan Electric Supply Co., at 
Sydenham. 

Among orders in hand are boards for Handsworth, Plymouth and 
Sydney (N.8.W.), for the Indian State Railways, and for Messrs. Henry 
Tate & Sons’ sugar refineries at both Liverpool and London. For Port- 
madoc Ferranti E.H.T. three-phase 10,000/12,000-volts switch gear is in 
course of construction for the main station and nine sub-stations opernt- 
ing in conjunction with the Portmadoc-Carnarvon Railway, which 
utilises H.T. overhead transmission lines. This is the first installation 
of this kind in Great Britain. 

James Gordon & Co., 52, Lime-street, London, E.C., have secured 
a contract for the supply of a complete hydraulic and gas power 
plant for the electric lighting station at Buncrana (Ireland). This 
plant will consist of two high-pressure horizontal-shaft turbines. 
each to develop 60 н.р, to be direct coupled to dynamos. There 
will be a rivetted steel pipe line about 500ft. long for connecting to 
the head water. The;gas power plant will comprise a 70 B.H.P. gas 
engine with suction-producer equipment. | 

Great Yarmouth Town Council have accepted the tender of the 
Brush Co. for cars for the Gorleston tramways at £5,616; that of 
the British Electric Equipment Co. for overhead equipment at 
£2,857. Os. 8d.; that of W. F. Dennis & Co. for rail bonds at 
£480. 9s. and that of T. Small & Co. for 500 tons of granite setts 
at 20s. 6d. per ton. The Tramways committee have been authorised 
to order such extra materials from the above firms as may be 
necessary to extend the tramways in certain directions. 

Mountain & Gibson, Elton Fold Works, Bury, Lancs., have secured 
& contract from Glasgow Corporation tramways department for 100 
M.G. 21 E.M. electric motor trucks for tramcars, fitted complete 
with steel.tyred wheels and steel axles. These trucks are for 100 
new cars which Glasgow Corporation are building and putting into 
service. 

Erith Council have accepted the following tenders in connection 
with the tramways:—Brush Co., overhead equipment, poles, &c., 
£4,217; Callender's Co., feeder cables, &c., £2,590. 4s. and £51. 16s. 
for additional two years' maintenance; British Westinghouse Co., 
rotary converters, &c., £1,545. 5s. 

Southwark Borough Council have placed an order with British 
Insulated & Helsby cables for 440yds. of 01 and 440yds. of 0:05 
cable at £156, 15s. ; also with the General Electric Co. for a dynamo 
for the public baths at £29. 10a. 

Gravesend Council have accepted the tender of Cowan's Limited 
for a switchboard at £106. 10s., and that of the Western Electric 
Co., for laying mains, at £48. | 

Camberwell Borough Council have accepted the tender of W. Н. 
Allen, Son & Co. for an engine for the electric lighting plant at the 
new baths. 

West Ham Corporation have accepted the tender of Hunns & Co. 
at £22. 10s. for the covering with asbestos non-conducting cement 
of 180 steampipe flanges in the generating station. 

Messrs. R. J. Nicholson & Co. have secured the contract for the 
electric lighting installation at the Isolation Hospital, Leftwich, 
near Northwich. 

Burslem Council have accepted the tender of Babcock & Wilcox . 
for steam piping and a pump for the electricity works at £621, 
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Swindon Council have accepted the tender of J. J. Horsfield & 
Co. for a Lancashire boiler at £1,885. 


Pudsey Town Council have accepted the tender of Johnson & 
Phillips for supply and laying electric lighting cables ut £3,044. 9s. 8d. 


The Corporation have secured a loan of £1,000,000 for the pur- 
chaseof the tramways and their conversion to electric traction. 

The tender of O. Melville has been accepted for wiring the High 
School, Kirkcaldy, at £182. 6s. 6d. 


BUSINESS NOTICES. 


Mr. Robert McLaren, for many years in the locomotive depart- 
ment of the Central Argentine Railway, has joined the firm of 
Topping & Seavill. engineers, Rosario, and in future the firm will 
trade as Topping, Seavill & McLaren, as engineers and agents in 
Argentina for Messrs. J. & H. McLaren, of Leeds. 


Messrs. Wm. Hampson & Montague Wakefield Wickes (trading 
as the Liverpool Electrical Engineering Co.), 8, Harrison-street, 
Liverpool, have dissolved partnership. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

At the London Bankruptcy Court last week the public examina- 
tion took place of Henry Coles, electrical engineer, of 10, York- 
street, Swansea. Gross liabilities £3,727 (£2,986 unsecured) and 
assets £18. Debtor started in business as an electrical engineer at 
end of 1900 at Swansea, withont capital, but with a guarantee of 
£100 at the bank. At the end of 18 months the overdraft was 
increased to £700 upon the security of the deposit of deeds. 
Examination concluded. 

The trustee in the bankruptcy of Geo. Neale, electrician, trading 
with another at 2, Fulham Palace-road, London, as the South- 
Western Electrical Contracting & Maintenance Co., has been released. 

The trustee in the failure of David Todd Cameron, mechanical 
and electrical engineer, 1, Magdala Villas, Saltash (formerly of 13, 
Clifford-terrace, Saint Budeaux, and 25, Barrack-street, Devonport), 
has been released. 


The Electric Tramways Construction & Maintenance Co. (Ltd.) 
is to be wound up voluntarily. Mr. L. Morse, 76, Queen-street, 
London, E.C., and Mr. A. J. Paine, West-hill, Sydenham, are 
liquidators. 


Plant, &c., for Sale.— Messrs. White Bros., engineers, High. 
street, Stratford, London, E., have some electric lighting plant 
for sale, including a pair of Ruston-Proctor compound horizontal 
engines, Crompton dynamo, loco-type boiler, portable Marshall 
engine, &c. See also advertisement. 

Electric Phaeton for Sale.—-Messrs. Marshall & Co , Campbell 
Works Stoke Newington, London, N., have for sale a new Cam 
bridge electric phaeton, 80 cell 50 ampere-hour battery for 100 or 
200 volts. See advertisement. 


Premises for Bale, &c.—Messrs. Furber, surveyors, valuers and 
auctioneers, 8, Warwick-court, Gray's Inn, London, W.C,, will offer 
for sale at the Mart, Tokenhouse-yard, London, on March 2 at 2 p.m., 
a substantial building, No. 158, Farringdon-road, comprising a ware- 
house and factory, of which particulars will be found in an advertise- 
ment elsewhere. These premises were formerly in the occupation 
of Messrs. Ely Bros., the well-known ammunition manufacturers, 
who have now erected new works at Edmonton, where the Farring- 
don-road branch of the business will be carried on. 

Messrs. Stimson & Son, 3, Moorgate-street, E.C., and 2, New 
Kent-road, S.E., London, have extensive factory premises (close to 
Vauxhall and Nine Elms, with frontage to the main road) to let. 
See advertisement. 


A ground floor, area 2,700 super. ft., equipped with electric power, 
and suitable for general engineering, is to let. Applications to 
Messrs. Marshall & Co., Campbell Works, Stoke Newington, Lon- 
don, N. See advertisement. 


Conveniently situated factory premises in Willesden are adver- 
tised to be let in another column. Applications to Mr. J. H. Payne, 
15, Chatsworth-road, West Norwood, London, S.E. 

Catalogues, &c.—Johnson & Phillips have just issued & new 
pamphlet entitled ** Switehboards Illustrated," and there are a 
number of fine examples of the firm's switchboard work shown. 


The Oliver Arc Lamp Co. have issued а new price list showing 
various types of arc and incandescent lamp fittings for outdoor use. 
For Nernst lamps in side streets existing gas posts are very gener- 
ally employed, and various designs of brackets for carrying Nernst 
lamps are shown in the list. Some of these brackets are made to 
fit over any ordinary size gas post spigot, being centred and held 
in position by means of three set bolts. Other brackets are made 
for affixing to flat or corner walls, or for clamping round tramway 
or other poles. Their insulation is very high, some having a 
substantial porcelain block on to which the holder for the lamp is 
mounted, and others are insulated with mica. А fitting has been 
designed more particularly for street lighting work or exposed posi- 
tions. It is an anti-vibration fitting, the Nernst lamp being sus- 
pended inside the spinning by a special spring. ‘This takes up any 


vibration caused by passing traffic, wind, &c., so saving the burne- 
from damage, and therefore lengthening its life. The lamp globeis 
affixed to the reflector spinning. the whole being lowered completely 
by means of chains with hook attachments. 

An exhaustive catalogue of Metaphone telephone apparatus has 
been issued by the National Telephone Co. and gives the fullest 
particulars concerning this useful line 
of apparatus. Metaphone instru- 
ments are supplied in a variety of 
designs for all purposes. The illus- 
tration shows a table set, 


The St. Helens Cable Co. have for- 
warded a catalogue of Dialite cables 
for collieries. It is claimed that 
Dialite is waterproof and that it is in 
every way suitable for the insulation 
of cables without lead covering, as a 
substitute for either indiarubber or 
vulcanised bitumen. The catalogue 
contains reports of a number of tests 
of this class of cable, some of which 
were carried out by Mr. C. H. 
Wordingham at Manchester, and all 
of them pointing to the useful proper- 
ties of this dielectric. The catalogue 
| also contains many useful hints as to 
the fitting of cables in mines and descriptions of the methods of 
jointing them. 

Lists of ebonite and india-rubber goods, including accumulator 
boxes, rods, tubes, forks, &c., also casting machines and moulds, and 
a variety of accessories for accumulator makers, are listed by B. 
Kuettner & MacDonell, 8, Adam-street, Adelphi, London, W.C. 


_ Mordey patent fuses of various types are listed in a pamphlet 
issued by Ernest F. Moy (Ltd.). 


Additions to the price list of the Western Electric Co. are now 
available, and include arc lamps and accessories, fan motors, circuit 
breakers, small motors for sewing machines, &c., and motor. driven 
grinders. 


C. J. Thursfield & Co., of Clements-street, Birmingham, have 
prepared a new abridged catalogue of high-class electric light fittings. 
The catalogue includes illustrations of about 60 fine examples of 
hand-wrought fittings suitable for every type of artistic decoration 
and is especially strong in ceiling fittings of chaste design. 

“ Eclipse" electricity meters for continuous and alternating 
currents are listed in a pamphlet issucd by G. Braulik. 


Modern Electric Winches” is the title of a circular (No. 6) 
issued by Chambers, Scott & Co, Motherwell, N. B., and illustrating 
standard type machines of this firm’s manufacture. 


The London Electric Wire Co., Playhouse-yard, Golden-lane. 
London, E.C., have prepared a new trade list filled with tabulated 
particulars relating to the company’s manufactures, and thumb- 
indexed in such a way as to afford facility for easy reference to any 
section of the list. 

Siemens Brothers & Co. have ready a pamphlet (No. 10) describ- 
ing the Deadreckoner," an instrument for ascertaining a ship's 
position at sea by account. This is the invention of the Hon. 
Reginald Brougham, and is an instrument commended to the 
attention of navigators. 

Some further leaflets (seven in all), showing diagrams of connec- 
tions of machines, dimensions of motors, &c., have been issued by 
Siemens Brothers & Co. 


New Electric Lamp Adjuster.—The London Electrical Fit- 
tings Co., of Hampstead-road, London, N.W., have introduced a 
new electric lamp adjuster, by means 
of which glow lamps can be with- 
drawn and replaced from pendants, 
brackets, &c., with ease, and without 
the inconvenience and danger of 
mounting ladders. The adjuster is 
in the form of a sensitive clip which 
enfolds the bulb, and allows the work 
of disengaging the lamp from the fit- 
ting and replacing a new lamp to be 
instantly performed without the lamp 
being handled. The illustration shows 
the new device in use. 


Theatre Dimmers.— Messrs. Geipel 
& Lange, Vulcan works, 72a, St. 
Thomas-street, London, S.E., have 
received notification from New York 
that an order has been placed for 124 100 light Ward-Leon ard 
dimmer plates to control 12,400 60 watt lamps at the New York 
Hippodrome. The resistance material in these dimmers is em- 
bedded in porcelain enamel attached to cast-iron plates. The large 
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number of contacts employed in this apparatus, and the fact that | 27,865 Н. S. BrAckwOoRE. Reducing aluminium and other metals.“ 


there is no inflammable material used in the construction, makes 
the dimmers completely incombustible. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from Feb. 8to 14, with the ports 
of destination :— ` 

Africa—Alexandria, £159; Cape Town, £655 ; Durban, £548 (includ- 
ing £31 telegraph material); East London, £84; Port Elizabeth, £40. 
Argentina—Buenos Ayres, £1,602 (including £130 telegraph wire). 
Australasia— Adelaide, £45; Auckland, £40; Melbourne, £133 (includ. 
ing £11 telegraph material); Perth, £28; Rockhampton, £36; Sydney, 
£590. Belgium Antwerp, £40; Ghent, £10; Ostend, £10. Brazil 
Rio Janeiro, £41; Santos, £16. Canada—Halifax, £23,880 (telegraph 
cable). Ceylon— Colombo, £146. China Shanghai, £447. Germany— 
Hamburg, £377 (including £340 telegraph material). Gibraltar—£54. 
Greece — Piræus, £29 (telegraph material). Holland—Amsterdam, £174. 
Hong Kong—£22. India—Bombay, £1,538; Calcutta, £718; Madras, 
£191. Japan—Tokyo, £5,403; Yokohama, £1,435. Italy—Leghorn, 
£28. Malta—£45. North Atlantic—£4,110 (telegraph cable). Portugal 
—Lisbon, £56. Russia—Odessa, £70 (telegraph material) ; Reval, £5,000. 
Straits Settlements—Singapore, £347. Uruguay—Monte Video, £14. 
Total, £48,144 against £37,115 in the corresponding week last year 
(Feb. 11 to 17). 


PATENT RECORD. 


— — 

The following List of Applications for Patents and Specifications published 

has been compiled for this Journal by Messrs. MEWBURN, ELLIS & PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parcntheses 
are those of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application ts made in London, 


December 17, 1904. 

27,545 G. Е. ALtom. Northwood. Automatic fire or excessive heat alarm. 

27,582 H. R. MANSFIELD. Leicester. Conduits for electrical cables. 

27,605 E. E. Lenwkss. Electric system of driving vehicles in an arena ог 
course.* 

27,627 A. BERGTHEIL. Portable conductors. 

27,656 A.E.G. Electric lighting of trains. (Date applied for, Dec. 19, 
1903, date of application in Germany)* 

27,637 J. T. Н. Dumpster, Vapour electric apparatus. (Date applied for, 
Dec. 19, 1903, date of application in U.S.)* 


December 19, 1904. 

27,638 С, P. STRINMETZ. Vapour electric apparatus. 
Dec. 19, 1903, date of application in U.S.)* 

27,640 Н. NEHMER. Metal caps for carbon contacts. 

27,683 J. A. FLEMING. Kummeters or instruments for the mea ureinent 
of wave lengths in wireless telegraphy. 

27,702 Sik&uENS-SCHUCKERT-WERKE СЕЗ. MIT. BES НАРТ. Winding asyn- 
chronous electrical machines to produce a pole in the propor: ion 
of 1:2. (Date applied for, Feb. 13, 1904, date of application ia 
Germany.)* 

27,705 B. G. LAuMR. Alternating-current motors. 
Feb. 27, 1503, date of application in U.S.)* 

27,707 G. MicHAUD and E. DELAssoN. Indes truet ible filament for gas and 
electric lamps. 

27,715 W. P. THompson. Incandescent bodies for lamps. (Deutsche 
Gasgliihlicht Akt. Ges. Germany.)“ 

27,714 W. P. Taumeson (Deutsche Gasglühlicht Akt. Ger., Germany). 
Incande scent lamp with incandescent body fused in the conducting 
wires, 

27,155 H. Авом and О. Romas. 
metera.* | 

27,762 C. G. CoNnapDr. Electrical appa: atua for regulating and distributing 
electric currents. 

December 20, 1904. 

27,773 C. Mason, Stockton-on-Tees. — Electro-deposition of metals cn 

aluminium. 


27,783 T. Dawson. Halif-x. Supporting and connecting trolley wires. 
27,803 A. C. Brown. Fire alarme, 
27,801 C. D. CHARLESWORTH. Birminzham. Self-ragula ing dynamos. 
27,809 E. M. T. Boppam. Alpertcn. Hydraulic lifts electrically operated. 
27,831 W. босітом. Incandescent lamps. 
26,842 P. A. NxwrON (American Inventions Co., U.S.). 
drivere.* 
27,844 Н. C. E. JacoBy. Controlliog electric lifts, elevators, &c. 
27,249 A. Horstmann, S. A. Horstmann, G. O. Horstmann, E. H. Horst- 
MANN and W. T. EpaaR. Time switches. 
27,858 W. P. TuoMPsoN. Liverpool. Photophonic system and apparatus 
therefor. (F. Arnold, Germany.)“ 
27,859 ELECTRICITÄTS Акт. GES. WESTFALIA. Liverpool. Self. acting cell 
switches.“ 
27,860 W. GARDIBER. Ferming tank for accumulator elements.“ 
27,861 27,862, 27,900, 27,901, 27,902, 27,903, 27,904 and 27,905 
W. GARDINER. Accumulators and grids therefor.* 


(Date applied fo", 


(Date applied for, 


Counting mechanism for electricity 


Electric tool 


27,869 e үн Bonxxrr and J. RicHMOND. Contact. maker and breaker for 
its. 

27,887 E. WEINTRAUE. Vapour elec'ric apparatus. 
Dec. 21, 1903, date of application in U.S.)* 

27,908 G. MicHaLEK. Magneto electric ignition devices for explesion 
engines. 

27,915 R. J. SHEEHY. Telegraphy.* 

27,916 Н. HriNDRReIN. Locking apparatus for watchmen's electric controls 
and the like. 

28,166 G. EICHHORN. Germany. Connections for generation of electric 
oscillati»ne. (Date applied for Dec. 2), 1903, date of application 


in Germany.)* 
December 21, 1904. 
27,926 F. M. Lewis and Reason Mra. Со. Demand indicators. 
27,929 C. M. S. TURNER. Electric block signalling apparatus. (Date 
applied for Dec. 22, 1903, date of application in U.S.)“ 
27.950 F. J. E. CLARKE and G. A. Pore. Birmingham. Еца electric 
motor switches. 
27,986 N. S. ELECTRIC STORAGE Co. and J. T. NI BLrr. Batteries. 
28,018 Stamens BROTHERS & Co. (Siemens-Schuckertwerke G. m. b. H., Gar. 
many) Safety discharge apparatus for excessive voltages.* 
28,035 J. Ретіскт, I. Ciz&k aud Е. SUCHANEK. Automatically connecting 
subscribera to telephone exchanges.* 
28,044 S. MaTTHEWS. Electricity meters. 
28,062 B.T.-H. Co. (G E. Co., U.S.). Treated carbon. 
December 22, 1904. 
28,115 W. Eastman and A. WARNE. Electrical heating apparat us. 
28,114 C. M. Dorman, R. A. SMITH and H. G. Baaas. Salford. Au! o- 
matic controlling apparatus switches. 
28,122 J. Paxman and Davey, Рахман & Co. Electric ignition devices for 
internal combustion engines. 
28,123 F. BIITRMARx. Counting apparatus for electric and other meters.“ 
28,129 Н. Hints. Permeable diaphragms for electrolytic cells. 
28,140 J a С. A. Mappick. Liverpool Mercurial temperature-contact 
evices. | 
28,147 C. O. Bastian. Electric vapour lampe. 
28,154 Н. Колкі. Light-emitting bodies for electric lampe. 
28,155 PRENIX DyNAMo Mra. Co, В. Pout and Е. Ponr. 
electric machines. * 
28,156 PRRIX DTNAMO Mra. Co. and R. Pout. Construction and venti- 
lation of field coils of dypamo-electric machinery.“ 
28,157 G. А. UNTERBERG,  Aciuating apparatus for magneto-ele:tric 
spark-ignition apparatus. and the like.“ 
28,163 J. Үооив. Telephone systems. 


December 23, 1904. 

28,171 К. Е. Hatt. Birmingham. Sparking plugs for internal-explosion 
engines. 

28,175 Е. W. Baynes. Exeter. Electric tramways and rail ways. 

28,176 H. Euxorr. Halifax. Regulating electrical energy in an alter- 
nating-current circuit. 

28,179 W. AITKEN. Liverpool. Telephone indicators. 

28,208 J. BURNS and J. D. ALLAN. Trolley heads. 

28,211 J. B. STEWART. Glasgow. Electric lamp for use under water. 

28,212 Е. G. SquiRBELL. Trolley poles for overhead electric traction. 

20,235 J. W. Ewa&T. Arc lamps. 

28,258 Broce PERI. xs & Co. and J. L. us Cour. Liverpool. Alternating- 
current motors. 

28,252 M. W. Srropg and G. Н. Warts. Switches, plugs and the like. 

28,255 W. W. Ѕтворе. Incandescent lampholders. 

28,254 Е. Ritonis. Telegraphs. 

28,255 F. RrrcHIS. Relays. 

28,262 A. J. Hart. Fire-signalliog apparatus. 

28,268 Е. Н. W. Hiaarss. Telegraph transmitting instruments. 

28,270 A. C. Bray and W. AiTEEN. Safety devices for use with sumpen ded 
conductors, 

28,278 W. M. THORNTON. Instruments for indicating the charged or 
uncharged condition of cables or other electric appliances. 

28,279 W. J. Davy. Arc lampe. 

28,297 P. M. Oupiy. Production of ozone, 

28,501 S. Z. рк FBRRANTI. Electric welding. 

December 27, 1904. 

28,329 R. L. Mornay and F. T. Jackson. The working of telephonic 
systems. 

28,555 Үквттүв LIMITED and D. E. Rogers. Birmingham. Brush-holders. 

28,545 C. D. CHABLESWURTH and J. К. CHARLESWORTH. Birmingham. 
Regulating gear for use with train-lighting and similar dynamoe. 

28,549 W. Dixon. Glasgow. Generation and di-tribution of electricity.“ 

28,530 E. A. J. Hooper. Birmingham. Attachment for use with sus- 
T ended electric lamps.“ 

28,369 and 28,370 G. Hannisox (M. Guett, U.S.). Switches.“ 

28,375 G. M. Zisape. Electric bipolar plates accumulator. 

28,393 A. J. Воот (W. J. Richards, U. S.). Electric current governors.* 

28,409 W. FAIRWEATHER (Marquette Electric Co., U. S.). Are lamp.“ 

28,416 E. ARNOLD and J. LassEN LA Cour. Liverpool. Appliance for the 
conimut stion current in armatures of dynamos.* 

28,455 S.c. ANuN. POUR LE TRAVAIL ELECTRIQUE DES MRTaux. C m- 
tinuous· current motor. (Date applied for, May 10, 1904, date of 
application in France.)“ 

28,455 SMENS Brotagrs & Co. (Siemens and Haleke Akt. Ges., Ger- 
many.) Central telephone station installations.* 

28,458 F. W. HowaRTH. (J. H. Guest and C. I. Hills, U.S.) Incandes- 
cent lamp, 

28,467 W. P. Тномрзох. (Deutsche Gasglühlicht Act. Ges. (Auer. Gee.) 
Germany.) Incandescent lamps.* 


(Date applied for, 


Dynamo- 
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28,468 B. Gátt. Electrical conductora.* 

28,471 HULTQVIST. Combined starting and braking devies for electric 

motora.* 

28,495 A. FiRLEY. Automatic switches. 

December 28, 1904. 

28,522 W. J. MACKENZIE. Glasgow. Electric signalling on vailways. 

92b M. B. Mountain and G. M. GiBsoN. Manchester. Trolley stan- 
dards for electric tramcars and the like. 

Н. Н. Berry. Enfield. Armour-clad switch fuses. 

A. J. Boutt. (W. Hoskins, U.S.) Thermo-electric couples.“ 

W. R. Kina. Apparatus for electro deposition of metal.“ 

C. C. RgGNART AND Hunter Ecxctaic CANDLE LAMP Co. 
candle lamps.“ 

MavoR and CoursoN and H. А, M von. Mo'or-starting swi'ches. 

J. RoSEMEYER. Arc lampe.“ 

І. B. BinNBAUM. Drop sign ils or annunciators.* 

December 29, 1904. 

Е. Отеч. Liverpool. Safety device for electric railwaye. 

Е. W. Regn and Craven Bros. Manchester. Cranes and other 
lifting machinery driven by electric motors. 

О. Carr and J.C. Вівсн. Leeds. Automatically starting, con- 
trolling and stopping single or multiphase alternating-current 
motore. 

689 T. W. Mappox. Birmingham. Globe or shade carrier. 

704 L. Kusitz. Germany. Electric massage apparatus.“ 

717 W. Derrigs. Operating gear for groups of switches and rheostats. 

722, 28,725 and 28,724 C. Scu wanE. Liverpool. Incandescent lighting 
devices.“ 

W. H. ASTELL. 
engines. 

E. C. Lacey and J. HoL WAN. Telephones fer divers. 

G. B. STERN and A. C. GREENE. Switches. 

L. SNoEcK. Electric current distributors for luminous letters. 
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Electric ignition devices for internal combustion 
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subscriber. (Date applied for, March 30, 1904, date of application 
in Denmark.)* 

28,804 SocrETÁ CERAMICA RichHARD-GIxORI. Insulators for high-voltage 
lines. (Date applied for, June 22, 1904, date of application in 
Italy.)* 

28,824 L. RENAULT. 
tion епріце s. 
in France.)“ 

28,826 and 28,827 J. S. STONE. Bolometers and space telegrarhy. (Date 
applied for, Feb. 15, 1904, date of application in U. S.)“ 


December 30, 1904. 


Electric ignition arrangements for internal combus- 
(Date applied for, Feb. 2, 1904, date of appl'cation 


Self. act'ng motor- 


28,840 J. A. Hirst and P. S. Ввоок. Ches er. 
starting rheostat. 
28,845 R. W. BILL and S. Вил. Handsworth. Anti- vibration electric 


couplinga. 
28,852 W. HzPwonRTH-CoLLIiNs. Manchester. Cable conduit.“ 
28,853 J. A. Hirst and P. S. Ввоок. Chester. Switch and circuit-breaker. 
28,875 W. Е. SiMMoNDs. Plug adaptor for electric lamps.“ 
28,889 M. A. ABaAHAMSON. Electric control circuits with heat indicalors. 
28,895 W. Е. G. Reap. Electric lamp for ovens. 
28,899 W. WALKER, jun. Electric bell pushes. 
28,962 J. RicHaRb. Galvanometers. (Date applied for, Feb. 3, 1904, 


SPECIFICATIONS PUBLISHED. 


Nore, —All specifications can be obtained at the uniform price of 8d. each. 


1904. . 

11,274 Warkixs. Telephone selecting systems. 

14,955 CURwRN. Protection from “ live rail” danger. 

20,010 RgaxanTand HUNTER ELECTRIC CANDLE Laur Co. Holder for incan- 
descent lamps. 

21,796 CHoRcHWARD. Controllers. (Date applied for, Oct. 10, 1903.) 

22,653 SikwENS BRorHERS & Co. (Siemens Schuckertwerke G. in. b. H.). 
Electrie motore. 

25,797 BRisTOL. Temperature compensating devices for electrical me:suring 
instruments, 

25,095 JUNGNER. Accumulatora. 

25,105 Prestep. Device for distinguishing poles of a circuit. 

25,911 Jensen. Couplings for dynamos, turbines, &c. 

25,972 GaLswortay. Protection of conductors of flexible cords. 

26,269 Sirs. Coils for electromagnets, solenoids. 

26,557 Woop. Vapour electric apparatus. (Date applied for, Dec. 17, 1903.) 

26,538 HERBERT. Fuse boxes, ceiling roses, wall plugs, &c. 

26,696 EISENSTEIN. Apparatus for wireless telegraphy or telephony. 

25,757 Ѕтвмехз BROTHERS & Co. (Siemens & Halske Act. Ges). Elez- 
signalling. 

26,820 Dorman, SutTH acd Влвов. Switches and cutouts. 

26,920 Linpsay. Arc light electrodes and methods of making same. (Date 
applied for, Dec. 10, 1903.) 

26,919 Mitts (Edison). Continuous apparatus for nickel plating. 

27,010 KnuH. Alteroating-current frequency changes, (Date applied for, 
Dec. 12, 1903.) 

27,095 ADAMS-RaNDALL. 

27,548 Eason. Switches. 

27,705 Lame. Alternating-current motors. 


1904.) 

27,713 THoMrson (Deutsche Gasgliiblicht Akt. Ges. (Auergesellschaft)). 
Formation of incandescent bodies for incandescent lamps. 

27,714 Тномгзом (Deutsche (iasglühlicht Akt. Ges. (Auergesellchaft)). 
Incandescent lamp with incandescent body fused in the con- 
ducting wires. 


Telephony. 
(Date applied for, Feb. 27, 


797 A.M. ANDERSON. Apparatus for indicating number of a telephone 


COMPANIES’ MEETINGS AND REPORTS. 


... 


St. James’ & Pall Mall Electric Light Co. (Ltd.) 


The ordinary general meeting was held on Tuesday, Col. Eustace J. A. 
Baroun in the chair. 

The GENERAL MANAGER and SECRETARY (Mr. Frederic J. 
Walker) read the notice calling the meeting and also the auditors’ report. 

The CHAIRMAN said: You have before you the statement of accounts 
with the report of the Directors, recommending that the usual dividend be 
paid, making for the eighth consecutive year a distribution at the rate of 
144 per cent. on the ordinary shares. Last year when I met you I wasat 
some pains to explain what at first sight appeared to bea set-back in the 
progress of the business which had been made. I pointed out to you 
that the comparison of that year’s work was made with one of quite 
exceptional prosperity, in which the Coronation led to unusual acti- 
уңу and display, which had a material effect upon our business. 
Further, that whilst we were passing through a period of trade 
depression, our own costs were unduly enhanced by the interest 
charges on the capital of the Central Company during the period of con. 
struction of that Company’s important works. In the result we had to 
have recourse to the contingency fund, which we had specially provided 
for this emergency, and one-half of the sum was used, the balance being 
held in reserve for 1904, if required. I was able, however, to reassure 
you on all these points, and I myself was sanguine that our position would 
quickly improve. The accounts before you will show that for the past 
year we have done better than we expected. The Central Company has 
declared a dividend of 5 per cent. on its share capital, of which we hold 
half; so that not only have we drawn nothing from the contingency 
fund, but this dividend of £2,500, received since the closing of the 
accounts, will enable us this year to restore that fund to its original 
amount. In other words, 1904 has proved about £5,000 better than 1903. 
Further, the Central Company having commenced the year by charging 
us 21. per unit was able—after paying all expenses, including a 
proper provision for depreciation—to &mend its charge on the whole 
of its output for the year to one of 1$. per unit, and there is 
reason to believe that on the current year it may be able to do better 
still. This matter, as you will see, is of vital importance to us. Our own 
capital is stationary ; we have no large expenditure in contemplation. All 
future increase of supplies for our business will be drawn from the Central 
Company, and therefore the price at which we can deliver the unit of 
electricity to the consumers will depend more and more largely each 
year on the price at which the Central Company can generate it. For the 
past year we have been well satisfied. The supply has been furnished 
to us in a most regular manner and the charge is below that which we 
had anticipated. Meanwhile cur own business has made steady progress. 
We have added during the year the equivalent of 24,421 8 c.p. lamps, 
making a total at the end of the year of 278,889. The output for the 
year amounted to 7,660,587 units, making an increased sale of 520,382 
units over the preceding year. We have made substantial reductions to 
our consumers, and I may say in this connection that it is the settled 
policy of the Board to make the service cheap as well as efficient, so as to 
establish the business on the widest possible basis. The Company's 
works within the district have been fully maintained and are in 
first-class order. At Carnaby-street station an artesian well has 
been sunk, from which the whole of the water required for 
Steam-generating purposes is easily obtained. The position of the 
Central Company furnishes us with the reserve which enables us to take 
up promptly any new business that may present itself. Certain bills 
have been promoted in the ensuing session of Parliament which may 
affect the interests of this Company, but all proper steps have been taken 
to ensure that these interests are safeguarded. I now move the adoption 
of the report and accounts and the declaration of the dividend and bonus 
therein recommended. І 

Мг. WALTER LEAF (Vice-Chairman) seconded the motion, which was 
carried unanimously. 

The retiring Directors and auditors having been re-elected, 

The CHAIRMAN said: Before we part І want to say what I have 
said before so many times. The Board owe a deep debt of gratitude to 
the staff forthe work which they do, and I am perfectly certain that the 
shareholders also feel that they owe the staff a debt of gratitude. We 
have a magnificent staff, who never spare themselves. Their first thought 
is of the interests of the Company, I should like to move a vote of thanks 
to them, and I hope someone among the shareholders will second it. 

Mr. BOURN seconded the motion, which was carried unanimously. 

Мг. F. J. WALKER, the General Manager and Secretiry of the Com- 
pany, returned thanks, and said the work at times was not free from 
anxiety, but it was gratifying to know that the Directors and shareholders 
were satisfied with the general result of the labours о! their staff. 

Mr. DOBSON (Chief Engineer): I also thank you very: much, gentle- 
men, for myself and my staff. 

A cordial vote of thanks to the Chairman and Directors terminated the 
proceedings, 


Marconis Wireless Telegraph Co. (Ltd.) 


The eighth ordinary general meeting of the company was held yester- 
day (Thursday), Col. Sir Снан. Euan-SmituH presiding. | 

The SECRETARY (Mr. Н. W. Allen) read the notice calling the meetiny. 

The CHAIRMAN then said the profit for the past year amounted to 
£12,681, and although this result had called forth some criticism on the 
part of one or two of the journals connected with the cab!e interests, 
the directors did not consider it as being other than satisfactory. 
In 1902 the profit was £5,489, and in 1903, £10,607. In 1902, however, 
they received a subsidy of £16,000 from the Canadian Government, and 
in 1903 £20,000 from the British Admiralty. Critics of the balance- 


THE ELECTRICIAN, FEBRUARY 17, 1905. 


729 


sheets for those years pointed to these payments as exceptional. In the 
year under review the Company had received no similar special pay- 
ments. The profit of £12,681. 5s. 3d. for this year might, therefore, 
the board considered, be regarded as the more satisfactory as indicating 
a general expansion of the business from sales and royalties without any 
payment which might be looked upon as exceptional. It was not, of 
course, claimed that the Marconi wireless system was at present in full 
working order as а profit-earning concern. It was in process of develop- 
ment exactly in the same way as a gold mine had to pass through 
& process of development before it could work up to its full producing 
powers. What they had hitherto accomplished had been to lay the basis 
of their future operations on so sure a foundation that, by the contracts 
which they had entered into with various Governments and companies, 
they were in a position to which no other system, even if successful as an 
invention, could attain, for reaping whatever benefits might accrue from 
the commercial applications of wireless telegraphy in the future. In this 
connection it might be useful for those who read the constant criti- 
cisms that appeared in the newspapers affecting the Marconi system to 
reflect upon what was the actual position of affairs. What were the 
practical results? In Italy, in Germany, in Francs and in other countries 
one heard a great deal of the inventions for wireless telegraphy which had 
been patented by the subjects of those countries; but in Germany the 
Marconi system held the field upon the German liners. The Italian 
Government had not only embodied the Marconi system in the public 
telegrapbio service of that country, but the Italian men-of-war and other 
vegsels were «quip ped with the Company's apparatus. The French liners, 
the ships of the American Trust, Dutch ships, Canadian ships, all carried 
Marconi apparatus. In England, His Majesty's Post Office is in close 
alliance with them. The British Admiralty had adopted their apparatus for 
use throughout the entire navy. At present the Marconi system was, as far 
88the directors knew, the only one that was generally utilised for commer- 
cial purposes, and they could safely assert that it was the only one which, so 
far as long-distance wireless telegraphy wasconcerned, had shown any prac- 
tical results. The board believed the company to be upon the brink of com- 
pleting the machinery necessary for a regular trans-Atlantic commercial 
service, and it was deemed advisable to put before the shareholders, for 
theinformation of those who wereignorant of thesubject, an estimate of the 
earnings of a single pair of stations in a year. The figures on which this 
estimate was based, as furnished by the company’s scientific advisere, 
were given in the report, and it was competent for anyone to form his 


own conclusions as to whether or not the amount of £56,000 per annum, 


set forth as the estimated earnings of such stations, was correct or other- 
wise. In this connection the small capital involved was also a most impor- 
tant point for consideration; for whereas the whole issued capital of 
the Company was only about £250,000, the cost of a single cable 
between England and America was probably not less than £800,000. 
Their agreement with the Postmaster-General had already borne fruit in 
the notification by the Post Office that on Jan. | last messages from the 
United Kingdom could be transmitted from the postal telegraph offices to 
ships at sea through the Company’s shore stations. This was a step in 
advance which, as the board had reason to know, was highly appreciated 
and made use of by those whose friends were on the water. In another 
direction they had been able to accentuate their union with the Post 
Office authorities. On the occasion of a recent temporary breakdown of 
the cable system between the Scilly Islands and the mainland, they were 
asked by the Post Office to carry on telegraphic communication by wire- 
less telegraphy. This they gladly consented to do, and with complete 
success; though the financial results which accrued therefrom were 
not of a formidable character, stil the union thus begun might, 
he hoped, be productive of more profitable results hereafter. The 
board awaited the result of the discussions of the proposed Berlin 
Conference with complete confidence, They did not anticipate that the 
decision at which the Conference might arrive would prove injurious to 
the material interests of the Company in face of the contracts which they 
bad o ncluded and were in their possession. He concluded by moving 
tbe adoption of the report. 

Mr. G. MARCONI seconded the motion. 

Mr. O'BRIEN said that there had been reports of litigation between 
the De Forest Co. and themselves, and he should be glad if the chairman 
would say how the matter stood. 

Mr. CHAMBERS inquired whether the Company s code bad been com. 
pleted and published, and, if 80, what progress it was making? He should 
like to know whether the ships using their apparatus were also using 
their code. 

The CHAIRMAN, in reply, said he thought it was & very wise rule 
not to talk about legal proceedings when they were in process of being 
carried on. As a matter of fact, however, they were not in litigation 
with the De Forest Co.; it was the American Marconi company, not 
themselves. The Ccmpany's code had been completed, and was now in 
use and giving promising results. 

The report was then adopted unanimously. 


CAMBRIDGE BLECTRIC SUPPLY CO. (LTD.) —The report for 1904 states 
that to meet the increasing demand for energy & large extension has been 
made to the works and additional plant and machinery have been ordered, 
of which part is already delivered and at work. A new scale of charges 
for electrical energy at reduced rates came into force on July 1. During 
1904 there was added to the mains the equivalent of 3,074 8 c.p. lamps, 
making a total of 47,112. The number cf units supplied were 523,298, 
an increase of over 51,000. After paying all charges, and placing £1,000 
to depreciation, the balance is £6,691. 17s. 9d., which, with £1,342. 9s. 6d. 
from last year, makes £8,034, 7s. 3d. An interim dividend of 24 per 
cent. (1,903. 4s. 3d.) has been paid, and after deducting debenture and 
other interest (E455. 2s. 2d.) there remains £5,676. Os. 10d., and the 
directors recommend a dividend of 43 per cent. (making 7 per cent. for the 
year), and leaving to carry forward £1,716. 15s. 10d. 


CHARING CRO88 AND STRAND ELECTRICITY SUPPLY CORPN. (LTD.)— 
The directors’ report for the year ended Dec. 31 last relating to the com- 
pany's West-end Undertaking states that a new sub.station has been 
built in the Green Park for supplying the public lamps in the Mall and 
parks, the Queen Victoria Memorial and other purposes. The lamps 
added during the past year were 73,722 8 C. p., an increase of nearly 25 
per cent. on the highest number previously obtained in the West-end 
areas in any year, and bringing the total number to 409,668. The total 
mains laid is 325 miles. The regulations of the London County Council 
required that all theatres be furnished with supplies from two separate 
sources, The dual or alternative supply provided by the directors, under 
the advice of the company's engineer, has been approved as complying 
with these regulations. Hevenue from tales of current for 1904 amounted 
to £122,877. 118. 6d., against £110,083. 128. 2d. in 1903. The balance of 
net revenue is £55,942. 8s. 9d., and the preference dividend will absorb 
£17,718. 15s.; a dividend on ordinary shares of 8 per cent. will require 
£28,000, leaving £10,223. 8s. 9d. to be carried forward. 

City Undertaking.—The erection of the first half of the generating 
station at Bow, of а capacity the equivalent of 800,000 8 c.p. lamps con- 
nected, is now completed, and already contains plant to supply 600,000 
lamps. The four sub-station buildings in the City are completed, and 
contain large storage batteries and plant of sufficient capacity to supply 
450,000 8 c.p. lamps connected, with space to more than treble this 
capacity. Mains have been laid in all the principal and most of the 
secondary streets in the City, and are of sufficient capacity to supply 
upwards of 500,000 8 c.p. lamps. Spare ways increase the provision for 
bringing up the number to 1,000,000 lamps. There are 265 miles of 
mains now laid. There have been added during the year the equivalent 
of 58,968 8 c.p. lamps, bringing the total to 301,081, Gross revenue from 
sales of current amounted to £78,431. 2s. 14., ог £22,394. 13s. 2d. in 
excess of 1903. Net revenue account shows a profit of £15.670. 1s. 11d., 
which has been applied towards payment of the 44 per cent. preference 
dividends to Dec. 31, the balance of such dividends being provided under 
the guarantee of the West-end undertakings. 

The directors, to enable the corporation to comply with the increasing 
demand for electrical energy for railway, tramway and other power pur- 
poses, will apply to Parliament for an extension of the areas of supply and 
further powers, and the bill for conferring such powers was approved by 
resolutions passed at a meeting on Feb. 3. 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—The directors’ report for 
1994 states that the profit is £35,062, 14s. 6d., which, with £1,200. 5s. 7d. 
brought forward, makes £36,263. 0s. ld. After deducting debenture and 
other interest (£7,255. 3s. 4d.), interim dividend on 6 per cent. preference 
shares (£900), interim ordinary dividend at rate of 44 per cent. per annum 
(£4,999. 1s.), and amount written off suspense account (2, 362. 18s. Bd.), 
the balance is £20,746. 2s. 6d., which the directors recommend shall be 
appropriated as follows :—Renewals and depreciation fund £10,344, final 
preference dividend £900, final ordinary dividend at rate of 73 per cent. 
per annam (making 6 per cent. for year) £8,331. 15s., leaving £1,170. 7s. 6d. 
to be carried forward. Further expenditure of £3,874. 18s. 11d. has been 
incurred during the year in connection with changing the pressure of 
supply from 100 to 200 volts. This amount has been added to suspense 
account, from which £2,862, 13s. 3d. has been written off, leaving that 
account at £4,725, 68. 8d. The number of lamps connected at Dec. 81, 
1904, was 210,659, an addition of 15,424 during the year, and the improve- 
ment in the units sold per lamp continues. The total units sold in 1904 
was 3,212,412, or 473,060 more than the previous year. During the year 
an issue of £25,000 debenture stock was made at £107. 10s., and the net 
preiniums (£1,664. 14s. 10d.) have been carried to debenture stock pre. 
mium redemption fund, 


CITY OF LONDON ELEOTRIC LIGHTING CO, (LTD.)—The directors have 
decided, subject to audit, to transfer £45,500 to reserve and to recom- 
mend the payment of the following final dividends for 1904 :— Preference: 
68. per share, making 6 per cent. for the year (lesa tax). Ordinary: 78. 
рег ае making 6 per cent. (less tax). About £29,000 will be carried 
orward, 

The transfer bo::ks and register of members will be closed from 22nd 
inst. to March 8 inolusive. 


GIANT’S CAUSEWAY & PORTRUSH ELECTRIC TRAMWAY CO. (LTD). 
—The directors’ report states that a considerable increase in the receipts 
took place last year, and 11,722 additional passengers were carried, 
bringing the number up to 119,876. The net profit for the year was 
£1,479. 18. yd., against £1,241. 148. 8d. in 1908. The number of miles 
run electrically increased to 28,489, or about 5,500 over the number for 
1903. This has been brought about by the successful working of the new 
overhead electric system. The engineer to the company (Mr. W. A. 
Traill, C.E.) reported that the increased electric mileage had given most 
satisfactory results, and if steam haulage could be done away with and 
electricity alone be used the result would be still more favourable. 


KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.)—The 
report for 1904 states that during the year the number of houses and 
shops connected has increased from 3,210 to 3,451, while the number 
of 8 c.p. lamps increased from 280,133 to 303,048. After providing for 
amount placed to renewal account (£5,502. 83.), writing £3,000 off cost of 
purchase of Kensington Court Co., and paying interim preference dividends 
and an interim dividend at the rate of 10 per cent. per annum on the ordi- 
nary shares, the net balance is £18,059. 4s. 9d., of which £2,125 has been 
appropriated to preference dividends, and the balance ordinary dividend 
at the rate of 10 per cent. and a bonus of 2 per cent. for the year (making 
12 per cent.) will leave £9,184. 4s. 9d. to be carried forward. 


LIVERPOOL OVERHEAD RAILWAY CO.—At the meeting on Tuesday 
the chairman (Sir W. B. Forwood) regretted there had been a falling off in 
traffic, notwithstanding reductions made in fares to meet competition. 
They carried during the half-year 5,613,752 passengers, against 5,896,508 
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in the came half-year of 1903, a reduction of 4:8 per cent. The relaying 
of the line was now practically completed. The net income for the half- 
year was £12,187, against £12,935. After paying debenture interest and 
preference dividend, a dividend on the ordinary shares at the rate of 1j per 
cent. per annum was recommended. They bad earned per passenger 
1:90d. Their highest earnings under this head were 1:99d. in 1897. 
The ratio of expenditure to revenue was 76 77, against 76:91. Their 
lowest ratio was 58:60 in 1899, proving that their accelerated ser- 
vice had not produced the increase in traffic they hoped for. The 
revenue per train mile had increased since the acceleration from 
20°54d. to 22: 78d., and their expenditure was 17:10d., against 18-434. 
A special committee to deal with items of expenditure had not achieved 
much. They had received many suggestions, but shareholders should 
not forget that the competing tramways paid no rates. The company’s 
rates for the balf-year came to as much as the dividend they proposed 
to pay. The tramways had no costly structure; the roads were given 
to them, and even widened without cost, and, of course, they had no 
traffic to pick up at the roadside. 


LONDON ELECTRIC SUPPLY CORPN. (LTD.)—The directors’ report for 
the year to Dec. 31 last states fhat the profit on the working for the 
year is £65,833. 6s. 4d. and interest and amount brought forward 
(£2,137. 08. 9d.) makes £67,470. 78. 1d. £15,478. 5s. 11d. in interest has 
been paid, leaving £51,992. 1s. 2d. The dividend on the 6 per cent. 
preference shares (including interim payment) requires £16,452 and a 
dividend of 3 per cent. on the ordinary shares for the year £9,990, 
£18,540. 10s. 6d. is put to reserve (making it £25,000), £5,000 to con- 
lingencies, and £2,009. 10s. 8d. is carried forward. The supply of 
current for power and lighting has been efficiently maintained during the 
year, and the anticipated decrease in cost of production more than ful- 
filled. The number of units sold was 10,531,785, compared with 4.102,099 
for 1903. Capital expenditare for the year was £49,377. 15s, 8d., neces- 
sitated by the expansion of the company’s business. 


NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.) — The report 
for the year ended Dec. 31 states that 3,259,389 units of electrical energy 
have been sold, compared with 2,649,811 units in the previous year. The 
gross earnings were £17,095 (including profit on land sold by compauy), 
and after paying interim dividend and interest the directors recommend 
a dividend at the rate of 8 per cent. per annum for the half-year ended 
Dec. 31 (making 74 per cent. for year), carrying forward £370. 

NORTH-EASTERN RAILWAY CO.— At the meeting at York on Friday 
the chairman (Sir Edward Grey, M.P.) said that the electrical railways 
in the Tynemouth district had attracted so much attention that he felt it 
desirable the shareholders should be acquainted with the results of the 
working so far as they had been obtained. He had no hesitation in 
saying that the main result achieved had been satisfactory. They all 
knew how serious an effect tramways were having on railway receipts, 
and he had nothing to qualify in the statements which had been made on 
behalf of other companies with regard to the seriousness and hardshipof that 
competition. The North-Eastern Co. were gratified to find that, though 
having to face tramway competition, instead of having to report a falling 
off in the number of passengers carried, they had carried on the electrical 
railway 675,000 more passengers than in the corresponding half-year. 
He took that as evidence that the public on the whole appreciated the 
convenience of electric trains. From the results obtained so far, 
apy proposal to discontinue electric trains, and go back to steam ‘on 
that particular line, would be regarded by the public, as a whole, as a 
reactionary and undesirable measure. There had been two difficulties. 
There had been complaints of overcrowding on the electric trains. That, 
he thought, was unavoidable until the trains could be adjusted to public 
needs. The company had been doing their best by carefully watching 
the trains and the hours at which overcrowding occurred, with the object 
of increasing the number of cars at those hours, and they proposed 
to go on doing that until they grappled with the difficulty, which 
had already greatly diminished. Another difficulty was the incon- 
venience which arose from the abolition on the electric railway of 
first-class carriages and the running of third-class carriages only. 
He pointed out that before the electric trains were introduced first-class 
passengers represented only 2 per cent. of the public travelling on those 
lines. Where increased fazilities were being given by running more 
trains, it was impossible to provide for so small a portion of traffic with- 
out some sacrifice of economy in working. But the company proposed 
to devise some method by which, at any rate, some first-class accommoda- 
tion would be provided. The financial result of the electric railway had 
во far been satisfactory. There had been an increase in receipts of 
£17,000—equivalent to 27 per cent.; and after deducting working 
expenses, interest on capital and depreciation, there was a certain net profit. 


NORTH LONDON RAILWAY.—At the meeting yesterday the chairman 
(Lord Rathmore) said the gross receipts for the half-year to Dec. 31 
showed a decrease of £19,005, and the expenses an increase of £5,891. 
This was a very serious state of affairs. ‘The receipts from passenger 
traffic continued to be very seriously affezted by the competition of the 
Great Northern and City tube. To meet the altered condition of affairs 
one of the suggestions was that they should immediately follow the 
example of other metropolitan railways, who were using or preparing to 
use electrical power for traction, but the North London Co. had a very 
considerable amount of minerals and goods traflic, whereas the other 
metropolitan lines had only to deal with passenger traffic. Again, many 
of the North London trains ran over other lines, notably the North- 
Western and Great Northern, and until those companies adopted some 
uniform system of electrification, it would be useless for the North London 
Co. to attempt to electrify their line. 


WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)—The repoit of the 
directors for the year 1904 shows that the supply of current, which on 
Dec. 31, 1903, was provided for the equivalent of 662,129 lamps of 8 e. p., 


had increased by Dec. 31, 1904, to the equivalent of 711,679 lamps. The 
length of roadway in which continuous-current mains have been laid now 
exceeds 75 miles, making about 286 miles of ways, into which upwards of 
234 miles of copper strip and cable have been drawn. In addition three 
miles of trunk mains (12 miles of ways) are laid in the company's area 
to connect the stations with the Central Electric Supply Co.'s station at 
St. John's Wood. This station has supplied a large amount of current to 
this company at a considerably lower rate than in the previous year. 
There being a growing demand for current at a low price, the directors 
consider than any additional profit should for the present be devoted to 
the development of the company's business by the reduction in the rates 
of charge. A reduced scale of charges came into force on Jan. 1, which 
will affect the receipts for the current year, and a sum is carried forward 
sufficient to meet the temporary diminution of profits which may result 
from the reduction in price. After allowing for depreciation, sinking 
fund and other charges, the net balance is £56,928. 11s. 4d., from which 
the second half.year's preference dividend absorbed £3,342. 14s. 10d., 
leaving £52,985. 16s. 6d., and the board now recommend a dividend at 
the rate of 15 per cent. per annum (legs tax), making 14 per cent. for the 
year, and carry forward £13,798. 


YORKSHIRE ELECTRIC POWER CO.— The half-yearly report states that 
since the meeting in August the buildings connected with the Thornhill 
power station have been completed and, with the exception of the turbo- 
generators, all the plant has been delivered and installed. The first two 
of the turbo-generators are completed and are now being tested at the 
makers' works at Rugby, and it is anticipated that they will be erected in 
the station during the present month. A supply of electricity was avail- 
able at the works before the end of December, and the first consumer was 
connected on Jan. 21. A general scheme of transmission has been 
decided upon, and plans have been prepared and apparatus ordered for a 
number of sub-stations. The laying of mains is being rapidly proceeded 
with so as to give an early supply in Birkenshaw, Drighlington, Gomersal, 
Liversedge, Mirfield, Pudsey, Ravensthorpe, Thornhill and other distric's. 
At Dec. 31, 50 miles of cable had been ordered, of which 26 miles were 
actually laid. In addition to the agreement with Mirfield Council agree- 
ments have been entered into with the Corporation of Pudsey and Liver- 
sedge District Council for supply in bulk, the agreement with the latter, 
as with the Mirfield Council, enabling the company to supply large power 
users direct. Negotiations are proceeding with other local authorities, 
and agreements have been made with several large users of energy for 
power in the districts in which mains have been already laid. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— 


NEW COMPANY. 

ELECTRIC FLASH LIGHTS (LTD.) (83,520.)— Reg. Feb. 9, capital 
£25,000 in £1 shares, to acquire from B. Sherman the benefit of certain 
existing inventions relating to electric flash-light advertising, and to 
carry on the business of advertising agents and contractors, electrical engi- 
neers, manufacturers of and dealers in all kinds of electrical machineiy, 
fittings, &c. 


STATUTORY RETURNS. 

ADELAIDE ELECTRIC TRAMWAYS (LTD.)—Return to Dec. 26, gives 
capital as £3,000 in £1 shares, of which seven have been taken up. No 
calls have been made. Mortgages and charges, nil. 

BRITISH RAILWAY TRAFFIC & ELECTRIC CO. (LTD.)—In return to 
Jan. 12 capital is £100,000 in 100,000 shares of £1 each, of which 60,000 
have been taken up. £1 per share has been called up on seven, 10s. on 
5,000, and бз. per share on 54,993 shares, and £19,004. 18s. has been 
received. No mortgages or charges. 


BRITISH THOMSON-HOUSTON 00. (LTD.) —The return to Dec. 29 gives 
capital as £800,000 in 40,000 ordinary and 40,000 preference shares of 
£10 each, all of which have been taken up. £10 per share has bcen 
called up on 32,531 ordinary and 40,000 preference shares. £725,310 has 
been received. £74,690 is considered as paid on 7,469 ordinary. Mort- 
gages and charges, £212,000. 


LANCASHIRE ELECTRICAL ENGINEERING CO. (LTD.) Return to May 6, 
1904, gives capital a3 £5,000 in 5,000 sbares of £1 each, of which 1,883 
have been taken up. £1 per share has been called up on 50, and £50 has 
been received. 1,833 shares are considered as fully paid. No mort zages 


or charges. 
MORTGAGES AND OHARGES. 

CHISWICK ELECTRICITY SUPPLY CORPN. (LTD.)—Issue on Jan. 17 
of £200 debentures, part of series created Nov. 2, 1900, and March 8, 
1901, to secure £50,000, charged on company’s undertaking and property, 
present and future, including uncalled capital. Holder, Miss H. Hey- 
bourne. No trustees. Previously issued of same series, £33,500. 

LLANGOLLEN & DISTRICT ELECTRIC LIGHT & POWER CO. (LTD.)— 
A debenture, dated Feb. з, 1905, and a mortgage of even date (by way of 
collateral security), to secure £1,000, has been registered. Property 
charged : (By debenture) company’s undertaking and property, present 
and future, including uncalled capital; (by mortgage) certain leasehold 
premi-es. Holder, S. L. Jones. 

WOKING ELECTRIC SUPPLY CO. (LTD.)— Issue on Jan, 21 of £200 
debentures, part of series created Nov. 2, 1899, to secure £25,000, 
charged on company's undertaking and property, present and future, 
including uncalled capital, No trustees. Previously issued of same 
series, £21,050. 
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ELEOTRIO TRAMWAY AND RAILWAY TRAVPIO REORIPE. 


2 
Week IMS | ÀG3RE3ATB. 
ended (a) No. of Ino. or 
| & — & & | & 
Aberdeen Corporation ...... Feb. 11 | 1,058 — 41, 87 50979 i+ 6,763 
Airdrie 000006 0006000000 0000000000: | 9) 8 195 eee 5 967 eee 
Ayr Corporation... . . | 5, 11 176 + 1489 11,909 |+ 617 
Barnsley 006*990000900900909009099 COE 97 8 1 5 | + 8 5 695 + 21 
Barrow *€0990990020999590920090009090000* 97 8 192 ee 5 840 эде 
Bath Electric аша ин » 8 885 + 22 6 8,188 '4+ 879 
Bexley District CEKER] eee ose ese eee ese 
Birkenhead e»009099000900090000 62. sen aes ese eee 2 
Birmingham on.. „ 11 918 es 6 17,921 А 
*Birmingham & Mid » 8 1,705 | + 282 5 7,14) i+ 691 
Blackburn ой...... wee 85 * РА 825 
Blackpool tion .... 4 9 815 | + 94 | 4b 45,299 +  6,'87 
Blackpool and ^ » 11 191 | + 5 6 1081 |- 106 
Blackp’!,8t.Anne’s&Lytham 79 9 186 т" 16 ] 5 1 863 өзө 
Bolton Corporation ...... » 19 1,677 + 98 | 46 88,681 + 458 
Bournemouth „ 8 £55 — 7 | 14 49,887 |+ 2,146 
Bradford Corpo sate „ Д1 | 8,817 | + 8:6 | 49 | 199,614 + 29,182 
Brighton Corporation. ...... 5: n Е pee + E 46 41,920 ＋ 3,578 
ec. 2 А - 
Brisbane Tramways ...... „ 20 3195 p 414 | 26 62,955 |+ 80 
Bristol Trams & Carriage... Feb. 10 4,20 - 84 1 4,520 |— 84 
Jan. 8 8454 + 1 
Buenos Ayres & Belgrano { „ 18 89230 + 255 | 18 | £5,410 |- 497 
Tuer osAyresE lee. Trams '' E 1083 Ps | 2 2,174 , 
Burnley Corporation. ... Feb. 11 | 1,84 146 | 19 6,849 ＋ 8,595 
Burton Corporation ........ „ A2 $37 | - 15 | 445 15,429 A 
Calcutta Tramways Oo........ * 11 (886,475 + e679 | 6 |8216,890 |+ 292,428 
Camborne-Redruth %% %% 0 98 18 99 | + 5 15 18.515 ә 202 
Cardiff Corporation %% %. » 11 1.802 bo 110 45 91,780 + 1, 975 
Carlisle Tram Co. ..... Ba CE " ДЕ sus " 
Central London way.) » 11 7.125 + 80 6 1,190 |+ 907 
Chatham & Dist. Lt. Rys.... » 9 600 | + 74 6 8.283 |+ 268 
City of Birm’gh’mTramOo. „„ 3 5.808 + 205 5 24,826 |+ 817 
City & South London RI.“ „ 19 | 8.896 — 40: 1 81,401 |j- 1,1:4 
Colchester С tion ., n 9 161 ae 2 812 АЕ 
Cork Electric OOo. „ 9 415 | + 81 0 2,822 |- 41 
Derby Corporation е» ase sss M Ssi — 
Devouport & Dist. Trams. „ 8 483 | - 17 5 9,1 |- BA 
Dover Co tion. . a 11 160 = 9 46 10,C41 -— 188 
Dublin & Lucan Railway.. „, 10 99 + 8 6 553 |+ 10 
Dublin Опібей.................. „% 10 8,758 | + 88 | | uon 
Dudley—Stourbridge......... 95 8 158 + 45 5 8,881 = 15 
Dundee Co tion 00000020, [1] 8 £0) TT 17 89 057 + 991 
East Ham Oounoll....... sen 11 660 + 51 | 46 8,97 + 1,787 
Gateshead & Dist. Trams. M 8 886 | 4- 5 5 4114 + 5: 
Ab Corporation. » 11] 18,966 | + 1,971 | $97 523,059 + 25, 475 
lossop *990900501206006095 % oon eee eee eee eee eee 
Gravesend—Northfieet...... i 8 18 | - 17 5 873 — 
Gt. Northern & City Rly.... »- 5: 1,611 А 6 9,5.6 
Greenock & Port Glasgow.. 5» 8 547 + 40 5 2,4654 + $281 
** Halifax Corporation .. | » 8! aati + 26| a 64,71 |+ 4,789 
Hartlepool Tramways ...... „ 8 214 | - b 5 1,188 |- 81 
Hud d ITET „„ э, 11 1,192 + 115 45 61,188 + 8,876 
Hull ration 4, » 11 2.0.6 — 18 | 45 8,606 |+ 10,805 
J Ilford Distriot Council „ dl 068 + 80 | *[45 20,127 T 1603 
Ilkeston Corporation. )» 8 108 = 18 19 3,062 = 831 
Ipewich Corporation......... [1] 11 826 | = 6 45 31,019 oon 
Isle of Thanet Co. ............ "NE C! 239 + 10 | 19 5,467 + 19 
Keighley Corporation ...... m UM s e 
Kidderminster & District... „ 8 95 | + 3 5 480 ,- 1 
Kirkcaldy Corporation. „ 8 208 | + 18 ie | m 
Lanarkshire Trams Oo....... » 9 6881 + 9; 6 8,765 + 914 
| Leeds Corporation . .. „ 11 5.995 + 493 | 47 | 262,859 + 14,772 
*Lelcester Corporation „ 11| 88! . 6 | 10,813 | А 
Liverpool Oorporation ...... о 4| 9817 + 169 5 49,858 i+ 1,919 
Liverpool Overhead R иу. „ 18 1.556 - 75 10,8383 | - 413 
London County Council ... .. 4 | 13,656 | + 8,182 | $14. | 582616 |+ 15,498 
Lowestoft ... „ 11 122 - 1 745 В 
Maidstone Corporation „ 0 101 С 4,057 i 
Manchester Corporation ...| „ 11 11,601 + 1,018 | 45 | 548,258 |+ 24,571 
Mersey Railway *49909009909a099* »9 1l 1,677 + 1 16 6 9,681 + 664 
Merthyr %%, % % % % „. „„ 6 „ p 8 178 -= 14 5 811 = 71 
Metropolitan Elec, Tramm „ 8 1,898 | + 886 5 9,017 |+ 8,915 
Middleton 666 6% „ 2 %%% „%%% ge 8 276 + 37 5 1,214 + 92 
Nelson Corporation . ... „ 1 101 + 1] 46 5,851 |+ 1,850 
Newoastle-on-Tyne Corp... » 113.558 + 16 6 21,204 |+ 263 
Newport (Mon.) . . . „ 11 485 | + 95) 19 9,624 i+ 1,808 
Oldham, Ashton & Hyde » 9| 508 + 11 5 8.801 |+ 6 
Oldham Corporation......... „ 12 | 1,873 | + 816, 46 57,618 i+ 4,(55 
Perth (W. A.) Elec. Trams ,, 10, 1.461 + 132 5 8.881 |+ 6.3 
Peterborough оосовое %%% %%% 77 8 101 “г 7 5 471 — 82 
Poole and Distriot........... » 8 215 | 4- 2 5 1,07 |- 24 
Portsmouth Corporation. „ 11 1,414 | + 4l | 615 85,87 |+ 0,47 
„Potteries .. .. . соке: » 8 1,714 | + "1 5 7.724 |+ 254 
Reading Oorporation......... » 9 572 - I s ы? РТ 
Rochdale Corporation ..... А R & Se —— . 
Босс. 66 6% 69% “э 8 87 = 2 5 214 + 14 
Salford Corporation ........ „ 138 3,819 + 551 | 4t 181,178 ＋ 9,002 
Sheern es . уз 1 49 + 2 б 237 |+ 93 
Sheffield Corporation ..... » 12 4,461 + 301/|531) | 24021 |+ 5,692 
Bouthampton Corporation n» 8 503 + 85 | 46 43457 |- 2,493 
Southend Corporation ...... » 8 316 | + 11, 45 15.705 |+ 1,575 
Борон Tramways ...... » 38 228 | - 33 5 1,010 |- 98 
18. Staffordshire Trams. „ 3 t49 | - 15 5 2,081 |- £67 
Stockport Corporation . „ 10 4344 + 51 45 24,631 |+ 8,378 
Sunderland Corporation ...| ,, 12 1.09 — 9 45 ' 66,905 |+ 1,455 
Swansea Trams .............. » 8] 452 + 13 B | 29140 |- 16 
Taunton Trams » 8 89 | - 9 5 18) — 81 
‘Tynemouth and Disirict ...|. „ 3 16. - 80 5 883 |- 162 
eaide Trams Co. . . . $i 8 810 + 61 6 1812 |4 211 
allasey District Council. a EE 651 | + 80 845 83,507 i+ 9,2170 
Walsall. . . .... .. . „ II 29 6 2,793 Е 
Warrington Corporation.. » 9 8907 + 20 45 14,413 | 530 
West Ham Corporation. , 9 1,102 „> 52 49,337 s 
Weston-super-Mare ........ W 1 23! - 9 5 131 |+ 16 
Wigan Corporation s с: ves du | : y 
Wolverhampton District... „ 8 352 + 81 5 1,585 |+ 55 
Woroester . . » 3 25: | + 119 | 5 1,178 {+ 674 
гехһаАп......................., 8 95 КТА 5 423 j- 84 
Yorkshire Woollen District 8 601 + 121 5 2,585 [+ 257 


t Mina: 8 deya 


(a) Toese comparisons are with the corresponding period last year. 
* Partly electrical" 


t Minus 2 days $ Pias2days. I Plus 8 days. ** Fortnight. 


CITY NOTES. 
— —— 

MEMORANDA (Feb. 16).—Bank rate 3 per cent. (since April 21, 1904). 
Price of silver 28,4. per oz. Consols 905—905 for mor 907—907 
for account ; 24 per cent. annuities 891—892. Consols Pay Day, March 1. 
Stocks and Shares Continuation Days, Feb. 22 and March 13; Ticket 
Daye, Feb. 23 and March 14; Pay Days, Feb. 24 and March 15; Mining 
Share Carry-over Days, Feb, 21 and March 10. 


BAKER STREET & WATERLOO RAILWAY CO.—During the week appli- 
cations were invited for £500,000 4 per cent. perpetual debenture stock. 

BRITISH ELECTRIC TRACTION CO (LTD.)—4An extraordinary meeting 
will be held to-day (Friday) to approve the promotion of the Welling- 
borough and District Tramroads and Electricity Supply Bill. 

BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—The 
directors have declared a dividend for half-year ended Dec. 31 at the rate 
of 11 per cent. on the ordinary shares, making 10 per cent. for year. 

MATHER & PLATT (LTD.)—The directors have declared an interim 
ordinary dividend at the rate of 6 per cent. per annum (tax free) for the 
half-year ended Dec. 31. 

NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—The directors 
recommend the following dividends for 1904 :—24 per cent. on preference 
shares (making 5 per cent. for year); 54 per cent. on the ordinary shares 
(making 8 per cent. for the desti 31 per cent. оп the ordinary shares 
allotted in connection with purchase of the Walker & Wallsend Union 
Gas Co.’s electricity undertaking (making 6 per cent. for year). 

OXFORD ELECTRIC CO. (LI D.) Subject to audit, the directors recom- 
mend a dividend of 7 per cent. for 1904 (tax free), including the interim 
dividend of 24 per cent. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed Feb. 23 a special settling day in a further issue of 30,016 £1 
fully-paid shares of Marconi's Wireless Telegraph Co. (Ltd.). The com- 
mittee have been asked to appoint a special settling day in and to grant a 
quotation to scrip (fully and partly paid) for £150,000 5 per cent. deben- 
tures of the Havana Electricity Co. (Ltd.). 

THE CITY OF CARLISLE ELECTRIC TRAMWAYS CO. (LTD.).—The sur- 
plus for the past year was £2,949, a decrease of £68 compared with 1903, 
and after providing for interest, &o., £1,555 18 available for distribution. 
The directors propose to add £500 to depreciation, and to carry forward 
£1,055. The car miles run in 1904 were 359,756, the number of passen- 
gers carried 2,935,002, and the total receipts were £10,718. И 

TRAMWAYS & GENERAL WORKS CO. (LTD. & REDUCED).—A petition 
for confirming a resolution reducing the capital of this company from 
£14,000 to £6,000 is to be heard in the High Court by Mr. Justice Buckley, 
and the list of creditors is to be made out as for March 23. 
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THE ELECTRICIAN: 


THE OLDEST WEEELY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE. 


Second Series (Weekly), 1878. 


BSTABLISHED, First Series (Weekly) 1861; 
No. 1,397. [535 1%.] FRIDAY, FEBRUARY 24, 1905. jf BoB Sirenos ана 


CONTENTS OF THE CURRENT NUMBER. 


Nor . 733 | Revrews....... ——— а 799 
Meetings of Scientific Societies 737 Light Energy: Its Physics, 
The Telephone Agreement.... 738 Physiological Action and 
Electricity Meters. By C. H. Therapeutic Applications 

W. Gerhardi. Illustrated. [Cleaves]; Mathematische 


Einführung in die Elek. 
tronentheorie [Bucherer]. 


Continued ...... WE Vise. 742 
A Faulty By-product. Шив. .. 744 


The Selection of Electric Cables. Polarised Róntgen Radiation. 
Ву L. B. Atkinson and C. J. By Charles G. Barkla, 
Beaver. Illus. Continued 745 jy 759 
The Paterson Condensation- Condensing Plant Driven by 
water Purifier and Grease Fynn  Repulsion-Induoction 
Eliminator. Illustrated.... 747 Motor. Illustrated........ 759 
The Waterloo and City Rail- | Robertson Lamps. Illus 
way. Working Results. By trated corres sassarese 760 


Illustrated 747 Testing the Resistance of Steel 
Rails 760 
750 Parliamentary Intelligence.... 761 
| Legal Intelligence .......... 762 
Compiled by E. E. Fournier Municipal, Foreign & General 
Ае, Ilustrated........ 758 | Totes . 764 
Tne TELEPHONE AGREEMENT .. 754 Trade Notes and Notices .... 768 


Herbert Jones. 
Fuel Economy in Steam Power 
Plante Discussion 
Contemporary Electrical Science. 


South Australian ** Tramways Compsuies’ Meetings and 
Electric Traction Act, 1904" 756 | Reports .............. s... 771 

Special Rules for the Installa- New Companies, &. ........ 774 
tion and Use of Electricity City Notes .... 775 
in Mines ................ 756 | Companies’ Share List 776 


NOTES. 


— — 

THE conversion of the extensive horse tramway system in 
Adelaide to electric traction has now been taken in hand by 
the South Australian Government, and the purchase price of 
the existing lines is to be determined by arbitration. By the 
terms of the South Australian “Tramways Electric Traction 
Act, 1901 " the Government may not reconstruct the lines and 
work them itself, but has to invite offers from contractors of 
the terms upon which they will lease and construct. In spite 
of the elasticity of the powers given to the Government under 
the above mentioned Act there is no reason to believe that it 
will not carry the matter through to the end. The conditions 
of tender, which we give on another page, will therefore be 
read with interest by British tramway contractors, the more so 
if taken in conjunction with the article appearing on page 475 
of our issue for January 6th, which summarised the whole of 
the conditions upon which the tramway system in Adelaide is 


to be reconstructed for electric traction. The opportunity is 


the best that the markets of the whole world can offer. We 
therefore feel justified in giving prominent notice to the 


matter. 
— 9 


DR. BARKLA, who is already known by his work on 
secondary Róntgen radiation, has communicated to the Royal 
Society a noteworthy Paper which we give in abstract in 
another column. Hitherto the study of this secondary radia- 
tion has, probably, been prosecuted largely in the hope that it 
might prove to be a sign of atomic disintegration produced by 
Róntgen rays in non-radioactive elements. Dr. BARKLA, how- 
ever, has suddenly turned the phenomenon to the settlement of 
an older problem, the question of the possibility of polarising 
Róntgen rays, which has been prominent ever since their 
discovery. The matter is an important one, inasmuch as it 
affords the supreme test between the two rival theories— 
propagation by transverse or by longitudinal vibrations. 


JUST two years ago BLONDLOT published an account of his 
experiments showing that the X-rays stimulated a small elec- 
tric spark to the greatest extent if the latter was parallel to 
the cathode stream in the focus tube. This undoubtedly 
indicated the existence of polarisation in the rays. But the 
same series of experiments led M. BLoNDLOT to the discovery 
of the N-rays, and the original observations have since fallen 
somewhat into discredit. Dr. BARKLA, however, has now 
produced experimental evidence, and has given a con- 
vincing chain of reasoning, which, taken together, amount, 
practically to irrefutable proof that Röntgen rays can be 
polarised—that they consist, therefore, of progressive distur- 
bances taking place transversely to the direction of their 
propagation. We need not recapitulate his arguments. It is 
sufficient to say he shows that if Rontgen rays from a focus 
tube are polarised then the secondary radiation they give rise 
to, by agitating the free electrons in their path, must be 
strongest in a definite direction. It will be seen from the 
Paper that the experimental results bear out the theory most 
precisely ; and that the plane of polarisation in the primary 
rays is the same as was deduced, vaguely, from BrLoNDLor's 


experiments. 
аф. 


THE final rules for the installation and use of electricity in 


an exceptional one for the home contractor, for although | mines are about to be issued by the Home Office, and we 
“ foreign ” interests are already strong in Adelaide, it is clear | publish them in full this week. On page 689 of Vol. LII. of 


that the South Australian Government is determined to secure 


The Electrician we gave the draft regulations, and it will be 
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both automatic maximum cut-outs and switches will not now 


the revised edition. During the period which has elapsed | be insisted on between generators and ’bus-bars. Doubtless 


between the publication of the two sets of regulations, 
various mine owners and others have been consulted by the 
Home Office, and suggestions as to amendments have appeared 
from time to time in the columns of The Electrician. Practically 
all of these suggestions, we are pleased to observe, have been 
acted upon. We had pointed out, for instance, that the 
total prohibition of live metal work within eight feet 
of the platform on the front of a switchboard carrying 
more than 250 volts was not in accordance with standard 
practice. This has now been altered so as to refer to switch- 
boards carrying more than 650 volts. At the same time, the 
opinion was expressed that there was no necessity for all cables, 
other than lead-covered and armoured cables, to be protected by 
a strong covering. This regulation has also been modified 
so as to exempt all armoured cables, whether lead-covered 
ог not. Mr. W. B. WOODHOUSE, in a letter to The Electrician 
of March 4, 1904, objected to the compulsory instal- 
lation of a motor switch which would only permit of the 
machine being started up gradually. Не very properly said 
that this regulation could not refer to squirrel-cage polyphase 
motors, and we are glad to seethat it has been entirely deleted. 
To meet another suggestion by the same gentleman the para- 
graph relating to the over-load capacity and time limit of fuses 
has been amended, but is still open to the objection that no 
time limit is actually specified, although the current at which 
the fuse must blow has been increased from 100 to 200 per 
cent. Mr. WOODHOUSE also suggested that the provision of 
reverse-current cut-outs for generators should not be made 
compulsory ; in the amended regulations these devices are 
only insisted upon for continuous-current machines running in 
parallel, but in view of past events it is doubtful whether the 
Home Office is wise in pressing even this point. 


RENTES 

IN The Electrician, Vol. LIII., p. 48, there appeared a con- 
tribution on the same subject from a correspondent, who sug- 
gested that, as an alternative to carrying wires in earthed 
metal casing or strong armouring they might be fixed apart 
in such a manner that danger from fire or shock would be 
reduced to the minimum ; this addition has been made, but the 
rule is not to apply to trailing cables. It is interesting to 
observe also that the stipulation as to the earthing of metallic 
lamp holders has been deleted. Under the draft regulations 
it was not permissible to employ a voltage greater than 650 
for any motor or transformer of less than 75 B.H.P., but this 
figure has been reduced from 75 to 20 B.H.P., and the 
rule only applies to underground machines. Our correspon- 
dent also objected to the application of a test pressure to 
machinery of 50 per cent. above normal working pressure for 


half-an-hour. The Home Office has evidently recognised the | 


stringency of this and has substituted leakage limit. 
The bunching of separate conductors carrying different 
pressures in the same grove or duct is not to be prohibited as 
was originally proposed, and it will be observed that the 
regulation affecting the number of switches and fuses in 
circuits has been greatly modified. Automatic cut-outs have 
been referred to already, but it is interesting to note that 


at our correspondent’s suggestion, the entire paragraph 
which stipulates that a switchboard carrying current at a 
higher voltage than 250 may not be cleaned or repaired 
while in use has been omitted. Probably for the same reason 
a hand-wheel brush rocker is not insisted upon. Objections 
had been raised to the specification with regard to temperature 
rise of motors, and the specification has now been omitted 
altogether. 
3 

THE alterations or amendments, as outlined above, will be 
welcomed by electrical engineers, and indicate the extremely 
reasonable attitude which has been adopted by the Home 
Office throughout. Congratulations are therefore due to this 
hard-worked Department and its electrical adviser on having 
successfully concluded a task which was of considerable magni- 
tude and beset with innumerable difficulties. 

SINGLE-PHASE repulsion-induction motors are now in fairly 
frequent use throughout the country for various purposes, but 
we would draw special attention to the FYNN repulsion- 
induction motor driving a condensing plant which is described 
elsewhere in this issue, for we are informed that the commu- 
tation is petfect throughout the whole range of rating despite 
the fact that the supply frequency is as high as 75 ~ per 
second. The question of sparking is usually the only one 
seriously put forward against single-phase motors with com- 
mutators. Efficiency and power-factor are not very high, but 
with lower frequencies these figures could no doubt be im- 
proved upon. It is a good feature of the motor, however, that 
both its efficiency and power-factor vary but little from their 
maximum vaiues between 9 H,P. and 20 Н.Р, 
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Royal Society. Among the Papers down for reading yester- 
day was one by Mr. G. T. Beilby on “ Phosphorescence caused 
by the Beta and Gamma Rays of Radium." Part II. Com- 
municated by Prof. J. Larmor, F. R. S. 

Manchester Section of the Institution of Electrical Engi- 
neers.— The annual dinner of the Manchester Local Section 
of the Institution of Electrical Engineers will be held at the 
Midland Hotel, Manchester, on Friday, March 10th, at 6.45 p.m, 
for 7 p.m. | 

School Wrecked by Lightning.—A public school, situated 
5 miles from Campbeltown, Argyllshire, was wrecked by light- 
ning last Friday. The disaster happened just before the hour 
for the pupils to assemble, and fortunately no personal injuries 
were sustained. 


Cable Interruptions. Date of Interruption. 


Cayenne—Pinheiros ........................ Aug. 18, 1902 
Relssi—Issa (Yemen)—Camaran .............. Oct. 22, 1902 
Tarifa—Tangier ......... жарна ceases . Jan. 18, 1904 
Cayenne—Paramaribo ...................... July 13, 1904 
Marmaritza-Rhodes ........................ Jan. 30, 1905 
Jamaica— Colon ........ ———— ——À Jan. 10, 1905 
Martinique—Paramaribo .................... Feb. 14, 1905 
Gibraltar Langen!!! Feb. 20. 1905 


A Dragon Controlled by Telephone. — At a recent perform- 
ance of “ Siegfried " in New York, the dragon was worked by 
a couple of small boys, and there had been no time for a 
rehearsal. In these circumstances the stage manager vun- 
ceived the idea of conveying instructions to the boys by tele- 
phone. He therefore strapped a receiver to the head of each 
and directed them comfortably from the prompt corner aud- 
with considerable success. 
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The Admiralty Inquiry into the Submarine Disaster.— An 
inquiry into the circumstances of the recent disaster on board 
Ба А 5 іп Cork Harbour was opened on Wednesday. 
Commander S. S. Hall, R.N., said he had examined the boat 
after the explosion and he thought that an explosive mixture 
of petrol vapour had been ignited by sparks on the commu- 
tator of a motor, while the latter was being started. 


Automatic Translation on Long Land Lines.— With reference 
to our recent article on “ Direct Wheatstone Working between 
England and Teheran;" we learn that a somewhat similar 
arrangement was tried between St. Petersburg and Mukden a 
few years ago with about seven automatic translations. We 
believe that the result of these trials was satisfactory, but have 
been unable to ascertain whether the method of working has 
been actually adopted on this line. 


The Institution of Mechanical Engineers.—According to 
the annual report of the council for the year 1904, the total 
number on the roll of the Institution at the end of 1904 was 
4,477, which, as compared with 4,211 at the end ofthe previous 
year, shows a net gain of 266. During the past year 460 
candidates were elected, of whom 47 were formerly graduates, 
and two elections became void, thus making 411 names added 
to the register. The total deductions have been 145, made up 
of 50 deceases during 1908, 59 resignations which took effect 
on January 1, 1904, and 36 So de 


University College, London.—The Fishmongers Company 
have granted £1,000 towards the amount necessary for the 
incorporation of University College in the University of 
London. In addition to this grant there is still required to 
complete the funds necessary for incorporation a sum of 
£17,000, a total of £183,000 having now been raised for the 
purpose. On receiving from Prof. L. F. Vernon-Harcourt his 
resignation of the chair of Civil Engineering and Surveying, 
the council adopted the following resolution :— 


That the council, in accepting with much regret the resignation of 
Prot. L. F. Vernon-Haroourt of his office of Professor of Civil Engineering 
&nd Surveying, desire to place on record their high appreciation of the 
services he has rendered to the college during his long connection with it, 
and of the distinction he has conferred upon the chair he has held. 


The Musgrave Heaphy Testimonial.—On Thursday of last 
week, Messrs. S. G. C. Russell and A. T. Snell, Hon. Secre- 
taries to the Musgrave Heaphy Testimonial Fund Committee, 
travelled to Brighton, and presented the gold watch and 
chain, album of signatures and engrossed address to Mr. 
Musgrave Heaphy, as arranged at the meoting of subscribers 
held on January 27. In returning thanks, Mr. Heaphy said 
he appreciated very keenly the great honour which had been 
done to him both by the electrical and insurance professions, 
as well as by the Phoenix Assurance Company. He wished 
each subscriber to know of the intense gratification and 
eh which their extremely kind and sympathetic action 

ad given him, and that as long as he lived their address and 
testimonial would be the source of the greatest pride and 
satisfaction to him. 


New Atlantic Cable —-The Commercial Cable Co. are making 
arrangements to lay their fifth cable in the Atlantic. The 
order for the manufacture and laying of the cable will, it is 
announced, be given to an English firm, and we understand 
that tenders are being invited. The new cable is to be laid 
from Ireland to Nova Scotia, about 2,300 miles, and its cost is 
estimated approximately at £450,000. It is announced that 
Mr. George G. Ward, vice-chairman of the Commercial Com- 
pany, in the course of a recent interview, stated that his com- 
pany was in no way lacking in patriotism, but there was no 
American company equipped for the task of making and lay- 
ing such a cable, and such work had to be left to English firms, 
who have complete facilities for the manufacture of, and cable 
laying and repairing steamers specially designed and equipped 
for laying such cables. 


Wireless Telegraph Notes.—It is announced that messages 
may now be sent to Cunard mail steamers at any stage in their 
voyage across the Atlantic. During the first three or four 
days after the vessels leave Liverpool the messages will be 
despatched from Poldhu, Cornwall, direct to the steamer. 
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Afterwards they will be forwarded by cable to North America 
and repeated thence to the approaching ship. The charge for 
direct messages will be 2s. Ojd. per word, and for those 
re-transmitted from the other side Зз. 034. per word. 

An Alexandria correspondent of the Munchester Guardian 
states that the wireless telegraph station which has been under 
construction for some time by Lloyd’s at the Red Sea extremity 
of Suez is expected to be in final working order about the 
middle of March. Wireless communication will then, for the 
first time, be practicable with ships in the Red Sea provided 
with wireless telegraphic apparatus, as well as throughout the 
entire courze of the Suez Canal. 


Opening of the Oarnarvon Electricity Works.—The elec- 
tricity works which have been erected at Carnarvon by the 
National Electric Construction Co. under an agreement with 
the Corporation, will be opened today. A provisional order 
was granted to the Corporation in 1902, and a lease has been 
granted to the Company by which the works can be purchased 
at stated periods, the Corporation having borrowed the neces- 
sary capital in the usual manner, and the company paying the 
charges thereon. Mr. Price F. White, the resident engineer 
to the Bangor Corporation, has acted as consulting engineer, 
and a three-wire continuous-current system has been adopted. 
The power station contains two Paxman *' Economic ” boilers 
and two Peache-Lancashire Dynamo and Motor Co.'s generating 
sets, the total capacity being 200kw. There is also a battery of 
256 Hart cells having a capacity of 400 ampere hours at the 
10 hours rate, and a Гаете Dynamo Co.’s balancer booster 
set in the station. The cables are by the British Insulated and 
Helsby Cables Co. The tariff is 5d. per unit for lighting and 
24d. per unit for power. Mr. A. C. Goodman is resident 
engineer. 

The Society of Architects.—A Paper on the Lighting of 
Buildings, &c., by Electricity and Incandescent Gas was read: 
by Mr. B. R. Tucker before the Society of Architects on. 
Thursday of last week. The author prefaced his remarks by 
saying that the latter part of the Paper had been read and. 
corrected by an official of the South Metropolitan Gas 
Co. ; but he did not say who, if anyone, had scrutinised his 
remarks on electric lighting, and it is to be imagined that 
these remarks were the outcome of the author's unaided efforts. 
Mr. Tucker admitted his ignorance of electro-technical matters, 
but we are bound to express our disagreement with a large 
number of his other statements. His Paper and the debate 
which followed were largely devoted to an attack on electric 
lighting and to comparisons between gas and electric lighting 
adverse to the latter method. The defence was ably under- 
taken by Mr. E. T. Ruthven-Murray, who said that Nernst 
lamps had a life of 1,000 hours as compared with the 400 
hours put forward by the author, and that the Union flame 
arc lamp was the bitterest pill that gas people had ever had 
to swallow. It was absurd to say that a room was better 
ventilated by incandescent gas lamps than by electric lamps, 
except, of course, when the former were fixed immediately 
under chimneys leading to the open air. He did not think, 
however, that they, as architects, would design buildings with 
ventilating shafts specially for gas burners. 


Fifteenth Annual Dinner of the General Electric Oo.— This 
enjoyable function took place at the Trocadero Restaurant last 
Saturday evening, and was attended by about 400 guests, 
among whom were a number of prominent members of the 
electrical profession and industry. Mr. Max. Byng occupied 
the chair, and in proposing the “Staff” referred to the early 
struggles of the directors of the General Electric Co. They 
had worked morning, noon and mE and he urged the staff 
to follow their example. Messrs. Brooker and Dumas replied. 
In proposing the “ Visitors,’ Мг. Н. Hirst referred to the 
troubles and worries to which the company had to submit in 
the shape of specifications for a dozen lamps and 21. of 
fuse wire.” He had heard that Mr. Philip Dawson had 
devised a scheme whereby the ozone at Brighton would be 
converted into oxygen, and the electricity produced thereby 
employed for running the L. B. & S. C. trains. Mr. Dawson 
did not, however, confirm this statement in the course of his 
reply to the toast. Another name coupled to the ** Visitors " 
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was that of Mr. Gaine, general manager of the National 
Telephone Co., who refused to disclose anything relating to 
the agreement with the Government not already known to the 
public, He was sure, however, that great developments would 
occur in telephony before the transfer actually took place. 
Mr. Irwin (chairman of the Dublin Electricity Committee) 
also replied to the same toast. Mr. Medhurst proposed the 
Directors of tbe General Electric Co.“; Mr. Bevis replied, and 
the toast of the Chairman“ was given by Sir Richard Audrey. 
An excellent entertainment was provided during the evening, 
and all speakers were unanimous in praise of the General 
Electric Co.'s manufactures. 

University College Engineering Society.—On Friday, 
February 3rd, Mr. R. Sawers (student) read the first part of a 
Paper on “ Electric Tramways ” before the Engineering Society 
of University College, London, Dr. J. A. Fleming, F. R. S. 
(Vice-President of the Society) being in the chair. Mr. Sawers 
dealt with the construction of the permanent way, overhead 
equipment &c., (contending that the grooved ear had an advan- 
tage over the soldered type), and trolley heads, illustrating the 
Paper with specimens of the various parts and samples, con- 
cluding with a description of generators and the system of 
feeding. On Friday, February 10th, Mr. R. Sawers continued 
his Paper describing the different types of tramcars and their 
equipment, &c. Mr. Sawers then exhibited one of Messrs. 
Dick, Kerr, & Co.'s series-parallel tramcar controllers (Short 
system), explaining fully the connections and mode of opera- 
tion. Dr. J. A. Fleming, in proposing a hearty vote of thanks 
to Mr. Sawers for his interesting and instructive Paper, 
referred to the difficulties which had had to be overcome before 
the electric tramcar could reach its present day form, pointing 
out that each piece of apparatus was, so to speak, a case of 
the survival of the fittest.” He then gave an outline of the 
great problem which electrical engineers in this or the next 
generation would have to combat— viz., the electrification of 
main line railways, referring to the work which is being done 
at the present time with respect to suburban lines, and the 
diferent experiments with high and low-tension transmission 
which are now being, or are about to be made, by various 
railway companies. The following students took part in the 
discussion :—Messrs. A. Е, C. Pollard (Vice-President), W. A. 
Erelebach, N. H. Hamilton, F. C. Prentice, F. J. Kean, and 
J. S. Westerdale. 


Mercury Vapour Lamps in a Newspaper Printing Works. — 
The following is a brief summary of the electrical equipment of 
the new building of the New York Times, which contains 21 miles 
of conduit and 74 miles of wire, and will take, it is said, no less 
than 1,000kw.-hours daily from the mains of the New York 
Edison Company, it having been decided quite carly not to put 
in an isolated plant. The electrical equipment includes, 
according to the Electrical World of New York, 111 motors 
of different makes—4,000 incandescent, 15 arc and 42 Cooper- 
Hewitt lamps. The Cooper-Hewitt mercury tubes are employed 
in both the composing and press room. There are 12 such 
lamps in the former department, and for the make-up tables 
they are considered by those who have worked under them 
very satisfactory, giving a cool, soft light, not unlike that of 
daylight. With regard to the type-setting machinery, &c., as 
the light casts no shadow the type can be seen from any posi- 
tion. New type also can be easily read, as it has a dull 
appearance and casts no reflection. There are also four lamps 
in the mailing department. In the press and stereotype rooms 
26 Cooper-Hewitt lamps are installed, lighting four double, 
quadruple, octuple presses and two autoplate machines. These 
tubes take the place of 132 incandescent lamps and 14 arcs, 
consuming but one-third of the current. They light the four 
presses thoroughly, as well as the area of 17,000 sq. ft. of floor 
space with a ceiling 21ft. high. The original estimate for 
current with ares and incandescents was l5kw. The Cooper- 
Hewitt outfit consumes 546kw. The type of lamps used, 
taking 3:5 amperes per pair, have for 109-126-volt circuits a 
liglit- giving length of 207in. and a total tube length overall of 
27 hin. The diameter of the tube is lin., and the length of 
the suspension bar varies from Bin. to 4ft. With only a Bin. 
suspension bar the lower end of the lamp is 15іп. from the 
ceiling. 


Board of Trade Return of Tramways and Light Railways. 
А Board of Trade return has just been published showing the 
amount of capital authorised, paid up and expended, the length 
of line authorised, length open, &c., of all the tramway and 
light railway undertakings in the United Kingdom. The 
figures are given down to December 8, 1903, in respect of com- 
panies, and March 31, 1904, in respect of local authorities, and 
particulars are also given of the gross receipts, working expen- 
diture, net receipts and their application, the number of pas- 
sengers carried, quantity of electrical energy used, and the 
number of miles run, as well as the number of horses, engines 
and cars. The return is in an enlarged form compared with 
previous years, this having been necessitated by the inclusion 
of lines sanctioned under the Light Railways Act, and the 
increased information required to adapt the tables to the 
cireumstances of electric traction. From a comparative Table 
prefixed to the return it appears that, as compared with 1878, 
the number of route miles open for traffic has increased from 
269 to 1,840 in 1903-4, the capital expenditure from £4,207,350 
to £46,451,444, the number of passengers carried from 146 
millions to 1,799 millions, and the net receipts from £230,956 
to £2,912,110. The capital expenditure includes the cost of 
both old and new permanent way in the case of horse tram- 
ways reconstructed for electric traction, and also the purchase 


price of horse tramway systems that have been acquired by 


ocal authorities. At the periods mentioned above there were 
1,462 miles 1 chain of tramways in the United Kingdom 
worked electrically, 108 miles 58 chains of steam lines, 29 miles 
70 chains of cable trams, 4 miles 2 chains driven by gas power, 
and 235:22 chains of horse-drawn tramways. Of this total 
1,147 miles 59 chains were in the hands of local authorities, 
and the remainder, 692 miles 14 chains, in the hands of com- 
panies. There were on March 31, 1904, 162 municipal tram- 
way undertakings, and on December 31, 1903, 150 company 
undertakings. The return comprises 57 pages of small type 
and figures, and is in two parts, the first relating to capital 
and the second to traffic. The tramways supplement issued 
with The Electrician for February 3rd gives particulars to Decem- 
ber 31, 1904, on many points dealt with in the above return. 


Smoke Prevention in Different Countries.—A circular was 
addressed last May by the Marquess of Lansdowne to the 
British representatives in various foreign places, requesting 
them to report on the laws in force in their respective countries 
for regulating, restricting or preventing the emission of smoke. 
These reports, 13 in number, have now been published. 
Austria has no special laws relating to the regulation of smoke 
emission, but the sanitary laws empower the authorities to 
refuse sanction for the establishment of factories ‘‘ which are 
calculated to endanger ог harm the surrounding neighbourhood 
by the emission of an injurious quality of smoke.” Although 
no special laws have been framed in Bavaria for the purpose 
mentioned, yet the smoke and soot nuisance may be dealt 
with by a number of laws on kindred subjects. Belgium, too, 
is without any special laws, but a licence must be obtained 
from the authorities previous to the erection of any works or 
factories of a dangerous, unhealthy or objectionable nature. 
The smoke question is dealt with in France by a police ordi- 
nance which prohibits the prolonged emission of thick black 
smoke from industrial works, but allows an emission—after 
stoking furnaces every morning and after each successive 
stoking during the day—three times as long as that allowed 
in London. In 1899, 240 well-founded complaints were 
lodged ; in 1900, 104; in 1901, 88; and in 1902, 84. In 
Prussia, there is a State-aided system of education for stokers, 
by which they are trained in correct methods of firing. At 
Buda-Pesth, all chimneys used for boilers having a heating 
surface of 3 square metres (32 sq. ft.) or more or for furnaces 
consuming upwards of 441}. coal per hour must be furnished 
with smoke-cousuming appliances to be approved by the 
engineering department of the municipality. In Italy, 
works emitting noxious fumes must be established in the 
country and at a distance from inhabited houses. In the 
Netherlands no building which may cause annoyance may be 
erected without the permission of the municipal authorities. 
The municipality of Dresden forbids the constant emission of 
smoke, and has appointed an inspector. This inspector 18 


THE ELECTRICIAN, FEBRUARY 24, 1905. 


737 


assisted by an expert foreman stoker, who, it appeara, 18 
frequently called upon to give practical illustrations of skilful 
stoking in reducing the volume of smoke. In the United 
States the regulations vary in different States. Philadelphian 
regulations set up a colour scale, and forbid, for instance, the 
emission of smoke of a density sufficient to cut off 84 per cent. 
of light in the case of a chimney less than 50ft. high. This 
does not apply to smoke emitted between 4 a.m. and 7 a.m. 
The penalty is $25 for each offence, and the violation has to be 
notified within five days. The smoke nuisance is dealt with 
in the State of New York in accordance with the Public 
Health Law. This gives the authorities power to remove the 
source of annoyance if the owner does not do it himself when 
requested. Chicago has a chief smoke inspector, and no one 
may be prosecuted for the emission of «dense smoke unless at 
least three notices have been served within 10 days prior to the 
prosecution, 


The British Association. —.Vature has published a prelimi- 
nary announcement with regard to the meeting of the British 
Association for the Advancement of Science which will be held 
in South Africa this summer. The “ official party ” of guests 
invited by the central executive committee at Cape Town, and 
nominated in the first instance by the council of the Associa- 
tion, numbers upwards of 150 persons, comprising members of 
the council, past and present general officers and sectional 
presidents, the present sectional officcrs and a certain propor- 
tion of the leading members of each section. To this list has 
yet to be added, on the nomination of the organising com- 
mittees, the names of representative foreign and colonial men 
of science, the total number of the official party being restricted 
to 200, including the local officials. It is hoped, however, that 
many other members of the Association will also attend the 
meeting. The presidents-elect of the various sections are as 
follows :— 

A (Mathematical and Physical Science), Prof. A. R. Forsyth, F. R. S.; 
B (Chemistry), Mr. G. T. Beilby; G (Engineering), Colonel Sir Colin 
Scott-Moncrieff, G. C. S. I., K. C. M. G., К.Е. ; L (Educational Science), Sir 
Richard C. Jebb, M. P. 

In view of the numerous towns to be visited by the 
Association, in which lectures or addresses will be given, 
the number of lecturers appointed is much larger than usual. 
Among these are :— 

Cape Town: Prof, Poulton on Burchell's work in South Africa; and 
Mr. C. V. Boys on a subject in physics. Durban: Mr. F. Soddy on radio- 
activity. Maritzburg: Prof. Arnold on compounds of steel. Johannes- 
bury: Prof, Ayrton on distribution of power; Prof. Porter on mining. 
Kimberley : Sir William Crookes on diamonds. 

Most of the officials, and other members of the Association, 
will leave Southampton on July 29th by the Union Castle 
mail ss. Saxon, and arrive at Саре Town on August 15th, 
the opening day of the meeting; but a considerable number 
will start from Southampton on the previous Saturday, either 
by the ordinary mail boat or by the intermediate steamer sail- 
ing on that date. The sectional meetings will be held at Cape 
Town (three days) and Johannesburg (three days). Between 
the inaugural meeting at the former and the concluding 
meeting at the latter town, opportunities will be offered 
to members to visit the Natal battlefields and other places 
of interest. Subsequently a party will be made up to pro- 
ceed to the Victoria Falls (Zambesi) ; and, should a sufficient 
number of members register their names, a special steamer 
will be chartered for the voyage home, via Beira, by the east 
coast route, as an alternative to the return through Cape Town 
by the west coast route. Thus all the colonies and Rhodesia 
will be visited by the Association. The tour will last 70 days 
via Cape Town, or à week longer via Beira (all-sea), leaving 
Southampton on July 29th and returning thither on October 
ith or 14th. A central executive committee has been con- 
stituted at Cape Town, with Sir David Gill as chairman and 
Dr. Gilchrist as secretary; while local committees have been 
formed at Johannesburg and other important centres. Prof. 
G. H. Darwin, F.R.S., is the president-clect, and among the 
vice-presidents-elect are the following :—The Right Hon. Lord 
Milner, the Hon. Sir Walter Hely-Hutchinson, Sir Henry 
MeCallum, the Hon. Sir Arthur Lawley, Sir H. J. Goold- 
Adams, Sir David Gill, and Sir Charles Metcalfe. At the 
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invitation of the Association the local committee in Johannes- 
burg has nominated the following as vice-presidents and 
secretaries respectively of the different sections :— 


Mathematics and Physical Science: Vice-president, Dr. Breyer; secre- 
rary, Mr. R. T. A. Innes. Chemistry: Mr. J. R. Williams, Mr. W. A. 
Caldecott. Engineering : Mr. S. Jennings, Mr. E. Williams. Educational 
Science: Mr. Е. B. Sargant, Prof. Hele-Shaw. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, February 24th. 
PuysicaL Society. 
5 p.m. Ordinary Meeting at the Royal College of Science, Exhibition- 
road, South Kensington. Agenda :—(1) On the Curvature 
Method of Teaching Geometrical Optics,” by Dr. C. V. Drys- 
dale; (2) Exhibition of Dr. Meisling's Colour Patch Appa- 
ratus," by R. J. Sowter; (3) “A Method of Illustrating the 
Laws of the Simple Pendulum and an Exhibition of String 
Models of Optical Systems,” by J. Schofield. 
INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER StupeE Nts’ SECTION. 
7:30 p.m. Meeting at the Manchester School of Technology. Paper 
to be read : “ Metallography,’’ by Mr. Buttenshaw. 
Есену ENGINEERING SOCIETY. 
Meeting in the Benn Buildings, с Rugby. Mr. 
ee lectures on The 


& p.n. 
á J. T. Milton will commence a course of t 
Minute Structure of Metals.” 
ELecrTRro-Harmoxic SOCIETY. 
Concert (ladies' night) at the Holborn Restaurant (King's 
all). 
SATURDAY, February 26th. 
INSTITUTION or ELECTRICAL ENGINEERS : STUDENTS’ SECTION, 
2:40 p.m. Visit to the Great Northern & City Railway. Meet at 
Moorgate-street station. 
3:0 p.m. Visit to the Post Office Central Telephone Exchange. 
MONDAY, February 27th. 
INSTITUTION OF ELECTRICAL ENGINEERS : NEWCASTLE Locar SECTION. 
7:30 p.m. Meeting at the Durham College of Science. The discus- 
sion on Mr. H. Riseley’s Paper, ‘‘ Description on Some Plants 
inspected during a Recent Visit to the United States,” will be 
continued, and Dr. W. M. Thornton will read the following 
Paper: Notes on Alternating-current Working.“ 
SOCIETY oF ARTS. 
5 p.m. Cantor Lecture III.: Internal Combustion Engines," by 
Dugald Clerk. 
TUESDAY, February 28th. 
SOCIETY or ARTS : COLONIAL SECTION. 
4:30 p.m. Ordinary Meeting. Paper to be read: The Manufac- 
tures of Greater Britain.— I. Canada." by C. F. Just. 
INSTITUTION or ELECTRICAL ENGINEERS : MANCHESTER LOCAL SECTION. 
7:30 p.m. Meeting in the University (Physical Laboratory) Paper 
to be rend: Mechanical Construction of Steam Turbines,” by 
W. J. А. London. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting. Paper to be read: Surface Condensing 
Plants and the Value of the Vacuum Produced," by R. W. Allen. 


WEDNESDAY, March 1st. 
Іхѕтітстіох or Civi, ENGINEERS: STUDENTS’ SECTION. 

2:30 p.m. Visit to inspect the works in progress for the widening 
and enlargement of Victoria Station, L. B. & S. C. Railway. 

INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SrEcTION. 

7:00 p.m. Meeting at 92, Victoria-street, Westminster, S.W. А 
Discussion will take place on The Gas Engine v. The Electric 
Motor for Small Workshop Driving.” 

THURSDAY, March 2nd. 
Grascow UNIVERSITY ENGINEERING SOCIETY. 

7:47 p.m. Ordinary Meeting at the University. Paper to be read: 
* Some Problems of Electric Traction," by Theodore Rich. 

INsTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Extra Meeting. Paper to be read: Type Setting by Tele- 
graph,“ by Donald Murray. 
CiviL AND MECHANICAL ENGINEERS’ SOCIETY. 
S p.m. Meeting at Caxton Hall, Westminster. Paper to be read: 
„Engineering Expert Evidence," by James Е. Reade. 
RÖNTGEN Society. 

5:15 p.m. Meeting at 20, Hanover Square, London, W. Dr. William 
Deane Butcher will open a discussion on The Necessity of 
Accurate Measurement in X-Ray and High Frequency Work.” 

FRIDAY, March 3rd. 
JUNIOR INSTITUTION OF ENGINEERS. 
& p.m. Meeting at Westminster Palace Hotel. Paper to be read: 
Possible Improvements in Locomotive Practice, by W. 
Longland. 


& p.m. 
H 


Tovar INSTITUTION. 
9 p.n. Evening discourse: Recent Advances in Wireless Tele- 
graphy,” by G. Marconi. 
SATURDAY, March 4th. . 
GLaSsdow TEcHNicaL COLLEGE : SCIENTIFIC SOCIETY. 
7.40 p.m. Meeting at 38, Bath-street. Paper to be read: Steam 
Generators and their Failures," by G. Ness. 
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THE TELEPHONE AGREEMENT. 


The Postmaster-General has issued a memorandum dated 
February 14, 1905, and setting forth an Agreement, dated Feb- 
ruary 2, 1905, between the Postmaster-General and the 
National Telephone Co. This Agreement has been placed 
before the House of Commons, whose consent to it is 
to be granted before it is finally ratified. The provisions 
of the Agreement are summarised by Lord Stanley as 
follows :— 


On November 18, 1901, the Postmaster-General entered into an Agree- 
ment with the National Telephone Co. (Ltd.) for the purchase of the 
plant of the company in the London exchange area on the termination of 
the company’s licence, that is, on December 31, 1911. The plant was to 
be purchased at its value in situ, and no payment was to be made in 
respect of compulsory purchase, goodwill or past or future profits, in 
other words, the purchase was to be made on what are known as 
"tramway terms," The Agreement also provided for intercommunica- 
tion between the systems of the Postmaster-General and of the company 
in London during the continuance of the company’s licence, and for 
uniformity of rates. This Agreement was in effect approved by the 
House of Commons, after full discussion, on January 27, 1902. 

An Agreement, on similar lines, has now been made in relation to the 
whole country. On December 31, 1911, the Postmaster-General will take 
over the whole business carried on up to that date by the company, and 
will acquire the plant of the company on tramway terms." No pay- 
ment will be made in respect of goodwill or profits except in the case of 
the private wire business of the company (which can be carried on with- 
out the Postmaster-General's licence) and in the very few cases where 
the company’s licence has, under the provisions of the Telegraph Act, 
1899, been extended beyond 1911. 

At the option of the Government three-fourths, and, with the consent 
of the company, the whole, of the purchase money may be paid by way 
of annuity for a term not exceeding 20 years. 

Certain powers of objecting to plant as unsuitable for purchase are 
. reserved to the Postmaster-General; and rules for the construction of 
plant are laid down. 

During the continuance of their licence the company are to allow 
intercommunication without additional charge between the systems of 
the Postmaster-General and of the company. The company will be 
precluded from showing favour or preference as between subscribers, and 
therates charged by the company will be confined within certain limits. 
If, on complaint and after full enquiry, it is proved that the company is 
giving an inefficient servize in any district, the Postmaster-General may 
take over the company's business in that district at once, without any 
payment for goodwill. 

Certain provisions of the London Agreement which are not of general 
application remain in force. In other respects the provisions of that 
Agreement have been assimilated to those applicable to the rest of the 
country. 

The Agreement will become binding when confirmed by a resolution of 


the House of Commons, or on August 31 if not disapproved by Parlia- 
ment before that date. 


The preamble of the Agreement refers to the various other 
agreements in force between the Post Office and the National 
Telephone Co. The first of these is the Licence of 1884, by 
which the company was licensed to work a telephone exchange 
business until December 31, 1911, the main conditions being 
that the company should not receive or deliver written 
messages, and that it should pay to the Government, as 
royalty, 10 per cent. of the gross receipts. At the end of 1890, 
1897 or 1904, however, on giving six months’ previous notice, 
the Postmaster-General had the option of purchase at a price 
fixed by mutual agreement or by arbitration. No mention in 
this licence was made of any terms of purchase at the end of 
the period of the licence. The second Agreement was in 1896, 
when the Post Office arranged to take over the trunk lines 
from the National Telephone Co. The third Agreement, 
known ав the “ London Agreement,” was dated November 18, 
1901, and it was agreed then (infer alia) that the Postmaster- 
General should, on December 31, 1911, on the expiry of the 
Licence of 1884 in the London exchange area, purchase all 
such plant of the company within that area as was in use for 
the purposes of the company’s London system at the latter 
date and was then suitable for the requirements of the tele- 
phonic service of the Post Oftice in that area. 

Reference is also made to the fact that under the provisions 
of the Telegraph Act, 1899, the Licence of 1884 has been 
extended within certain areas, on the grant of Telephone 
Licences to local authorities within these areas. These are 
tabulated in the following schedule :— 


SCHEDULE I.— Areas where the Licence of 1884 has been Extended 
beyond December 31, 1911. 


Date of agreement 
relating to extension 


Date to which licence of 1884 

| extended. of licence of 1884. 
Glasgow ...... | December 31, 1913 .......... July 8, 1901. 
Portsmouth .... | June 80, 1926 .............. August 11, 1902. 


Tunbridge Wells | April 30, 1925 (subject to deter- | August 11, 1902. 
mination by Postmaster-Gene- 
ral on Dec. 31, 1911, under 
agreement of Oct. 10, 1903) 

December 31, 1920 


April 30, 1926 


S wansea 


September 27, 1902. 
Brighton 


May 16, 1904. 
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The terms of purchase are set forth in the following clauses 
of the Agreement :— 


2. Purchase and Sale.—(1) Subject to the provisions of this Agreement 
the Postmaster-General shall buy and the company shall sell and convey 
on December 81, 1911 :— 

(a) All plant, land, and buildings of the company brought into use 
with the sanction of the Postmaster-General, and in use by the company 
on December 31, 1911, for the purposes of the licensed telephonic business 
of the company. 

(0) Any licensed telephonic business of the company which, by virtue 
of the Telegraph Act, 1899, or of any of the agreements in writing between 
the Postmaster-General and the company particularly specified in the 
first schedule hereto, or of any other Agreement in writing between the 
Postmaster-General and the company (whether made before or after the date 
of this Agreement) can be transacted for any period after December 31, 1911. 

(e) Any private wire business of the company, together with all plant, 
land and buildings in use by the company on December 31, 1911, ſor the 
purposes of such business. 

(d) All stores which, on December 31, 1911, are in the company's pos- 
session, and which are suitable for use in accordance with the methods 
of work described in the specification and rules set forth in the third 
schedule hereto,“ and all furniture in the company's possession at the 
same date provided such stores and furniture are reasonably necessary for 
the purposes of the telephonic business of the company according to the 
ordinary and business-like way of carrying on such business. 

(2) Spare plant of all descriptions in the possession of the company on 
December 31, 1911, including works of all hinds in course of construction 
at the same date (provided such plant and works are reasonably neces- 
sary for the purposes of the telephonic business of the company, according 
to the ordinary and busines-like way of carrying on such business) shall 
be deemed to be plant in use by the company on December 31, 1911, for 
the purposes of the company’s telephonic business. 

(3) Plant, land, and buildings shall be deemed to have been brought 
into use with the sanction of the Postmaster-General if such plant, land, 
and buildings comply with one of the following conditions, but not other- 
wise (that is to say) :— 

(a) If such plant, land, or buildings are in use (or are in process of 
being brought into use) for the purposes of the company's business at the 
date hereof; or 

(b) In the case of plant, if such plant is after the date of this Agree- 
ment constructed by the company in accordance with the specification 
and rules set forth in the Third Schedule hereto ;* or 

(c) In the case of land and buildings, if such land and buildings are after 
the date of this Agreement acquired or constructed with the consent in 
writing of the Postmaster-General. 

Provided that no exchange which has a capacity of more than 300 
direct subscribers’ lines, and the construction of which was commenced 
after August 15, 1904, shall be deemed to have been brought into use with 
the sanction of the Postmaster-General unless its site and capacity shall 
have been approved 1n writing by the Postmaster-General, or unless at 
the time when the question arises it shall be determined by arbitration 
that such exchange will be suitable for the requirements of the telephonic 
service of the Post Office on December 31, 1911. 

3. Suitability.—(1) In the case of— 

(а) Plant not constructed in accordance with the specification and 
rules set forth in the third schedule hereto (other than switch- 
boards and internal exchange plant in use on August 15, 1904, 
and specified in a list furnished by the company to the Postmaster- 
General within six months from the date of this Agreement), and 

(0) Plant of any kind, land and buildings in use on January 1, 1911, 
for the purposes of the company's licensed telephonic business in 
competitive exchange areas f (whether such plant is constructed in 
accordance with the said specification and rules or not), 

the Postmaster-General may, by notice in writing given to the company 
not later than January 1, 1911, object to buy such plant, land or build- 
ings as he considers will be ansuitable for the actual requirements of the 
telephonic service of the Post Office on December 31, 1911. 

(2) Any question of the suitability of plant, landfor buildings for the 
requirements of the telephonic service of the Post Office raised by the 
Postmaster-General under the last preceding sub-clause shall, if the parties 
ditfer, be referred to arbitration, and if the company (otherwise than 
through any cause beyond their control) fail on or before June 30, 1911, 


* See p. 740. 

+ Schedule II. — Competitive Exchange Areas: Abergavenny, Bridgend, 
Brighton, Briton Ferry, Cardiff, Glasgow, Hull, London, Merthyr 
Tydvil, Newcastle-upon-Tyne (with Gateshead), Newport (Monmouth- 
shire), Pontypool, Pontypridd, Portsmouth, Swansea. 
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to obtain an award of the arbitrator or tribunal to which such question is 
under the provisions of this Agreement referred, to the effect that any 
plant, land or building specified in any notice of objection given by the 
Postmaster.General under the last preceding sub-clause will, in the 
opinion of the arbitrator or tribunal, be suitable for the actual require- 
ments of the telephonic service of the Post Office on December 31, 1911, 
the objeetion of the Postmaster-General shall be deemed valid, and he 
shall not be bound to buy such plant, land or building as aforesaid, any 
other provision of this Agreement to the contrary notwithstanding. 

(3) For the purposes of this clause the Postmaster-General may give 
one or more notices of objection, and all questions of suitability of plant, 
land, or buildings raised by him may be the subject of one reference to 
arbitration, or different questions may be the suLject of different refer- 
ences as may be agreed between the parties, and the provisions of the 
clause shall apply in either case. 

(4) The right of objection reserved to the Postmaster-General by this 
clause in relation to plant, land and buildings in competitive exchange 
areas, shall extend to plant constructed and to buildings constructed or 
acquired, and to land acquired by the company in such areas during 
1911, provided the Postmaster-General gives notice in writing within 
three months after December 31, 1911, that he objects to buy such plant, 
land, or buildings. In such case the provisions of this clause as to arbi- 
tration shall apply, and the question referred shall be the suitability of 
the plant, land or buildings for the actual requirements of the telephonic 
service of the Post Office on December 31, 1911, and the date before 
which an Award must be obtained by the company (otherwise than 
through any eause beyond their control) shall be September 30, 1912. 

(5) In the event of any plant being excluded from the Postmaster- 
General's purchase under the provisions of this clause or otherwise, the 
company shall give the Postmaster-General, at the cost in all things of 
the Postmaster-General, all reasonable facilities for the construction of 
alternative plant in connection with the company's telephonic system for 
use upon the transfer of that system to the Portmaster-General. 

4. Value.—(1) The value on December 31, 1911, of all plant purchased 
by the Postmaster-General in pursuance of the provisions hereof, shall 
be deemed to be its fair market value at the time of the purchase, due 
regard being had to the nature and then condition of such plant and to 
the state of repair thereof, and to the circumstance that it is in such a 
position as to be ready for immediate working and to its suitability for 
the purposes of the Postmaster-General’s telephonic service, and no 
addition shall be made to such value in respect of compulsory purchase 
or of goodwill or of any profits which might have been or be made by the 
company by the use of such plant, and in determining the value of any 
plant no advantage arising from the construction of such plant by leave 
of the Postmaster-General upon any railway or canal over which the 
Postmaster-General possesses exclusive rights of way for telegraphic lines 
shall be taken into account. 

(2) The value on December 31, 1911, of all land, buildings, stores and 
furniture purehased by the Postmaster-General in pursuance of the pro- 
visions hereof shall be the fair market value thereof at that date. 

(3) The value on December 31, 1911, of any licensed telephonic business 
of the company, which by virtue of the agreements referred to in the first 
schedule hereto or of any other agreement in writing between the Post- 
master-General and the company can be transacted as aforesaid after 
December 31, 1911 (apart from the plant, land and buildings used 
therein which are to be valued as hereinbefore in this clause provided), 
shall be such sum as may be agreed between the Postmaster-General and 
the company, regard being had to the net profits of such business and to 
the circumstances and conditions under which the company would carry 
on such business after December 31, 1911. 

(4) The value on December 31, 1911, of any private wire business of 
the company (apart from the plant, land and buildings used therein 
which are to be valued as hereinbefore in this clause provided) shall be 
taken to be three years’ purchase of the net profits of such business on 
the average of the three years ending December 31, 1911. 

(5) All matters of difference arising under this clause shall be deter- 
mined by arbitration. | 

5. Optional Purchase.—The Postmaster-General shall have the option 
of purchasing, on December 31, 1911, any property or assets of the com- 
pany not specified in the preceding olauses of this Agreement, and the 
price to be paid therefor shall be determined by arbitration in case the 
parties differ. 

Clause 6 relates to the details of the transfer of the business 
on December 31, 1911, or * on such subsequent day or days 
during the year 1912 as may be fixed by the Postmaster- 
General.“ 

Clause 7 provides that the Postmaster-General shall have 
the option of paying the purchase money by way of terminable 
-annulties, running over a period not exceeding 20 years, such 
annuities being calculated so as to pay the whole of the pur- 
chase- money by the end of the period fixed, with interest at 
the rate of 3 per cent. per annum. If the company desire it, 
however, part of the purchase-money not excceding one- 
quarter will be paid in cash. 

Clause 8 relates to the probability of the officers and servants 
of the company being retained in the service after the transfer, 
and is as follows :— 

l. It is probable that the Postmaster-General will be prepared, upon 
the transfer to him of the plant, property and assets of the company as 
provided by this Agreement, to take into his service a considerable pro- 
portion of such officers and servants on terms to be arranged between 


himself and them, but the Postmaster-General will not accept any 
obligation to recognise service under the company as giving any officer or 
servant any claim to consideration at the hands of the Postmaster- 
General, either a sregards service, emolument, pension, gratuity or com- 
pensation, it being the intention of this Agreement that any claim on the 
part of the officers or servants of the company arising from their service 
under the company for pension or compensation shall be dealt with by 
the company. 

2. If any officer or servant who has been continuously in the service of 
the company from August 15, 1904, to December 31, 1911, is taken into 
the service of the Postmaster-General and placed upon the permanent 
establishment of the Post Office, his service under the Postmaster- 
General shall (provided the authority of the Treasury or of Parliament 
be obtained in that behalf) give him a claim to a superannuation allowance 
after the rate and under the conditions provided by the Superannuation 
Acts, 1834 to 1892 or any statutory modification thereof, notwithstanding 
that he may at the date of his retirement have served less than 10 years. 

During the period between the date of this Agreement and 
December 31, 1911, a number of “temporary arrangements” 
are provided for in Clause 9, to ensure that the company shall 
maintain all their plant and their system generally in good and 
efficient working order. As in the London Agreement, no 
favour or preference is to be shown to any subscriber, and the 
company may not, as a condition of giving a telephone service in 
connection with any exchange system, require from any person 
„the grant of any facility except for the purpose of giving 
such service to that person." The tariff in the London area is 
to remain the same as that fixed by the London Agreement, “ 
and for other areas a schedule of maximum and minimum 
rates (Schedule IV.4) is provided. In cases, however, in which 
at the date of this Agreement the company's charges in any 
exchange area exceed the maximum or fall below the mini- 
mum charges specified in this said Bchedule, these maximum or 
minimum charges (as the case may be) are substituted. With 
the consent in writing of the Postmaster-General other rates 
of charge (including rates for private branch exchanges and 
other special services) not falling within the scale of rates 
specified in Schedule IV. may be adopted. The compan 
and the Postmaster-General agree to give one another all 
reasonable facilities for local intercommunication between 
subscribers to Post Office and company exchanges in the 
same area without payment of any terminal or other addi- 
tional charge, each party providing the junction wires for 
conversations originated on this system. The Postmaster- 
General and the company will use every reasonable endeavour 
to come to an agreement as to the rates to be charged for the 
use of the exchange system of either party in such areas, it 
being the intention that in such cases the rates to be charged 
by the Postmaster-General and the company shall be uniform. 
Any question relating to rates in any of these areas as to which 
the parties may differ is to be referred by them to the Treasury, 
whose decision shall be final. No terminal charges will be 
made in respect of messages passing over the trunk wires 
between the subscribers to Post Office and company exchanges. 
A clause in the London agreement (No. 7) relating to the 
renting by the Post Office of underground lines and conduits 
to the company is made applicable to the whole country with 
certain modifications as to price. The rent to be paid by the 
company will be at the rate of £1 per mile of double wire per 
annum with a minimum of £50 per mile, except in the 
case of underground wires not exceeding a quarter of a mile in 
length led from a main cable to a distribution point, and of 
underground wires not exceeding 50yds. in length led from 
a main cable to a group of at least 10 subscribers’ offices. 
Where the company desire to replace large overhead systems 
by underground systems the rate to be charged for under- 
ground work may be the subject of special agreement. 

The following sub-clause is added relative to the renting of 
exchange switchboards :— 

On the like conditions the Postmaster-General will provide for the 
use of the company in new or refitted exchanges of the company switch- 
boards adapted to the Postmaster-General’s exchange system, the rent to 
be paid by the company (to cover interest on cost of construction and 
e A pupa) being 9 per cent. upon the cost of construction, such cost to 
include an allowance of 10 per cent. on the cost of materials and labour 


in respect of supervision by the head office staff and local staff of the 
Post Office. 


Another important sub-clause is as follows :— 
The Postmaster-General will extend and afford to the subscribers and 
persons using any exchange system of the company all such postal, tele- 


* The Electrician, Vol. LXVIII., pp. 180 and 318. t See p. 741. 
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phonic and telegraphic facilities (90 far as the same may be available) as 
he affords to subscribers and persons using any Post Office exchange 
system, and upon similer terms and conditions. 


A clause of the London Agreement (No. 11)*, referring to 
wayleaves along railways and canals is extended to apply to 
all other exchange areas. 

Clause 10 gives the Postmaster-General compulsory powers 
in the case of inefficient service :— 


10. Provision in the Event of Inefficient Service.—If at any time before 
December 31, 1911, representations are made to the Postmaster-Ceneral 
that the company are giving an inefficient service in any exchange area, 
and upon an inquiry by an impartial person appointed by the Board of 
Trade (at which inquiry the company and the person or persons making 
the representations shall be entitled to be heard by counsel and to adduce 
evidence), it shall be ascertained by the award of such person that the 
company's service in that area is inefficient, and that such inefficiency is 
not caused by the unreasonable withholding of wayleaves by any local 
authority, it shall be lawful for the Postmaster-General, at his option, 
either to require the »ompany to take such steps as he may deem neces- 
sary to render their service efticient or to call upon the company to sell to 
him the plant, land and buildings used by them in such exchange area. 
In the first case, if the company make default in complying with the 
Eostmaster-General’s requirements, and in the second case forthwith the 
company shall sell to the Postmaster-General the plant, land and build- 
ings used by them as afor- said, and all the provisions of this Agreement 
in relation to the sale to the Postmaster- General of the company's plant, 
land and buildings on December 31, 1911, shall apply to & sale under this 
clause so far as such provisions are applicable. Upon such day as the 
Postmaster-General shall fix in such case the company’s licence to transact 
telephonic business in such area shall cease, and the company shall 
not be entitled to any payment in respect of compulsory purchase or 
goodwill or prospective or hypothetical profits in respect of their business 
in the said area. 


Clause 11, modifying the London Agreement, is as follows :— 


11. Modification of London Agreement.—(1) Clause 9 of the London 
Agreement shall as from the date of this Agreement cease to be of effect 
and the provisions of this Agreement in relation to the purchase of the 
company’s plant, land, buildings, private wire, business stores and other 
property and assets and to the transfer of the company’s business shall 

ave effect in the London exchange area. 

(2) Without prejudice to any arrangements heretofore made or now in 
progress between the Postmaster-General and the company as to par- 
ticular works, the rent to be paid by the company for the use of any 
underground wires which the Postmaster-General may at any time after 
the date of this Agreement provide for the company in the London 
exehange area, under the provisions of the London Agreement, shall be 
at the rate of £2 per mile of double wire per annum where the wires are 
provided and maintained by the Postmaster. General, and at the rate of 
£1 per mile of double wire per annum where the wires are provided by 
the Postmaster-General but are maintained by the company, such rents 
being respectively calculated as though every underground work contained 
50 double wires at the least, except in the case of underground wires not 
exceeding a } mile in length, led from a main cable to a distribution 
point, and of underground wires not exceeding 50yds. in length, led 
from a main cable to a group of at least 10 subscribers’ offices. And the 
rents in this sub-clause specified shall be substituted for the rents specified 
in the second schedule to the London Agreement. 

(3) The provisions of this Agreement relating to the maintenance of 
the company’s plant between the date of this Agreement and December 31, 
1911, to the provision of switchboards for the company by the Postmaster- 
General and their maintenance by the company, and to the extension to 
the company’s subscribers of postal, telephonic and telegraphic facilities, 
shall have effect in the London exchange area, and any provisions of the 
London Agreement which are inconsistent with those provisions shall 
cease to be of effect. 

(4) Save as aforesaid, and save as is otherwise herein expressly provided, 
the London Agreement shall remain in full force and effect. 


Clause 12 provides that the company shall facilitate the 
passing of any act which the Postmaster-General may deem 
necessary or desirable to carry out the provisions of the Agree- 
ment. It also binds the company to furnish the Postmaster- 
General with all such information as may be reasonably 
required by him for the purposes of the purchase and the sub- 
sequent transaction of telephonic business. 

Clause 13 prohibits the company from assigning its powers 
without the consent of the Postmaster-General. 

Clause 14 maintains the present rights of the Postmaster- 
General, particularly with regard to entering into agreements 
with or granting telephone licences to any other company or 
person. 

Clause 15 states that, unless specifically provided for in the 
Agreement, all matters of difference shall be referred for arbi- 
tration to the Railway and Canal Commission, or, failing them, 
in accordance with the Arbitration Act of 1889. 


— ERO IY 


———— —M— ——— - 
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The third Schedule to the Agreement is # modification of 
the specification attached to the London Agreement. We 
give it in extenso. 


SCHEDULE IIT.—8pecification and Rules as to Plant. 

1. Definitions.—ln this schedule the term exchange subscriber's 
circuit " or “ circuit of an exchange subscriber" means the wires and 
apparatus connecting a call office or & subscriber's office (whether on an 
exclusive line or a party line) with an exchange and the term '' junction 
circuit " means the wires and apparatus which connect апу two exchanges 
in the same exchange area, ог an exchange and a prescribed Post Office 
in the same exchange area. 

The term ‘ test cable" means a telephone dry-core cable, the wires of 
which have a loop resistance of 88 ohms per mile and an average mutual 
electrostatic capacity of 0:054 mfd. per mile between wire and wire of 
each pair and an average insulation of not less than 200 megohms per mile 
between wire and wire of each pair all measurements being made at 60°F. 

The term “ test instruments" means common battery instruments fed 
by a battery of 22 volts through a circuit which, except so far as it con- 
aists of exchange apparatus and subscribers’ instruments, shall have a 
resistance of 300 ohms (all being in accordance with the specification and 
diagram identified in duplicate before the execution of this Agreement by 
the signatures of the engineer-in-chief to the Post Office and the engineer- 
in-chief to the company). 


2. Circuits.—(1) All cireuits, whether exchange subscribers' cireuits or 
junction circuits, shall be metallic. 

(2) All circuits when used for speaking on local exchange lines or 
through to & trunk circuit which itself is free from disturbance, shall be 
free from inductive cr other disturbances. 

(3) All circuits shall be so arranged that each exchange subscriber 
shall be unable to overhear what passes on any other than his own 
circuit or those to which it is joined through. 

3. Conductors.—The use of iron conductors shall not be permitted in 
any portic n of a circuit. 

4. (es. —(1) All buried cables shall be etliciently protected by iron 
pipes or by ducts of glazed earthenware laid in concrete or by cement 
blocks thoroughly matured or by such other means as the Postmaster- 
General may approve before the cable is laid. 

(2). Cables in subways or tunnels shall be supported in such a manner 
as to prevent fracture of the lead covering. 

5. Overhead and Underground. Plant.—(1) Distributing wires (that is, 
wires from a distribution point to exchange subscribers’ offices) may be 
carried either overhead or underground as may be considered desirable, 
and overhead distributing wires may either be open or be contained in 
a cable. 

(2) No overhead wire extending more than a } mile from a distribution 
point shall be considered to be a distributing wire. 

(3) Wires other than distributing wires may be carried overhead— 

(a) Either open or in lead-covered cables, provided that on one line of 
poles or other supports not more than 104 wires in all may be carried, of 
which only 64 may be open. | 

(b) In cables of any kind across a river, canal, estuary or railway, or 
across overhead electric wires used for the purpose of lighting traction, or 
the transmission of power. а 

(4) Wires other that distributing wires may be carried overhead either 
open or in cables without reference to the limitation contained in the 
last preceding sub-clause— 

(а) In connection with any exchange system or part of an exchange 
system which at the date of this Agreement consists substantially of over- 
head: lines (a list of which exchange systems and parts of exchange 
systems has been furnished by the company to the Postmaster-General, 
and is identified by the signatures of the secretary to the Post Office and 
of the general manager of the company). Provided that—- кр 

(i.) In no case shall more than 104 circuits or208 wires be carried in 
cables on any one line of poles or other supports, to be hereafter erected, 
or more than 104 circuits or 208 wires be hereafter added in cables to any 
one line of poles or other supports now existing ; and 

(ii.) All cables hereafter erected shall be lead-covered when practicable ; 
and 

(iii.) The case of each exchange system or part of an exchange system 
which is specitied in the aforesaid list and which is established in a town 
having a population of 50,000 inhabitants and upwards according to the 
last census shall, if the company so request, be specially considered, and 
in respect of each such exchange system or part, of an exchange system 
the Postmaster-General shall notify the company within six calendar 
months from the date of the company’s request whether he is prepared to 
provide from time to time such underground works as the company may 
require for extending or adding to such exchange system or part of an 
exchange system on a systematic plan, and in default of his giving to the 
company an assurance to provide such works the first preceding proviso 
to this sub-clause shall not apply in the case of such exchange system or 
part of an exchange system. 

(b) In cases where the company are unable to execute underground 
works by virtue of any powers which they may possess, or are unwilling 
to execute such works in consequence of the terms and conditions pro- 
posed by a local authority, and the Postmaster-General (whether the 
company possess such powers as last aforesaid or not), after application 
to him by the company in that behalf, refuses or fails to agree within a 
reasonable time to provide the underground works specified in the com- 
pany' s application. 

(5) Except as aforesaid no wires of any kind shall without the consent 
in writing of the l'ostmaster-General be carried overhead. 

6. Tist of Audibility.—All instruments, wires and apparatus shall be 
such that the transmission of speech thereby shall not be inferior in 
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audibility to that afforded by test instruments connected by a length of 
test cable in accordance with the following regulations :— 

(1) When— 

(a) Any two exchange subscribers’ circuits are connected together on 
the same exchange, or 
(b) The circuit of an exchange subscriber whose office is on one 
exckange in an exchange area is connected with the cirouit of 
another exchange subscriber whose office is on a different exchange 
in the same exchange area, and the radial distance between the 
two exchanges does not exceed 10 miles, 
the standard of speech shall not be inferior to that afforded by test 
ingtruments connected by a length of 20 miles of test cable : 

Provided that where an exchange subscriber's office situate more than 
5 miles from an exchange is connected with another exchange sub- 
scriber’s office situate more than 5 miles from another exchange, the 
standard of speech between such offices shall be deemed satisfactory if 
not inferior to that afforded by test instruments connected by a length of 
25 miles of test cable. 

(2) When the circuit of an exchange subscriber whose office is on one 
exchange in au exchange area is connected with the circuit of another 
exchange subscriber whose office is on & different exchange in the same 
exchange area, and the radial distance between the two exchanges exceeds 
10 miles, but does not exceed 50 miles, the standard of speech shall not 
be inferior to that afforded by test instruments connected by a length of 
30 miles of test cable : 

Provided that where an exchange subscriber's office situate more than 
5 miles from an exchange is connected with another exchange subscriber's 
office situate more than 5 miles from another exchange, the standard of 
speech between such offices shall be deemed satisfactory if not inferior 
to that afforded by test instruments connecsed by a length of 35 miles of 
test cable. 

(3) When the circuit of any exchange subscriber is connected to а рге. 
scribed post office in the same exchange area for the purpose of being 
connected to a trunk wire of the Postmaster-General, the standard of 
speech through the exchanye subscriber’s circuit and the junction circuit 
or circuits combined (exclusive of the trunk wire) shall not be inferior to 
2 afforded by test instruments connected by a length of 5 miles of test 
cable. 

Provided that where the radial distance between a prescribed post 
office and an exchange when added to the radial distance between an 
exchange subscribers’ office and the same exchange exceeds 9 miles, 
the standard of speech through the exchange subscribers’ circuit and the 
junction circuit or circuits combined (exolusive of the trunk wire) shall 
be deemed satisfactory if not inferior to that afforded by test instruments 
connected by a length of 8 miles of test cable. 

7. Exchanges.—All new and reconstructed exchanges shall be provided 
with automatic calling and clearing apparatus on every exchange sub- 
scriber’s circuit, and the calling and clearing signals shall be effective in 
all conditions and upon the longest circuits used in an exchange area 
when connected together : 

Provided that automatic calling and clearing apparatus need not be 
provided in any new or reconstructed exchange designed for an ultimate 
maximum capacity of not exceeding 1,000 direct subscribers’ lines and a 
fitted capacity of not exceeding 400 such lines, if in any such case a 
thoroughly efficient method of calling the exchange and signalling the 
close of a conversation is provided. 


8. Exchange Equipments.—In exchange equipments on the multiple 
system the multiple jacks shall be connected on the branching system, 
except in cases in which not more than 10 jacks are in series. 


9. Junction Cirenuits. Junction circuits connecting exchanges with 
prescribed post offices shall be provided with automatic signalling 
arrangements of & character approved by the Postmaster General and 
suitable for working in connection with his trunk lines, and shall be 
worked in accordance with such regulations as he may from time to time 
prescribe. 

10. Subscribers! Instruments.—The apparatus fitted at exchange sub- 
scribers’ offices shall be efticient for trank line communication and where 
separate batteries are provided at each exchange subscriber's office for 
speaking purposes the E.M.F. shall not at any time fall below 2 volts, 
and such apparatus shall be so fitted as to admit of a clearing signal 
being transmitted by the exchange subscriber to the prescribed post 
office to indicate the close of a trunk conversation. 


11. Notice of New Equipment.—With a view to avoid difficulty under 
the last two preceding clauses the company shall, at least six calendar 
months before the bringing into use of à new exchange equipment in an 
exchange, furnish the Postmaster-General with diagrams illustrating 
both the exchange subscribers’ circuits and the method by which it is 
proposed to actuate the signals on the junction circuits at the prescribed 
post office. 


12. Protection of Circuits.—Where an overhead electric system used 
for the purpose of lighting, traction or the transmission of power is 
worked in the neighbourhood of any overhead cireuits of the company, 
suitable safety devices, including fuses and heat coils, shall, in all 
circuits likely to be affected, be provided both at the exchange and at the 
exchange subscribers' offices. 


18. Lightning Protectors.—Efficient lightning protectors shall be pro- 
vided on all circuits. 


14. Modi/ication and Savings.—(1) Proposals for the modification of 
the foregoing specification and rules, either generally or in relation to any 
particular case, will be considered by the Postmaster-General or the 
company (as the case may be). 


(2) The fact that overhead work is for some purposes authorised by the 


specification and rules contained in this schedule is not to prejadice the 


right of the Postmaster-General to raise any qnestion with regard to 
the value of overhead work which he is authorised to raise under clause 4 
of this Agreement. | 

(3) The specification and rules contained їп this schedule do not 
apply to the internal exchange plant of the company specified in the list 
to ie furnished by the company to the Postmaster-General under clause 3 
of this Agreement. 


(4) Notwithstanding anything contained in the specification and rules 
contained in this schedule, the existing internal exchange plant of the 
company may be utilised to the extent of the capacity for which it has 
heen designed, but such internal exchange plant may not be extended 
beyond the capacity for which it has been designed otherwise than in 
conformity with the said specification and rules. Provided that if any 
question arises between the Postmaster-General and the company as to 
the capacity of any internal exchange plant the question shall be deter- 
mined by arbitration. 


The following are the contents of the fourth Schedule, 
specifying maximum and minimum charges under clause 9 :— 


SCHEDULE IV.—Maximum and Minimum Charges for Use of the 
Exchinge Systems of the Company other than the London Exchange 


8 m. 
y" A.—Fon Excuvstve LINES. 


(a) Where the office of the exchange subscriber is within 1 mile of the 
exchange with which such office is immediately connected— 

I. Unlimited service rate: maximum £10 per annum, minimum £5 
per annum. 

II.—(1) Message rate: maximum £5 per annum, plus 2d. per message, 
minimum £2 per annum, plus 4 per message. 

(B) Where the office of an exchange subscriber is situate more than 
1 mile from the exchange with which such office is immediately con- 
nected: over and above the respective charges aforesaid, for every 
additional } milo or part thereof, a maximum additional charge of 25s. 


per annum, 
B.—For Party LINES. 


(a) Where the main circuit does not exceed 1 mile in length and the 
spur circuits do not respectively exceed 220yds. in length— 

I. Unlimited service rate : | | 

(1) Where two exchange subscribers use the same party line: maximum 
£8, minimum £3 per annum per subscriber. 

(2) Where threc or four exchange subscribers use the same party line: 
maximum £6, minimum £2. 10s. per annum per subscriber. 

II. Message rate : | | | 

(a) Where two exchange subscribers use the same party line: Maximum 
£3 per annum per subscriber. 

(b) Where three or four ex:hange subscribers use the same party line : 
maximum £2. 10s. per annum per subscriber. 

(c) Where more than four exchange subscribers use the same party 
line: maximum £2 per annum per subscriber. . 

Plus (for either a, b or c) 2d. (maximum) to 4d. (minimum) per message. 

(B) (1) Where the main circuit exceeds 1 mile in length, in respeot of 
every additional } mile or part thereof: for every exchange subscriber 
whose spur circuit issues from the main circuit at a point exceeding 
1 mile from the exchange, maximum 158. per annum. 

(2) When the spur circuit exceeds 220yds. in length : in respect of every 
additional } mile or part thereof, maximum 26s. per annum. 


C.—Fon EXTENSION LINES. 


(a) Where the two offices connected by the line are situate in the same 
building or curtilage— mE 

iL) Where the line does not exceed 110yds. of double wire in length : 
maximum 30s. per annum, minimum 155. per annum. 

(IL) Where the line exceeds 110yds. of double wireinlength— — 

For the first 110yds. of double wire: maximum 30s. per annum, mini- 
mum 158. per annum. | 

For each additional 110yds. of double wire or part thereof: maximum 
10s. per annum. 

(B) Where the two offices connected are not situate within the same 
building or curtilage — re NM 
(I.) Where the line does not exceed } mile of double wire in length : 
maximum £3, 10s. per annum, minimum 25s. per annum. 
„(II) Where the line exceeds 4 mile of double wire їп length— 
För the first } mile of double wire: maximum £3. 108. per annum, 
minimum 25s. per annum. К 
For each additional } mile of double wire or part thereof: maximum 
25s. per annum. | 
D.—Fon Carr OFFICES. 


For the transmission of a message from a call office to any other office 
on an exchange in the same exchange area: maximum 3d., minimum 4d. 
For the receipt of a message at a call oftice from any other office on an 
exchange in the same exchange area: maximum 3d. 


NorEs.— These charges do not cover the supply of special instruments 
or apparatus for the convenience of particular subscribers. Where the 
charges for telephonic communication are on the message rate system 
the company may fix an annual minimum payment for messages, and in 
no case shall the total annual amount payable by an exchange subscriber 
be less than £1. 

The distànces referred to in so much of this schedule as relates to 
exclusive lines and external extension lines shall be deemed to be 
measured in a straight line on а horizontal plane. The same mode of 
measurement may be applied in place of actual route measurement in 
relation to party lines in any exchange area provided all party lines in 
the same areg are measured in the same manner. 
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ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
(Continued from page 661.) 


Thomson Meters.—The Thomson type К integrating induc- 
tion watt-hour meter is a neatly designed instrument of 
simple construction. Fig. 29 shows this meter with its cast 
aluminium cover removed. The rotating parts consist of a 
steel spindle having a polished base which rests on a jewel, 
the latter being supported by a spring to prevent injury by 
vibration or any sudden jar. The spindle carries an aluminium 
cylinder having small ribbed spokes on the top. The cylinder 


Fic. 29.—Түурк K WartT-Hovn- 


Fic. 30.—Tyre К WaTTMETER. 


Meter. Sig View, мъти Coven WITH Cover, ROTATING PARTS AND 
REMOVED. REGISTERING Mecrantsm REMOVED. 


and spokes are all in one piece, the whole forming a strong 
though light rotor. The motive part, as may be seen in 
Fig. 30, consists of two hollow main coils placed outside the 
cylinder, with a shunt magnet placed equidistant from the 
axes of the main coils. The rotating cylinder passes through 
the air-gap of this magnet, the main portion of which is inside 
the уш The iron of the upper limb is in two portions, 
the shunt hobbin being placed over both. A secondary coil, 
which is short-circuited through a resistance, is wound on the 
upper half of this hori- 
zontal limb. This serves 
as a starting coil ; it is fixed 
independently on a bracket, 
and can be shifted so as to 
create a small shifting 
field in conjunction with 
the shunt field, and is pro- 
vided with a screw adjust- 
ment. Ву this means a 
torque can he produced 
necessary to overcome the 
mechanical friction and 
thus a high degree of accu- 
racy on light loads can be 
obtained. This coil also 
helps to create the 90? lag 
between the shunt and 
series fluxes. 

On the under portion of 
this same limb is another 
secondary winding which 
is not made use of in meters intended for high frequencies, but 
hy short-circuiting this coil through a resistance provided the 
meter becomes compensated for a low-frequency supply. The 
ends of these resistances are brought down to the choking coil 
which is seen in Fig. 29 behind the permanent magnet support. 

By simply unscrewing two screws the dial train and top- 
bearing bracket can be removed, when the disc and spindle 
may be lifted out; thus the working parts are easily inspected 


and can be replaced without affecting the calibration. The 


Ега 31. 
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meter has a torque which is higher than that of most induction 
meters, the full-load torque being about 4:7gr.-em. The main 
moving portion is somewhat heavier than that of other meters 
of the same class, its weight being approximately 42 grammes, 
but the difference in weight is more than compensated for by 
the increased torque. 

The Thomson Type A.C.T. meter is the latest type of 
integrating induction watt-hour meter brought out by British 
l'homson-louston Co., and is a very small compact meter. 
Fig. 31 illustrates the meter which, in sizes up to 50 amperes 
inclusive, measures 7£in. long by 5 in. wide by 43in. deep, 


Fia, 32. 


and weighs 53lb. Its cover beds on to a cotton packing and 
is fixed by a single thumb screw. The main moving art 
consists of the usual main spindle carrying a copper disc. 
The spindle is supported on a jewel resting on a spring, and 
no clamping gear is provided. The stationary portion of the 
motor is of simple design as may be seen in the diagram 
(Fig. 32). The shunt coils are wound on the upper magucet, 
which has long pole-pieces, the main coils being wound, one on 
the pole-pieces of the shunt magnet, and the other on the 
| core underneath the horizontal air-gap throngh 
which the dise passes. 


Fia. 33, —THowsoN РоурРНАБЕ Meter. Swircnnoanp ТҮРЕ, 


* Косхр” PATTERN, 


The compensation for accuracy on inductive loads is effected 
in this case by producing a resultant main flux by means of 
the additional main coil and the resistance in series with the 
main coil of least self-induction, final adjustment being made 
by altering this resistance. The adjustment on low loads is 
made by causing a leakage path for the shunt flux through 
the horizontal air-gap and disc and the thin piece of iron I on 
the left, the alteration being made by regulating the distance 
between the bottom end of this piece of iron and the core 
on which the lower main coil is wound. An iron plate is 
placed in front of the motor and shields the permanent brake 
magnet as seen in Fig. 31. The brake field strength is 
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adjusted by altering the leakage path by means of the screws 
in the iron plate facing the magnet poles. 

This meter has been found to have a very straight line law 
with no difference in the constant on a circuit the power- 
factor of which was 0:5. 

The shunt current of these meters is very small—viz., 
0 0235 for 100-volt, and 0:009 for 200-volt meters. Notwith- 
standing this a very fair full-load torque is obtained, it being 
about Z4gr.cem. The dial plate is of silvered metal and dial 
runs can be obtained in short periods by means of the frac- 
tional dials, which indicate 0:1, 0:01, and 0:001 units per 
division on the smaller meters. In order to prevent confusion 
in reading, these dials are blackened. 
anticipated due to meter readers making incorrect readings 
the hands on the fractional dials may be removed after testing. 

For two and three-phase supply circuits a meter of a special 
type is made by the British Thomson-Houston Co, as illus- 
trated in Fig. 33. It is stated to be suitable for either balanced 
or unbalanced loads, and consists of two motors acting on a 
common disc-armature, which also serves as the brake disc, 
heing retarded by two permanent magnets of the usual 
Thomson type. Fig. 33 is a view of the switchboard type of 
this meter ; it is also made in a rectangular pattern, with zinc 
cover and front connections. For circuits in excess of 150 


amperes and 650 volts, current and potential transformers 
are used. NE 


Fic. 34.—SiNGLE-PHASE WESTINGHOUSE INTEGRATING WAITMETER WITH 
Cover Remove. 


The Westinghouse: Integrating ТР еее is another example 
of the induction motor meter. It is the outcome of the 
Shallenberger, which was of much heavier design and probably 
the heaviest electricity meter made, although the moving por- 
tion was light. The Westinghouse meter is much lighter and 
smaller than the Shallenberger meter, being a very compact 
instrument. Fig. 34 is a view of the meter with its cover 
open, and shows the rather novel shaped permanent magnet 
which supplies the brake field. The disc is of aluminium, and 
the steel spindle engages with the first wheel of the train by 
means of a pinion, the worm being introduced higher up in 
the train. The terminal box is at the top ; the mains entering 
from behind are fixed in the terminals by vertical screws, the 
heads of which аге below the terminal box cover. This arrange- 
mout of the mains entering from behind the meter is rather 
awkward, particularly for making connection when testing ix 
silu, as the meter has to be taken off the backing board to 
insert the standard instrument in circuit. The Westinghouse 
Company have recently altered the design of this portion, 
which will be a great improvement. 

A better view of the motor is that in Fig. 35, in which the 
dial train and permanent maguet are removed. The two shunt 
coils are placed above the disc on a core, which is a closed iron 
circuit with the exception of a gap (hidden by the spindle) 
in the centre between the two upper poles, and the air-gap 
between the upper and lower poles in which the disc passes. 
Underneath the dise, immediately below the two upper poles, 


Where any trouble is | 


is the other pole which carries the series or main coil. The 
shifting of the flux in this meter has already been described. 
A choking coil, fitted in the base of the meter, is connected in 
the shunt circuit. The compensation for inductive loads is 
obtained by the secondary windings on the shunt magnets, 
which are short-circuited through short lengths of wire by 
which the final adjustments are made. Compensation for 
friction and adjustment at low load can bo elected by obtain 
ing a small shifting flux due to the shunt fields by adjustment 
of these resistances so that the secondaries are slightly un- 


balanced. | 


Ес. 35. SINGLE-PHASE WESTINGHOUSE INTEGRATING WATTMETER WITH 
CovNriNG TRAIN AND PERMANENT Млахьт REMOVED. 


A uniform speed has been chosen of 50 revs. per тіп, at full 
load for all sizes. In three-wire meters a second series coil is 
introduced, one series coil being connected in circuit with cach 
outer. The meters are also made for registering the energy 
on two and three-phase circuits. These meters contain two 
motors, the rotors being fixed to the same shaft. 


. Shunt or 
^E.M.F. Coils 
Impedance 
Coils ~~ "Series or 


Current Coils 


ja 
Еи. ў | | | 


Shunt Series Transformer 


Transformers 
Fic. 36. 


The full-load torque is rather low; from a test on a 100-volt 
20-ampere meter it was found to be just over lgr.em. The 
shunt current of the same meter was 0'08 amperes, aud 
assuming the lag in the shunt circuit to be 80deg., the true 
shunt watts would be 1:4. The watts lost in the main coil 
are small and do not exceed 5 watts in the 5-ampere meter. 

The connections of a polyphase meter of this make are seen 
in Fig. 36, where the meter is connected in a three phase 
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circuit by means of series and shunt transformers, as would be 
the case on high-pressure circuits. The meter is thus insulated 
from the high-pressure mains. For low-pressure circuits, the 
transformers may be dispensed with and the meter connected 
direct into the circuit. For a two-phase circuit the connections 
are very similar, the top connections being connected in one 
phase and the bottom ones in the other phase. 

Fig. 37 illustrates a single-phase Westinghouse meter of the 
latest type, with its cover removed. This view shows the 
improved design of terminal box, in which the mains are 
inserted through holes in the top, the heads of the clamping 
screws facing towards the front. 

Two other improvements have been introduced into this 
meter, the first being a shield for screening the brake magnet 
from the stray fields of the motor, more particularly the 
intense field which may be generated on a bad short-circuit. 
This screen consists of 
an iron shield with a 
long, narrow slot in it 
to allow the disc to pars 
through it freely. It is 
fixed as shown, between 
the coils and the perma- 
nent magnet, covering 
the whole of the sta- 
tionary portion of the 
motor. 

The second improve- 
| ment is the introduction 
М of a simple low-load 
| or starting adjustment, 
ў consisting of a rod held 
by insulators, and having 
a sliding terminal which 
is capable of being 
moved up or down the 
rod and clamped in any 
desired position. This, 
as seen in Fig. 37, is 
placed in the centre o 
the brake magnet in 
front of the screen. 

Moving the terminal along the rod to the right increases the 
friction compensating torque, and a point is reached when the 
disc just turns when on open circuit. The sliding terminal 
should be clamped in the position where the disc just stops. 


(To be continued.) 
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A FAULTY BY-PRODUCT. 


The connection between the accompanying photos and an 
electric supply main is not very apparent, but there is one and 
it will probably be of interest to many mains engineers. Some 
little time ago a navvy drovea steel wedge through an earthen- 
ware duet and into a 0:75 sq. in. paper-insulated and lead- 
sheathed conductor at 500 volts positive P.D. from earth. 
The negative side of the system being earthed through a resis- 
tance of about 5 ohms limited the current through the fault to 
about 100 amperes, consequently the feeder circuit breaker did 
not open and the arc went merrily on for some 10 minutes 
before the trouble was located and the earth connection 
opened. Some 60 out of the 96 strands of the cable were 
melted down for about 9in. and mixing with the lead of the 
sheath formed a lead copper alloy with a rather remarkable 
structure, which forms the subject of the photo-micrographs. 
The fracture of this alloy has the appearance of nearly pure 
copper, with a very coarse columnar structure. lf, however, 
it is cut with a saw or filed up it has the appearance of lead 
with just enough copper in it to redden it slightly. Exami 


nation under a low microscopic power shows it to be composed ; 


of a matrix of lead and copper alloy through which a large 
number of fine holes pass, and that each hole is lined with 
red copper. The diameter of the holes varies from about 
0:001in. to 0-005in.; the larger sizes being confined to the outer 
edges of the mass, while their lengths average about 0:05in. 


They are in fact minute copper tubes imbedded in the lead- 
copper matrix. Fig. 1 shows a transverse section of some of 
the larger tubes. This specimen was ground flat and the 


copper etched off with nitric acid.  l'igs. 2 and 3 are from frac- 
tures and show ће finer tubes from the centre of the mass, 
Fig. 2 being a break across the tubes and Fig. 3 along the 


Fic. 2. 


length of them. АП three figures are magnified about 50 
diameters. The structure is probably due to entrapped gas 
bubbles formed by the decomposition of the insulation, but 


why apparently pure copper should have solidified out round 
the bubbles while two metals have remained mixed elsewhere 
is not quite cvident. 
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THE SELECTION OF ELECTRIC CABLES.* 


BY L. B. ATKINSON AND c. J, BEAVER, 
(Continued from page 7023.) 
VULCANISED BITUMEN CABLES. 


The cost of rubber cables and the search for cheaper substitutes 
led to the adoption of bitumen in early days as a covering for cables. 
The early bitumen cables consisted of a wire coated with pure 
bitumen, but these cables were found to decentralise with more or 
less rapidity. Later, a cable was introduced by the Callender Cable 
Co., under the name of “ Vulcanised Bitumen,” insulated with a 
material produced by sulphurising a product of the distillation of 
certain oils, which has been very extensively used, and which alone 
or with other compounds forms the basis of several well-known 
insulating compounds. We may here remark that one of the 
greatest problems in connection with this product was to obtain 
supplies of reasonably uniform consistency and composition, and 
while uncertainty in the state of the product itself existed, there was 
naturally some doubt about the uniformity of the finished goods. 
Scientific methods have come to the rescue to some extent, and the 
buying and selling of the material is in many cases based on the 
results of analysis. 

The properties of some such cables may be considered by taking 
three examples of cables made by well-known cable-making firms, 
which will be referred to as A, B and C, of which the compositions 
were shown in the following table :— 

Table J. 


Dielectric Speoific Ash Saponifiable Uns'p'nifiabie Total 
from cable. | gravity. | matter. matter (org.).| sulphur. 
n 1:076 7| 962% |. 127% "m 
B 131 317 7| 1807 4517 219, 
C 1:15 | 18:27% 30-09% 47:57; 42" 


— —— ———— — 


In order to find out how this class of cable behaves under various 
circumstances, a series of experiments was carried out by Mr. 
Bertram Blount, F. I. C., at his laboratories in London, after соп. 
sultation with the authors. To determine the tendency to decen- 
tralise in cables of this class, particularly at a moderately high 
temperature, short lengths of cable were loaded, the bare ends of 
the conductor being supported. The load was curried by a saddle 
across the cable, equivalent to llb. per lincul inch of cable as shown 
n Fig. 2. Table 11. shows the amount of decentralisation which 
occurred after six hours in an air bath at a temperature of 90 C. 
= 19.15. 


Table II. 
j = — — 
Before test. After test. 
Specimen. Size of cable, оа Thickness. | Thickness. 
| s Upper side. | Lower side. 
A | Моне =, | Ж ae dg 
B | — 19/16 0:121 0115 ^ 012 
C | 19/16 0:125 0:18 0:18 


To determine more exactly the action of such compounds under 
load, bearing in mind that considerable weights of cable are often 
supported in à manner which concentrates the weight at one point, 
experiments were carried out to measure the deformation of samples 
of the material under definite loads, and the results are shown in 
Fig. 3. The upper lines shew the percentage compression of the 
samples A, В and C under the various loads given by the abscissæ 
The lower lines show, for the same loads, the residual deformation 
on removal of the load. Sample В buckled when the load was 
reuioved, hence the permanent distortion could not be measured. 
These results show that with loads capable of very largely compres- 
sing the material, the elasticity is good; but they point out that 
with such materials some cure must be cxercised by judicious 
design of methods of support, to avoid the localising of supporting 
and other stresses. 

The permanency of such diclectrics is, of course, an iiuportant 
clement; it is by many thought that they are absolutely permanent. 
but they ure so only relatively, as they all contain elements affected 
by various external agencies, and at least it is desirable in сопвійсг- 
ing the use of such dielectrics in various situations, to realise how 
far the possible attacking agencies may have weight. The action of 
the air gradually tends to oxidise and harden such compounds, pur- 
ticularly if they contain free oils or other oxidisable materials. 
Acids met with in mines, alkalies in works of various sorts, and 
some soils acting on other elements of the composition, have other 
effects. 


* ** Some Points on the Selection of Electric Cables, read before the 
Manchester Local Section of the Institution of Electrical Engineers 
оп Jan. 31. Slightly abridged. 


To ascertain the effect of various reagents representing actions 
likely to occur in practice, the following were chosen :—(1) Copper 
sulphate 10 per cent., CuSO,5H,O ; (2) Ferric sulphate 10 per cent., 
Fe, SO,),; (8) Ferrous sulphate 10 per cent., FeSO,7H.O ; (4) Sul- 
phurous acid, saturated solution, SO,; (5) Hydrochloric acid 10 
per cent., actual HCl; (6) Sulphuric acid, H,SO, 10 per cent. by 
weight. In these solutions the three typical samples, A, B, C, were 
exposed for five days. Solutions 1, 2, 3, 4, practically had no effect 
on any sample; in 5, sample B became somewhat harder: in 6, all 
were slightly hardened, most markedly in the case of B. Care 
must, therefore, be used in adopting such cables, particularly class 
B, where acids are expected to be met with. 

Oxidising agents were next tried as follows :— 

Ozonised air, containing 0:4 per cent. OO by volume, seventeen days 
exposure. A. Superticially hardened. В. Considerably hardened as a 
whole. C. Superticially hardened. 

Hydrogen dioxide (10 per 
cent. H4,0,). Five days ex- 

osure. А. Moderately har- 

ened as a whole. B. Slightly 
more hardened than A. C. Only 
slightly hardened. 

Chromic acid (10 per cent. 
CrO;). Five days exposure. 
& А. All the samples were at- 

. tacked. Sample C best with- 

stood the action of the chro- 
mic acid. Samples A and B 
were most severely attacked. 

Chromic acid (1 per cent. 
CrO;). Five days exposure. A. 
All the samples were somewhat 
hardened, samples A and В 
being most affected. 

Chromic acid (0'5 per cent. 
CrO;). Seventeen days expo- 
sure. A. Somewhat hardened 
as а whole.. Surface not much 
more affected than body of 
material. B. Hardened through 
the mass. C. Superficially 
hardened. | 
Potassium permanganate (2 per cent. К.Мп.О,) and sulphuric acid 
(1 per cent. H.SO,). Five days exposure. А. Little affected (1 per cent. 
H, 80). Five days exposure. В. Somewhat hardened. С. Little 
affected. | 

Potassium permanganate (2 per cent. К.Мр.О,), and caustic soda 
(1 per cent. NaOH). Five days exposure, All samples severely attacked. 

The action of alkalies was next tried. 

Caustic soda (10 per cent. NaOH). Five days exposure. A. Not 
tested. B. Softened and attacked, became hard and friable after removal 
from solution. C. Softened and attacked. The action was too severe 
to afford useful differentiation. 

Caustic soda (0:5 per cent. NaOH) A. Somewhat attacked and 
softened, became hard and friable on washing aud drying. В. Ditto. 
C. Ditto, but recovered fairly on washing and drying. 


Saddle 
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thickness. 
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The following are Mr. Blount's notes of the microscopical obser- 
vation of the effects of various reagents on the samples :— 


Sulphurio acid (10 per cent. H:SO,) Onc day. А. Considerably 
шш The attack not uniform. В, Attacked unovenly. С, Evenly 
thinned. | 

Hydrogen dioxide (10 per cent. Н:О.). One day. A. General thinning, 
slight differentiation. B. Some thinning, considerable selective attack. 
C. General-thinning, slight differentiation. 

Ferrous sulphate (5 per cent. FeSO,7H,O). One day. A. Slight uniform 
thinning. В, Section slightly thinned, some selective attack. С. Slight 
uniform thinning. 

Chromic acid (1 per cent. CrOs). One day. A. Uniform change of 
structure. B. Considerably thinned. C. Very slightly thinned. 

Caustic soda (10 per cent. NaOH). Опе day. A. Specimen shrunken, 
B. Marked selective attack. C. Very slight thinning. 
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The results of these experiments show how certain attacking and 
deteriorating agents not only have a surface action gradually thin- 
ning the insulating layer, but may by selective action be penetrating - 
the mass. This latter effect would, of course, be enormously 
increased with cables carrying continuous-currents and having 
earths on the circuit, on account of osmotic pressure forcing the 
chemical ions through the dielectric. Such action would be in some 
degree the equivalent of electrolytic action in lead-covercd cables. 
This is worthy of note, as the freedom from such action is claimed 
as one of the strongest points in favour of the vulcanised bitumen 
ty pe of cable. 

arding the whole of the ubove results broadly, the conclusion 
Toe: upon one is that, to attain maximum efficiency in every 
respect, vulcanised bitumen compounds must be designed, made 
and applied with the greatest possible саге. For instance, physical 
properties (such as resistance to decentralisation) must not be 
obtained by the sacrifice of chemical inertness. Efforts in this 
direction usually take tho form of stiffening the compound by the 
addition of mineral loading matter, and, as shown above, this results 
is not only laying open the material to loss of coherence mnong its 
particles (and incidentally rendering it liable to fracture in very cold 
weather), but also encourages the action of oxidising influences, and 
the selective actions which have been described. 


Fin RO US DIELECTRIC WATERPROOF-SHEATHED CABLES. 


This class of cable is cheap, and if well constructed of good 
materials, is very efficient. Its high dielectric strength and low 
specific capacity render it eminently suitable for extra high pressure 
work, and it can be designed (by suitable adjustment of the ingre- 
dients of the impregnating compound) to give a high insulation 
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resistance without (contrary to popular ideas) any deterioration of 
the dielectric, physieally or mechanically. Such dielectrics have 
rather high temperature co. efficients, and, therefore. engineers 
should be careful in specifying insulation resistance to state the 
corresponding temperature also. We are able to show in Fig. 4 a 
curve illustrating the variation of insulation with temperature. 
This shows roughly the order of such variation on a well-known 
type of paper cable. It is seen that a cable which gives an insula- 
tion resistance of 500 megohms at 60° Е. would only give 100 
шероһшв at 79" F., this being approximately equivalent to a 
variation of 10 per cent. per degree F. 

The fibrous materials generally used are of two classes— viz.. 
paper and fibre, the latter being usually jute or cotton, applied in 
the form of yarns and afterwards impregnated. The former usually 
consists of Manilla paper, and comprises the great majority of 
cables which are now made with fibrous materials. The oils used 
are generally resin oils, or mixtures of resin and resin oils, while 


Messrs. W. T. Glover & Co. use a compound made from oils called 
* Diatrine. 


As regards the quality of the fibrous materials, there is little 
chance of adulteration in the case of those applied to the cable in 
the yarn form; but in the case of paper it is different, as the 
materials of which the paper is formed have to pass through a sct of 
complex processes before they become paper, and it is practically 
impossible for even an expert to detect fraudulent admixtures by 
ocular examination. Engineers usually content themselves with 
specifying that pure Manilla paper must be used in their cables. 
The term “ Pure Man Ша " in cable specifications is intended to 
mean that the fibres of which the paper is composed shall consist 


solely of Manilla fibre. This, however, is not quite an quc MOM MORENO CRUS 
specification, for the reason that ordinary paper manufacturers and 
merchants would not, in the ordinary course of their business, so 
interpret the phrase. ‘ Manilla Paper," to a paper maker or 
merchant, means а certain class of paper, in which one mill may 
шаке а dozen or more different grades at prices varying from 6d. 

to 3d. per pound. Obviously they cannot all be the pure Manilla 
demanded by the specification. Analysis will probably show that 
only two or three of the dearest of them are made from pure Manilla 
fibre only. One will learn on inquiry that this paper is sold for 
some particularly delicate purpose, such as wrapping valuable 
coloured fabrics for export, and that lower grade papers cannot be 
used for this work, as they affect the colour of the goods. Large 
quantities of paper cable have been sold and used in "the past con- 

taining small proportions of Manilla (and in many cases none at 
all), and large proportions of straw, esparto, chemical wood, and 
even mechanical wood. Samples of Continental and American 
cables have been examined in which chemical and mechanical 
wood papers were used entirely, and some German makers have 

gone so far as to maintain that chemieal wood is preferable to 
Manilla. 

The chief disadvantages of the introduction of straw, grass or 
wood fibres in place of Manilla aro as follows:—(a) Lower dielectric 
strength and insulation resistance and higher capacity. (b) Deteriora- 
tion in strength and elasticity of the paper when heated continuously 
or intermittently and consequent brittieness. (c) Danger of rotting 
in course of time through the action of residual chemicals. 

It has been amply demonstrated by comparison of cable for 
10,000-volt working pressure of a first-class British firm, made with 
pure Manilla paper, with foreign cable, made for the same working 
pressure, &c., the paper insulation of which contained chemical and 
mechanical wood only, that 70 per cent. greater thickness of the 
wood paper was required to obtain the same dielectric strength as 
the Manilla; and that even at the increased thickness the capacity 
of the foreign cable was not so low as the British cable; the caleu- 
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FIG. 5 


lated specific capacity being about double that of the British make: 
only a small part of the diflerence being due to the superiority of the 
British impregnating compound. 

The extent and rapidity of the deterioration of woody papers 
under the influence of heat is shown in Fig. 5. Subsequent analy- 
sis of the chemical wood paper indicated that traces of residual 
chemicals probably had something to do with the more rapid 
deterioration as shown on the diagram. The curves shown repre- 
sent the average results of about 100 separate tests on each class of 
paper in some experiments carried out by one of us some years 
ago. Some methods of impregnation of paper cables must have a 
deteriorating effect on the strength of the paper as compared with 
an increase of about 15 per cent. in the strength after impregnating 
by the processes used in the manufacture of Diatrine cables. The 
heating of the paper under the working conditions of a paper cable 
will be much more marked than under the conditions of these tests, 
as they will be more or less exposed to air, instead of being excluded 
from it, as in these experiments. The tests represented by the 
curves may be regarded in the light of ageing tests. 

The occlusion of the chemicals used in the preparation of straw, 
esparto and wood fibres by the fibrous material is well known, and 
vic reason why this does not occur iu carcfully-made manilla is that 
the latter can be prepared with very little chemical treatment, and 
for cable purposes without bleaching, whereas in the former very 
severe and drastic chemical treatment is necessary, and it is practi- 
cally impossible to free the fibre from every trace of ‘the reagents used. 

Appendix 1I. includes a specification for paper which should safe- 
guard the interests of the buyer. 


(Го be continued.) 
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THE PATERSON CONDENSATION-WATER PURIFIER 
AND GREASE ELIMINATOR. 


Greasy condensation water from the modern’ high-speed type of 


engine generally contains a large proportion of the oil in the form 
of an emulsion, which gives it its characteristic milky appearance, 


Fra. 1.—Gevena, View or Paterson Water PURIFIER: AND 
GREASE ELIMINATOR. 


nnd the inadequacy of any system of mechanical filtration. ean be 
readily shown by passing such water through the very finest filter 
papers, when it will appear, after the process, exactly as it did 
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before. In the Paterson condensation water purifier shown in 


Fig. 1, it is claimed that the mechanically suspended and emulsified 
oil їн completely removed by a system of coagulation and filtration. 
Referring to the sectional elevation (l'ig. 2) of the purifier, the 


greasy condensation water enters by the inlet pipe, and after passing 
through a perforated Баће plate to free it from undue agitation, it 
enters the measuring chamber, in the side of which there is a 
narrow vertical discharge slit, or tumbling bay, through which the 
condensation water discharges into the mixing trough below. It is 
obvious that the level of the water in this measuring chaniber bears 
a definite relation to the amount of condensation water passing 
through. ‘The weir being long and narrow gives a large range of 
motion to the tloat, which rides on the surface of the water The 
float is counterpoised by a balance-weight, to which it is connected 
by a flexible metallic cord passing round, and fixed to, the motion 
pulley keyed to the cross spindle from which the needle valves, 
controlling the discharge of coagulant, are hung. These needle 
valves are from 4in. to 6in long, carefully calibrated so as to vive 
an annular discharge orifice which permits the escape of an amount 
of coagulant bearing a direct proportion to the greasy condensation 
water. They have a ground seat formed on the top. so that when 
the supply of greasy condensation water is cut off, and the measuring 
tloat sinks to the bottom of the measuring chamber, these ground 
seatings prevent any escape of reagent. Оп the arrival of the 
condensation water the float rises in the measuring tank to the level 
corresponding to the amount of greasy condensation water passing, 
and remains stationary so long as the load is constant, the needle 
valves, of course, rising with the float and giving their proportionate 
discharge. The level of reagent in these valve tanks is maintained 
constant by a ball-cock connected to the storage tank alongside. 

The greasy condensation water, with its coagulant, is thoroughly 
mixed in the mixing trough before passing into the reaction and 
precipitating chamber, where the bulk of the free oil separates out 
in the form of a thick sludge, the heavy impurities falling to the 
bottom. After passing upwards through a strainer of wood-wool 
fibre, the water overflows into the quartz sand filter bed, where the 
final purification takes place, from whence the purified water is 
discharged. 

The Paterson Engineering Co. inform us that they guarantee the 
absolute removal of the last trace of oil at a cost not exceeding bd. 
per 1,000 gallons, with a maximum drop in temperature between the 
inlet and outlet of not more than 10°F. 

The quartz and filtering medium is cleansed in place by reversing 
the current of water through the bed, which is agitated and steri- 
liscd by the injection of compressed air through a steam jet air 
compressor provided with, and fixed on, the apparatus. The waste 
overflows into the waste gutter, shown on the sectional elevation, 
and passes thence to the drain. 
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THE WATERLOO AND CITY RAILWAY.—WORKING 
RESULTS.* 


BY HERBERT JONES, 


The total length of the line is 1 mile 46 chains. It is double 
throughout and in separate tunnels. The cast-iron lining of the 
tunnels consists of a series of rings each 20in. long. А ring is made 
up of seven segments and a key piece at the top. The minimum 
internal diameter of the tunnels is approximately 12ft. The gradi- 
ents and curves on the line are exceptionally severe, there being 
four curves of 5.chain radius on each of the running roads, and an 
incline of 1 in 60 over half a- mile in length. 

The generating station, repair shops and offices are at the Water- 
loo end of the line, and are now undergoing considerable alteration 
owing to a portion of the space occtipied being required for the 
enlargement of the London and South Western terminus. The 
boilers, which were originally fitted with mechanical stoking gear, 
are now hand fired with the best Welsh steam coal. Each has a 
grate area of 30:5 sq. ft., and a heating surface of 1,112 sq. ft. The 
working steam-pressure is 1601. pcr square inch. The rated 
evaporation of cach boiler is 1,000. per hour, The boilers are 
fitted with ** Hotchkiss " cleaners, which have improved the circu. 
lation and reauced the cost of clenning. Duplicate steam mains are 
provided and each boiler and engine can be opened out to either 
main. Only one main is kept heated up, except when mains are 
changed over. 

In the engine room are six high speed self. lubricating Belliss 
engines, directly coupled to Siemens bipolar dynamos. They are 
of the vertical, three-crank, tandem-compound type, and can develop 
360 I.H.P. when running at 380 revs. per min., with a steam pres- 
sure of 160lb. per square inch and a vacuum of 25in. The governing 
is excellent, between the usual working limits of quarter load and 
full load the variation in speed does not exceed 2 per cent. It will 
be seen from Fig. 2 that the variation of voltage is only 4 per cent., 
although the amperes vary from 180 to 895, and are never steady 
for many seconds together. The 200kw. dynamos are compound 
wound with the series winding adjustable between 0 and 82 turns, 


* Abstract of a Paper read before the Tramways and Light Railways 
Association yesterday. | 
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in steps of four turns. Such a wide range of adjustment is, however, 
found unnecessary. The average of tests, taken at the works of 
Messrs. Belliss & Morcom, gave a combined mechanical and elec- 
trical efficiency of over 87 per cent. at full load, and a steam con- 
sumption of 27lb. per kilowatt-hour at full load, and 30lb. at half 
load, running condensing. 

The main switchboard consists of six dynamo panels, one volt- 
meter and feeder panel and two panels with switch-gear for control 
of five motor-driven pumps at different parts of the line. In each 
feeder there is an ammeter and overload cut-out; the latter is 
mechanically interlocked with a hand-switch which is connected in 
series with it. The locking does not allow the hand-switch to be 
cither closed or opened before the cut-out, so that the circuit is 
always completed by the switch but broken by the cut-out. In the 
event of closing on to a short-circuit the cut-out opens immediately 
the hand-switch is closed. The lighting of the stations and tunnels 
is controlled from a separate switchboard. Two special lighting 
‘bus bars are fixed at the back of the main switchboard, to which 
the positive terminal of each dynamo can be connected through a 
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switch and fuse. These two 'bus bars are never during traffic hours 
supplied from the same dynamo. The two lighting bus bars on 
the main board are connected to two bus bars on the lighting board 
through Thomson-Houston wattmeters. Each lighting feeder can 
be switched to either of these bus bars bv means of a throw-over 
switch. The lights at each station are divided and connected to 
two separate mains, which are normally switched on to either bus 
har. and so are supplied by different dvnamos. Gas is also pro- 
vided throughout the stations, and is kept alight on the by-pass, so 
that a whole station can be turned full on from a cock in the main. 
The tunnels are provided with 16 c.p. lamps. spaced 60ft. apart and 
wired tive in series. The motors driving the feed pumps, condenser 
pumps, air compressor and machine tools are connected up to the 
lighting switehboard. 

Two main feeders, cach of 1 sq. in. sectional area, are run from 
the automatic eirenit-breakers on the main switehboard to link 
boxes at Waterloo Station. Each feeder consists of two cables con- 
neeted in parallel, and the links are so arranged that any cable can 
he entirely disconnected without interfering with the working of the 
line. From Waterloo to the City a cable of 0*5 sq. in. sectional 


. . * ! 
area, Insulated (with jute and lead. covered. is run through exch 


tunnel. Each of these cables is divided into nine lengths of about 
800ft., connected up by link boxes. The conductor rail in each 
tunnel is also divided up into nine sections, with a sectional insu- 
lator opposite every link box. The cable and conductor rail are 
connected on each side of every sectional insulator through a link, 
and are, therefore, in parallel with а eross- connection every 800ft. 
By this arrangement the best use is made of both the feeder and the 
conductor rail for supplying energy to the moving train. The 
feeder and conductor rail in parallel have & conductivity equal to 
that of about 1:1 sq. in. of copper. 

The conductor rail is a steel channel 4in. by дїп. and iin. thick. 
It has a cross-section of 4:5 sq. in. and weighs 46lb. per yard. It is 
laid in 30ft. lengths, joined together with copper fish-plates placed 
inside the inverted channels, and riveted up with four jin. rivets 
countersunk flu sh with the top of the channel. The conductor rail 
is supported on porcelain insulators with oil lips; the use of oil is, 
however, found quite unnecessary. At the ends of each section, 
and at crossings, anchor insulators are provided to which the con- 
ductor rail is bolted. The conductor rail is central between the 
running rails, and at the same level. At crossings it is raised lin., 
and the ends are bent parallel to the switch rail, во that the contact 
shoe passes over the gap without touching the running rail. The 
resistance with bonds and short cables connecting the sections to 
the link boxes is 0:09 ohms per mile. The insulation resistance, as 
shown by the leakage test, is usually about 10,000 ohms per mile. 

The running rails are bull-headed, and weigh 871b. per yard. 
They are carried in cast-iron chairs on longitudinal sleepers in the 
iron tunnels, and on cross sleepers in the stations and sidings. 
Originally the rail joints were bonded with Ain. by lin. copper bars, 
which bridged across the fishplate and two chairs placed one at each 
end of the fishplate. The bonds were riveted to the web of the rail 
Ьу three lin. rivets at each end, This type of bond is much too 
rigid, and after being in use about two years breakages became 
frequent. Trials were made with several types of bonds, and as a 
result the author decided to renew the solid bonds when broken 
with three flexible bonds, each of 37 strands 0:0756in. in diameter. 
The terminals, which are fused on to the strands and afterwards 
forged, are riveted into the old holes in the web of the rail by a 
hydraulic riveter carried on a bogie, and worked by a hand-pump. 
The rivets are closed under a pressure of about 40 tons. None of 
the solid bonds were found broken until the third year of working, 
when there were 55; in the fourth year there were 85, in the fifth 
196, and in the sixth 162. The total number of rail joints is about 
1,100. The broken bonds have usually been in the outer rail of 
curves, but they are now being found at other parts of the line 
where the speed of running is high. Measured on a potentiometer 
the resistance of a joint bonded with flexible bonds is about C0000. 
as compared with 0:00004 ohm for an equal length (4ft.) of con- 
tinuous rail. Rail renewals are now being made with 90lb. rails in 
45ft. lengths, making a slight reduction in the resistance of the 
return circuit and a considerable reduction in the cost of bonding. 
The two running rails are cross-bonded every 100ft., and, in addi- 
tion, the rails in the up" and * down ” tunnels are connected at 
each of the 10 cross passages. A supplementary return, consistin 
of a bare copper conductor of 1 sq. in. section, is laid in each tunne 
for a distance of 3,300ft. from the Waterloo end of the line. The 
two conductors are cross-bonded to the rails every 100ft. by а con- 
nection of 0:125 sq. in. in area. The four running rails and two 
supplementary cables are connected to a common negative terminal 
board at Waterloo Station. This board is connected to the negative 
bus bar on the main switchboard by two cables, each of 075 sq. in. 
section. The resistance of the return circuit between the far end of 
the line and the negative bus bar on the main switchboard is 
approsimately 0:016 ohm. The drop of voltage in the return is 
always well within the Board of Trade limit of 7 volts. 

The line is used chiefly as a feeder to the City, hence the bulk 
of the passengers are carried between 8 a.m. and 11 a.m. on 
the up line, and between 4 p.m. and 7 p.m. on the down line. 
During the morning load a four-minute service of trains is run 
with trains consisting of four cars and seating 204 passengers. 
A four-minute service with single cars is maintained from 7:30 
a.m. to 3:30 p.m. and a five-minute service for the remainder 
of the day. It may be of interest to compare the output curves 
(Fig. 2); the full lines give the total output of the generating 
station while the four-car trains are running, and the dotted lines 
while the same service is being maintained with the single cars. 
The ton mileage per hour is 4.500 in the former case, and 1.170 in 
the latter. 

Each of the six four-car trains, now provided, is made up of two 
motor- cars and two intermediate trailer-cars. Each car is carried 
on two four-wheeled bogies. the first and last bogie of the train 
earrving а motor on each axle. The motors are iron-clad " and of 
а nominal output of 60 n.H.r. each. The armature is built direct 
upon the axle. and the magnets are carried by two bearings, one 
cach end of the armature, the thrust of the magnets being taken 
upon the bosses of the wheels. A special cable coupler is used for 
connecting between cars, by means of which all the cables are con- 
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nected or disconnected in one operation. This direct method of | and sidings, and from 50ft.-to 160ft. in advance in the tunnels. 
control has many advantages when compared with the indirect | This distance and the length of the bars vary according to the 
electro-magnetic and electro-pneumatic systems.. This is more espe- | Maximum speed at which the train could be travelling when the 
cially the case now that the Board of Trade consider it advisable “ slipper " engages with the bar. These “ slipper bars are set 10in. 
that motors be placed on only the front and rear carriages of a train. | outside the gauge and 2in. above rail level, and are carrie? on 
These advantages are : — Lower first cost, lower cost of maintenance, | insulators. A connection is made from the “ slipper bar to rails 

| through a switch ac- 
tuated by the signals, 
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“ slipper bar" when 
the signal is at dan- 
ger, there is a com- 
plete circuit from the 
circuit-breaker to rails, 
through the shunt 
coil, slipper, slipper 
bar and switch on the 
signal. This opens the 
circuit-breaker, and 
shuts all power off the 
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the rails. 

Air for the Westing- 
house brakes on the 
trains: is supplied on 
the “ storage system. 
The punip room at the 
generating station con- 
tains, in addition to the 
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usual pattern and one 


—-— а, | „Christensen mctor- 
less complication and therefore less likelihood of failure and less | driven pump. The train reservoirs can be charged while the trains 


delay to traffie when a breakdown occurs, all moving parts of the аге being loaded with passengers in less than a minute, and the 
control apparatus are directly under the eye of the motorman and trains run four hours between tho charges. The cost of power for 
not divided up between all the motor-cars on the train, the ammeter | compressing air for approximately 800 applications of the brakes per 
in front of the motornian indicates the total current used on the day is nbout a shilling. The electrical equipment of the generating 
whole train and not on the one car only, station, line and four-car trains was carried out by Messrs. Siemens 
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running throughout 
‘the trains have given 5.0 
very little trouble, and 
have been the cause of 
only three slight delays 
to the train service. 
Each single car is 
carried on two four- 
wheeled bogies, each 
of which is fitted with 
a single reduction gear 
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motor driving the out- | NS 
side axle. The motors 4 620 
are rated at 75 н.р. Ё | FI 
each, and the gear ratio Š 460 
98 to 1. ч | ШЕ 

The signalling ar- J 400 
rangements are very & Im NN 
complete, electric lock- 340 | 


ing and treadles enter- 
ing extensively into the 280 
scheme. A further ваѓе- 
guard is provided for 22 
cutting power off a 
train should it approach 100 
too close to a signal at 
danger, and also upon 100 
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entering the City sta- 2 3 4 9 | 19 20 
tion and  cross-over Time in Minutes, 
siding at Waterloo. In Fia. 3.—Output Curves—ó-minute service. Мау 10, 1904. 


. &ddition to the usual 

series winding, every circuit-breaker on the trains has a shuntsolenoid | Brothers & Co. Mr. W. R. Galbraith and Dr. A. B. W. Kennedy 
to work across the full pressure of 500 volts. This coil is connected | were the consulting engineers. The single.car stock was supplied 
between the inner, or train side of the circuit-breaker, and an insu- | by Messrs. Dick, Kerr & Co. to the design of Mr. Douglas T. Кее 
lated wire brush, or “ slipper ” carried by the equalising bar on the | who preceded the author as electrical engineer. 

left side of the leading bogie. The slipper ` rubs along a piece of Twenty-four hour tests are now taken frequently, during which the 
conductor rail fixed 16ft. in advance of every signal in the stations | coal is weighed out separately to each boiler in 200lb. lots. The 
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output varies from day to day by less than 5 per cent., so that from 
the 24-hour tests the coal consumption for the half-year can be esti- 
mated, and a comparison made with the actual quantity of coal 
used, as obtained from the coal deliveries and stock at the beginning 
and end of the half-year. The water supplied to the boilers is 
measured by a Kennedy water meter of the displacement type, 
which is checked by the fall in the level of the water in the feed 
tank. This meter is found to register well within 1 per cent. The 
total units generated are measured by Siemens-Halske watt-hour 
meters, connected between the positive brushes of each dynamo and 
the switchboard. The meters are checked periodically, by being 
connected in series to one of the dynamos; a variation of not exceed- 
ing 8 per cent. from the mean is allowed by the author, and the 
instruments are usually well within the limit. During the tests 
readings of the water meter, water-gauge levels, thermometers, 
draught and steam-pressure gauges are taken every 15 minutes; 
and the watt-hour meter and vacuum gauge readings every half. 
hour. The results obtained during the running portion of one of 
these tests are plotted in Fig. 1. The main engines were running 
condensing, the average vacuum being 24in. The coal used was 
the “ best Welsh steam," the calorific value of which was 14,780 
B. T. U. per pound, ог 15:80lb. water evaporated from and at 212°F. 


Duration of test ..... АОРТУ 24 hours 24 hours 
Total coal пвей.......................... 15,5001Ь. 14,800lb. 
Coal burnt per sq. ft. of grate area per hour, 

averaged over running hours............ 10-84lb. 9-98lb. 
Ashes from boilers, percentage of coal...... 10:8 11:5 
Total water to боПегв.................... 157,1201b. 142,2501Ь. 
Water evaporated рег вд. ft. of heating sur- 

face per hour, averaged over running hours 8:80lb. 2-961b. 
Feed-water temp., averaged over running hrs. 186?F. 182?F. 
Actual evaporation per lb. of coal over 24 hrs. |  10-14lb. 9-61lb. 
*Equivalent evaporation per lb. of standard 

coal from and at 212°F, ............. — 10 841b. 10:321b. 
Mean steam presure over running hours, lbs. 

per 8q: insn 9 41355 6 158˙6 
Average draught at base of chimney ...... 0°65in. 0:58in. 
Efficiency of boilers alone (based on coal) .. | 71 per cent. | 68 per cent. 
Efficiency of boilers with economisers...... | 77 per cent. | 73 per cent. 
Water to boilers per unit over 24 hours .... 45 71b. 47:71. 
Coal to boilers рег unit over 24 hours...... 4:51. 4:971Ь. 


lT————— —— —ÁÀÀX 8 
* Corrected for standard coal, which is capable of evaporating 15:21lb. 


of water per Ib. of coal from and at 2129F. 


Trains on the line are run at fixed intervals, with the result that 
the output curves repeat at intervals corresponding to the train 
service. This is shown clearly on Figs. 2 and 8, although it is more 
easily followed with thefour-car trains in running than with the single 
cars. As a general rule there are two minutes of heavy load, fol. 
lowed by two or three minutes of light, according to whether the 
four or the five-minute service is being run. Incidentally, each 
period of heavy load causes a slight variation in both the voltage 
and vacuum, so that the number of trains run during the day can be 
checked by the number of peaks on the recorder charts. The 
punctuality of the service is also clearly indicated, a delay of a 
minute altering the charts to a noticeable extent. The results of 
output tests taken on April 10, 1904, are tabulated below :— 


Train service .................. 4min. 4min.| bmin. min. 
Average weight of train in tons. 100 | 26 , 100 

Mean speed betweenstations,m.p.h. 16 21 | 16 18 
Total output per hour .......... 2841 | 13865 | 238:5 123:5 
Traction output per hour ........ 2177 80:5 1740 58:9 
Lighting output per hour ........ 43:8 811 89:3 33:1 
Auxiliary motor output per hour. 231 24:9 25:2 81:5 
Units per train-mile ............ , 4°83 178 | 4:83 1:63 
Units per ton-mile.............. 00048 0-068 0:048 0:062 
Units per seat mil | 0023! 0035 0023| 0-032 


The five-minute service with single cars (column 4) is run after 
8:15 p. m., and the controllers are not worked beyond the series 
position ; hence the reduction in the mean speed and in the units 
as compared with the four-minute service (column 2). 


(To be concluded.) 


Electric Speed Indicator.—The Eleltrotechnische und Poly- 
technische Rundschau describes a speed indicator based on the 
fact that an intermittent voltage applied to a choking coil or a 
transformer sends a current through it depending on the fre- 
quency. The intermittency is produced by a commutating 


device connected directly or through gearing to the shaft, the 


speed of which is to be measured. An ammeter is connected 
in the circuit (or, in the case of a transformer, to the secondary 


winding), and its scale is marked off to read speeds. 
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FUEL ECONOMY IN STEAM POWER PLANTS. 


The following is an abstract of the Discussion which took 
place at the Institution of Electrical Engineers in connection 
with Messrs. Booth and Kershaw's Paper on the above subject. 
The Paper was published in full in our last four issues. 


Thursday, January 26th. 

Col. R. E. CROMPTON said that the methods introduced into this 
country, when water-tube boilers were first erected, of putting the furnaces 
very close to the cooling surface of the tubes were now known to be bar- 
barous methods, and a great deal of the early discredit that was brought 
upon this type of boiler was really due to mistakes in the setting and in 
calculation of that kind. At the same time even now a large number of 
practical engineers were of the opinion that it was impossible to consume 
the smoke without making great losses. 
question of excess of air this was true to a certain extent, but he 
ventured to suggest that the authors’ method of giving a refractory 
lining to the furnaces, so that the flames were not cooled before 
perfect combustion had taken place, was the true remedy. It pre- 
vented smoke and did not cause losses. On the contrary, it had 
been found efficient and satisfactory in those stations where it had 
been introduced. He spoke on this point with considerable know- 
ledge, having at Calcutta introduced water-tube boilers against the 
advice of all the practical engineers of Calcutta. They had told him 
that, with the Bengal coal, he would be fined and fined over and over 
again for smoke nuisance, and that he would be unable to produce 
the large amount of power that would be required. But the Calcutta 
works were the only smokeless works there, and it was due entirely to 
following the principles laid down by the authors. All the same, in 
London there were works alongside each other where heavy fines had 
resulted in the abandonment of cheap coal with a constantly increasing 
cost. Other works properly fitted with smoke-consuming apparatus had 
not found it necessary to do this. The next point was thermal storage, 
but as he saw Mr. Druitt Halpin present he would say no more than as a 
user of the system he believed that thermal storage had come to stay. 
It was going to be one of the greatest advantages that electrical engineers 
had ever introduced into their works where there was a peak load, for 
not only did it reduce the quantity of boiler plant, but it introduced 
economies which were altogether unexplained and unexpected at the 
present time. Probably this was due, to some extent, to the causes 
put forward by the authors, but there was no certain knowledge yet 
available to tell us why, when the boilers were filled with water from 
& storage reservoir having practically the same temperature as the boiler 
itself, but which was supposed to have had in it none of the latent heat 
units, an increased efficiency of 200 per cent. was obtained instead of 
the 25 or 30 per cent. which might be expected. How was it done? He 
did not pretend to say, but that it was done there was no doubt. It was 
being done every day, and it had been measured so many times that there 
was no question of doubt. He did not agree with the authors that we 
must wait to find out the cause of it before it was used. They had 
found out the facts and that ought to be enough for them. Further, the 
use of thermal storage reduced the coal consumption in a record station, 
all other things being equal, as 4 was to 2:9. Mr. Booth's advocacy of 
Lancashire boilers seemed to be on the wane. 
Booth writing in the technical Press to the effect that electrica] engineers 


were absolutely ignorant of boiler engineering because they used water. 


tube boilers. Now he had probably changed his mind. No doubt he had 
& progressive mind. The only way to make a Lancashire boiler an 
economical boiler as regards fuel consumption was to put the fire in front 
of it in some kind of retort, complete the products of combustion and 
then pass them through the boiler. But this introduced all kinds of 
difficulties well known to boiler makers. The question of furnaces was 
a question of fuel. Many furnaces worked extremely well with easier 


fuels, but when you come to difficult fuels in which there are large and, 


varying percentages of ash the advantage of using a moving furnace 
was enormous, as they could be used at varying speeds to suit the 
varying quantities of ash. The authors described an inclined grate 
with a gravity-shaking effect. Those who {had been in America had 
seen & good deal of the Roney grate. He had made very Dar 
inquiries as to wbat could be done with it, but he did not thin 

the results to be obtained were comparable to what could be got 
with a flat grate working on the principle which impelled the fuel 
from the front to the back and only passing it through the damping 
ber at the back after the whole of the combustible material had been 
consumed. He agreed with the authors in having continuous records of 
waste gases. With regard to superheated steam, everyone knew that this 
was a subject upon which he was very keen, but he felt glad to say that 
there were & great many other people of the same opinions as himeelf in 
whose company he was not ashamed to be. He had discussed it at very great 
length with Prof. Elihu Thomson, one of the leading physicists of the world, 
who was as convinced as himself that the future of the steam engine would 
be brought on a level with the internal combustion engine, and that it would 
possess many advantages which the internal combustion engines did not 
have, if we only had the pluck to go high enough in temperature. The 
authors seemed to think that the sole use of superheating was to dry 
the steam. Не hoped the Institution would not go away with that idea. 
Thermo-dynamic advantages were obtained the whole way up the scale 
by the use of superheated steam—i.e., 1,000deg. were better than 500deg. 
and so on. Prof. Elihu Thomson and others had built small engines, 
and by the use of very highly superheated steam had produced results 


which could not be accounted for by the ordinary third law. The only 
way to account for them was to say that those who had been teachers 


had been all wrong. He regretted that the authors had not mentioned 


So long as it was a mere 


He had remembered Mr. 
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the work of Profs. Callendar and Nicholsen in 1898. He hoped they 
would all read this Paper, which went on to show that cylinder con- 
densation—initial condensation which was the bugbear of the engineer— 
was not initial condensation at all, but most of it was valve and piston 
leakage, and they showed that it was most in these engines which 
used the same ports for steam and exhaust. He had made a few experi- 
ments himself, and one of the most interesting things was that super- 
heated steam was given a bad name simply because it was supposed to 
score and cut the cylinders, to evaporise the lubrication and do all kinds 
of things which it never did. What it did do was that, under certain 
conditions, with the forms of superheat that had been used up to quite 
recently, there was wet steam passing over the surfaces, and this had the 
most terrible effect upon the lubrication of those surfaces. But by keep- 
ing up a steady supply of superheated steam which could now be lubri- 
cated, there would be less lubrication necessary and the surfaces would 
not be cut. It was possible by using 300 or 400deg. of superheat above 
the saturation point to reduce the actual consumption of existing steam 
engines some 30 to 40 per cent., not 15 per cent. These were words which 
had been proved up to the hilt by constant experiment during the last two 
or three years, and from these experiments it was clear that we could 
build up a new practice in steam engineering. What was more, it would 
be possible to get quite as high economy out of steam as it was hoped to 
get from the internal combustion engine, and the cost of the latter, in 
proportion to their power, would be much higher than that of the 
steam engine and boilers combined. The idea that the production of 
steam was the mere question of producing a fluid and passing it into 
cylinders at a 350deg. temperature, and bringing it out and throwing it 
away at 180deg. temperature was entirely exploded. The time was coming 
when we should take the steam in at 11,000deg, and discharged it at 
250deg., and results would then be obtained with which no present results 
were comparable. At present we had got down to 2:9lb. of coal burned 
per unit on the switchboard. This would be brought down to 1:5lb., and 
it would be done by adopting improved boiler devices such as, he had 
mentioned. | 
Мт. Н. BOOT, referring to the statement in the Paper that there was 
considerable difficulty in separating oil and grease from the condensed 
water, said he experienced no difficulty at all in this provided the grease 
separator was put in the proper place and arranged at the right levels, 
and the steam was taken up well before it got into the condenser. This 
system required no care and no attention. The only objection, which was 
more or less serious where water was expensive, was that there was an 
average loss of 5 per cent. in addition to the ordinary losses. Не had 
been trying a system of feed-water heating by passing the water from a 
hot well, after it left the economiser, into a system of trays in the steam 
space of the boiler, and this had the effect of heating the water up to the 
same temperature as the water in the boilers before it mixed with the 
water in the boiler. After some four years testing he could confidently 
say that this did not produce wet steam. The only trouble was that it 
was necessary to provide carefully for contraction and the expansion in the 
trays. Hedid not know whether any of the engineers present had tried 
the effect of putting an air lining in the boiler between the ordinary 
brick lining and the firebrick and passing the air through this lining 
before it arrived in the grate of the boiler. He had made one or two trials, 
but owing to the difficulty of construction he was not able to give any 
figures of economy yet. He did not think it would be possible to carry 
out the periodical tests suggested by the authors because it would raquire 
so many more men for that purpose or else a lot of overtime. For all 
‘practical purposes it was sufficient test to take the ordinary log readings 
and obtain from this the number of pounds of coal used per unit 
‘generated, and as soon as it was found that these were going up instead 
of down, the plant should be separated and the losses located. He 
had been using both Lancashire and water-tube boilers, and he must 
say that the engineer was happy who had such a combination. 
‘He would like to know if the authors had found that the placing of a 
superheater in the down take in a Lancashire boiler had set up serious 
vibration. He had attempted to do this by taking away the feather wall 
апа placing the superheater in its place, but had encountered certain 
difficulties, The only way he had been able to get over this was by 
removing some of the tubes of the superheater and replacing them by 
the original feather wall. It had often been a surprise to him wh 
makers of water-tube boilers, knowing what an excellent thing they had, 
continued to sell a water-tube boiler designed on barbarous principles во 
far as combustion of fuel was concerned. Was it because the repair of 
refractory furnaces was so heavy ! The Paper spoke of the necessity of 
always using a cheap class of fuel. Surely this depended entirely upon 
the location of the town. If there was a railway rate of 12s. per ton it 
would be found best to use the highest steam-raising fuel that could be 
obtained in the market. With regard tothe superheated steam question, 
he had been conducting some tests, first with saturated steam and then 
_with 150deg. superheat, and although he had never yet been able to get 
above 18 per cent. saving with superheated steam, he thought it was a 
very good reason for adopting it. 
Mr. J. DALE, of Messrs. Crossfield’s Warrington Works, the fuel 
department of which for 10 years he had been in charge of, said the 
results obtained there by following upon lines similar to those advocated 
by the authors proved a very appreciable gain, far greater than was 
generally supposed to be possible. If he was not mistaken, he thought 
it was Messrs. Crcssfield’s works to which the authors alluded in the 
Paper when they spoke of having seen a water sampling arrangement. 
In dealing with the water from the Mersey, where the hardness was 
between 16 and 26, with an occasional abnormal hardness of 50 or 60, 
frequent analysis was necessary. As to the advantage of passing exhaust 
steam containing mineral oils into the feed water, it seemed to him that 
_if the exhaust steam contained only a reasonable amount of mineral oil, 
it should not act injuriously, provided the water were kept, by suitable 


treatment, on the alkali side. Of course, care should be taken to exclude 
animal oils from the feed water. With regard to the percentage of car- 
bonic acid in the gases, he quite agreed that in the large majority of 
works, the CO, was not much higher than 4 or 5 per cent. He spoke 
with experience on this matter as he had carried out tests at a great 
many works in England and Scotland. When using slack of medium 
quality the carbonic acid should reach 13 per cent. in regular working. 
It was not advisable, as a rule, to allow it to exceed this figure greatly, 
as beyond this percentage there was a danger of finding appreciable 
quantities of carbonic oxide. These remarks did not apply to furnaces 
in which hot air was used, and under these conditions a higher per- 
centage of CO, might be obtained. The object should be to secure the 
highest possible percentage of carbonic acid consistent with the elimination 
of the carbonic oxide. The automatic apparatus for gas analysis referred to 
was undoubtedly useful under certain conditions, but it required checking 
periodically by a direct analysis. The great defect of the apparatus was 
its inability to give information respecting carbonic oxide. For example, 
15 per cent. of CO, might be indicated although a much higher percentage 
of CO might be present, so that the economy would be more apparent than 
real. The results of a simple analysis of fuel he entirely agreed with. Au 
approximate analysis of ash, water-fixed carbon, and volatile matter was 
all that was required for ordinary purposes, and from this the calorific 
value could be calculated. In some cases it might be desirable to con- 
duct, also, an ordinary calorimeter test. On the subject of superheating 
he pointed out that at his works, at Warrington, he had found great 
advantage from an arrangement which he did not think was very well 
known in this country—at any rate it was not very extensively used. Most 
of his Lancashire boilers were 80ft. by 9ft., and instead of covering the 
top, as was usual with a non-conducting material, they utilised it as a 
heating surface. Over this they fixed the horizontal tubes, each being 
about 30ft. long and 3in. in diameter. The heat was made to traverse 
the whole length of the pipes Of course it was only the gases which in 
ordinary conditions would be leaving the boiler which were led up into 
this chamber. The temperature of the gases did not exceed 400°C. There 
was a gain of about 70deg. or 80deg. of superheat. This might appear 
small, but it was uniform and continuous. They had used this system 
for several years and had found it very satisfactory. If any member 
of the Institution were sufficiently interested to pay a visit to Warrington 
he would be pleased to go into the matter further with him. 

Mr. DRUITT HALPIN (who was imperfectly heard) referred first to 
the difficulty of removing from the boiler the dirt carried in with the 
feed water. He could not understand the authors’ recommendation to 
use zinc slabs and rods bolted in suitable position to the stays and 
angle plates of the boilers, or why these metal projections into the body 
of boiling water would help to promote regular steaming.” Perhaps it 
was a misprint. On the question of coal sampling he agreed with all 
that the authors said. Coal ought to be bought by the heat units it 
contained. Instead of looking at a heap of coal and judging as best we 
could what it might weigh and offering so much for it, we at least went 
through the formality of weighing it, but we might go a step further. 
He did not believe in paying fancy prices for best Welsh coal. A large 
quantity of cheap fuel was sold and was burned with the highest possible 
effect and without the sligthest bit of smoke. The authors made com- 
parisons between chimneys and fans. Although each cage should be dealt 
with on its own merits, the work certainly seemed to be done more 
effectively and more cheaply with fans. It was a question of the large 
capital in the chimney without any repairs against the capital charges 
for fans, engines and motors, &c., with very heavy wear and tear plus the 
power for driving them. Concerning the authors’ remarks on dampers, 
Mr. Halpin again described the apparatus which he referred to in the dis- 
cussion on Mr. R. S. Downe's Paper before the Incorporated Municipal 
Electrical Association last year (see The Electrician, Vol. LIII., p. 686), 
and also referred to the tests of the boilers at the Frankfort Exhibition 
12 years ago, full particulars of which were also given in The Electrician, 


Vol. LIII., p. 637. 
Thursday, February 9th. 

Mr. DRUITT HALPIN, continuing his remarks on the question of air 
leakage, said that this was particularly important in the case of water- 
tube boilers, where the wall area was so large compared with the brick- 
work in other boilers. The experiments at the Frankfort Exhibition threw 
great light on this subject, He agreed with the remarks in the Paper 
about the radiation from pipes. Great саге was necessary, especially in 
connection with flanges, bolts, &c., which were most efficient radiators. 
Many chain-grate etokers left much to be desired, because the motion of the 
grates was not uniform, with the result that enormous quantities of air 
were let in at the back. He had seen a drawing of a grate which he 
thought was as perfect as it was possible to be with our present state of 
knowledge. This was known as the Fryer. He had very much doubt 
whether the system of trays described in the Paper for the purpose of 
excluding superfluous air would work satisfactorily. He thought, how- 
ever, that the controllable superheater referred to was a very good thing. 
The authors had been good enough to send him a pamphlet describing 
this arrangement. In principle this superheater consisted of a couple of 
annular tubes, and probably the complication shown would be very diffi- 
cult to deal with, whilst another difficulty might be the passage of lime 
in the very narrow space available. It might be replied that all water 
should be purified before it went into the boilers, and he quite agreed, but 
it could not always be properly done, and with these annular tubes the 
lime trouble might exist toa very considerable extent. He disagreed with 
the figures, given towards the end of the Paper, about the maximum 
available temperatures. In making this statement the authors had not 
stated the calorific value of the coal, but, taking 13,000, B. Th. U. the 
temperatures worked out very much higher than those mentioned, and 
with best Welsh, with 14,500 B. Th. U., temperatures up to 4,530deg. with 


the ordinary amount of air were possible. 
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Mr. J. H. ROSENTHAL said he did not take the dismal view that Col. 

Crompton did of the knowledge of central station engineers on the subject 
of the Paper. There was really nothing at all mysterious about thermal 
storage. The'results at the station of the Kensington & Knightebridge 
Co. only showed what could be theoretically expected from thermal 
storsge. Naturally, it was better to feed a boiler with very hot water 
instead of cold, and naturally the boiler would do more work, but it was 
quite a mistake to suppose that the less the range of temperature, the 
greater would be the amount of heat units transmitted through a given 
amount of surface. Then again, dealing with the question of fuel supply 
the Paper intimated that specially-trained men were necessary to 
coal and the flue gases, water, &c. This was not so. Analysing due 
gases and coal and water were very simple matters, and he was quite 
ceitain that any central station engineer could easily acquaint himeelf 
with all that was nece ‚апа do it as well as any expert. At any 
rate, anyone who desired to be fully acquainted with the subject had his 
firm's laboratory at his disposal. Then Mr. Boot spoke of barbarous 
ignorance on the part of water-tube boiler makers in designing furnaces, At 
any rate they had erred во far as to design a plant that gave 85 per cent. of 
what there was in the coal back in steam. Не had had 25 years’ experience 
with mechanical stokers, and he could say most positively that they were 
absolutely the only cure for smoke with smoky fuel, and no amount of 
furnance designing—other than properly-designed mechanical stokers— 
would prevent emoke unless the boiler was being run at 6lb. per square 
foot of grate, as was done 20 years ago. At any rate, in central stations 
it was impossible to burn bituminous fuel smokelessly without mechanical 
stokers. Then tbe poor chain grate stoker had come in for much abuse, and 
was supposed to allow a grest deal of excess air. Of course, excess air was a 
trouble’in furnace management, but it was a bigger trouble in band firing 
than with mechanical stokers, and probably the authors of the Paper 
were not aware that there were at present devices in regular use with 
ahain grates which enabled boiler plant to be run with 10 to 12 per cent. 
of CO,. The question of air blown into the furnace for mixing the gases 
was also dwelt upon in the Paper. That was a common practice in the 
Belleville naval boilers, but the action of the air was purely mechanical. 
If the furnaces of these boilers were sufficiently large, the air would be of 
no benefit whatever, and would be quite unnecessary. Air was a good 
thing, however, in retarding the gases in the furnace before they touched 
the heating surface of the boiler when the surfaces were small. Then the 
Paper stated that there was no thermo.dynamic gain from the use of 
superheating. The previous speaker had already stated that this was 
entirely wrong. Superheating to-day was too common for such a notion 
to take permanent ground. He could give hundreds of instances in which 
plants were worked with superheat, and the gain was in the coal bill. 
One of the most recent instances was at Hampstead, where separately 
fired superheaters were put in. These were not as advantageous in respect 
of fuel economy as superheaters that formed an integral part of the 
boilers, but they were far better than none at all, and the best proof was 
that at Hampstead the saving in the actual cost of fuelfor units generated 
was 10 per cent. D. 

Mr. H. N. HOLLAND referred to the slighting references to batteries 
in the Paper, which he did not consider quite fair. This was a question 
which station engineers had to face, and, in modern plants, with high- 
p generation and distribution from sub-stations with direct current, 

tteries were absolutely necessary. A burn-out of any synchronous 
motor or dynamo would throw all the synchronous machinery out of 
step, and it would mean a complete shut down. They must then start 
up on the direct-ourrent side with several motor-generators on a big load 
and a dead network; this would take half an hour, whereas with sufficient 
battery power it could be done in five minutes. In fact, if the battery 
were big enough the lights need not be out at all. He agreed with the 
previous speaker that there were plenty of central station engineers who 
could use a calorimeter, but at the same time they must not depend upon 
that test only. He had a complete set of plant, pumps, СО» recorders and 
other apparatus, all ready to couple up to any boiler at a few hours’ notice. 
‘Men in the boiler-cleaning gang were trained for this work, and they 
could be called from their regular work at any time to do this testing. 
Under these conditions tests on the boilers were not expensive, and they 
supplemented what had been done in the laboratory with the calorimeter. 
The Paper stated that water-tube boilers were not good for big loads and 
recommended Express boilers, But the latter would not work with 
mechanical stoking. They needed hand-firing and special stoking by 
higher-paid men. With mechanical stoking on water-tube boilers, a fog 
load could be dealt with quite easily. It was simply a question of having 
a sufficient number of banked boilers. At his station every morning 

‘reports were received from the sub-stations as to the weather conditions, 
and if there were heavy clouds, &c., about they got the boilers in hand in case 
of fog or darkness coming over. Glazed brickwork was recommended as 
a preventative against air leakage. This certainly was more impervious 
than the ordinary brickwork, but he did not think it a real cure. They 
- wanted to go more to the root of the trouble. In water-tube boilers 
especially, a great deal of cracking was due to the differences of expan- 
sion. They had an external brickwork which was bonded to the shell of 
the boiler. This was bound to expand, and something had got to go. It 
was generally the external brickwork that went. Further trouble was 
caused by bad ironwork, loose bolts, not enough bolts, and bad placing 
of them. From these causes he had seen large masses of brickwork 
pulled away. А good plan was to build the firebrick lining entirely 
separate from the external shell of the boiler. This allowed further 
room to expand without tearing down the brickwork. It did not 
last so long, but any trouble was noticeable at once and repairs were 
a simple matter, as the outer wall of the boiler did not have to be touched 
at all. Another method was to put a sccond external shell around the 
boiler. This need not necessarily be brickwork ; it might be of expanded 
metal, With an air space of 2in. or 3in. there would be an external 
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shell comparatively cold, and there would be no trouble with the insu- 
lation. The true insulation of all non-conducting coverings was their 
air space. On the question of chain gr&te stokers he endorsed all 
that Mr. Rosenthal had said. A chain grate stoker with properly designed 


! brickwork was absolutely smokeless, and, further, à chain grate stoker 


did not need cleaning for a week on end. The Paper showed some 
designs for brickwork, and the authors recommended & chain grate 
stoker which contradicted the very principles laid down in an earlier part 
of the Paper. It was about as badly designed as possible. One of this 
type was working in the Mersey Railway power station, but the railway 
company was being constantly prosecuted and fined for smoke emission. 
He would like to put in a word for superheating and steam jackets. Both 
means were very economical when there was a high initial heat. As 
long as engines were liable to break down there must be & means of 
starting the other engines rapidly, and in order to keep them continually 
ready for service they must have a steam jacket or а leaky stop valve. He 
endorsed the favourable opinions expressed concerning the Ados recorder. 
He had one locked up in & сора where everyone could see it, but 
where no one could tamper with it. It had the effect.of promoting a 
healthy competition between the stokers, and there was no difficulty in 
getting 12 to 20 per cent. CO, in regular working. The results needed 
checking, however, by some other method. 

Mr. L. GASTER, who expressed his intention of sending in а communi- 
cation for publication in the Journal, complained that the authors had 
not given sufficient attention to the possibilities of liquid fuel. 

Mr. W. M. MORDEY gave a figure which he thought might be useful 
to those who wanted a rough means of estimating radiation losses. In 
designing transformers a few years ago, he found that the losses from 
transformer cases painted grey, like the surfaces of lagged steam pipes, 
amounted to 1 watt for 3 sq. in. when the surface was raised 40°F. above 
the air. That, of course, was a very moderate temperature, but they 
must realise how enormously important were these radiation losses in 
steam work. 

Mr. W. H. MOLESWORTH pointed out that no reference was made 
in the Paper to pulverised coal. Some tests which he had got from B. & W. 
boilers with pulverised coal showed a saving of 29 cent. This was 
with hand firing and there was smokeless burning. With mechanical 
stoking, and an equal amount of vibration, the saving was 25 per cent., 
whilst with an equal amount of coal and an increase in vibration the 
saving was 48:8 per cent. in favour of pulverised coal. 

Mr. W. C. THOMSON said the authors did not appear to have taken 
into consideration the question of preventing amoke at the time when 
boilers were being got away on an evening load. Most power stations of 
any size had, perhaps, 20 or 30 boilers, and five of them would be sufficient 
to run the load during the day. He would like to know how it was possi- 
ble to bring up to full steam 15 or 20 boilers at night, when the load came 
on, by burning bituminous coal without making smoke. He agreed with 
the authors that bituminous coal could be burned in furnaces which 
were properly constructed, but he was sorry to disagree with Mr. Rosen- 
thal that all smoke could be prevented by the use of chain grate stokers. 
No chain grate stoker would prevent trouble in starting up a big bank of 
boilers when the load cams on. 

Mr. E. T. RUTHVEN-MURRAY thought everyone would regret that 
more had not been heard from those in ае of plants. There were а 
great many points, and of enormous importance, touched upon in the Paper, 
and he thought the authors had hardly given the credit they should to 
those who were running plants, The latter could not afford to experi- 
ment, and it was the maker’s place to demonstrate the improvements 
that could be effected. There were many things that could be done, how- 
ever, without expense, and several speakers had already referred to some 
of them. One of them was the question of radiation and air-leakage 
loss. This was a trouble which a great deal could be done to minimise 
in a very simple and inexpensive way—viz., by the use of glazed bricks. 
He could speak from actual facts. He had put in glazed brick settings, 
the cost of which was not more than 12 per cent. above ordinary bricks, 
and they were of enormous advan in reducing the amount of air 
leakage through the settings, and if these did crack owing to the expan- 
sion, the cracks could be seen every day and filled up immediately. 
Further, there was the advantage of the smooth surface instead of the 
rough one, the heat dissipation in the settings being much less, The 
heat of the settings was as high as 140°F. on the outside, and by thus 
keeping this heat in the settings instead of its being dissipated a great 
advantage was obtained. With these settings it was quite a common 
thing for the boilers to be pumped up with cold water and to find the 
full pressure with banked fires that had been standing for 12 or 14 hours. 
He agreed with previous speakers that the stoker illustrated in Fig. 8 of 
the пр did not actually suffice to prevent smoke. There was a large 
power house near him which used the stokers, and the presence of smoke 
was very evident by observing its chimney shaft. 

Mr. W. H. BOOTH, in reply, said that several speakers had gone on 
the assumption that he was entirely against water-tube boilers. This was 
entirely a mistake. About 21 years ago the Babcock boiler was brought 
over from America. The boiler insurance companies in the North of 
England, with which he was connected at the time, had succeeded by 
dint of 30 years’ hard work in abolishing cast iron in zonnection with 
boilers. hen the Babcock boiler came over from America, exoept for 
the shell and tubes, it was made of cast iron. The insurance companies 
insisted on mild steel. It was also stated that the circulation was so 
rapid that there was no deposit in the tubes, The inguranoe companies 
objected, and the Babcock and Wilcox Company now admitted this because 
they made a water softening plant. The furnace of the B. & W. and 
most water-tube boilers was not suitable for burning bituminous fuels. 
He now took no exception to the B. & W. boiler, because it was made 


entirely of mild steel, and even one of the Lancashire boiler makers 


agreed that it was a splendidly made boiler. But it was not so originally. 
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It had had punched rivets for instance, and 20 years ago we did not 
follow all that was told us from the United States. He had not come 
round to the water-tube boiler, as Col. Crompton had said ; the water-tube 
boiler had come round to him—except for the furnace, which was still 
made on a wrong method. Yet there were water-tube boilers that were 

erfectly smokeless. There was one at Kensington, and Col. Crompton 
had one at Chelmsford. As regards chain grate stokers, he was sorry to 
say that he had had seven years more experience with them than Mr. 
Rosenthal, and he knew that they were not a cure for smoke. It was a 
cure with a Lancashire boiler with a sufficient amount of air, but the 
water-tube boiler would not be cured with mechanical stokers unless 
there was a very small amount of COs, which was a loss. А water-tube 
boiler was better than a Lancashire, because a better furnace could be 
put into it. Some speakers had referred to the stoker in Fig. 8 as one 
which he had put forward as a good one. He had done nothing of the 
sort. It was put forward asa form of inclined grate, which prevented an 
excessive amount of air getting into the fire. It was a picture of 
one not in use in this country. It was not the Roney etoker. What 
he did put forward as a very good form of surface was on Fig. 2. That 
stoker was working perfectly. Mr. Holland raised a great many questions, 
all of which he would find fully replied to in the Paper. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FoURNIER D’ALBE. | 


New Electrie Clock.—An clectrically-driven clock having а 
free escapement is described by C. Féry, and illustrated in the 
| diagram. When the pen- 
dulum swings in the direc- 
tion of the arrow, the 
ratchet B, attached through 
b to the pendulum, pushes 
forward the tooth it has 
caught. The movement is 
limited by the spring 9, 
which also makes contact 
for the battery F and the 
coil E. The duration of 
the contact is regulated by 
the screw /' attached to the 
spring f. The magnetised 
coil E attracts the armature 
bob D. On the return 
swing, B slides over, and C 
is held in position by g. 
This escapement is the same 
in principle as that used in 
marine chronometers. The 
efficiency of the electric 
motor system is 70 percent., 
and a single standard silver 
chloride cell is capablo of driving the clock, the energy required 
being half.a watt per annum. ‘The diurnal variation does not 
exceed 0:3 second. 


[C. FEnv, Comptes Rendus, January 23, 1905.] 


Conductivity of Lithium.—A. Bernini has redetermined the 
resistance of lithium, and found a very marked change in it at 
the melting point. Since the metal must not be exposed to 
air, he fused it into a glass tube, but found that fused lithium 
strongly attacks glass and bursts the tube. He overcame thisdiffi- 
culty by forcing a plugof cotton wool soaked in vaseline through 

the tube, thus leaving a very thin lining of vaseline attached to 
the inner wall He obtained the value 10:66 for the conduc- 
. tivity at 18deg., the unit being the conductivity of pure mer- 
cury аё zoro. This із in substantial agreement with Mathiessen's 
value 10:69. The author then proceeded to determine the 
conductivity at different temperatures, and found that if the 
resistance at Odeg. is put as unity, it becomes 1:8 for the solid 
at the melting point, and 3:5 for the liquid. This sudden 
change, which is much greater than the corresponding change 
in potassium and sodium, indicates a considerable change in 
density on melting. The limits of resistivity, as far as 
measured, lie between that of iron and of antimony. 

[A. Bernini, Physikalische Zeitschrift, February 1, 1905.) 


Manufacture of Oꝛone.— H. Wommelsdorf has studied the 
“ noxious charges which impair the efficiency of influence 
machines, and which are therefore avoided as much as possible 


‘the whole the 
‘ions being 1:23. 
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by makers of such machines. These become a minimum at a 
certain distance between the plates, and that distance, there- 
fore, brings about the maximum efficiency. At a certain 
smaller distance between the plates the loss by the “ noxious 
charges" becomes very large. The exte effect of the 
machine approaches in fact to zero, and the electrical work is 
all done inside the machine. When that occurs, an enormous 
quantity of ozone is produced by the machine. This indicates 
a possibility of producing ozone in a much more direct manner 
than has been hitherto possible. An influence machine can be 
made into a combined generator, transformer and ozone tube, 
and it might even be made to act as its own aspirator. It 
could be enclosed, and the loss of ozone would be reduced to а 
mimimum. It should be possible to generate ozone in a very 
economic manner. 
[H. WoasteLsponr, Annalen der Physik, No. 16, 1904.) 


blaze Currents.--Mrs. Waller continues her husband's work 
on the electrical responses to stimulation exhibited by animal 
and vegetable living tissues, which responses he has desig- 
nated *'blaze currents." "These response currents may either 
he in the direction of the stimulating current (homodrome) or 
in the opposite direction (antidrome). She found that the 
gall bladder of the frog exhibits effects of extraordinary in- 
tensity, which persist for 24 hours after death. Weak stimulus 
elicits one antidrome blaze; to stronger stimulus the response 
may be triphasic: antidrome, homodrome, antidrome. ‘The 
first and antidrome response is a large effect and soon over ; the 
galvanometer spot flies off and quickly returns to zero and 
beyond, indicating the second and homodrome effect, which is 
a prolonged change lasting about two minutes and slowly sub- 
siding. The second effect is often larger than the first. The 
blaze is a local effect, abolished by strong tetanus at one spot, 
but found to persist in other parts on turning the bladder 
round. The blaze is abolished by boiling the gall bladder or 
by subjecting it to strong chloroform vapour, or by tetanus. 
The experiments show the gall bladder to be an organ whose 
tissues possess great chemical lability.” The cathode of the 
single induction shock is more effective than the anode whether 


‘the stimulus occurs in the smooth muscle fibrea or in the 


columnar mucous epithelium, so that the blaze is first post- 
cathodic, then post-anodic. Occasionally the usual mucous to 
serous blaze occurs, but of the two components of the structure 
the smooth muscle fibres appear to give the blaze current 
more readily than the columnar epithelium. The gall bladder 
resents a very striking instance of the equivocal or antidrome 
laze current. 
: та M. WaLLER. Paper read before the Royal Society, January 26, 
Speed of Atmospheric Ions.—For determining the number, 
species, and speed of atmospheric ions as distinguished from 
the more numerous ions produced by radio-activity or X rays, 
H. Mache and E. von Schweidler use an Ebert aspirator, but 


айд to it a second cylindrical condenser of the samo dimen- 


sions as the first. Most of the ions are caught by one or the 
other. They also add the following practical directions: First, 
observe the loss of potential due to the passage of a measured 
quantity of air, say, 2,000 cubic cm., then charge the addi- 
tional condenser to some 15 volts, and measure the loss of 
potential with the same quantity of air. Plot the charges 
as abscissz, and the losses of potential as ordinates, and deter- 
mine graphically the point at which the loss of potential 
vanishes. Call this value of the charge AV. Then if J is the 
length of the cylinder of the additional condenser, R its outer 
and r its inner radius, and ¢ the volume of air sucked through, 
then the mean velocity of the ions is 


T 


The authors give tables of values obtained at Seewalchen on 
the Atter Lake in Upper Austria. The negative ions had on 
greater speed, its ratio to that of the positive 


[H. Масне and E. von Scuwripien, Physikalische Zeitschrift, Feb- 


ruary 1, 1905.) 
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THE TELEPHONE AGREEMENT. 


The agreement which has been entered into between the 
Postmaster-General and the National Telephone Co., subject to 
ratification by the House of Commons, is set forth in this issue 
of The Electrician. Although of considerable interest to those 


who are connected with telephony as well as to those engineers 


who follow the relations between the Government and the 
various branches of the electrical industry, it has excited more 
comment in the general press and in business circles than the 
occasion really warrants. As is well known to the majority of 
our readers, the licence under which the National Telephone 
Co. is working expires on Dec. 31, 1911. Nothing in this 
licence referred to any arrangement for Government purchase 
at that date, and in the ordinary course of affairs the Post 
Office would have had the option to buy up the company's 
plant or not,as it thought fit. It was but natural, however, 
that the Post Office would buy the plant, or at all events, the 
greater part of it, on the expiry of the licence, in order to 
avoid a discontinuity in the service (except in the unlikely 
event of the company being thoroughly beaten in its competi- 
tion with municipal and Post Office exchanges) ; and it was 
also natural that the Government would not pay the company 
more than the actual value of its plant, for under these condi- 
tions there would be no question of allowance for compulsory 
purchase or future profits. The transfer of the property would 
therefore necessarily take place on what is known as “ tramway 
terms." Hence, in its general tenour, the present agreement 
confirms what was almost a foregone conclusion with regard 
to the purchase. In drawing up the new agreement, there 
can be no doubt that the Government was actuated 
mainly by a desire to avoid any falling off in the efficiency 
of the service during the few years which will precede iis 
acquisition of the whole telephone system of the United 
Kingdom, and also to prevent the occurrence of any serious 
inconvenience to the public at the time of the transfer. Unless 
some provision were made for the contingency, it was not 
improbable that the Company might be disinclined to spend 
money on extending its system right up to the end of the 
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period of the licence, and by agreeing on purchase at mutually 
favourable terms at this date, this contingency is avoided, 
and the security is given which is necessary before any new 
capital could be borrowed from the public or the company's 
shareholders. | 

The case is somewhat complicated, however, by the exis 
tence of “competitive” telephone areas. Of these the most 
important is London, in which the Post Office itself has 
established a telephone system. An agrcement, very similar 
to the present one was entered into with regard to this area, 
an agreement by which the two systems are being worked 
rather in partnership than in competition, and evidently 
with a view to the gradual establishment of one complete 
System which will fulfil all the requirements of telephony 
in London by the time the transfer is to take place. Next in 
importance, as competitive areas, come the five towns in which 
municipal telephone exchanges have been established in com- 
petition with those of the National Telephone Co. The 
licences obtained by four of these local authorities last longer 
than 1911: Glasgow until 1913, Swansea until 1920, Brighton 
and Portsmouth, 1926 ;—Hull Corporation is the fifth, and has 
a licence only until 1911. In these four cases, the National 
Telephone Co., in accordance with the Telegraph Act of 1899, 
has had its own licence prolonged for the same period as the 
municipal licence, and the Government must therefore purchase 
these four of the company's systems at a valuation which takes 
into account the profits that may be made between 1911 and the 
dates of expiry of the prolonged licences. The third class of 
competitive exchanges are the small exchanges in the pro- 
vinces, in which the Post Office has established a more or less 
experimental service in addition to the company's service, but 
in practically all of these there has been no serious competition 
with the company. In all three classes of competitive exchanges 
the Postmaster-General only binds himself to buy so much of 
the plant a:is suitable; but this will probably exclude but little 
of the existing plant and material at the time of the transfer. In 
London the extension of the telephone service is being continued 
by the Post Office and the company in such a way as to avoid 
duplication of plant as much as possible. The company's new 
exchanges and the system generally are arranged in accordance 
with the best and most modern practice in telephone engi- 
neering, as set forth in a specification attached to the agree- 
ment of 1901 and repeated in a modified form in the new 
agreement. The same policy has been followed —although not 
compulsorily in this case—in the towns in which the company 
has to contend with municipal competition, and up-to-date 
exchanges have been erected there which will probably con- 
form better with the Post Office ideas of suitability“ in six 
years' time than the cheaper systems that have hitherto been 
preferred by municipal telephone committees. 

Returniog now to the general arrangement as to purchase, 
it will be noted that while it is evidently the intention of the 
Government to acquire the whole system in 1911, conditions 
have been inserted to safeguard the Post Office from being 
saddled at that date with antiquated plant and methods. All 
the extensions made in the coming six years will have to be car- 
ried out in accordance with a strict specification which demands 
not only the employment of first-class material, but also the 
adoption of those systems of telephony which are now recog- 
nised as the best that are available. Moreover, in addition 
to the inducement of the actual purchase conditions, other 
facilities are offered to the company to extend its system in 
an efficient manner, for the Post Office undertakes to lease to 
the company underground wires and to provide it with suit- 
able exchange switchboards at a fair rental, so that there may 
be no excuse for hampering the proper development of tele- 


phony during tho interval that must elapse before the Govern- 
ment takes over the business. Even the question of the transfer 
of the company’s staff is not forgotten, although the undertaking 
wi h regard to this must necessarily be more or less indefinite. 

In view of the importance of telephony in commercial and 
social life, the delay in incorporating the telephon: sy-tem as 
an integral part of the telegraph system of the couutry has 
been a grave mistake on the part of successive Governments. 
A few years ago, the acquisition of tho National Telephone 
Co.’s undertaking would have been a comparatively simple 
matter, Whether the service was provided by a company or by 
the (rovernment, however, nothing could prevent its growth, for 
the telephone has become almost a necessity in our every day life. 
In addition to the money spent by the Post Office on the trunk 
lines and its London system, and the investments of municipal 
authorities in their telephonic ventures, the National Telophone 
Co. has expended over nine millions of pounds on its system, 
and has now an annual turnover of over two millions (out of 
which oue-tenth is paid to the Government as royalty) The 
transfer of such an enormous system as this is naturally no 
simple matter, and the Government has evidently rcalised this 
in allowing nearly seven ycars for its effective completion. The 
most serious blunder that was made was the ridiculous experi- 
ment in competitive telephony, doomed to failure from the 
outsct, made with the passing of the Telegraph Act of 1899. At 
that time the Government should have made arrangements for 
taking over the National Telephone Co.'s system in 1904, at 
which date it could have bought compulsorily under the Com- 
pany's 1884 licence, instead of encouraging municipal autho- 
rities to waste their ratepayers' money in a spiteful and futile 
competition with existing telephone interests, and itself 
wasting the taxpayers money on a competitive service in 
London which had to be practically amalgamated with the 
company's service two years later. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, pos 
fe 30, on receipt of published price. Add 5 per cent. for abroad or for foreign book. 


— — 


Light Energy: Its Physics, Physiological Action and Thera- 
peutic Applications.” By Dr. Млвалкет A. CLEAVIS. (London: 
Rebman Limited.) 21s. 

Owing to the great importance that the study of vibration 
of all kinds is assuming in the present day, a volume of such 
sterling worth as that Dr. Margaret Cleaves of New York has 
sent us, is to be most gladly received, entering, as it does, ' 
upon a field of work up to the present time thinly provided 
with literature. Many are doing something with Light Treat- 
ment, but few have as yet done much, or collected many 
statistics that can be put before the public, so that the 11 years 
Dr. Cleaves has devoted to its study and treatment make her 
volume the more acceptable. What impresses us most about 
the book is the indomitable courage she shows in facing the 
hard facts and problems that come in the way of establishing 
the nature and value of Light Energy. Beginning with the 
theories of light, its manifestations and transmission, she comes 
on to a careful study of the spectrum, devoting much space to 
the ultra-violet frequencies, with their rich chemical proper- 
ties, then the action of light on elementary forms of life, 
vegetable organisms and bacteria, and leading up to an exhaus- 
tive analysis of sunlight, whose energy she speaks of in the 
following terms :— 

The sun is only a private in the host of heaven, a single star among 
millions, but he alone among the countless myriads is near enough to 
effect terrestrial affairs in any sensible degree, and his influence upon 
them is such that it is hard to find the word to name it, it is more than 
control and dominance. He is almost absolutely in a material sense the 
prime mover of the whole. To him can be traced directly nearly all the 
energy involved in all the plienomena, mechanical, chemical or vital. Cut 
off this energy even for one month and the earth would die, all life upon 
its surface would cease. This fact has always been more or less distinctly 
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Tecognised, but a practical application of its truth is not always made, 
even by the physician, whose duty it is to bring to bear all forms of energy, 
physical or medicinal, in the prevention and treatment of disease. 
Treating fully of the nature and value of sun baths, other 
sources of light are examined, the electric arc with an analysis 
of its nature and properties, its great use as a substitute for 
solar light and its curative power over many forms of disease. 
The incandescent light bath with its therapeutic indications 
then follows, with reference to the use of blue and red light, 
high-frequency currents, Rontgen rays and vacuum tube dis- 
charges. Even N-rays find a place, and a chapter is devoted 
to a, З and y raysof radio- active substances, and the newly-found 
metals radium, uranium and thorium and their properties. 
Dr. Cleaves has marshalled the investigations and opinions 
of all the leading authorities of this many-sided study, and has 
not flinched from invading the territory of kindred science. 
Her book is the production of a far-reaching scientific know- 
ledge, but we cannot, however, help complaining that a subject 
fraught with such vivid and enchanting interest has not been 
handled with more pleasure to the reader. The nearer the bone 
thé sweeter the meat Dr. Cleaves evidently thinks, and she has 
kept very near the bone all through. Nothing has been left for 
the imagination, perhaps rightly, but a little more illustration 
borrowed from the common things of life would have made 
the book more readable. Hard scientific facts are recled off all 
in the same tone of voice, and many will find the first part of 
the book, at least, hard reading. We could have wished it had 
been in two vols., for its 800 odd pages make it too heavy 
to hold, though the letterpress is clear and plenty of margin 
is given to the pages. Although scarcely for students it is a 
work that will be valued much by all who have sufficient 
scientific knowledge to follow Dr. Cleaves in her successful 
efforts to elucidate difficult and at the present time unfamiliar 
phenomena. 7 | 
Mathematische Einführung in die Elektronentheorie. By 
Dr. A. Н. Bocuerer. (Leipzig: В: Ө. pue 3m. 20. 

The author has brought together in a small compass a large 
proportion of the work done towards the elaboration of the 
electron theory of electricity and magnetism, which, from a 
small germ hidden in the theory of dispersion, has developed 
so far as to embrace all those phenomena whose seat is not the 
pure ether. The latter is still in undisputed possession of 
Maxwell's original theory. Indeed, as the author points out, 
the two theories are no rivals. They mutually supplement 
each other, and between them we seem to be gradually 
‘approaching a state of finality and ultimate truth which is 
very refreshing after so much wandering in the wilderness of 
speculation. Readers of The Electrician will be glad to notice 
that Heaviside’s methods and notation are adopted throughout 
this work, and are applied with brilliant effect to the work 
of foreign physicists like Lorentz, Wiechert, Kaufmann and 
Abraham. It is a pity that the author was not in time to 
include the fine work of Sommerfeld on the field of electrons 
having any given motion. | E. E. F. 


SOUTH AUSTRALIAN “TRAMWAYS ELECTRIC 
TRACTION AOT, 1904." 


- In our issue for January 6th, p. 475, we gave a summary of 
the terms of the South Australian “ Tramways Electric Traction 
Act, 1904," which enables the South Australian Government 
to take steps to convert the present system of horse tramways 
in Adelaide to electric traction. "The Act was assented to on 
November 24, 1904, and already a start has been made to 
exercise the powers conferred by it upon the South Australian 
Government. 

Sub-sec. 1 of sec. 7 reads as follows :— 

"The Government may at any time, after one month's notice in 
writing to the company of its intention to do so, purchase the whole of 
the tramways aud undertakings referred to in the acts mentioned in the 
first schedule (18 tramway acts relating to Adelaide are set out in the 
schedule)'at a price to be determined, and in default of agreement, as 
hereinafter mentioned; provided that such notice be given within two 
years from the date when this Act shall come into force.” 


This notice has now been given. 


Sub-sec. 3 of sec. 7 provides for а settlement of the price 
to be paid for these tramways as follows :— 


Failing agreement in writing as to price within one month after the 
expiry of the said notice (sub.sec. 1) one arbitrutor shall be appointed 
by the Government and one by the company, and all matters relating to 
euch purchase shall be submitted to the decision of euch arbitrators ; and 
such arbitrators shall state the value of the movable plant of such tram. 
ways and undertakings. 


The period of one month referred to in the above sub- 
gec. 3 expired on February 14, and we are advised that at the 
end of January, as there was little probability of any arrange 
ment by mutual agreement, preliminary steps were then being 
taken for the appointment of arbitrators. The Government, 
however, is not called upon to carry out the purchase, after the 
award of the arbitrators is made known unless, within 12 
months of the publication of the award, a tender has been let 
for the conversion of the whole of the lines to electric traction. 
Should such a tender be let, the purchase is to be completed 
within two months. Failing this, the compulsory power of 
purchase of the Government shall only be exercisable at the 
expiry of every successive period of five years, Purchase may, 
however, be carried out by agreement. | 

Assuming that the purchase is duly carried out the Govern: 
ment will call for tenders, the conditions of which will be 
somewhat on the following lines :-— j 


1. Each tender shall state the number of years’ lease of the tramways 
and undertakings required by the tenderer in cons:deration of effecting 
the conversion and constructing the works specified in the conditions of 
tender and in plans and specifications to be prepared by the Government. 

2. The tenderer shall purchase, at the same price as that paid by the 
Government, all the tramways and undertakings bought by the Govern 
ment under sec. 7 of this Act. ; ad 

3. The tender and the specifications shall, so far as possible, be fram 
80 as not to advantage any particular person, firm, or company. 

4. The work of conversion shall commence within в:х months from the 
date of acceptance of tender, and as regards the tramways mentioned in 
the second schedule shall be completed as to 20 miles of tramways within 
one year from such date, and as to the remaining portions of such last- 
mentioned trainways within two years from such date. i 

5. As to the rest of the tramways acquired by the Government under 
this Act, the lessee shall convert the ‘same into a system of electric 15 
tion within 12 years from the passing of this Act, but so that not lesst | 
nine miles of tramway shall be so converted in every three years "i " 
expiration of the time limited by sub-sec. 4 hereof until the whole of the 
tramlines mentioned in the first schedule shall have been elee ‘hall 

6. Until the whole of the tramways shall be electrified the Jessee и 
as to those portions of the tramways which are agreed td be tlectrifi rin 
agree to so aud shall work the same, or such portions Éreof as 
not have been electrified, with the plant as taken over by ста 
and purchased by him, with as little interruption and diminution " 
then existing traffic as possible, until the process of conversion 18 comp ele 
7. The lessee shall work the whole of the tramways comprised in 
lease so that at least the same number of cars shall run thereon 8$ vh 
now run and as are specified in the time-tables published on August ^ 
1904, by the various companies to which guch tramways belong. sen 

8. Every tenderer shall deposit with the Treasurer of the State su 5 
of money, not being less than £20,000, as the Government shall iere 
as security for the due performance by him of the covenants, рон. " 
and conditions of. his tender, which sum of money shall be forfei 


the Government for non-compliance with the covenants, provisions 


conditions of his tender, under circumstances to be specified 10 the 
conditions of tender for the lease. any 
9. The conditions of tender shall state that neither the lowest тае 
other tender shall be necesssarily accepted, and the lease shall ae : 
no employé shall work more than 48 hours per week, except ud ge 
emergency,for which overtime shall be paid, and contain suc 
terms and conditions as to the Government may appear to be necessary: 


SPECIAL RULES FOR THE INSTALLATION AND 
USE OF ELECTRICITY IN MINES. - 


In connection with the Installation and Use of Electricity 
in Mines, the following set of “Special. Rules has wa 
prepared by the Home Secretary (after consultation with t | 
mine owners), to be observed, as far as 18 reasonably 1 
able, in coal mines where electrical installations are to ш Pe 
down. The draft regulations, which were the outcome 0 Tii 
deliberations of a Departmental Committee, appeared ши" 
Electrician, Vol, LII., p. 689. 

^. '* DEFINITIONS. I T 
The expression pressure means the difference of electrical poten 
between any two conductors through which a supply of energy hor 


or between any part of either conductor and earth as read by а 
or electrostatic volt-meter, and 
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(a) Where the conditions of the supply are such that the pressure at the 
terminals where the electricity is used cannot exceed 250 volts, the supply 
shall be deemed. а low-pressure supply. 

(b) Where the conditions of supply are such that the pressure at the 
terminals where the electricity is used, between any two conductors, or 
between one conductor and earth, may at any time exceed 250 volts, but 
cannot exceed 650 volts, the supply shall be deemed a medium-preesure 
supply. 

te Where the conditions of supply are such that the pressure at the 
terminals where the electricity is used, between any two conductors, or 
between one conductor and earth, may at any time exceed 650 volts, but 
cannot exceed 3,000 volts, the supply shall be deemed a high-pressure 
su 


ply. 
ru) Where the conditions of supply are such that the pressure at the 
terminals where the electricity is used, between any two conductors, or 
between one conductor and earth, may at apy time exceed 3,000 volts, 
the supply shall be deemed an extra high-pressure supply. 


SECTION I.- General. 

1. (a) All electrical apparatus and conductors shall be sufficient in size 
and power for the work they may be called upon to do, and, so far as is 
reasonably practicable, efficiently covered or safeguarded, and ғо installed, 
worked and maintained as to reduce the danger through accidental shock 
or fire to the minimum, and shall be of such construction, and so worked 
that the riso in temperature caused by ordinary working will not injure 
the insulating materials. 

(b) In any place or part of a mine where General Rule No. 8 of the 
Coal Mines Regulation Act, 1887, applies, the coveriog shall be con- 
structed so that, as far as is reasonably practicable, there is no danger of 
firing gas by sparking or flashing which may occur during the normal 
or abnormal working of the apparatus. 

(с) All metallic coverings, armouring of cables, other than trailing 
cables, and the frames and bedplates of generators, transformers, and 
motors other than portable motors shall, as far as is reasonably practi- 
cable, be efficiently earthed where the pressure at the terminals where 
the electricity is used exceeds the limits of low pressure. 

2. Where & medium-pressure supply is used for power purposes, or 
for arc Jamps in series, the wires or conductors forming the connections 
to the motors, transformers, aro lamps, or otherwise in connection with 
the supply, shall be, as far as is reasonably praoticable, completely 
enclosed in strong armouring or metal casing efficiently connected with 
earth, or they shall be fixed at such & distance apart, or in such a manner, 
that danger from fire or shock may be reduced toa minimum.  Tbis rule 
shall not apply to trailing cables. 

9. Where a medium-pressure supply is used for incandescent lamps in 
series the wires or conductors forming connections to the incandescent 
lamps, or otherwise in connection with the supply, shall be, as far as is 
reasonably practicable, completely enclosed in strong armouring or metal 
casing efliciently connected with earth, or they shall, be fixed at such a 
distance apart, or in such a manner that danger from fire or shock shall 
be reduced ta the minimum. 

4. Motors of coal-cutting and such other portable machines shall not 
be used at a.pressure higher than medium pressure. No transformer 
used for supplying current at a pressure higher than medium pressure, 
and no motor using such current, shall be of less normal rating than 

20 b.h.p. for use underground. 

No higher pressure than a medium pressure shall be used in any place 
or part of the mine to which General Rule No. 8 of the Coal Mines 
Regulation Act, 1887, applies. 

5. No higher pressure than a medium-pressure supply shall be used 
other than for transmission or for motors, and the wires or conductors 
other than overhead lines above ground forming the connections to the 
motors or transformers or otherwise in connection with the supply shall be 
completely enclosed in a strong armouring of metal casing. efficiently 
connected with earth, or they shall be fixed at such a distance apart, or in 
such а manner that danger from fire or shock shall be reduced to the 
minimum. 

The machines, apps ratus, and lines shall be so marked as to clearly 
indicate that they are high pressure, either by the use of the word 
“ Danger” at frequent intervals, or by red paint properly renewed when 
necessary. 

6. The insulation of every complete circuit other than telephone or 
signal wires used for the supply of energy, including all machinery, 
apparatus, and devices forming part of or in connection with such circuit, 
shall be so maintained that the leakage current shall, so far as is reasonably 
practicable, not exceed тд; of the maximum supply current, and suitable 
means shall be provided for the immediate localisation of leakage. 

7. In every completely insulated circuit, earth or fault detectors shall 
be kept connected up in every generating and transforming station, to 
show immediately any defect in the insulation of the system. The 
readings of these instruments shall be recorded daily in a book kept at the 
generating or transforming station or switch-house. 

8. Main and distribution switch and fuse boards must be made of 
incombustible insulating material, such as marble or slate free from 
metaliic veins, and be fixed in as dry a situation as practicable. 

9. Every sub-circuit muet be protected by a fuse on each po:e, Every 
circuit carrying more than 5 ampères up to 125 volts or 3 ampères at any 
pressure above 125 volts must be protected in one of the following 
‘alternative methods :— 

(a) By an automatic maximum cut-out on each pole. 

(b) By a detachable fuse on each pole, constructed in such a manner 
that it can be removed from a live circuit with the minimum riek of shock. 

(с) By а switch and fuse on each pole. NS 

10. Fire buckets, filled with clean, dry sand, shall be kept in electrical 
machine rooms, ready for immediate use in extinguishing fites. 


No repair or cleaning of the live parts of any electrical apparatus 
except mere wiping or обир shall be done when the current is icta 


Gloves, mats, or shoes of indiarubber.or other non-conducting material 
shall be supplied and used where the live parts of switches or machines 
working at a pressure exceeding the limits of low pressure, have to be 
handled for the purpose of adjustment. 

ll. A competent person shall be on duty at the mine when the 
electrical apparatus or machinery is in use; and at such time as the 
amount of electricity delivered down the mine exceeds 900 B. H. p. a 
competent person shall be on duty at the mine above ground, and another 
below ground. Every person appointed to work any electric apparatus 
shall have been instructed in his duty and be competent for the work 
that he is set to do. . 

12. No person sball wilfully damage, interfere with, or without proper 
authority remove or render useless any electric line or any machine, 
премази. or part thereof, used in connection with the supply ог use of 
electricity. ; 

13. Instructions shall be posted up in every generating, transforming, 
and motor house containing directions as to the restoration of persons 
suffering from electric shock. | 

14. Direct telephonic or other equivalent means of communication shall 
be provided between the surface and the pit bottom or main distributing 
centre in the pit. | 

15. Within three months after the introduction into any mine of electric 
motive power, notice in writing must be sent to H.M. Inspector of Mines 
for the district. Notice must also be sent of any existing electric motive 
power installation at any mine within three months after the coming into 
force of these rules. i 

16. A plan shall be kept at the mine showing the position of all 
permanent electrical machinery and cables in the mine, and shall be 
corrected as often as may be necessary to keep it up to a date not more 
than three months previously. 


SECTION II.— Generating Stations and Machine Rooms. 


1. Where the generating station under the control of the owner or 
manager of the mine is not withia 400 yards of the working pit mouth, 
an efficiently enclosed locked switch box or boxes, or a switch-house, shall, 
where reasonably practicable, be provided near the pit mouth, for cutting 
off the supply of electricity to the mine. | 

2. There shall be & passage way in front of the switchboard of not less 
than 8ft. in width, and if there are any connections at the back of the 
switchboard, any passage way behind the switchboard shall not be less 
than 3(6. clear. . This space shall not be utilised as a storeroom or а 
lumber room, or obstructed in any manner by 1esistance frames, meters, 
or otherwise. If space is required for resistance frames or other electrical 
apparatus behind the board, the passage way must be widened accordingly. 

No cable shall cross the passage way at the back of the board except 
below the floor, or at a height of not less than 7ft. above the floor. 

The space at the back of the switchboards shall be properly floored, 
accessible from each end, and, except in the case of low-pressure switch- 
boards, must be kept locked up, but the lock must allow of the door being 
opened from the inside without the use of a key. The floor at the back 
shall be incombustible, firm and even. | 

. 8. Every generator shall be provided with a switch on each pole between 
the generator and the bus-bars. É 4 : 

Where continuous-current generators are paralleled, reversed current 
cut outs shall be provided. 

Suitable instruments shall be provided for measuring the current and 
pressure of each generator. 

Every feeder circuit shall at its origin be provided with an amnieter. - 

4. If the transmission lines from the generating station to the pit are 
overhead there shall be lightning arresters in connection with the feeder 
circuits, | 

5. Automatic cut-outs must be arranged so that when the contact lever 
opens outwards no danger exists of striking the head of the attendant. 
If unenclosed fuses аге used they must be placed within 2ft. of the 
floor, or be otherwise suitably protected. 

Where the supply is at a pressure exceeding the limits of medium 

ressure, there shall be no live metal work on the front of the main switch- 

ard within 8ft. of the floor or platform, and the space provided under 
Rule No. 2 of this section shall be not less than 4ft. in the clear. 
Insulating floors or mats sball be provided for mediam-pressure boards 
where live metal work is on the front or back. 

6. All terminals and live metal on macbines over medium pressure 
above ground, and over low pressure under ground, where practicable 
shall ^ protected with insulating covers or with metal covers connected 
to earth. . 

7. No person other than an authorised person shall enter a machine 
or motor room, or interfere wilh the working of any machine, motor, or 
apparatus connected therewith. 


SECTION III.— Cables. 


1. All conductors (except as hereinafter provided) shall in every case be 
maintained completely insulated from earth, but it is permissible to use 
the concentric system with earthed outer conductor, if proper arrange- 
ments are made to reduce the danger from fire or shock to the minimum, 
but the neutral point of polypbase systems and the middle wire of three- 
Wire continuous-current systems may be earthed at one point. 

2. Unless fixed as far as is reasonably practicable out of reach of injury, 
all conductors, other than armoured caules, must further be protected 
by a suitable covering. Where lead-covered cable is used the lead shall 
be earthed, and electrically continuous throughout. 

The exposed ends of cables where they enter the terminals of switches, 
fuses, and other appliances, must as far as ia reasonably practicable be 

properly protected and finished off, so that moisture cannot creep along 
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the insulating material within the waterproof sheet, nor can the insulating 
material, if of an oily nature, leak out of the cable. 

3. All joints must be mechanically and electrically efficient, and, 
where reasonably practicable, must be suitably soldered. In any place 
or part of a mine where General Rule No. 8 of the Coal Mines Regulation 
Act, 1887, applies, suitable joint boxes must be used, and the conductors 
connected by means of metal screw clamps, connectors, or their equivalent, 
constructed in a safe manner. Provided that in any place or part of a 
mine where & shot may be fired, joints may be soldered by or in the 
presenee of a person authorised in that Lehalf by the manager, but the 
same precautions in regard $o examination and removal of workmen as 
are prescribed by paragraphs (F) and (i) of General Rule 12 shall be 
observed in all cases, and where the place is dry and dusty, also the 
precautions as to watering prescribed by paragraph (A). Wires, other 
than signalling wires, or cables must not be joined by merely twisting 
them together. 

4. Overhead bare wires on the surface must be efficiently supported 
upon insulators, and cleat of any traffic, and provided with efficient 
lightning arrestera. 

5. All cables used in shafts must be highly iosulated and substantially 
fixed. Shaft cables, not capable of sustaining their own weight, shall be 
properly supported at intervals varying according to the weight of tho 
cable. Where the cables are not completely boxed in and protected from 
falling material, space shall be left between them aud the side of the shaft 
that they may yield, and so lessen a blow given by falling material. 

6. Where the cables in main baulage roads cannot be kept at least 
lft. from any part cf the tub or tram, they shall be specially protected. 
When separate cables are used they shall, if reasonably practicable, te 
fixed on opposite sides of the road. 

The fixing with metallic fastenings of cables and wires not provided 
with metallic covering to walls or timbers is prohibited. 

Cables underground when suspended shall be suspended by leatber or 
other flexib'e material in such a manner as to allow of their readily 
breaking away when struck, befora the cables themselves can be seriously 
damaged. 

Where main or other roads are being repaired, or blasting is being 
eatried out, suitable temporary protection must be used so that the 
cables are reasonably protected from damage. 

7. Trailing cables for portable machines shall be specially flexible, 
heavily int ulated, and protected with either galvanised steel wire armour- 
ing, extra stout braiding, hose pipe, or other effective covering. Trailing 
cables shall be examined at least once in each shift by the person in 
charge of the machine, and any defects in them promptly repaired. 

At points where the flexible conductors are joined to the main cables, 
a fixed terminal box must be provided, and a switch shall be fixed close 
to or in the terminal box capable of entirely cutting off the supply from 
the terminal box and motor. 


SECTION IV.—Switches, Fuses, and Cut-outs. 


1. Fuses and automatic cut-outs shall be so constructed as effectually 
to interrupt the current when a short-circuit occurs, or when the current 
through them exceeds the working current by 200 per cent. Fuses shall 
be etamped or marked, or sball have a label attached, indicating the 
current with which they are intended to be used, or where fuse wire is 
used each coil in use shall te £o stamped or labelled. Fuses shall only 
be adjusted or replaced by an authorised person. 

2. All live parts,. of switches, fuses, and cut-outs not in machine rooms, 
or in compartments specially arranged for the purpose, must be covered. 
These covers must be of incombustible material, and must be either non- 
conducting or of rigid metal, and as far as practicable, clear of all internal 
mechanism. 

3. All points at which a circuit other than those for signals has to be 
made or broken shall be fitted with proper switches, The use of hooks 
or other makeshifts is prohibited, and in any place or part of a miae 
where General Rule No. 8 of the Coal Mines Regulation Act, 1887, applies, 
the use of open-type switches, fuses, and cut-outs is prohibited; they 
must either be enclosed in gas-tight boxes, or break under oil. 


SECTION V.— Motors. 


1. All motors, together witb their starting resistances, shall be pro- 
tected by switches capable of entirely cutting off the pressure, and fixed 
in a convenient position near the motor of 10-в.н.р. or over in a machine 
room underground ehall be provided with a suitable ammeter to indicate 
the load put upon the machine. 

2. Where unarmoured cables or wires pass through metal frames or 
into boxes or motor casinge, the holes must be substantially bushed with 
insulating bushes, and where necessary, with gas-tight bushings which 
cannot readily become displaced. 

3. Terminal boxes of portable motors must be se:urely attached to 
the machine, or be designed to form a part thereof. 

4. In any place or part of & mine where General Rule No. 8 of the 
Coal Mines Regulation Act, 1887, applies, a'l motors, unless placed in 
tuch rooms as are separately ventilated with intike air, shall have all 
their current-carrying parts, also their starters, terminals, and connections 
completely enclosed in flame-tight enclosures, made cf uninflammable 
material, and of sufficient strength as not to be liable to be damaged 
should an explosion of firedamp occur in the interior, and such enclosures 
shall not be opened except by an authorised per:on, and then only when 
the current is switched off. Тһе pressure shall not be switched on while 
the enclosures are open. 

5. In any place or part of a mine where Genera] Rule No. 8 of the Coal 
Mines Regulation Aot, 1857, applies, & safety lamp or other suitable 
apparatus for the detection of tiredamp, shall be provided for use with 
each machine when working, and should nny indication of firedamp 
appear on the flame of the eafety lamp or other apparatus used for the 


detection of firedamp, the person in charge shall immediately stop the 
machine, eut off the current at the gate end or nearest switcb, and report 
the matter to an official of the mine. 

6. (a) A coal-cutter motor shall not be kept continuously at work for a 
period of time exceeding a maximum period which shall be specified in 
writing by the manager, so that the roof may be carefully examined. 

(b) The casing or inspection doors of all portable motors used under- 
ground and the casings of their switches and other appliances shall at 
least once в week be opened by a competent person appointed by the 
manager, and the parts so disclosed shall be cleaned and examined before 
the coverings are replaced. In special cases requiring a motor to run 
continuously longer than one week, the motor shall be examinad at the 
end of the run. A report of such examination shall be entered in a 
report book. 

7. The person in charge of a coal-cutter or drilling machine shall not 
leave the machine while it is working, and shall, before leaving the work- 
ing place, see that the current is cut off from the trailing cables. He must 
not allow the cables to be dragged along by the machine. No repairs sball 
be made to any portable machine until the pressure has been cut off from 
the trailing cables. 

8. If any electric sparking or arc be produced outside a coal-cutting or 
other portable motor or by the cables or rails, the machine shall be 
stopped, and not be worked again uatil the defect is repaired, and the 
occurrence shall be reported to an official of the mine. 


SECTION VI.— Electric Locomotives. 


1. Electric haulage by locomotives by the trolley wire system is not per- 
missible in any place or part of a mine where General Rule No. 8 of the 
Coal Mines Regulation Act, 1887, applies. On this system no pressure 
exceeding the limits of medium pressure may be employed. 

2. In underground roads the trolley wires must be placed so that they 
are at least 7ft. above the level of the road or track, or elsewhere, if 
sufficiently guarded, or the pressure must be cut off from the wires during 
such hours as the roads are used for travelling on foot in places where 
trolley wires are fixed. The hours during which travelling on foot is 
permitted shall be clearly indicated by notices and signals placed in a con- 
spicuous position at the ends of the roads. At other times no one other 
than a aay authorised person shall be permitted to travel on foot along 
the road. 

On tbis system either insulated returns or uninsulated metallic returns 
of low resistance may be employed. 

3. In order to prevent any other part of the system being earthed (except 
when the concentric system with earthed outer conductor is used) the 
current supplied for uee on the trolley wires with an uninsulated return 
shall be generated by a separate machine, and shall not be taken from or 
be n connection with electric lines otherwise completely insulated from 
earth. 

4. If storage battery locomotives are used in any plac» or part of a 
mine where General Rule No. 8 of the*Coal Mines Regulation Act, 1887, 
applies, the rules applying to motors in such places shall also be deemed 
to apply to the boxes containing the cells. 


SECTION VII.—Electric Lighting. 


1, All arc lamps shall be so guarded as to prevent pieces of ignite] 
carbon falling from them, and shall not be used in situations where there 
is likely to be danger from the presence of coal-dust. They should be to 
screened as to prevent risk of contact with persons. 

2. Small wires for lighting circuits must be either conveyed in pipes or 
casings, or suspended from porcelain insulatora, or tied to them with some 
non-conducting material which will not cut the covering, and s9 that they 
do not touch any timbering or metal work. On no account must staples 
be used. If metallic pipes are used they must be electrically continuous 
and earthed. If sepa ate uncased wires are used they must be kept at 
least 2in. apart, and not brought together except at lamps or switches or 
fittings. 

3. In ару place or part of a mine where General Rule No. 8 of the Coal 
Mines Regulation Act, 1887, applies, electrical lamps, if used, must be of 
the vacuum or enclosed type ; they eball be protected by gastight fittings 
of strong glass, and bare no flexible cord connections, and shall only be 
changed by a duty authorised competent person. While the lamps are 
being changed the current shall be switchedjoff. 

4, In all machine rooms and other places underground, where a failare 
of electric light is likely to cause danger, some safety lamps, or other 
proper lights, shall be kept for use in the event of such failure. 


SECTION VIII.—Shot Firing. 


1, Electricity from lighting or power cables shall not be ured for firing 
shots, except in sinking shafls cr stone drifts, and then only when a 
special firing plug, button, or switch is provided, which p'ug, button or 
switch shall be placed in a fixed locked box, 9nd shall only be accessible 
to the authorised shot-firer. | 

The firing cables or wircs shall not be connected to this box until 
immediately before it is required for the firing of sbots, and shall te dis- 
connected immediately after the shots are fired. 

When shot. firing cables cr wires асе used in the vicinity of power or 
lighting cab'es, suflicient precautions shall be taken to prevent the 
shot-firinz cables or wires from coming in contact with the lighting or 
power cables. | 

The forcgoing rules shall not apply to telephone, telegraph, and signal 
wires, to which the rules of this section only shall apply. 


SECTION IX.— 5ignalling. 


1. All proper precautions must be taken to prevent electric signal and 
telephone wires from coming into contact with other electric conductors, 
whether insulated or not, 


—— —ͤ— — 


THE ELECTRICIAN, FEBRUARY 24, 1905. 


2. Contact makers or push buttons of electric signalling circuits shall 
be " constructed and placed as to prevent the circuit being accidentally 
closed. 

9. In any place or part of & mine where General Rule No. 8 of the 
Coal Mines Regulation Act, 1887, applies, bare wires ehall not be used for 
signalling circuits except in baulage roads, and the pressure shall not 
exceed 15 volts in any one circuit. 


SECTION X.— Electric Relighting of Safety Lamps. 


. 1. In mines to any place or part of which General Rule No. 8 of the 
Coal Mines Regulation Act, 1887 applies, when safety lamps are relighted 
underground by electricity, the manager shall select a suitable station or 
stations, which are not in the return airway, and in which there is not 
likely to be any accumulation of inflammable gas; and no electric 
relighting apparatus shall be used in any other place. All electrical 
relighting apparatus shall be securely locked, £0 as not to be available 
for use except by persons authorised by the manager to relight safety 
lamps, and such persons thall examine all safety lamps brought for 
relighting before they are re-issued. 
SECTION XI.—Exemptions and Miscellaneous. 


1. Notwithstanding anything contained in these rules, any electrical 
plant or apparatus installed or in use before the coming into force of 
these rules may be continued in use unless an inspector shall otherwise 
direct, or subject to any conditions affecting safety that he may prescribe. 

In case any difference of opinion ehall arise between an inspector and 
an owner under this Rule, the same shall be settled as provided in section 
42 of the Coal Mines Regulation Act, 1887. 

2. Any of the foregoing requirements shall not apply in any case in 
which exemption is obtained from the Secretary of State, on the ground 
either of emergency or special circumstances, on such conditions as the 
Secretary of State may preecribe. 


POLARISED RONTGEN RADIATION.* 


BY CHARLES G. BARKLA, D.SC. 


Experiments on secondary radiation from gases and light solids 
subject to X-rays showed that the character of this radiation differs 
only very slightly from that of the radiation producing it, and that 
the energy of this radiation is proportional merely to the quantity 
of matter through which a beam of Кӧпіреп radiation of definite 
intensity passes, being independent of the kind of matter. These 
results, and the agreement between the energy experimentally 
determined and that calculated, led to the conclusion that this 
radiation is due to what may be called a scattering of primary 
- X-rays by the corpuscles or electrons constituting the molecules of 

the substance. 

On the hypothesis that Röntgen rays consist of a succession of 
electro-magnetic pulses in the ether, each electron in the medium 
through which these pulses pass has its motion accelerated by the 
intense electric fields in these pulses, and consequently is the origin 
of a secondary radiation, which is most intense in the direction per- 
pendicular to that of acceleration of the electron, and vanishes in 
the direction of that acceleration. The direction of electric intensity 
at a point in a secondary pulse is perpendicular to the line joining 
this point and the origin of the pulse, and is in the plane passing 
through the direction of acceleration of the electron. On this theory, 
a secondary beam whose direction of propagation is perpendicular 
to that of the primary, will be plane polarised, the direction of 
electric intensity being parallel to the pulse front in the primary 
beam. If the primary beam be plane oe the secondary 
radiation from the charged corpuscles or electrons has à maximum 
intensity in & direction perpendicular to that of electric displace- 
ment in the primary beam, and zero intensity in the direction of 
electric displacement. The secondary radiation from light sub- 
stances was too feeble to allow accurate measurement of the intensity 
of the tertiary radiation. 

A consideration of the method of production of primary Röntgen 
rays in an X-ray tube, however, leads one to expect partial polarisa- 
tion of the primary beam proceeding from the anticathode in a 
direction perpendicular to that of propagation of the impinging 
cathode rays, for there is probably at the anticathode a greater 
acceleration along the linc of propagation of the cathode rays than 
in a direction at right angles; consequently, in a beam of X-rays 
proceeding in a direction perpendicular to that of the cathode stream 
there should be greater electric intensity parallel to the stream than 
in a direction at right angles. Such a beam was therefore used as 
the primary radiation, and the intensity of secondary radiation pro- 
ceeding in a direction perpendicular to that of propagation of the 
primary beam from a radiator placed in that beam, was studied by 

means of electroscopes. 

In the final form of apparatus the intensity of secondary radia- 
iion was measured in two directions perpendicular to that of propa- 
gation of the primary radiation and to each other, while the intensity 
of the primary beam was measured by a third electroscope. 
Using paper, aluminium, or air, as the radiator, as the bulb was 
turned round the axis of the primary beam studied, the inten- 
sity of a secondary beam was found to reach a maximum when 
the direction of the cathode stream was perpendicular to that 


* Abstract of a Paper read before the Royal Society on Feb. 16, 1905. 
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of propagation of the secondary beam, and a minimum when these 
two were parallel, one electroscope recording а maximum rate of 
deflection when the other recorded a minimum. Many experiments 
were made which proved the evidence of partial polarisation con- 
clusive. When heavier metals, such as copper, tin and lead, which 
emit a secondary radiation differing considerably in character from 
the primary producing it, were used as radiators, no variation in 
intensity of secondary radiation was observed as the bulb was rotated. 
This result was not found to be affected by a considerable variation 
in the penetrating power of the primary radiation. Experiments 
were made with several X-ray tubes. 


CONDENSING PLANT DRIVEN BY FYNN REPUL- - 
SION-INDUCTION MOTOR. 


In drawing up the designs for the recent extensions at the 
Burton-upon-Trent Corporation electricity station, it was thought 
preferable to drive the condensing plant for the new 500kw. exten- 
sion set from the alternating-current side of the station instead of 
connecting it to the continuous-current side. The Fynn repulsion- 
induction motor, the patents of which for Great Britain and the 
Colonies are controlled by Messrs. Witting, Eborall & Co., was chosen 
for this purpose owing to the fact that when starting with a torque 
equal to that of full load, the starting current is as low as three- 
quarter to full-load current. This single-phase induction-repulsion 
motor was fully described and illustrated in The Electrician, 
Vol. LIIT., p. 646. 

The surface condensing plant was manufactured by Messrs. Cole, 
Marchent & Morley, of Bradford, the motor also being supplied 
through them. It consists of the Edwards type of three-throw air 
pump, and circulating pump by Messrs. Gwynne; the former is 
driven at 135 revs. per min. through gearing, while the latter is 
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coupled direct to the motor, which runs at 1, 440 revs. per min. 
The valves of the pump cylinders are of the Kinghorn type. The 
total length of the circulating pipe which draws from and delivers 
to the River Trent is 308ft. and the maximum height above normal 
river level is 17ft. According to the specification the plant has to 
deal with 13, 500lb. of steam per hour, with no superheat, and give 
а vacuum at the condenser of 27in. with circulating water at a tem. 
perature of not more than 60deg.F. The whole set is compact and 
has successfully dealt with as much as 650kw. at the generator. A 
floor space of 14ft. 9in. by 7ft. 9in. is taken up by the entire set, 
and the condenser stands 4ft. 9in. high above floor Iu There is 
а grease separator by Messrs. Templer & Ranoe through which the 
exhaust steam passes before entering the condenser. The grease 
and water are separated out, each being automatically discharged, 
whether the plant is running condensing or non-condensing, by & 
Bundy trap. 

The motor is of 14 в.н.р. with an overload capacity of about 
40 percent. Its stator is constructed on similar lines to that of the 
stator of an ordinary three-phase motor, while the rotor is gener- 
ally similar to the armature of & rotary converter. It has two 
interconnected windings on it, the free ends of one being connected 
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up to а commutator. After closing the main switch, thus putting | are sufficient to operate satisfactorily all the three-phase motors in 
the current on to the stator windings, the starting switch is moved | the works, even when starting against full load. There are 22 
to the first notch of the resistance in circuit with the brushes on the | three-phase motors, ranging from 4 н.р. to 20 H. p., distributed 
commutator side of the machine. The motor driving the con- | throughout the buildings, and used for driving vacuum pumps, 
densing plant reaches a speed on the first notch of 1,060 revs. in | fans, &c. Where the motors are required to run at variable 
5 seconds. There are 13 resistance notches, the speed rising to a | speeds, as is the case with fan motors, regulation is obtained by 
maximum ав the switch moves over them. The slip rings are next | inserting resistance in the rotor circuit. The 35 н.р, motor 
short-circuited by pushing in a projecting knob at the spur-wheel | referred to above is directly coupled to a 400-volt continuous. 
end of the motor shaft. Then the starting switch is moved back to | current dynamo, which is used for charging two 200-volt storage 
the first position, and all the brushes which bear on the slip | batteries in series. Where a steady current is required. as in testing, 
rings are raised in one operation by means of a small handle. | The | photometry, &c., the current from these batteries is employed, but if 
whole operation, as outlined above, can be done in from 1 minute | perfect steadiness is not essential, as in life tests, alternating current 
to 1} minute. Commutation is absolutely sparkless under all from the 200-volt supply is 
conditions, and the starting current is just about equal to full-load used. The motor equipment 
current, being 82 amperes. With a lower frequency than 75 ~~ per has been installed by the 
second, it would be possible to reduce this starting current materially. General Electric Co., (Witton 
The efficiency guaranteed was 83 per cent., but as a fairly high Works), and we understand 
power-factor—1.e., 80 per cent.—was subsequently demanded, the that the actual saving in 
efficiency fell slightly below the figure named. It will be noted money due to the substitution 
from Figs. 1 and 2 that the efficiency and power-factor are almost of electrie for steam power, 
constant from 9 Н.Р. to 20 Н.Р. after taking into account capi- 

This pakticular motor is not arranged for reversing, as such an tal charges, interest and depre- 
operation is not necessary. When the motor is required for ciation of the new equipment, 


reversing, however, and if it is undesirable to shift the brushes, Wi amounts to about 20 per cent. 
then a second winding is provided on the stator in quadrature to 4 The visitors were shown 4 
the first winding, the two being in series. Hence, when it is N novelty in the Wytelite” 
desired to change the direction of rotation, all that is necessary is : — lamp, which the firm is now 


to change over one of the windings. It will be seen, therefore, tal 
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Ў 20 H E PE RES Ee Rese ness of the filament. In 

50 3 20 (ans ERI. ds order to make the consequent increase in temperature possible with- 

© 10 — — — БЕ out decreasing the life of the lamp or effecting a premature hanm 

& о F ing of the bulb, the glass globe is perfectly circular in shape an 

0 5 10 16 90 considerably larger than an ordinary bulb. In this way в 1 

Brake Horse Power. radiating surface is obtained which does not show the effect 0 


Fio. 2—Teet Cerves or Burton $1хоік-Рнлве Moron (Rerursioxs Inpec- | blackening so readily as the small ordinary bulb. 
TION TyPE)— 14 n. H. p., 200 vorrs, 82 лмр., 75 ~, 1,450 n. P. vi. 


In the larger sizes of Fynn motors, from 50 н.р. upwards, in- 
cluding traction motors, the Fynn method of self.excitation is 
provided. This is a very important feature, and has the great 
advantage of enabling the motor to work at all loads with a power- 
factor of unity, the efficiency only being affected to a very trifling 
extent. The actual power consumption when the con densing plant 
was dealing with, approximately, 18,5001, of steam per hour was 
12:9kw. at a power-factor of 80 per cent. Allowing for the efficiency 
of the motor, this gives a brake-horse-power of 13°8 for driving the 
whole set. : 

Our thanks are due to Mr. P. J. Pringle, Borough Electrical 
Engineer and Tramways Manager of Burton-upon-Trent, for fur- 
nishing us with the particulars for this article. 


é * , » Y N 
Fic. 2.—COMPARATIVE SIZE OF 20 To 25 c.r. “ WyTELITE " Lamp АХ * 
„t, ORDINARY ROBERTSON 16 с.р. INCANDESCENT Lamr. Scale one-third fullsize. 


' ROBERTSON LAMPS. 
| life of from 800 to 1,000 hours, an efficiency of from З to 3} Wall 
A number of gentlemen were entertained at lunch last Monday per e. p., an illuminating power of from 20 c.p. to 25 c.p. in a һоп. 
by the Robertson Electric Lamps, Ltd., and were then conducted zontal direction and from 40 c.p. to 50 c.p. in a vertical downwanl 
over the factory, where all the various processes of lamp-making | direction. The globe is partially frosted, as a rule, and is supplied. 
were explained by the staff. The company's business has been | together with the small opal reflector shown in Fig. 1, at а pric 
continuously increasing of late, the output of lamps having amounted slightly higher than that of an ordinary lamp. 
to 45 millions last year, and at present some 15,000 lamps are made В 
TEA d eee iis been extended from time to time to meet 
the demand, and the number of workpeople employed has increased 
proportionately, the employees now отаи sane 600. Improve- TESTING THE RESISTANCE OF STEEL BAILS. 
iments in the processes of inanufacture have kept pace with the сы | І s 
growth of business, and electric driving has been substituted for Messrs. Elliott Bros. have placed on the market a new 5 
steam power. This „ clectrification“ has been going on since | panel for ascertaining rapidly the resistance of track and conduc : 
the middle of December last, and is now practically completed. | rails. The resistance is ascertained by passing a known {ш 
Single-phase current at 2,200 volts is obtained from the Hammer. through the rail and measuring the drop of potential across а give 
. smith Corporation and transformed down to 200 volts on the | length, the resistance being V/C by Ohm’s law. A 5ft. length of m- 
premises, Тһе transforming plant has been erected by the | 100lb. to the vard, has a resistance of only about 0-000028 ohm £: 
. Hammersmith Corporation especially for these works, which take | 70^F. во it will be seen that the milli-voltmeter must be sens 
some 30,000 units monthly at a cost of a little over a penny per unit. | the maximum current that practice has found advisable is un 
The low-voltage single-phase current is then led to a single-phase | 200 amperes, and this gives a drop of about 00056 volt. At m 
35 H.P. motor of special design, with three slip-rings, from which it | temperatures and with material of higher conductivity, however. 4 5 
is possible to obtain threc- pliase current. Although the three phases | of about 0°0028 is not unusual. The instruments are of the sind 
obtained in this manner are not quite of equal strength, they pattern. and possibly of the illuminated dial type, this partic! 


f 2 
It is stated that the lamp is made for all voltages, has a useful 
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instrument being chosen for the length of scale it is possible to 


obtain. The ammeter is calibrated from 0-200, and is provided 


with Campbell’s compensating device, which automatically corrects 
the readings of the ammeter for changes of temperature. This 
device is incorporated in all Elliott Bros. standard ammeters. The 
milli-voltmeter is a polarised instrument, with zero in the centre of 
the scale, and reads as а rule to 0:02 volt either side of zero. A 
double-pole change-over main switch is provided, for reversing the 
eurrent through the rail, the connections being arranged so that 
the direction of the current through the ammeter always remains 
the same. Headings are taken on either side of the scale on the 
milli-voltmeter, the mean of the two readings being taken as the 
correct voltage. In this way, thermo effects, &c., are eliminated. 

The current is supplied by two 50 ampere accumulators, and the 
amount of current passing through the rail is regulated by four 
single-throw switches placed immediately below the main change- 
over switch. When all these switches are open, the circuit is broken. 
The current is increased in steps of about 50 amperes at a time by 
elosing one or more of these switches, which parallels the spirals of 
a resistance frame mounted at the back of the panel. Two large 
terminals are provided at the bottom of the panel arc for the cables 
carryin the current to the rail, and two smaller terminals for the 
milh-voltmeter leads. ' 


PARLIAMENTARY INTELLIGENCE. 


— — 


The following petitions have been lodged against bills originating in 
the House of Lords. The petitions against bills commencing in the 
House of Commons were given in our last issue?“ da 

Administrative County of London and District Electric Power Supply 
Bill.—Southall-Norwood Urban District ‘Council,: Paddington Borough 
Council, Richmond Corporation, Richmond (Surrey) Electric Light & 
Power Co., London & North-Western Railway Co., Erith Urban District 
Council, City of Westminster, Woodford Urban District Council, West- 
minster Electric Supply Corpn., Southwark Borough Council, Kingston- 
on-Thames Gas Co., Bermondsey Borough Council, Camberwell Borough 
Council, Deptford Borough Council, Lewisham Borough Council, Chelsea 
Borough Council, Stepney Borough Council, South Metropolitan Electric 
Light & Power Co., Bromley Urban District Council, Gravesend Urban 
District Council, Beckenham Urban District Council, Bexley Urban Dis- 
trict Council, Chislehurst Urban District Council, Dartford Urban Dis- 
trict Council, Dartford Gas Co., Hackney Borough Council, Hanwell 
Urban District Council, Leyton Urban District Council, Essex County 
Council, Great Eastern Railway Co., Maldens and Coombe Urban District 
Council, Wanstead Urban District Council, East Ham Corporation, 
Ilford Urban District Council, Metropolitan District Railway Co., Under- 
ground Electric Railways Co. of London, Whitechapel & Bow Railway 
Co., Barnes Urban District Council, Thames Conservancy, Ealing Cor- 

poration, Lambeth Borough Council, Hampton Urban District Council, 
Wandsworth Borough Council, West Ham Corporation, Croydon Corpora- 
tion, Teddington Urban District Council, Wimbledon Urban District 
Council, Brentford Urban District Council, Chiswick Urban District 
Council, Twickenham Gas Light & Coke Co., Barking Urban Dis- 
trict Council, Metropolitan Water Board, City of London Corporation, 
Central Electric Supply Co., County of London Electric Supply Co., 
London County Council, London United Tramways Oo., Great Northern, 
Piccadilly & Brompton and other railway companies, Heston and Isle- 
worth Urban District Council, Bromley Rural District Council, Croydon 
Rural District Council, Hampstead, Battersea, Fulham, Hammersmith, 
Poplar, St. Pancras, Stoke Newington, Woolwich, Islington and Maryle- 
bone Borough Councils, South Metropolitan Tramways & Lighting Co., 
Kingston-on-Thames Corporation, Kent Electric Power Co., Kent Electric 
Power Synd., North Metropolitan Electric Supply Co., Uxbridge & District 
Electric Supply Co., City of London Electric Lighting Co. and promoters 
of East London and Lower Thames Electric Power Bill, Kensington & 
Knightsbridge & Notting Hill Electric Lighting Companies, Grays Thurrock 
Urban District Council and companies supplying electrical energy in the 
Administrative County of London. 

Blackpool Improvement Bill.—Blazkpool, St. Ann's & ‘Tfytham Tram- 
ways Co., Lancashire & Yorkshire Railway Co., London & ‘North-Western 
Railway Co. 

Central Klectrie Supply Co.'3 Bill. - Paddington Borough Council, Lon- 
don & North-Western Hailway Co., City of Westminster, London Elec- 
tric Supply Corpn., Kensington & Knightsbridge Electric Lighting Co., 
Notting Hill Electric Lighting Co., Brompton & Kensington Electric 
Supply Co., Chelsea Borough Council, City of London Corporation, 
London County Council, Great Northern, Piccadilly & Brompton and 
other railway companies, Hampstead, St. Pancras and Marylebone 
Borough Councils, promoters of Administrative County of London and 
District Electric Power Bill. 

Charing Cross & Strand Electricity Supply Co.’s Bill.—South London 
Electric Supply Corpn., Great Northern and other railway companies, 
City of Westminster, Woodford Urban District Council, London Electri: 
Supply Corpn., Stepney Borough Council, Hackney Borough Council, 
. Westminster Electric Supply Corpn., Hornsey Borough Council, Leyton 
Urban District Council, Essex County Council, East Ham Corporation, 
Ilford Urban District Council, Thames Conservancy, Lambeth Borough 
Council, Whitechapel & Bow Railway Co., West Ham Corporation, 
Barking Urban District Council, Walthamstow Urban District Council, 


City of London Corporation, County of London Electric Supply Co., 


Bt. James & Pall Mall Electric Light Co., London County Cauncil, 


Tottenham Urban District Council, Edmonton Urban District Council, 
Southgate Urban District Council, Islington, Poplar, Shoreditch and Stoke 
Newington Borough Councils promoters of the Administrative County of 
London and District Electric Power Bill, Wood Green Urban District 
Council, City of London Electric Lighting Co., and promoters of the 
East London and Lower Thames Electric Power Bill, North Metropolitan 
Electric Power Co. 

City of London Electric Lighting Co.’s Bill.—South London Electric 
Supply Corpn., Great Northern and other railway companies, Erith Urban 
District Council, Southwark Borough Council, London Electric Supply 
оро; Camberwell Borough Council, Lewisham Borough Council, Dept- 
ford Borough Council, South Metropolitan Electric Light & Power Co., 
Bromley Urban District Council, Gravesend Urban District Council, 
Beckenham Urban District Council, Bexley Urban District Council, Dart- 
ford Urban District Council, Dartford Gas Co., Chislehurst Urban Dis- 
trict Council, Westminster Electric Supply Corpn., Thames Conservancy, 
Lambeth Borough Council, West Ham Corporation, City of London Cor- 
poration, County of London Electric Supply Co., London County Council, 
Baker-street & Waterloo Railway Co., Great Northern, Piccadilly & 
Brompton Railway Co., Bromley Rural District Council, Bermondsey, 
Battersea and Woolwich Borough Councils, Kent Electric Power Co., 
Kent Electric Power Syndicate, Promoters of Administrative County of 
London and District Electric Power Bill. 

County of London Electric Supply Co.'s Bill.—South London Electric 
Supply Corpn., Great Western md other railway companies, City of West- 
minster, Southwark Borough Council, London Electric Supply Corpn., 
Chelsea Electricity Supply Co., Westminster Electric Supply Corpn., 
Lambeth Borough Council, Thames Conservancy, Wandsworth Borough 
Council, Croydon Corporation, Metropolitan Water Board, City of London 
Corporation, London County Council, Great Northern Piccadilly & 
Brompton Railway Co., Tottenham Urban District Council, Camberwell, 
Battersea, Deptford, Lewisham and Shoreditch Borough Councils, Pro- 
moters of the Administrative County of London & District Electric Power 
Co., Lea Conservancy, North Metropolitan Electric Power Supply Co., 
City of London Electric Lighting Co., and promoters of East London and 
Lower Thames Eleetric Power Bill. ; 

East London and Lower Thames Electric Power Bill.—South London 
Electric Supply Corpn., Great Northern and other railway companies, 
Woodford Urban District Council, London Electric Supply Corpn., Ber- 
mondsey Borough Council, London, Tilbury & Southend Railway Co., 
Stepney Borough Council, South Metropolitan Electric Light & Power 
Co., Hackney Borough Council, Wanstead Urban District Council, East 
Ham Corporation, Ilford Urban District Council, Essex County Council, 
Whitechapel & Bow Railway Co., Thames Conservancy, West Ham 
Corporation, Barking Urban District Council, Metropolitan Water Board, 
Greenwich, Deptford, Woolwich and Poplar Borough Councils, City of 
London Corporation, County of London Electric Supply Co., London 
County Council, promoters of the Administrative County of London & 
District Electric Power Co., Grays Thurrock Urban District Council, 
North Metropolitan Electric Power Supply Co., Charing Cross & Strand 
Electricity Supply Corporation. 

Hastings Tramways Bill —Hastings Corporation, Bexhill Water & Gas 
Co., Bexhill Corporation. | | б. 
Metropolitan Electric Supply Co. (Acton) Bill. —Willesden Urban District 
Council, Middlesex County Council, Metropolitan Water Board, Promoters 
of the Administrative County of Lon lon & District Electric Power Co. 
Metropolitan Electric Supply (Extension. of Powers) Bill.—Southall- 
Norwood Urban District Council, Paddington Borough Council, London 
& North-Western Railway Co., City of Westminster, Kensington & 
Knightabridge Electric Lighting Co., Notting Hill Electric Lighting Co., 
Brompton & Kensington Electric Supply Co., London Electric Supply 
Corpn., Chiswick Urban District Council, Feltham Urban District Council, 
Staines: Urban District Council, Twickenham Urban District Council, 
South London Electric Supply Corpn., Hanwell Urban District Coancil, 
Westminster Electric Supply Corpn., Brentford Gas Co., Underground 
Electric Railways Co. of London, Metropolitan District Railway Co., 
Ealing Corporation, Thames Conservancy, Lambeth Borough Council, 
Hampton Urban District Council, West Ham Corporation, Teddington 
Urban District Council, Brentford Urban District Council, County of 
London Electric Supply Co., London County Council, Fulham, Hammer- 
smith, Hampstead, St. Pancras and Marylebone Borough Councils, Hes- 
ton and Isleworth Urban District Council, St. James & Pall Mall Electric 
Light Co., promoters of the Administrative County of London and District 
Electric Power Bill, Uxbridge & District Electric Supply Co., City of 

London Corporation. 

Metropolitan Railway Co.'s Г.И. — Chelsea Electricity Supply Co., West- 
minster Electric Supply Corpn., North Metropolitan Electric Power 
Supply Со.; the Electric Lighting Companies of London. 

Merborough and Swinton Tramways Dill.—Swinton Urban District 
Council, Rotherham Corporation, Mexborough Urban District Council. 
North Metropolitan Electric Power Supply Co.’s Bill.—Great Northern 
and other railway companies, City of Westminster, Westminster Electric 
Supply Corpn., Hackney Borough Council, Hornsey Borough Council, 
West Ham Corporation, City of London Corporation, County of London 
Electric Supply Co., London County Council, Great Northern, Brompton 
& Piccadilly Railway Co., Charing Cross, Euston & Hampstead Railway 
Co., Tottenham Urban District Council, Islington and Shoreditch Borough 
Councils, Edmonton Urban District Coancil, Southgate Urban District 
Council, Wood Green Urban District Council, promoters of the Adminis- 
trative County of London & District Electric Power Co., Charing. Cross 
& Strand Electricity Supply Co. 

Oldham and Saddleworth Tramways Bill.—National Telephone Co. 
Southend and. Colchester Light Railways Bill.—Great Eastern Railway 
Co., Southend Corporation, Maldon Rural District Council. 
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South Lancashire Electric Tramway Co.’s Bill.—Lancashire Electric 
Power Co., Warrington Corporation, Worsley District Council, St. Helen's 
Corporation. 

Wellingborough and District Tramroads and Electricity Supply Bill.— 
Finedon Urban District Council, Bedfordshire County Council, North- 
amptonshire County Council, Thrapston Rural District Council. 

The following bills were read a second time in the House of Lords on 
Tuesday :—Administrative County of London & District Electric Power, 
Blackpool Improvement, East London & Lower Thames Electric Power, 
Hythe Corporation, Nottingham Corporation. 


ELECTRICITY IN MINES. 

In the House of Commons on Thursday last week Mr. JOHN ELLIS 
asked the Secretary of State for the Home Department whether the rules 
respecting the use of electricity in and about coal mines had been settled 
and published; and, in that case, in what Parliamentary Paper could a 
copy be found. | 

Mr. AKERS-DOUGLAS, in a printed reply, said that these rules had 
been settled with the owners’ association and approved by the men’s 
representatives. They were not yet in force, as they had to be proposed, 
by statute, to each colliery owner individually; but the notices of pro. 
posal, some thousands in number, would all have been despatched within 
the next few days, and the rules would, in each case, come into force, if 
not objected to, within 20 days from the receipt of the notice. The rules 
as settled had not yet been made public, but he would be happy to send 
Mr, Ellis a copy if he desired it.* 


WIRELESS TELEGRAPHY. 


In the House of Commons on Thursday last week Major SEELY asked 
the President of the Board of Trade whether the installation of wireless 
telegraphy for life-saving purposes on the East Goodwin, South Goodwin, 
Gull, Tongue, Sunk, and Cross-Sand lightships, as to which arrangements 
were in progress in June, 1903, had yet been completed; and if not, at 
what date the work was likely to be finished. 

Mr. GERALD BALFOUR, in a printed reply, said the necessary legal 
agreement between the Board of Trade, Trinity House, and the Marconi 
Wireless Telegraphy Co., with the assent of the Admiralty and the Post 
Office, had not yet been completed. The legal and administrative diffi- 
culties had been great, as it was necessary to deal with questions affecting 
wireless telegraphy in this country by legislation, and to safeguard the 
rights of the Post Office. He was in hopes, however, that the completion 
of the agreement would not be long delayed, and when completed he saw 
no reason to doubt that the actual work of installation would proceed 


expeditiously. 


THE PACIFIC CABLE. 

In the House of Commons on Thursday last week, in answer to Mr. 
Gibson Bowles, 

The CHANCELLOR OF THE EXCHEQUER said that the amount 
borrowed for capital expenditure on the Pacific Cable was being repaid 
by a terminable annuity provided in the vote for telegraph subsidies and 
Pacific cable (Civil Service Estimates, Class V., 5). The colonial shares 
of the expenditure were recovered from the colonial governments after the 
close of each financial year. The first instalment of the annuity for the 
repayment of the borrowed capital was included in the vote for 1903-4, 
and the colonial share had been received in the present financial year. 


LEGAL INTELLIGENCE. 


Jandus Arc Lamp & Electric Light Co. (Ltd.) v. the Arc 
Lamp (Ltd.) 

This case again came before Mr. Justice Kekewich on Monday, the 

are hearings having been reported in The Electrician of Jan. 20 and 
eb. 17. 

Prof. J. D. Cormack, Mr. J. Swinburne and Mr. Adam gave further 
evidence as to various experiments made by plaintiffs. 

Mr. GRAY, in summing up the defendants’ case, submitted that size, 
diameter or capacity had nothing whatever to do with the life of the carbon. 
On the evidence of Mr. Swinburne alone he argued that the experiments 
proved conclusively that nothing whatever could be concluded so far as 
plaintiffs’ experiments were concerned even to prove a prima facie case, 
that size had anything to do with the life of the carbon. Experiments 
of this kind could not possibly be conducted except over a long period of 
time and after a great deal of repetition. 

His LORDSHIP: In my opinion, the experiments would be no safe 
guide, and I do not mean to regard them at all. 

Mr. GRAY said the onus was upon the plaintiffs to prove that size was 
a feature of any importance, and they had failed to do so. Plaintiffs had 
proved nothing except that tightness was of importance, and that point 
defendants admitted. With regard to anticipations, counsel submitted 
that there was no more complete or comprehensive direction to prevent 
air getting into the globe than was contained in Beardsley. The Beardsley 
specification was an absolute anticipation so far as the life of the carbon 
was coneerned. As to the question of utility, counsel said somewhat 
visionary evidence had been given as to the sale of the Howard patent. 
It had been said that the Howard patent was responsible for a revolution 
in electric arc lighting. The Jandus Co. sold a considerable number of 
lamps made under the Jandus patent in 1895, and it was not till 1896, 
three years after the date of the Howard patent, that they acquired that 
patent. Upon the evidence, they acquired it, not because it was a 


* The new rules will be found on page 756 of this issue. 


wonderful epoch-making patent, but because there was a claim for an 
inner and an outer globe. 

His LORDSHIP said {һе evidence of Mr. Dugald Clerk was that the 
J andus Co. acquired the Howard patent because it was thought that they 
were infringing it. 

The learned Counsel, proceeding, said plaintiffs had never told his 
Lordship what particular point appeared in the Howard patent that did 
not appear in the Jandus patent. He submitted that, upon the evidence, 
no lamp made according to the true Howard's specification had ever been 
put upon the market. As to the question of subject matter, counsel 
submitted that there never had been a case decided in the Courts in which 
а mere alteration of size had been held to be subject matter for a patent. 

His LORDSHIP said that, with reference to that rt of the Howard 
patent with which they were concerned, he proposed to hold that what 
Howard claimed to have invented was a lamp enclosed in a small 
envelope, practically airtight, but yet allowing escape of gases at the top ; 
that Howard attained what he claimed—namely, an increase in the life 
of the carbon—and, further, that the invention had been commercially 
useful and had not been anticipated. He wished to hear the plaintiffs’ 
counsel in reply on the question of subject matter. 

Mr. FLETCHER MOULTON argued that change of size might be a 
most important practical step towards revolutionising or altering widely 
the general practice. There was no enclosed lamp before the date of this 
parant Now all the best lighting effects were by enclosed lamps. The 
earned counsel quoted a number of authorities in support of his con. 
tention that there was proper subject matter. 

His Lordship reserved judgment. 


Tilling Limited v. Dick, Kerr & Co. (Ltd.) 


Mr. Justice Warrington on Saturday gave judgment in this action, in 
which plaintiffs sued defendants for damage caused to their omnibuses by 
certain obstructions placed by defendants in the highways. (The case 
was reported in our last issue, pp. 720 and 721.) His Lordship found, as 
a fact, that negligence was not proved against defendants. London 
County Council, prior to 1900, purchased under statutory powers the South 
London tramways, and by the London Tramways Electric Power Act, 
1900, substituted. electrical for horse traction. The 6th section empowered 
the Council to place, lay down, construct and maintain on, in, under or 
over the surface of any street, and to attach to any house and building 
such posts, conductors, wires, cables and apparatus, and to make and 
maintain such openings and ways in or under the surface of any street 
as may be necessary or convenient for such electrical working, and to 
reconstruct or make such alterations of the tramways and to execute 
all works on or in connection therewith, in, over or under the streets 
or roads in which the same are laid as may be necessary for adapting the 
same to be so worked. The special acts of the London Tramways Co. 
and the General Tramways Act provided that the uppermost surface of 
the rail should be on a level with the surface of the street and that rights 
of the public to pass over or along the streets should not be abridged save 
as in the acts provided. For the purpose of converting tramways the 
Council made a contract with defendants by which the latter undertook ' 
the work described therein, and in the specification annexed at a certain 
price. The specification provided, amongst other things, that the contract 
should include the provision and maintenance of all temporary lines, 
turn-outs and cross-over roads to be used during reconstruction. The 
contract and specification contained provisions casting upon the defen- 
dants the duty of observing the provisions of the statutes and the respon- 
sibility for all damage caused by interference with traffic or otherwise. 
Clause 13 of the specification, or that part of it which was material, was 
as follows: ‘‘The reconstruction, unless specially otherwise ordered by 
the engineer or his representative, is to be carried out on one track only 
over each section opened at one time. The contractors shall provide all flush 
or raised temporary junctions and termini, diverting horse traffic so that 
it can be carried from both the up and down services on the track which is 
in process of reconstruction, and they aret: lay flush or raised temporary 
lines as required between the turn-outs, or if so ordered by the engineer or 
his representative to ensure that the process of excavation and removal of 
sewers, pipes, wires, &c., or the general process of reconstruction shall 
interfere as little as possible with the regular tramway services along, or 
crossing, the road. At the trial a portion of the Romney-road, opposite the 
Royal Naval College, was taken as an example of what had been done by 
defendants for maintaining the traffic on a double line of rails and with 
the desire at the same time to interfere as little as possible with the 
ordinary traffic ; the defendants laid between kerb on one side of the 
road and the permanent tramway a line of rails, at the same time closing 
altogether the other half of the road. The half which was open to traffic 
was thus occupied by one of the two permanent lines and by the tem- 
porary line. The temporary line was constructed on rails with a bevel 
on either side from the ground to a height of 2in. or thereabouts, and 
with a groove in the top to take the flange of the wheel. The upper- 
most surface of the rails was, therefore. not on a level with, but was 
above, the surface of the street. At intervals there were clamps and 
nuts projecting above the surface of the raised rails, At the two 
ends of each section so dealt with, called a turn-out, а junction was 
made between the temporary line and the permanent tramway. 
He found, as a fact, that the rails were an obstraction to the highway and 
caused damage to plaintiffs’ omnibuses. There was evidence, which he 
accepted, that it would have caused great public inconvenience to inter- 
rupt the service of the cars, and that less real interference to ordinary 
traffic was caused by the construction of the turn-outs than by carrying 
on & iram service on a single line with cross-overs at intervals. The first 
question was, Were the acts of defendants authorised by the statute? It 
was olear that the acts of defendants would be a cause of action fo 
plaintiffs unless they were so authorised; and further, that if the acts 
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in question were authorised expressly or by necessary implication, 
defendants would be excused, although the doing of them might occasion 
& nuisance, public or private. It was contended that the works con- 
structed by defendants were works necessary for adapting the tramways 
to be worked by electricity, and were therefore authorised by sec. 6. 
He could not adopt defendants’ contention. In his opinion the 
works they had constructed were not necessary for adapting the tram- 
ways to be worked by electricity, but were necessary (if at all) for 
maintaining the tramcar service uninterrupted. Works for this 
purpose were, in his judgment, not covered by the act, and defendants 
were accordingly not protected by 1t. Then as to the action being barred 
by the Public Authorities Protection Act, 1893. In the absence of 
authority, he should have been prepared to hold that contractors under- 
taking work for their own profit were not within the protection of an act 
passed, as this was, for the protection of persons acting in the execution 
of statutory and other public duties. When the facts of the case were 
considered it was clear that this action did not fall at all within that act. 
The damage done to the road in question was done hy certain contractors, 
and those contractors were not the servants or agents of a corporation in 
doing that damage. The contractors were simply persons who contracted 
to deliver certain stone and material within the limits of the Council’s 
area. In his opinion, therefore, plaintiffs were entitled to the relief they 
asked. It was agreed that the damages were to be ascertained by some 
form of reference. Defendants must pay the costs up to and including judg- 
ment. He proposed, therefore, to make a declaration that plaintiffs were 
entitled to recover damages in respect of the matters complained of, and 
to refer it to the official referee to ascertain the amount of such damages. 
The plaintiffs were also entitled to costs up to judgment, the subsequent 
costs to be dealt with by the referee. 

A stay of execution was granted pending an appeal, and it was agreed 
to stay the reference to the official referee until alter the hearing of the 
appeal if notice of appeal were given within 14 days. 


Corporation of Norwich v. Norwich Blectiic Tramways Co. 


Yesterday (Thursday) this case came before the Court of Appeal (Lords 
Justices Vaughan Williams, Romer and Stirling) on the appeal of the 
company against a judgment of Mr. Justice Phillimore (reported in our 
issue for July 15). 

Plaintiff corporation sought to recover £53 odd paid by them for repair 
of roads said to have been damaged by defendant company’s tramways, 
and both parties sought a declaration of their rights under the Norwich 
Tramways Act, 1897. This act incorporated provisions in the General 
Tramways Act, under which the company had to keep in good repair and 
to the satisfaction of the local road authority, (1) so much of the road as 
lay between the road lines of the tramway, (2) if there were two tramways 
belonging to the company within 4ft. of each other the portion of the 
road between the two tramways, and (3) so much of the roadway as 
extended 18in. beyond the rails on each side of any such tramway. If 
the company failed to comply the Corporation might, after seven days’ 
notice, open and break up the road and do the necessary works at the 
expense of the company with interest at 5 per cent. The act also pro- 
vided that whenever the road authority, the Corporation in this case, 
altered the level of any road on which the tramline was laid the company 
should at the same time alter its rails to level them with the altered 
surface of the road. If this was not done and the lines became a 
danger to public traffic, a penalty of £5. 10s. could be imposed. It 
was further provided that where there was a less space than 3ft. 
between the footpath and the tramway rails, the company should 
pave and maintain the road. It was shown that in some cases the 
tramways were laid in granite setts in macadam roads and at the point 
where the macadam became worn lower than the granite a hollow was 
formed into which the wheels of vehicles sank and water accumulated, 
making the macadam rotten and soft. The Corporation had repaired 
these hollows, the company denying responsibility on the ground that the 
surface of the macadam was bad, and the whole of it was in need of 
repair. Mr. Justice Phillimore fcund that while the macadam might have 
been in better repair, in the greater number of cases it was in sufficiently 
good repair. The sub-section was difficult to construe, but on the whole 
he thought that the fact that macadam wore away more quickly than 
granite had been considered in tio legislation that had been carried out, 
and that it was intended to throw upon the tramway companies as & con- 
dition of the privilegcs given them, the duty of maintaining the even 
contour of the road by a proper junction of the two surfaces. He there- 
fore gave judgment for the Corporation for £53 with 5 per cent. interest. 
He also made a declaration in favour of the Corporation. (See The 
Electrician, July 15, 1904, p. 532.) 

Mr. DANCKWERTS, K. C., for appellants, now said there were two 
questions which arose in the case, one of which unhappily was not raised 
in the Court below, but he was bound to call the attention of the Court to it. 
That was whether the High Court had any jurisdiction in the matter 
whatever. The other point was as to the construction of а provision 
in the private Act of Parliament with regard to the extent of the liability 
of the company for whom he appeared. It had been held that 
questions arising under the section between a body like the Corpora- 
tion and а body like the company should be referred to and 
decided by a referee appointed by the Board of Trade, and that 
the Court had no jurisdiction. Tbe action was brought to recover 
money expended by the Corporaticn in alleged or disputed default, and 
the company to do certain repairs, aid for a general declaration as to 
the extent of the company’s liability to repair. Mr. Justice Philli- 
more made a declaration, and that question was a very important one 
because it rot only took away from the referee appointed by the Board «f 
Trade in this case the very questions which, under the act, were to be 
referred to him, but it took away his jurisdiction in other cases. The. 


money matter was trifling, the important part was the declaration 
Under the General Tramway Act the tramway company, {whenever it 
laid a tramway, was obliged to repair the road and maintain the road- 
way with such materials, &c., as the road authority required, and to the 
satisfaction of the road authority; that was, they were obliged to 
maintain the roadway between the rails and 18in. on each side of the 
rails, and where there was a double line of tramway the space between 
the rails as well. In this Act of Parliament the 4ft. limit had been done 
away with, and in certain narrow streets the company was bound to 
maintain the whole width of the street. In addition the company was 
bound to lay the rails so that the upper surface of the rail was not above 
the level of the surface of the roadway. The company had to maintain 
the roadway with such materials as the local authority required and to 
its satisfaction. There was a section in the act whicn said that if the 
company failed to maintain and keep in repair the junction between the 
surface of the Corporation's part of the roadway and the tramway 
company’s part certain consequences would follow. The question was 
what was the meaning of the word “ junction.” 

Lord Justice ROMER: They seem to have foreseen the difficulty. You 
may look after your foot of the road and get it nice and perfect and the 
Corporation may look after theirs, and so far as it is looked at by itself 
it cannot becomplained of. But through wearing down there may be a 
difference in level at the junctions. They cannot both do the necessary 
work because they would interfere with each other. It must be put on 
someone, and they say it must be put on you. 

Mr. DANCKWERTS said if it was merely the maintenance of the 
junctions he should not object, but the Corporation went a good deal 
beyond that. The Corporation sought to construe the act solely with 
regard to macadam, and said the company must maintain the surface of 
the macadam for the necessary distance in order to keep a level contour. 

Lord Justice VAUGHAN WILLIAMS : I think Mr. Justice Phillimore's 
judgment means that the obligation on the company is to maintain the 
contour of the road. 

Mr. DANCKWERTS : They have, in fact, mended their macadam part 
of the road, and sought to charge us with the cost. 

Lord Justice VAUGHAN WILLIAMS: I should have thought an engi- 
neer was the very person to say whether in & particular instance it was 
necessary to do that. 

Lord Justice ROMER thought it was particularly a case which 
should have been taken to the Board of Trade. The question was 
whether, as that course had not been adopted, the jurisdiction of the 
Court had been ousted. 

Lood Justice VAUGHAN WILLIAMS: If you had been a private 
individual instead of a company there would have been no necessity 
for an action at all. Whenever a Corporation and a company come in 
conflict, I do not know whose fault it is, but at once an abundant stream 
of unnecessary expense commences to flow. 

Mr. DANKWERHTS : The reason is because the surveyor of the Corpo- 
ration tries to throw upon the tramway company as much as he can of 
the repairs. 

In answer to a question from the Bench, Mr. McMORRAN, K. C., for 
the Corporation, said all the Corporation contended was that the com. 
pany was bound to see that there was not an actual dip at the line of 
junction. 

Mr. DANKWERTS said that was not what the Corporation had 
claimed, and produced a photograph showing work done for which the 
Corporation claimed payment of the entire cost. 

It was again suggested from the Bench that the matter should be 
brought before the Board of Trade,and Mr. Dankwerts said he would make 
an offer. The amount in dispute was a small one, which the company 
would be willing to pay without prejudice to the general question, and set 
aside all that had happened in the Court below. There were some roads 
about which the Corporation had given notice, and the company had 
asked for arbitration with the Board of Trade, and if it was possible in 
that case they could get legitimately before the Court, the arbitrator 
stating his award in the form of a special case. 

Mr. McMORRAN was unable to accept the offer. They would have to 
throw away everything they bad done and would not get any further 
forward, 

Later, however, it was arranged that the hearing should be adjourned 
until decision had been given in the Houre of Lords in the case of Joseph 
Crossfield & Sons (Ltd.) v. Manchester Ship Canal C». on the point ot 
jurisdiction, with liberty to either party to apply to restore the appeal. 


Kay v. British Westinghouse Oo. 


In the Court of Appeal on Friday (before the Master of the Rolls and 
Lords Justices Mathew and Cozens-Hardy) defendant company asked for 
judgment, or, alternatively, for & new trial of the action, which was 
heard before Mr. Justice Jelf and a special jury at Manchester Assizes in 
July, and reported in our issue of July 15. 

Mr. DICKENS, K.C., for appellants, said the action was brought by a 
workman for damages in respect of injuries caused by his falling against 
a part of the electric lighting apparatus of the company's works at Traf. 
ford Park and getting burnt by the current. Plaintiff's case was that 
defendants had been guilty of negligence, and that they had committed а 
breach of duty under the Workshops and Factory Acts by reason of not 
having fenced in alleged dangerous parts of the machinery of the factory 
--namely, the switch in question. Alternatively, plaintiff said defendarts 
were guilty of negligence in not supplying safe and efficient plant for the 
carrying on of their business. In defence it was pleaded that the switch 
in quéstion was not machinery, either within the ordinary meaning of 
the word or within the meaning of the Factory Acts, and, secondly, ‘that 
if there was negligence it was not the negligence of defendants, but that 
of a fellow servant of the plaintiff —nam:ly, the general manager of the 
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factory. On the point, under the Factory Acts, the learned judge at the 
trial expressed the opinion that the switch in question was not a part of 
the machinery, and reserved his decision. He, however, left the question 
of common law negligence to the jury, who returned a verdict for plain- 
tiff, with £850 damages. The ground of the present appeal was that the 
learned judge misdirected the jary—in the first place, by telling them 
that defendants were liable for the negligence of their servant, and, 

secondly, by holding that the defence of common employment set up was 
not an answer to the claim, notwithstanding the fact that the whole 
management of the factory was left in the hands of the manager. 

He (counsel) submitted that the jury found that it was dangerous to have 
ihe switches uncovered, but the question here was whether the defendants 
were responsible for their not being covered in. He submitted that the 
defence of common employment was a good defence against the claim at 
common law. 1t was proved at the trial that the whole m anagement of 
the factory was handed over to the general manager, that the switches in 

question were put up at his orders without the knowledge of the directors, 
and that the work of covering them in was being carried out by an 
employé of the company. It was quite clear as a matter of law that the 

manager of a company was the fellow servant of &n ordinary employé of 

the company, and counsel’s submission was that the negligence, if any, 

was the negligence of a fellow servant, and that, therefore, the company 
was not liable. As to the suggestion that this was not efficient machinery, 
supposing, of course, that it was, in fact, machinery, his point was 
that it only became dangerous by reason of its position. Had it been 
7ft. from the ground instead of 5ft. the accident would not have hap- 

pened. Defendants had complied with all the obligations cast upon 

them by law; they had provided an experienced and fully qualified man 

to take their place. 

Lord Justice MATHEW: Do you say that because they employed an 
experienced man as manager that is enough to exonerate them from 
liability ? 

Mr. DICKENS : If we employ an experienced man, and we supply all 
proper and necessary materials, I submit that we have fulfilled our legal 
obligations. He submitted that the switch was not machinery which 
the company was under a statutory obligation to fence. A mere switch 
had no connection with the machinery of the factory, and was used in the 
same way and exactly for the same purpose as the tap toa gas bracket. 

THE MASTER OF THE ROLLS, in giving judgment, said that, apart 
from the alleged misdirection of the Judge, there was abundant evidence 
in justifying the jury in coming to the conclusion they did. There was 
ample evidence to show that the system of live electric wires, unguarded, 
was defective, and it was proved that this fact was brought to the know- 
ledge of the directors. The mischief which had caused the accident had 
attracted the notice of the inspector, who caused formal notice to be 
served upon the company, and Mr. Westinghouse, one of the directors, 
must have seen the switches unguarded when going through the place. 
He was a specially skilled person, and therefore one who would have been 
acute in observing the fault which had been brought to the notice of the 
board b y the inspector. The evidence submitted to the jury was sufti- 
cient to saddle the company with the obligation ofMealing at once with 
the mischief and possible danger from these live points. As regarded the 
question of whether the switches were machinery Within the meaning of 
the Factory Acts, it was not necessary to decide the point, and he desired 
to reserve his opinion upon it. It was enough for him to say that on 
the main point there was no reason to complain either of the summing 
up of the learned judge or of the verdict of the jary. 

Lords Justices Mathew and Cozens-Hardy concurred, and the appeal 
was dismissed with costs. 

A stay of execution with a view to taking the case to the House of Lords 
was refused. 


Neale v. East Ham Oouncil. 

In the King’s Bench Division on Tuesday, before Mr. Justice Ridley 
and a special jury, plaintiff sued East Ham District Council, to recover 
damages for personal injuries, alleged to have been caused by defendants’ 
negligence. Defendants denied the injuries and the negligence, and 
pleaded inevitable accident.“ 

It appeared that on Sept. 13, 1903, plaintiff was seated on the top of 
one of defendant’s tramcars, and as the car was proceeding the trolley 
wire snapped, a portion of it flew back, and (according to plaintiff) 
struck him on the head, burning his cap and giving him an electric 
shock, while almost at the same moment the iron arm jumped back and 
struck him. From that time he alleged his health had gone from bad to 
worse, his right eye having been rendered useless, £o that he was unable 
to carry on his trade, and he had been attacked by locomotor ataxy. One 
of the statutory rules under which defendants had constructed their 
tramway system provided that every carriage should be so constructed as 
to provide for the safety of passengers and for their protection from the 
apparatus used for drawing or propelling the carriage. Some of their 
tramcars had a covering over the outside passengers, but the onc in ques- 
tion had not; and plaintiff urged that if the covering hud been there the 
accident could not have happened. It was submitted for pluintiff that 
the mere happening of the accident constituted evidence of negligence. 

For the defence it was urged that the material employed (the wire) was 
the best that could be pot, that it was tested before being put up, and 
was examined once a week. Further, that plaintiff’s claim. assuming he 
had been struck as alleged, was an extravagant one. 

Mr. Justice RIDLEY, in summing up, said that it was a question of 
importance whether a council, setting up a system of tramways of this 
kind, were responsible for the breaking of a wire. The same principle 
was applicable to the case as to other cases of the bind namely, that the 
Council were not insurers, but were liable for damage caused by want of 
such reasonable care as was necessary in view of the nature of the means 
of propulsion employed. The jury could not say that the absence of a 


roof was negligence, for there were many tramcars running without roofs. 
The point to be considered by the jury was whether there had been a 
proper examination of the wire before and after it was put up. There 
was an inspection once a week, but that would not meet the case of an 
internal flaw in the metal, which it was impossible to obviate or detect. 
The jury found for defendants, and judgment was entered accordingly. 


Spaull v. Johnson and Others. 


Mr. Justice Warrington, in the Chanceay Division on Monday, heard 
an action in which plaintiff, a partnership negotiator and general busi- 
ness agent, sought to recover commission for introducing investors for a 
certain patent for wireless telegraphy and telephony and for specific 
performance of a clause in an agreement vesting in plaintiff one-tenth of 
the world’s rights in the invention. Plaintiff alleged that in pursuance 
of the terms of the agreement, he introduced Dr. Richardson and Mr. Holt. 
The agreement was signed by Mr. Johnson for the Torophoric Syndicate, 
in which plaintiff suggested all the defendants wereincluded. The state. 
ment of claim alleged that Johnson accepted certain moneys from the 
gentlemen introduced by plaintiff, and he claimed an account. 

Defendant JOHNSON pleaded that the agreement was only to hold 
good for seven days and that he did not agree to its terms on behalf of the 
other defendants. He further pleaded that, under the circumstances, the 
provisions were wholly unreasonable, and that specific performance 
should be refused on the ground of hardship. The other defendants 
denied that they had any part in the agreement, one of them adding that 
the Torophoric Syndicate was not a registered company and had no legal 
existence, but was merely & pseudonym invented by Johnson. 

His LORDSHIP found that plaintiff had not carried out his agreement, 
the foundation of which was the introduction of £500, and there must be 
judgment for defendants with costs. 


Overhead Wires in the City of London. 


The National Telephone Co. were summoned at the Guildhall (London) 
under the London Overhead Wires Act, for having a wire across a main 
thoroughfare not duly supervised and maintained. In support of the 
summons it was stated that this was the first case in the City under the 
Act. On Dec. 9 last, this particular wire was found hanging loose, in a 
rusty condition, appa:ently brought down by the high wind. It had done 
no harm, but as it weighed 261b., and fell from a height of 60ft., the 
result, it was urged, would have been disastrous had anyone been passing 
at the time. The wire was not in use and had apparently been forgotten. 

Mr. R. GODDARD, for the company, said his clients took very con- 
siderable pains to see after their wires and it was eloquent testimony to 
their care that this was the first case that had ever been in any court in 
the metropolis. There was no laxity. Every precaution was taken, and 
they employed an army of fault-finders to detect any faults in the 
wires. Any system, however perfect, would break down at times. 

The Alderman (SirJ. Knill) imposed a penalty of £5, with £2. 28. costs. 


National Telephone Co. v. Brooker. 


At Tunbridge Wells last week, before Judge Emden, plaintiffs claimed 
£4. 5s. 4d. for the use of the telephone and party-line fees. 

Mr. S. J. SMITH, the company’s district manager at Maidstone, said 
he signed an agreement with defendant for & telephone connection in 
1903, defendant paying his first instalment in June, 1903. After that he 
was in arrears, 12s. 8d. in January, and was disconnected in February, 
1904, due notice being given. No letters of complaint were received from 
defendant as to any defect in the service. 

For defendant it was urged that there had been a defective service. 
There were, he said, many occasions when he could not ring up. 

Defendant having given evidence, his HONOUR asked why the plaintiff 
company, having disconnected the service in February, claimed up to May. 
Surely the disconnection in February was a termination of the contract? 

After long legal argument on the point whether thedisconnection of the 
service by the company really terminated the contract between them and 
their customers, his Honour held that even if no defective service had 
been established, the company, by disconnecting defendant's service іп 
February, had terminated the contract as between the company and the 
customer. The claim would not therefore be allowed, and the action 
would be dismissed. 

Leave to appeal was refused unless the company paid costs. For the 
company it was stated that the question of an appeal would be mentioned 
at the next sitting of the Court, and his HONOUR said the question of costs 
would be considered when the application for leave to appeal was renewed. 


Pacific Cable.—In our Parhauientary Intelligence" will be 
found record of a question put by Mr. Gibson Bowles to the Govern- 
ment on Thursday last as to whether the Colonies had yet paid 
their contribution of 41,400,000 to the capital cost of the Pacific 
Cable. The reply of the Chancellor of the Exchequer will be found 
duty set out. Mr. Gibson Bowles’ question was made the subject 
of an instructive (because accurate) review of the Pacific cable 
situation which appeared in the London “ Morning Leader " of the 
17th inst. In this review facts and figures are marshalled which 
we recommend to the notice of all who may take an interest in the 
question of the position of the Pacific Cable, as an example of 
State-aided competition with private enterprise. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACAN T AND FILLED. 


An electrical engineer is required by the Government of British 
Honduras. The duties will comprise the erection and supervision 
of telegraphic and telephonic lines and apparatus, electric lighting 
works, &с. Salary $1,500 (American) per annum, with travelling 
allowance. Engagement for three years. Applications will be 
received by the Crown Agents for the Colonies, Whitehall-gardens, 
London, S. W., up to March 7. See also an advertisement for 
further particulars. 

The directors of the Great Western Railway Co. require an elec- 
trical engineer for traction and lighting. Salary £600 per annum. 
Applications to secretary (Mr. G. K. Mills), Paddington Station, 
London, W., by 27th inst. 

Yorkshire Electric Power Co., Central Bank Chambers, Leeds, 
require a costs clerk, with practical knowledge of s‘orekeeping and 
general office routine of an electric power company. See adver- 
tisement. 

Carlisle Electricity committee require а mains superintendent. 
Applications by 28th inst. 


On Wednesday Battersea (London) Council appointed Mr. W. A. 
Kemm, hitherto chief assistant electrical engincer, to the position of 
borough electrical engineer, in succession to Mr. H. lt. Forbes 
Mackay. The three candidates from whom the appointment was 
made were Messrs. W. A. Kemm, A. H. Foyster (Edinburgh) and 
John MeMillan (Falkirk).$ 

Mr. C. T. Butler, A.M.I.E.E., managing engineer to the Hert- 
ford power station of the North Metropolitan Electric Power Suppl 
Co., has been promoted to a similar position at the Wellingboroug 
power station of the County of Northampton Electric Power and 
Traction Co. 

Mr. W. W. Alston, second engineer-in-charge at Bermondsey, has 
been appointed chief assistant engineer at West Bromwich, and 
Mr. H. B. Shutes, third engineer-in-charge, has been promoted to 
the vacancy. 


Mr. Ernest F. Cox, assistant electrical engineer at Hamilton, has 
been appointed resident electrical engineer at Wishaw. 


E.ectrical Standardising, Testing and Training Institution. 
— Prot. C. A. Carus Wilson will commence a course of lectures to 
the senior students on March 6, on Direct Current Motor Con- 
struction.” 

Ashton-under-Lyne.—The charges for current to continuously 
running motors have been reduced as follows: — First 250 units per 
quarter, 1àd. ; second 250, 114. ; next 500, Id.; over 1,000, 0°9d. 

Bath.—The Corporation deeided on Tuesday to apply for sanction 
to borrow £7,000 for additional electrical plant, and £8,000 for 
extensions of mains. 


Brighton.—At the meeting of the Corporation last Wednesday 
the mayor (Ald. F. Blaker, J.P.) referred to the litigation with 
Messrs. Macartney, McElroy & Co. over the tramway contract. 

He said that although they had saved only a very small sum com- 
paratively, it was something like £2,000 or £3,000 more than they would 
have done if they had fought the matter out to the bitter end. 

The Town Clerk then read counsels’ Opinion advising the settlement. 
The £17,500 proposed in settlement of everything was, in counsels’ 
opinion, substantially better than the consequences of an adverse decision, 
and they therefore advised its acceptance, and, on behalf of the Corpora- 
tion, had consented to judgment for that amount, 

The following statement was then read by theTown Clerk :— 


Original judgment debt ...................... £14,004 4 7 
Ш siis duse Se RAO Y PUE d РЕР РР 1387 0 0 
Costs as between party and рагќу.............. 3,800 0 0 

419,823 4 7 


There would still have remained in dispute the 
claim (£1,339. 4s. 16d.) and the counter-claim 
(£832. 183. 1d.). The Corporation had been 


advised to pay 594 18 7 


Total.... £20,418 3 2 
Plaintiffs had agreed to accept £2,918. Зв. 2d. in settlement of certain 
items, making the sum in settlement £17,500. The Town Clerk said this 
did not include the costs. 


 Bermondsey (London)—On Tuesday the Electric Lighting. 


committee submitted the details estimated in connection with the 


proposed supply of electric current to Surrey Commercial Dock Co. 


The surplus income over expenditure was estimated at £114. 14s. 2d. 
per annum. The estimates were approved by the Council. 

London County Council have notified the Borough Councils with 
reference to the offer of the latter to supply current for lighting the 
schools in the district, that with regard to the existing schools the 
County Council were unable to incur the cost of installation, The 


offer would, however, be borne in mind in the event of new schools 
being erected in the district. | 

Bognor.— The question of the revocation of the Council's electric 
lighting order, 1899, has been deferred for six months. 


Buncrana (Ireland).— Mr. Louis J. Lawless, of Dublin, is putting 
down electric lighting plant for Mr. Thomas Swan, of Bunerana, 
Donegal. The scheme provides for the supply of electricity for 
public and private lighting, and the generating plant will consist of 
three Leffel water wheels, each capable of developing 50 B. H. p. under 
60ft. head, and there will also be а 70 в.н.р. gas engine and suction 
producer as reserve. The capacity of the station will be equal to 
o 4,600 8 c.p. lamps, and the streets will be lighted by Nernst 
amps. 

Chobham.—The Parish Council have decided to adhere to their 
resolve to oppose the Woking Electric Supply Co.’s application for 
а provisional electric lighting order for Chobham unless the co. 
undertake to light the village electrically in two years. 


Ooaling Hoists.— Large docks are being erected at Clydebank, 
and a notable feature will be the coaling cranes. The largest crane 
of this class in Glasgow at present is situated at Princes Dock, and 
is capable of lifting 25 tons. Those to be erected at Clydebank will 
have a lifting capacity of 82 tons. Four of these hoists are to be 
erected, and it is claimed that, beside being the largest and most 
„ in the country, they will also possess the distinetion of 

eing the first to be driven by electricity. 

Oroydon.— The Council have withdrawn the scheme for the 
construction of tramways to Upper Norwood. 


Dartford.—The Council have decided by eight votes to seven to 
proceed with their tramway scheme. ' 


Devonport.—At the meeting of the Electric Power comuiittec 
last week a sub-committee was appointed to deal with the question 
of extending the electric Jighting mains to Stoke. A letter was 
received from the Admiralty asking for an estimate of the cost of 
lighting the eastern part of the Royal Albert Hospital by electricity, 
and this was referred to the sub-committee. | 

The Local Government Board wrote intimating that they could 
not allow repayment of the loan recently sanctioned for extending 
the electricity works for a longer period than 21 years. ; 

Dandee.—The city electrical engineer (Mr. H. Richardson) 
reports that during the present winter the lighting load of the elec- 
tricity works has increased by 900 n.r., and that if this rate of 
increase continues a new station must be erected. Mr. Richardson 
estimates that about £3,000 per annum would be saved if a site for 
а station could be obtained near the railway and river. | 

The Works committee have agreed to the placing underground 
of the National Telephone Co.'s wires in the town. 


Dundee-Broughty Ferry Tramways.—The promoter of the 
Broughty-Ferry Tramways (Mr. G. Balfour) has lodged with 
Dundee Council £1,000 as security for the construction of the tram- 
way from Dundee to Broughty and Monifieth. Construction work 
will be commenced within three months. 


Dunfermline.— The Council have decided to apply for a pro- 
visional electric lighting order to enable them to become authorised 
distributors of electricity to be supplied in bulk by the Fife Electric 
Power Co. 

Last week the Finance committee reported that, with regard to the 
fee of 60 guineas charged by Mr. J. Alex. Bell (city electrical engineer of 
Aberdeen) for his report on the proposed electricity scheme for the burgh, 
they thought it excessive, and had offered 40 guineas. 

Mr. Robertson said it was undignified for the Council to dispute with 
professional men who had advised them. If nothing was settled before- 
hand, he thought the best plan was to pay up. | 

Provost MacBeth said the committee sympathised with Mr. Robertson's 
views, but 60 guineas was an excessive charge. While they wished to 
deal fairly and generously with anyone who did skilled work for them, 
they had a right to object to what they might consider an overcharge. 


Mr. W. B. Sayers had only charged 25 guineas for his report. 


The Council then approved the committee’s action. 
ing.—The accounts of the Electricity department for the nine 


| months ended December show a small profi*, notwithstanding a reduc- 
‘tion of ld, per unit in charge for current. The Council will partici- 


pate in the Shoreditch scheme for opposing the London electric 
power bills. ' 

Bgremont.—The Council's electric lighting order, obtained in 
1900, has been extended for 19 months. un 

Electric Lighting in Belgium.—The Delgian State Railways 
will shortly be inviting tenders for the installation of electric light 
in the South Station at Antwerp. E 

Electric Tramways in Surrey.—Plans of the London United 
Tramways for the tramways along the main roads in the borough of 
Kingston-on- Thames and the urban districts of Esher, the Dittons, 
the Maldens and Coombe, Surbiton and Wimbledon and Croydon 
have been modified to meet the Council's requirements, and the 
company- propose to commence the work of construction at an early 
date. Kingston Bridge will be widened to enable the company to 


| 


‘lay a double-track tramway over the bridge. : 
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Electricity in Printing Works.— At a meeting of the “ Financial 
Times” (Ltd.) on Friday the managing director (Mr. F. M. Bridge- 
water) said that for some time the directors had had under con- 
sideration the desirability of substituting electric generating and 
motor plant for the steam power they now had at their printing 
works. That was an operation of very considerable magnitude, and 
they had made very painstaking investigations into the results 
obtained by firms who had adopted electric driving power to see 
what they could learn from them. They were fully persuaded that 
the change was one which was extremely desirable and which they 
would be glad to make forthwith. It would, if adopted, necessarily 
involve considerable capital expenditure, but the saving, which they 
had every right to expect, was so considerable as to amply compen- 
sate for the outlay. 

Elland.—During 1904 private consumers connected to the mains 
increased from 27 to 97, while the equivalent 8 c.p. lamps connected 
increased from 2,858 to 5,350 and the horse-power of motors co n- 
nected from 7 to 72. 46,054 units were sold. 


Exhibitions.— There is an interesting electrical exhibition being 
held at Bexhill, Sussex, and a particular feature is made of electric 
heating and cooking. A complete kitchen is installed, and luncheons 
and dinners are prepared and served daily at popular prices. Bexhill 
Council are arranging that the electricity department shall hire out 
cooking utensils, and this step seems to promise well, as much 
interest is taken by the publicin thedisplay. Yesterday (Thursday) 
Earl De La Warr (the mayor) and a large party of engineers and 
others from neighbouring towns met and partook of an electrically- 
cooked luncheon. Mr. W. T. Le Feuvre, borough electrical engi- 
neer of Bexhill, is to be congratulated upon the success of the 
exhibition, and upon the fine display made under the auspices of the 
electricity department of a large variety of electrical plant, apparatus 
and accessories. The exhibition remains open until to-morrow 
(Saturday). 


An exhibition of electric light fittings, clectric motors, heating 
and cooking apparatus, &c., promoted by the Urban Electric Supply 


Co., was formally opened at Grantham on Thursday last. The 
proceeds will be in aid of the funds of Grantham Hospital. 


Patality.—A fatality occurred on the North-Eastern Railway 


near Backworth Junction on Monday At the inquest on Wednesday 


the jury returned a verdict that deceased was electrocuted while 


trespassing on the line. 


Gravesend.—The application of the Council for a provisional 


order for Northfleet will be opposed by Northfleet Council, Graves- 
end and Milton Gas and Water Companies, Northfleet & Greenhithe 
Gas Co., the Associated Portland Cement Manufacturers (Ltd.), 
South Eastern & Chatham Railway Co., and the Gravesend & North. 
fleet Electric Tramway Co. 


Hackney (London).—The profits of the electricity undertaking 
for the last financial year (£5,478. 16s. 8d.) have been invested in 


the purchase of Metropolitan Water Stock to provide a reserve. 


Hammermith (London).—Tenders are shortly to be invited for 
The Council have authorised the electrical 


boiler-house extension. 
engineer (Mr. G. G. Bell) to prepare a scheme for lighting Nether- 
wood-road by arc lamps. 


The Finance and Electricity (Joint) committee reported that they had 


considered the report of the district auditor upon the audit of the accounts 
of the Borough Council for the year ended March 31 last, which stated 
that the cost of providing the electric lamps and pillars is treated as 
part of the capital expenditure of the electricity undertaking. It would 
appear to be the correct method to treat that expenditure as a charge upon 
the general rate fund, whether it be capital or revenue expenditure, and to 
base the charge for current upon that fact.” They were of opinion that 
that view of the auditor was correct, and in order to carry it into effect it 
would be necessary to make some alteration in the existing arrangements 
with regard to the charging of capital expenditure in respect of lamps and 
pillars, and to the charge per lamp made by the electricity department. 
After considering a report of the electrical engineer (Mr. Bell) upon the 
matter, the committee were of opinion that a reduction from £22. 10s, 
to £20 per lamp per annum would meet the case, and they recommended 
accordingly. The report and recommendations were adopted. 


Hanley.— Last week the Electric Lighting committee reported 
that for the past year the gross profit was £6,892, out of which 
£2,562 had been paid for interest, £2,522 for sinking fund and 
redemption charges, and £649 to reserve and depreciation account, 
leaving net profit £1,159. Sinking fund and redemption accounts 
now stand at £18,835. The committee recommended that £1,150 
be paid to credit of district fund, and £204 be carried forward. 

Ald. Coates said the electricity works had not been so profitable as they 
could have wished, but they had not done amiss considering the large 
expenditure on repairs and other matters. The works had cost £1,000 
more than last year, but they were still able to pay £1,100 towards the 
reduction of rates. 

Horsham.—The Council have decided to apply for sanction to a 
loan of £4,500 for electric lighting extensians, including £400 for 
" free " wiring. 

Horsforth.—Yorkshire Electric Power Ca. recently offered to 
supply electricity in bulk to the Council. The company stipulate for 


& guaranteed minimum consumption of 30,000 units per annum. 
The Council are circularising the ratepayers on the subject. 


Huntingdon.— Messrs. A. Rutter, Sons & Lloyd, of Cambridge, 
offer to take a transfer of the Council’s electric lighting order. The 
Council have engaged Mr. F. J. Warden-Stevens, at a fee of 15 
guineas, to report upon the matter. 


Inverness.—The Corporation have agreed to the North of Scot- 
land Electric Light & Power Co. erecting and maintaining some 
electric lamps for experiments in public lighting. 

Italy.—A concession has been granted to the Leghorn Tramways 
Co. for the construction and working of an electric tramway in the 
city of Leghorn. 

The Roman Tramways & Omnibus Co. have been authorised to 
convert their present system of animal-drawn tramways between 
the Piazza del Popolo and Ponte Milvio to electric traction. 


Lancaster.—A formal inspection of the electricity works was 
recently made by members of the Corporation, and on the same 
evening the members of the Astronomical and Scientific Society, 
the Science classes at the Storey Institute and a number of towns- 
people visited the works. Some particulars were given by the 
electrical engineer (Mr. W. A. Tester) of the history of the under- 
taking, the capacity of the plant, &c. Demonstrations were also 
given with the Cooper-Hewitt mercury vapour lamp, the Dowsing 
radiator, and Tesla's high-frequency and Róntgen-ray experiments 
were also made. 

Leyton.—The charge for electric current for power has been 
reduced to 2d. per unit. 

Light Railways.—-An enquiry was held last week into the 
application of Bath Electric Tramways (Ltd.) for an order 
authorising lines through Westgate-street, Bath, and from Weston 
to Newton-street, Loe. The Corporation had objected to a 
portion of the proposed extensions, but tendered no evidence. The 
Commissioners said they were against the company for the objected 
portion, having regard to the absence of the Corporation’s approval, 
but were favourable to the remaining portion of the route. 

The Light Railway Commissioners recently held an inquiry into 
the application of the British Power Co. (Ltd.) for an order to autho- 
rise the construction of an electric tramway through Newark, with 
branch lines to Balderton and Farndon. Ratepayers and others 
gave evidence in favour of the scheme, and the Commissioners 
decided to grant the order, with the exception of a section from 
Devon Bridge to Farndon. 

An inquiry has also been held into the application of the 
Middlesex County Council for an order for extensions of their system, 


Liversedge.—The Council object to the transfer of the British 
Electric Traction Co.’s local undertaking to the Yorkshire (Woollen 
District) Electric Tramways (Ltd.) om the ground that the former 
have not constructed the Hightown and Cleckheaton line as agreed 
with the Council. 


London Oounty Council.—At Tuesday's meeting £2,000 was 
loaned to the Metropolitan Asylum District Managers for the 
electric lighting of Belmont Asylum. 

Proposed London Power Schemes.—A long report was presented by the 
Parliamentary committee with reference to the various bills being pro- 
moted this year for supplying electricity for power in the County of 
London. The committee asked for the Council's approval in the course 
they had taken in opposing the bills, The report stated that the com- 
mittee have instructed the chief officers to submit detailed reports dealing 
with the whole question, and have invited the Highways committee to 
appoint representatives to confer with them on thesubjeot, In the com- 
mittee's opinion, the powers sought are such as to constitute a serious 
menace to existing and future municipal electrical supply undertakings, 
and they are fully persuaded that the magnitude of the proposals, the 
overlapping powers sought and the general reversalof the conditions now 
applying to London leave the Council no alternative but to opposethe bills. 

Mr. Stuart Sankey said he agreed the Council should petition against 
the bills so as to secure a locus standi; but there was a suggestion that 
the Council should itself generate electric energy. This would involve 
large capital expenditure and be a dangerous extension of municipal 
trading. The report was taken back for a week to allow it to be discussed. 

Tramway Motors v. Buses.— Mr. Рниллмове asked if the attention of 
the chairman of the Highways committtee had been called to the article 
in The Electrician as to the working cost of motor "buses. 

Mr. E. CorriNs asked if Mr. Baker’s attention had been called to the 
letter in The Times from Mr. Scott Montagu warning the Council against 
the extension of the tramway system, in view of the rapid extension of the 
motor 'bus system. 

Mr. Bixer (chairman of the committee) said his attention had been 
called to the article in The Electrician of Feb. 17, and it was the best reply 
he could possibly give to Mr. Collins. 16 was а very able report, and 
went into the cost of buses as compared with tramways. ‚ Mr. Baker 
quoted & considerable portion of the article, and said he did not think 
they need fear any serious opposition to the tramways from motor 'buses. 

Replying to other questions, Mr. Baker said the Garratt-lane tramway 
electrification would be undertaken at onoe, and the committee would 
reporé at an early date on the electrification of the Deptford lines. They 
knew positively that at present their lines were too light to take motors. 
They had been to the motor exhibition at Olympia, and there was nothing 
there which would do for their lines. 
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Mansfield.—The charge for current for lighting has been reduced 
from 7d. and 2d. to 7d. and 1d., and for power from 6d. and 1d. to 
4d. and 1d. 


Marylebone (London).—At last week’s meeting of the Borough 
Council the estimates for the year showed on electricity revenue 
account a deficiency of £6,050 due to preliminary expenses, and it 
was proposed to carry this forward until the undertaking was in 
working order, as well as a further estimated deficiency of £6,000 
for the ensuing six months. 


Municipal Telephony.—At the meeting of Brighton Town 
Council last week the Telephone committee reported that 

There was at present in hand about £3,000 in respect of certain works 
included in Mr. A. R. Bennett's estimate which had not yet been carried 
out. That sum would be required for the particular works for which it 
was sanctioncd, and was, therefore, not available for additional works in 
contemplation. With regard to extensions in Hove, the committee recom- 
mended that application be made for sanction to borrow for 25 years 
£11,616. 11s. 8d. 

The Cuairman (Councillor Lintott) said he was confident that the 
financial position of the telephone undertaking was in every way sound. 
He asked the Council not to be influenced by reports they had seen in the 
papers, for those reports were a series of contradictory, inaccurate and 
misleading statements intended for no other purpose than to prejudice 
the minds of ratepayers and members of Council against the Corporation 
telephone service. They had a total of 1,725 instruments fixed at present. 
The business was rapidly growing, so much so that since he had been 
chairman of the committee (three months) they had added upwards of 
200 instruments. They had a switchboard of which they were коч 
and which had a capacity of upwards of 2,000 subscribers. He denied 
that the Brighton switchboard was of the same pattern as that at 
Glasgow. Just now they were making a profit of between £30 and £100 
per month, and that was increasing gradually and surely as the months 
went by. The financial position of the undertaking was safe and they 
were doing well. At present there were 100 subscribera waiting to come 
on to the system, and it was imperative that they should make all neces- 
sary arrangements. The accountant had certified that there was a net 
profit of £115 from April last to Deo, 81. He hoped that when he brought 
up a balance-sheet at the end of 12 months it would record a profit of 
between £300 and £400. Не believed the building of the switchboard, 
which cost more than Mr. Bennett estimated, would prove a blessing in 
disguise. If their business increased as fast as it had in the past they 
would veiy soon want another board, and they had the necessary accom- 
modation. The power plant was giving every satisfaction. As regarded 
the Hove extensions, they had practically used all the wires, and sub. 
scribers were waiting to come on the service. 

Councilor SaunpERs expressed surprise that money was wanted. Оп 
Oct. 20, Ald. Carden told the Council that only £33,000 of the telephone 
loan had been expended at that date. 

Councilor Soxr said he did not complain of the present chairman of 
the Telephone committee, but of the past chairman (Ald. Carden), in 
spending sums of money without even the knowledge of his own com- 
mittee. The committee were led to believe that they had sufficient 
money in band, but now it suddenly dawned upon them that they had 
not sufficient to meet their requirements. The cost of their 1,700 odd 
lines had worked out at £35 or £36 per line instead of £20. 16s., as esti- 
mated. The profit spoken of was problematical. If they had placed a 
proper amount to depreciation the profit would have been swept away, 
and there would have been &loss. How was it they had thrown over 
Мг, Bennett and substituted Mr. Barnes as their adviser in the matter ? 
He moved an amendment that the expenditure be omitted from the 
report. Councillor Tozer seconded this, but it was rejected by a large 
majority. | 

Councillor Brack said that during the first months of the undertaking 
the committee had a heavy loss, the deficit up to the end of March bein 
£1,700. That gradually declined, until at the end of the year they ha 
a profit of £115, and in January alone the profit was £80, while tha 
prospect for February and subsequent months was even better. 

A'd. CARDEN was confident they would get over 2,000 instruments 
working within a close approximate sum of the estimate, and that Mr. 
Bennett's figures were as accurate as could be expected. There would be 
a little increased cost, but that would be owing to the fact that the 
Council divided the work up into two portions. They were making a 
minimum profit of £80 a month, and he was satisfied that the balance- 
sheet at the end of the year would show a substantial balance. They 
were in possession of an extremely sound financial undertaking and a 
telephone system that was a credit to the town. 

Ald. Reeves admitted that whereas in 1900 he was paying £13 for his 
telephone and had communication with 1,100 other subscribers, to-day 
he was paying ten guineas and was in direct communication with 4,000. 
If there was anything in a telephone service as a convenience for public, 
private and commercial life he was now getting, through the competition 
in Brighton, four times the value he formerly had. The argument that 
there were а large number of ratepayers who derived no benefit was a 
short-sighted one. 

Councillor Lintotr replied to the discussion, and the report was 
adopted by 33 votes to 4. He then moved the adoption of the Telephone 
committee’s minutes, which recommended that application be made to 
Hove Corporation to lay telephone ducts in various streets, and this was 
also approved, 


Newfoundland Telegraph Award.—The award has now been 
given in the arbitration between Mr. Reid and the Newfoundland 
Government in regard to the former's claim under the Telegraph 
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Arbitrating Clause for $3,488,000. The award gives Mr. Reid 
$1,503,100, with interest at 3 per cent. from Oct. 1903. 

Paddington (London).—The Council on Tuesday accepted the offer 
of the Metropolitan Electric Supply Co. to contribute £500 to the 
cost of a new footbridge at Ranelagh, provided they are given rights 
to carry mains across. | 

Perth.—The Council recently authorised the contractors for the 
reconstruction of the tramways to use Norwegian instead of Welsh 
setts, 

Pontypridd.—The official inspection of the electric tramways 
took place on Friday last, and it is anticipated that the public ser- 
vice will be inaugurated on March 6. 

Poplar (London) — Five 71 ampere arcs are to ba erected for light - 
ing the Recreation Ground at an estimated cost of £314. 

Portsmouth.—The ditferences between the promoters of the 
Portsmouth & Hayling Light Railway and the Corporation in 
regard to the construction of the line have been overcome. 


Provisional Order Revocation.—The Board of Trade have re- 
voked the East Retford Electric Lighting Order, 1899. 

Rawtenstall.—Application has been made to the Board of Trade 
for an extension of two years for carrying out the terms of the 
electric lighting order 1899. 

Richmond (Surrey).—The Richmond (Surrey) Electric Light & 
Power Co. have been asked by the Council to submit estimates of 
the cost of public lighting. 

Shipley (Yorks.).—The Leeds section of the Institution of Elec- 
trical Engineers paid a visit to the electricity works of the Council 
on Saturday. Mr. R. Lindley (chairman of Shipley Electricity 
committee) and Mr. 8. D. Schofield (resident engineer) conducted 
the party over the works. 

Shoreham.—The Council recently resolved to join with Southwick 
and Portslade Councils in obtaining a provisional electric lighting 
order. 

Solihull (Birmingham).—A committee has been appointed to 
make a canvass of the district to'ascertain the amount of support 
likely to be accorded an electric lighting scheme. 

Southend-on-Sea.—The gross profit on the electricity under- 
taking for the past year was 23,808. After meeting interest and 
sinking fund charges, £358 has been voted to relief of rates. 

The gross profit on the tramways was £2,718, but after meeting 
statutory payments there was a deficit of £602. 

Spain.—The Bilbao-Santander Railway Co. are, it is announced, 
about to adopt electric power in operating the line from Bilbao to 
Las Arenas. It is also stated that an electric railway is to be built 
between Sans and Coll-Blanch. For particulars regarding this latter 
work address Diréccion-General de Obras Publicas, Madrid. 

The lines of tramways between Carthagena and San Antonio, 
Abad, Dolores, Barris, Peral and Santa Lucia are to be converted 
to electric traction by the owners, the Carthagena Tramways Co. 

Stirling.—The Council have decided not to acquire the under- 
taking of the tramway company, but facilities will be given for the 
conversion of the lines to electric traction. 

Stoke Newington (London).— The Metropolitan Water Board 
have granted the Council a tenancy at will of a piece of land at the 
south-east corner of the filtering station at Green Lanes for the 
erection of a transforming etation. 


Stretford.—The charge for electric current for lighting has been 
reduced from 6d. to 444. per unit. 

Sunderland.—For the past year the income of the tramways 
department was £65,002, an increase of £1,934 on 1908. The gross 

rofit was £24,521. Last year £4,000 was paid in relief of rates, 
but this year nothing will be paid over, it is stated, for this purpose, 
as losses have occurred on two sections of the tramways route and 
the Seaside-lane section at Roker. 

Swansea.—On Tuesday the Streets committee decided to obtain 
a report as to the advisability of lighting the route of the new tram- 
ways electrically. 

Traia Lighting by Blectricity.—It is announced that for some 
time the Belgian Government workshops at Verviers have been 
engaged in the construction of a locomotive equipped with generating 
machinery and accumulators for the lighting of a complete train of 
several cars. We understand that an experimental trip is shortly 
to be made between Verviers and Brussels. 


Tramway Parcel Scheme.—Manchester Tramways committee 
have prepared a scheme for carrying parcels on their tramways :— 

The committee have drawn up а scale of charges, inclusive of charge for 
delivery, for two areas, the inside“ and the outside.“ The “ inside 
area will include the whole of Manchester and Salford and of Stretford. 
The outside area will include the suburbs around the district thus out- 
lined and within the tramways circuit. Parcels will be despatched to all 
parts covered by the scheme at intervals of not more than 15 min. The 
scheme will probably be put into operation next month. Charges for the 
inside area will be:—Not exceeding 14lb. 2d., 281Ь. 3d., 561b. 4d., 11 2lb. 
1 the outside area: Not exceeding 14lb. 3d., 28lb. 4d , 561. 6d., 
1121р. 8d. 
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Uruguay.—On behalf of a local syndicate, Mr. A. Beisso has 
offered to purchase the Uruguayan Government's Monte Video elec- 
tricity works for £200,000. The Cia. Alemana Transatlantica de 
Electricidad is also said to be negotiating for the purchase of this 
undertaking. 


Village Lighting.—Backworth and Earsdon are now lighted 
electrically by current supplied by the Backworth Coal Co. For 
public lighting there are 112 16 c.p. lamps fitted up by the Northern 
Electrical Engineering Co., which is locally (N. Shields) repre- 
sented by Mr. T. Harrison. 

Walsall —The accounts of the Electricity department for the 
year ended December, 1904, have been issued, and show capital 
expenditure of £86,405. 16s. 2d., or an increase of £7,832. 16s. 9d. 
for the year. 

Receipts were £12,109. 5s. 4d., including £5,888. 13s. 7d. for current 
supplied for private lighting, £5,190. 10s. 2d. for traction and £564. 4s. 10d. 
for power (less discounts £225. 18s. 3d.), £503 for public lighting and 
£188. 158. for meter rentals. Working expenses totalled to £6,792. 4s. 7d., 
leaving £5,817. 0s. 9d. After paying interest and providing for sinking 
fund, &c., and instalment of loan from tramway department, the net profit 
was £1,060. 11s. 7d. 1,628,728 units were generated, of which 423,192 
were supplied to private consumers, 707,654 to the tramways, and 34,392 
to public lamps. The total maximum supply demanded was 754kw. 


Walthamstow.—Sanction has been obtained to the expenditure 
of £27,387 for extensions of the electricity undertaking, and £16,739 
for excess expenditure. 


West Cumberland Tramways.— Whitehaven, Workington, Mary- 
port and Cleator Moor Councils have decided to oppose the West 
Cumberland Tramways Bill unless the extension of time for com- 
mencement of work for which the bill provides is reduced from two 
years to one year. — 

Westminster.—The Works committee of the City Council have 
requested the electric light companies and others having statutory 
powers to construct surface boxes in the streets, to surround 
which are or may be fixed in macadamised roads with three rings 
of granite cubes set on concrete. 

Wilmslow.-—The Council have sealed an agreement with the 
Alderley & Wilmslow Electric Supply (Ltd.) for the public lighting 
of Wilmslow. The work of laying cables will be commenced at once. 

Windsor Castle His Majesty on Tuesday journeyed by motor 
ear from London to Windsor Castle, and after travelling through 
the grounds, inspected a trench dug for the reception of the cable 


which the Western Electric Co. is about to lay for the electric 


lighting of portions of the Castle. 


Workhouse Lighting —Stourbridge Guardians have obtained. 


estimates for gas and electric lighting at the workhouse. The first 
cost for gas is £2,139 and for electricity at £2,760. The charge for 
gas is to be 2s. per 1,000ft., minimum consumption 3,000,000ft. per 
annum, and for electric current 84. per unit? The Building com- 
mittee are to obtain further information. E 

Electro-Harmonic Society. —4A ladies’ night concert will be held 
this (Friday) evening in the King's Hall, Holborn Restaurant, 
London, W.C., commencing at eight o'clock. 


TRADE NOTES AND NOTICES. 


— — 

“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is now ready, price 15s., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date (to Feb. 22), and the Directorial Division of the new 
volume has been corrected up to February IIth, 1905. All 
branches of Electrical Engineering and Industry are fully 
treated, and Electro-Financial matters have received every 
attention in the new volume, which aggregates more than 
2,000 pages. If possible, the Directory Division is more 
complete and accurate than in previous issues. АП mere 
lists of members of societies and institutions are excluded, 
as quite unreliable for Traders’ purposes. The number cf 
large sheet Tables, &c., has been increased, and the 1905 
Edition of this indispensable work is offered as the most 
complete book of the kind ever publisted. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry (including 
the new “ Special Mining Rules," issued Feb. 22). 


TENDERS INVITED. 


Manchester Tramways committee invite tenders for the supply of 
materials and various stores for their tramways department, includ- 
ing armatures, controllers, fuses, switches, etc., pinion and gear 
wheels, arc and incandescent lamps, bells, bell fittings and cells, 
switchboards, tubing, insulating and armature repairing material, 
armature and field coils, cable, copper, brass and steel wire, over- 
head equipment material, spare parts for feeder boxes, globes, lamp 
glasses, etc., porcelain and brown ware insulators, rubber goloshes 
and gloves, lamps and lamp fittings, car furniture, brassware, trolley 
heads, bolts, screws, washers, etc. Further particulars are given in 
an advertisement. Specifications, etc. from the general manager of 
the Corporation Tramways (Mr. J. M. McElroy). Tenders, addressed 
to chairman of committee, 55, Piccadilly, Manchester, by 10 a.m. 
March 6th. 

Manchester Corporation also require tenders by 10 a.m., March 6 
for laying underground telephone pipes. 


Edinburgh Corporation invite tenders for supply of stores for 
their electricity department for one year from May 15, including 
arc lamp carbons, cast-iron pavement and road boxes, electricity 
meters, kone service fuse boxes, earthenware troughing for laying 
cables on the solid system, bitumen and arc lamp globes. Specifi- 
cations from the chief engineer (Mr. F. A. Newington), à, Dewar- 
place, Edinburgh. Tenders to the town clerk (Mr. Thomas Hunter, 
W.S.) by March 18. See also an advertisement. 


Plymouth Corporation invite tenders for supply of stores for the 
12 months ending March 31, 1906, including electricity meters, 
transformers and cables (paper insulated). Specifications from the 
borough electrical engineer (Mr. E. G. Okell), to whom tenders by 
March 18. See also advertisement. 


Londonderry Corporation invite tenders for supply of materials 
for the electricity department for one year commencing April 1, 
1905, including carbons, meters and demand indicators. Forms of 
tender, &c., from the chief engineer (Mr. R. V. Macrory). Tenders to 
the town clerk (Mr. F. Henry Miller), Guildhall, Londonderry, 
before noon March 6. See also adver. isement. 


Torquay Electric Lighting committee invite tenders for the supply 
of 1,200 to 1,500 tons of smokeless thro’ steam coal. Specifications 
from the town clerk (Mr. Frederick S. Hex), Town Hall, Torquay, 
to whom tenders by noon March 20. Sce also an advertisement. 


Gloucester Electricity Supply Committee invite tenders for supply 
and erection of plant at the electricity works, including 3 Lancashire 
boilers and accessories, one 600kw. generating set and accessories, 
electrically-driven surface condensing plant to deal with 30,000 
pounds of steam per hour, steam, exhaust, feed, drain, condensing 
water and sundry pipes, valves, &c., and an electrically driven boiler 
feed pump. Specifications, &c., from the Town Clerk (Mr. G. 
Sheffield Blakeway), to whom tenders by 1 p.m. March 16. See 
also an advertisement. 


The Great Central Railway Co. invite tenders for various stores 
and materials during the 12 months ending April 30th, 1906, includ- 
ing electric light and telegraph materials, wire, oils, signal materials, 
Screws, sundry tools, glass, carriage and wagon fittings, hardware, 
iron, india rubber, asbestos, etc. Patterns can be seen from 
February 27 to March 6 inclusive on application to the Storekeeper 
(Mr. A. W. Longden), Cornwall.street, Openshaw.  Specifieations, 
&c., from the Secretary (Mr. Oliver S. Holt), London-road Station, 
Manchester, to whom tenders by 10 a.m. March 7. An advertise- 
ment contains further particulars. 


The directors of the Great Western Railway Co. invite tenders for 
supply, delivery and erection of plant at their electricity generating 
station at Park Royal and proposed sub-stations and distribution 
centres, including high tension three-phase direct-current switch- 
boards and battery boosters at Park Royal ; three-phase static trans- 
formers and high and low-tension switchboards at various sub-stations 
and lighting distribution centres; and high and low-tension, three- 
phase direct-current switchboards at Royal Oak, Shepherd’s Bush 
and Old Oak in sub-stations ( [a] three-phase switchboards, [ö] direct- 
current switchboards, and [с six motor-driven boosters in con- 
nection with storage batteries at Royal Oak and Shepherd's Bush sub- 
stations). Tenders to the secretary, Paddington Station, London, 
W., by March 13. 

Newport (Mon.) Electricity and Tramway committee invite 
tenders fora 300kw. continuous-current high-speed tramway gene- 
rator and a 200kw. continuous-current high-speed steam balancer 
(engines of enclosed type), one (straight tube) water-tube boiler and 
superheater, one multiple switchboard, extensions to switchboard 
gallery; also for the supply of general stores, including general iron- 
mongery, lamps, carbons, greases, chemicals, paints, engine room 
and electrical stores, &c. Tenders to town clerk by first post 
March 6. 

Stoke Newington (London) Council invite tenders for supply, 
delivery and erection of sub-station plant and mains, including 
transformers, three-phase motor generators, boosters, &c., extra h.t. 
and three-wire lt, switchboards, storage battery and l. t. distribution 
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mains. Tenders (addressed Electric Lighting committee) to the 
Town Hall, Stoke Newington, N., by 4 p.m. March 8. 

Wimbledon District Council invite tenders for supply of stores 
during the year ending March 81, 1906, including engine-room 
stores, cables, joint boxes and jointing materials, transformers, 
meters, oils, incandescent electric lamps, carbons and accessories, 
andiron castings. Tenders to Chairman of General Purposes com- 
mittee, 12, Queen’s-road, Wimbledon, before noon March 4. 


Shoreditch (London) Borough Council invite tenders for stores 
for one year from April 1 next, including electric cables and sundries, 
gas pipe and fittings, engineers’ stores, glass, &c., for street lanterns, 
smiths’ and plumbers’ work, timber, &c. Tenders to town clerk 
(Dr. H. Mansfield Robinson), before 8 p.m. March 14. 

Ilford Urban District Countil invite tenders for supply durin 
year ending March 81, 1906, of Welsh coal, electricity meters ad 
demand indicators, cables, incandescent lamps, arc lamp carbons 
and house service fuse boxes. Tenders to Chairman of Council, 
Town Hall, Ilford, by 27th inst. 

Ilford District Council also want tenders by 27th inst. for 12 
months’ supply of tramcar accessories, &c. Forms of tender from 
tramways manager, Ley-street, Ilford. 

Lowestoft Corporation invite tenders for supply and erection of 
one water-tube boiler with superheater, brickwork settings and 
accessories, together with the necessary pipework. Tenders to town 
clerk by 5 p.m. March 9. 

King’s Lynn Corporation invite tenders for one 200kw. steam 
dynamo, condenser, steam and other pipes. Tenders to town clerk 
(Mr. J. W. Woolstencroft), Town Hall, King’s Lynn, before noon 
28th inst. 

Glasgow Corporation require tenders by March 1 for electric 
passenger and warehouse lifts in buildings at the corner of Nelson 
and Bell-streets. Forms of tender, &c., from Messrs. Thomson 
and Sandilands, 241, West George-street, Glasgow. 

London County Council require tenders by 10 a.m. March 7 for 
12 months’ supply of electric light sundries, iron pipes, lead, glass, 
belting, packing, &c., to their various asylums. 

(treat Yarmouth Corporation invite tenders for supply and 
delivery of two water-tube boilers and a 300kw. steam alternator. 
Tenders to Town Hall by noon March 1. 

Fulham (London) Borough Council invite tenders for the supply 
of electrical stores for the year ended March 81, 1906. Tenders (on 
printed forms) to the Town Hall, Fulham, by 4 p.m. March 15. 

Hull Electric Lighting committee invite tenders for supply, &c., 
of mains and cables for 12 months. Tenders to chairman of com. 
mittee, Town Hall, Hull, by noon March 1. 

Willesden District Council require tenders by 4 p. in. of 28th inst. 


for maintenance of Council's telephones and wires for one or three 


ycars. 

Leeds Corporation invite tenders for rotary convertors, trans- 
formers, high and low-tension switchboards, &c., for the equipment 
of two sub-stations. Tenders by March 14. 

Salford Electricity committee invite tenders by March 4 for 
alterations to two storage batteries. 

Croydon Corporation want tenders by 11 a.m. 28th inst. for 12 
months’ supply of coal to the electricity works. 

Southwark (London) Council require tenders by 4 p.m. March 1 
for electric lighting and heating at the new museum. 


TENDERS RECEIVED AND AOOEPTED. 


Hammersmith (London) Council have received the following 
tenders for cables for extensions. 


A Williamson, Western Electric Co. (accepted) .. EI, 570 3 0 
W. T. Glover & Со........................... 1,312 2 6 
St. Helens Cable Co. ........................ 1,297 19 5 
Siemens Brothers & Co. ...................... 1,222 10 0 
Eleotrical СӨ е a 8 1,196 14 4 
British Insulated & Helsby Cables.............. 1,1195 10 0 
AW. T. Henley '8 CO. $us cox зк уак» а ed rnc 1,168 10 0 
Callender's Co. .............................. 1,155 10 0 


Poplar (London) Electricity committee has accepted the tender 
of the Stirling Boiler Co. for an additional boiler, &c., at £1,950. 
Babcock & Wilcox also tendered at £2,112. For a pump (tandem- 
compound type) capable of discharging 10,000 gallons per hour, the 
tender of G. & J. Weir was accepted at £245. Joseph Evans & Co. 
tendered (beam-compound type) at £255, Clarke, Chapman & Co. 
(tandem-compound) at £250 and Pulsometer Engineering Co. 
(compound) at £145. 


Marylebone (London) Council have accepted the tender of the 
Electrical Power Storage Co. for supply and erection of a storage 
battery at £2,418, with £88 per annum for maintenance; also that 
of C. A. Parsons & Co. for construction of stairways, flooring and 
grating of engine room for £2,962. 


Dick, Kerr & Co. have secured the contract for permanent way 
work in connection with the extension of Rothesay tramways to 


Ettrick Bay (Bute) at £15,767, the work to be completed within 
two months. The overhead equipment will be carried.out by Rothe- 
say Tramways Co. 

Neath Corporation have accepted the tender of the British West- 
inghouse Co. for wattmeters, and that of Evershed & Vignoles for a 
“ Megger testing set (arranged for 250 volts and reading up to 
20 megohms). 

Rochdale Corporation have accepted the tender of the British 
Thomson-Houston Co. for supply and erection of high-tension three- 
phase switch gear and extensions to low-tension continuous-current 
switchboards. 


А. H. Marshall & Co.'s estimate of £2,208 for wiring certain of 
the tramway car sheds has been accepted by London County Council 
by £550 for the provision of incandescent electric lamps instead of 
arc lamps at the New Cross and Camberwell car sheds. 


Carlisle Town Council have accepted the offer of the Tudor Accu- 
mulator Co. for the supply of a battery of 256 type L D. 18 cells, 
at £725, payable by three instalments, with £55 per annum for 
maintenance for 10 years, payable half-yearly. 

Perth Town Council are recommended to accept the tender of 
R. W. Blackwell & Co. for construction of the permanent way and 
overhead equipment of the Dunkeld-road tramway route. 

J. G. White & Co. (Ltd.) have secured the contract for the con- 
version of Lacroze Bros’ Buenos Ayres rural tramway to electric 
traction. 

Battersea (London) Council have placed an order with Babcock 
& Wilcox for three water-tubo boilers, with chain grate stokers, 
for £8,600. 

Bermondsey (London) Council have accepted an offer by Messrs. 
Brown & Son to maintain the artesian well and pump in connection 
with the generating station in working order for £25 per annum. 

London County Council on Tuesday accepted the tender of the 
Jas. Keith & Blackman Co. for two electric motors for the ventilating 
apparatus at Deal-street School, Whitechapel. 


Bury (Lancs.) Joint Hospital Board have accepted the tender of 
Ashworth & Parker for an engine for the electric lighting installation. 


Messrs. Johnson & Phillips have socured the contract from the 
Admiralty for two d.-c. dynamos for Sheerness dockyard. 


BUSINESS NOTIOES. 


Messrs. D. H. Bonnella & Son (Ltd), 58-60, Mortimer-street, 
London, W., ask us to make the following announcement :— | 

“Our attention has-been called by several of our friends to a circular 
emanating from a firm who have recently commenced business under a 
name similar to that of dur company. As it is calculated to mislead, we 
take this opportunity of igforming you that the firm in question has no 
connection with us whatever, and that our business is being carried on under 
the same personal management and at the same addresses as heretofore.” 

Messrs. Howard Marryat and Harry Alexander Place (trading as 
Marryat & Place), electrical engineers, 28, Hatton-garden, London, 
E.C., have dissolved partnership. Debts by Mr. Marryat. 


Messrs. John Bonteh and Colin Bell Heaviside, electrical and 
mechanical engineers, 14, Neville-street, Newcastle-on Tyne, have 
dissolved partnership. Debts by Mr. Bontch. 

Messrs. Geo. Edwd. Vint and Maurice Edgar Moss Vint (the 
latter has traded at Rusholme-road, Manchester, as an electrical 
engineer) have dissolved partnership. 

Messrs. Geo. Brearley, Joseph Horrox, and James Bertram 
Horrox, mechanical and electrical engineers, 90, Back George-st., 
Manchester, have dissolved partnership. Debts by J. & J. B. Horrox, 
who continue as Horrox & Co. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


The National Electric Traction Co. (Ltd.) is to be wound up 
voluntarily. Mr. L. Morse, 79, Queen-street, London, E.C., is 
liquidator. | 

А meeting will be held on March 20, at 8 and 9, Great James. 
street, Bedford-row, London, W.C., to reccive an account of the 
winding-up of the Electro Institute (Ltd.). 

The discharge of Dr. Frederic Hungerford Bowman, electrical engi- 
neer, 89, Victoria-street, London, S.W., is suspended for three years. 

A first and final dividend of 4144. is payable at 117, St. Mary- 
street, Cardiff, in the bankruptcy of Thos. Williams, electrical engi- 
neer, 54, Bridge-street, Llandaff, lately residing at Cardiff. 

Mr. A. F. Whinney, 82, Old Jewry, London, E.C. (with a com- 
mittee of inspection) has been appointed liquidator of the Sir Hiram 
Maxim Electrical & Engineering Co. (Ltd.). 

Claims against the Electrical Fittings Co. (Ltd.) must be sent by 
March 31 to Mr. J. D. Pattullo, 65, London Wall, London, E.C. 

A meeting will be held on March 24 at Albion-chbrs., Bristol, to 
95 an account of the winding up of the Bath Electric Mfg. Co., 

td. | 
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Plant, &c., for Sale.—Messrs. White Bros., engineers, High- 
street, Stratford, London, E., have some electric lighting plant 
for sale, including a pair of Ruston-Proctor compound horizontal 
engines, Crompton dynamo, loco-type boiler, portable Marshall 
engine, &c. See also advertisement. | 

А 80 н.р. Babcock- Wilcox boiler is advertised for sale in another 
column. Applications to Messrs. Tebbitt’s, Latona-road, Old Kent- 
road, London, S.E. 


Accumulators for Sale.—Offers are invited by King’s Norton 
Guardians for purchase and removal of some storage cells, with 
glass boxes, insulators, &c. Further particulars are given in an 
advertisement, and the accumulators may be seen on application 
to the steward, Infirmary, Selly Oak, near Birmingham. Tenders 
to the clerk to Guardians (Mr. R. J. Curtis), Guildhall. buildings, 
Stephenson-strect, Birmingham, by March 6. 


Premises for Sale, &c.— Messrs. Furber, surveyors, valuers and 
auctioneers, 8, Warwick-court, Gray's Inn, London, W.C,, will offer 
for sale at the Mart, Tokenhouse- yard, London, on March 2 at 2 p.m., 
a substantial building, No. 158, Farringdon-road, comprising & ware- 
house and factory, of which particulars will be found in an advertise- 
ment elsewhere. 'l'hese premises were formerly in the occupation 
of Messrs. Ely Bros., the well-known ammunition manufacturers, 
who have now erected new works at Edmonton, where the Farring- 
don-road branch of the business will be carried on. 

Messrs. Stimson & Son, 8, Moorgate-street, E. C., and 2, New 
Kent-road, S.E., London, have extensive factory premises (close to 
Vauxhall and Nine Elms, with frontage to the main road) to let. 
See advertisement. 


A ground floor, area 2,700 super. ft., equipped with electric power, 
and suitable for general engineering, is to let. Applications to 
Messrs. Marshall & Co., Campbell Works, Stoke Newington, Lon- 
don, N. See advertisement. 


Some premises at Latona road, Old Kent-road, London, 8.E., are 
to be sold or let. See advertisement. 


A corner warehouse near London Bridge station (total area 
21,000ft.), with two cranes, lift, electric light, &c., is to be let or 
sold; also a freebold new factory on the canal, Old Kent-road. 
Apply to Trustee, 2, Crediton-road, West Hampstead, N.W. See 
advertisement. 


“ Cheap Steam —A pamphlet is issued bearing this title and 
dealing with the well-known automatic stokers manufactured by 
Ed. Bennis & Co., of Little Hulton, Bolton. Besides making the 
stoker which bears their name, this firm design, build and instal 
complete forced-draught furnaces, gas producers for steel and iron 
works, steam or electrically-driven coal and ash elevating and con- 
veying plant, band conveyors, picking tables, cable conveyors, cable 
railways, automatic coal weighing and recording machinery, and 
many other machines, besides accessory plant and apparatus. The 
Dennis stoker needs no description here, but it is interesting to 
observe that there has recently been added to the system & com- 
pressed air bar, into which air is pressed by the aid of & minute 
steam blast in each bar separately. It is thrown with great force 
into the fire, thus combining all the benefits of mechanical firing 
with forced draught of the best type. In the latter portion of the 
pamphlet tables are given of figures obtained at tests, and these 
show excellent results. At a test at the works of the Butterley Iron 
Co. the coal used with the Bennis stoker could not be burnt when 
hand fired. Its value at the pit is given as only 18. per ton. In 
spite of this, however, 6°33lb. of water were evaporated per pound 
of coal, as compared with 4:82]b. of water per pound of coal at 2s. 6d. 
per ton, when the latter was hand fired. Thus, the comparative costs 
of fuel required to evaporate 1,000 gallons of water were 84d. for the 
cheap coal used in conjunction with the Bennis stoker, and 2s. 33d. 
for the better coal when hand fired. Included also in the pamphlet 
are some useful tables and data relating to the properties of saturated 
steam, imperfect combustion losses, and the weight of water. 


Speed Indicators.—Messrs. Staunton & Co., Blythe-street, 
Bethnal Green, London, E., send us particulars of the Staunton ” 
speed indicator for tramcars. This indicator registers the total 
number of miles travelled by the car, the rate of speed at any 
moment, and (automatically) the maximum speed reached during 
each 110 yards. The indicator can be made to register high speeds 
over other distances. 


Photo-Bngraviug.—Many of our readers are interested in the 
subject of photo-process engraving, and may like to know that in 
the British Journal of Photography," there is now included 
“ l'hoto- Mechanical Notes," in which the various processes of repro- 
ducing engravings, &c., are dealt with. 


Export Merchant Shippers Directory.— Manufacturers and 
suppliers of electrical goods for export will gather some useful 
information from the selected list of shippers and agents in the 
chief towns of the United Kingdom which has been prepared by 
Messrs. Dean & Son, 160a, Fleet-street, London, E.C., and is just 
published. This is the fortieth annual issue of the Export Mer- 


chant Shippers of Great Britain and Ireland,” and every portion of 
the book has been carefully revised, and special attention given to 
an index to the class of goods shipped by the firms whose names 
are listed. A work which has for so long secured a favourable 
reception from shippers and merchants may be safely recommended. 


Catalogues, &c.— We have received from the Electrical Corpn., 
85, Gracechurch-street, London, E.C., copy of a new catalogue of the 
“ Pluto” system of electric heating, &c. In the accompanying illustra- 


Fie. 1. Fio. 2. 


tions Fig. 1 shows the Balmoral ” design of heater. This has an art 
metal body, pierced over-panel, cathedral glass, and has two switches 
and a small lamp. Dimensions 89in. by 24in. by 13in. Fig. 2 is 
the Buckingham design, of similar 
make, 3lin. by 28in. by 1lin., and Fig. 3 
the Windsor design, in antique ham- 
mered copper studded with cut crystal 
jewels, and fitted with two switches and 
two small lamps. Height 30in., dia- 
meter 20in. 


Messrs. W. T. Glover & Co. have 
ready a new catalogue the feature of 
which is a second grade cable termed 
* non-association " rubber cable. Judg- 
ing from the samples we have received, 
this class of cable should be serviceable 
in those cases where the best class of 
rubber insulation is not specified. 

Messrs, Arnold Goodwin & Son, Sum- 
ner-street, London, S. E., have ready 
some new sheet lists of pulleys and 
shafting, hangers, brackets, self-oiling 
and swivel fittings, &c., and an inter- 
esting leaflet treating of suspended liftways. 


The A.E.G. English Mfg. Co, 4 and 5, New Compton-street, 
London, W.C., have ready a new Nernst lamp list in which the 
various types of this lamp are illustrated and described. The 
„Express (large) type Nernst 
lamp, which gives light immediately 
the current is switched on, is shown 
in the illustration. The glow lamps 
shown are switched off automati- 
cally when the filament of the large 
lamp is alight. 

Condensing plant is the subject 
of a new circular published by the 
Mirrlees Watson Co., Glasgow. 
The surface condensing plant sup- 
plied by the firm to Glasgow Cor- 
poration for the tramway power 
station of Pinxton is illustrated, 
as well as a number of separate 
pieces of machinery. Several hori- 
zontal dry air pumps are also 
shown. There is also ready & circu- 
lar relating to surface condensing 
plant installed at a flax mill at Calcutta on the River Hoogly. 


The Armorduct Mfg. Co., of 6, Farringdon-avenue, London, E.C., 
have prepared a cost book of Armorduct wires, cables and conduit 
accessories. The book is issued in pocket form, contains 276 pages 
of printed matter, and a diary for 1905. 

A new pamphlet has been prepared by Aron Electricity Meter 
(Ltd.) illustrating and describing the Aron aiternating-current motor 
meter and giving instructions for fixing and starting. 


Fio. 3. 
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The General Electric Co. have issued a small booklet illustrating 
special lines of battery-ringing telephones, &c., which have been 
designed to meet the demand for 
cheap indoor and  short.distance 
instruments. Particulars are given 
also of accessories suitable for use 
with the instruments illustrated. A 
comprehensive set of diagrams of 
connections is included. The illus- 
tration herewith shows an intercom- 
munication battery set to stand on 
desk or table. The company notify 
that they have arranged to place at 
the disposal of their customers, free 
of charge, the service of а large staff 
of expert telephone engineers to give 
advice respecting telephone installations. 


_ A new sheet of distributing boards is issued by Ernest F. Moy 
(Ltd.), of Camden Town, London, N.W. 


Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from Feb. 15 to 21, with the ports 
of destination :— 

Africa—Alexandria, £261; Cape Town, £464 (including £72 telegraph 
material); Delagoa Bay, £376; Durban, £408 (including £203 telegraph 
material); Kast London, £248 (including £108 telegraph material) ; 
Mombasa, £17; Port Elizabeth, £145 (including £9 telegraph mate- 
rial); Suez, £103. Argentina—Buenos Ayres, £483 (including £334 tele. 
graph material and apparatus). Australaria— Adelaide, £209; Auckland, 
£113; Fremantle, £67; Hobart, E28; Melbourne, £410 (including £340 
telegraph wire); Perth, £220; Sydney, £191; Wellington, £203. zores, 
£97 (telegraph apparatus). Belgium —Osten, £25. Brazil—Pernambuco, 
£217 (telegraph material)  Ceylon— Colombo. £642. Channel Islands 
£20 (telegraph material). CAili—Iquiquo, £30. China- Canton, £155 
(telegraph cable). France—Paris, £104. Germany Cologne, £10; Ham- 
burg, £352 (including £125 telegraph material). Gibraltar £45,072 
(including £44,640 telegraph cable). Holland Amsterdam, £85, Rotter- 
dam, £21. Hong Kong, £167. India—Bombay, £349 (including £170 
telegraph material); Calcutta, £1,239; Karachi, £10; Madras, £218. 
Japan—Moji, £236; Yokohama, £1,179. Philippines--Manila, £1,370 
(submarine cable). Straits Settlements—Penang, £66; Singapore, £13. 
Turkey—Saloniks, £10 (telegraph material. U.S.A.—New York, £14; 
Philadelphia, £17. Total £54,298, against £16,698 in the corresponding 
week last year (Feb. 17 to 23). 


COMPANIES’ MEETINGS AND REPORTS. 


ange 


Charing Cross and Strand Electricity Supply Corpn. (Ltd.) 


The annual ordinary general meeting was held on Wednesday, Mr. W. F. 
FrapoaTE (Chairman of the Board) presiding. 

The SECRETARY (Mr. E. Wilmot Seale, F.C.I.S.), read the notice 
convening the meeting. 

The CHAIRMAN then said: Gentlemen, this is the eighth year that 
I Lave had the pleasure of meeting the shareholders, and during that tine 
our progress has been very great indeed. I find that when first I had 
the honour of representing you as your Chairman that the total number 
of lights which we were supplying was only a little more than the 
additions which we have made during the past year, and that will show 
you the rate of progress at which we have been going. The increase last 
year in the whole of our districts was 132,700 lamps, and this is, as far as 
I know, & record by any company, except the record which we established 
of our company in the year 1903 of 146,710 lamps. Our grand total in 
all our districts is at present 710,744, and the result of that figure is that 
we аге now, І think, the fourth company in London in point of supply. 
Of this increase in lights, 73,722 have been added in our West End 
districts. That is a very large number, and is the highest we have 
yet acquired in any one year, and it brings our grand total to 409,663 in 
the West End. We have during the yesr completed the building of the new 
station in the Green Park, which will enable us to extend our operations. 
We have been also able to complete, and not only to complete, but to prove 
to be satisfactory, the dual supply for theatres and other buildings which, 
under the advice of our engineer, we organised some little time back. 
That system was at first somewhat called in question, but I am glad 
to say that we were first able to satisfy the arbitrator appointed 
to consider the requirements of London County Council at Drury Lane 
Theatre, and subsequently to satisfy the authorities of the Couaty 
Council themselves, that our supply was, ia fact and in truth, & dual 
supply sufficient to comply with their requirements. In dealing with 
the accounts I may point out that we have £100,000 more share capital 
to deal with than last year, and that our loan capital is increased by 
£40,000, interest on which has to be provided. The balance on capital 
account of £237,411 is а sum which has been spent by usin the City, and 
upon which I shall have some remarks to make later on. The revenue 
account is more satisfactory than it was last year. One of the most 


important items is the expenditure on coal. In our case the only fair 
way of estimating what the consumption of coal is is to consider 
what the actual cost of coal is for the whole undertaking, and 
I am glad to inform you that the cost of coal per Board of 
Trade unit is nearly one-tenth of a penny less than it was last year. 
There is a saving on oil, waste, &c., the figure this year being £755, 
against £1,801 last year. The purchase of current in bulk has increased, 
and for two reasons. First, the more economical working of our stations, 
and, secondly, that there has been a greater demand for current in the 
West Ead. The sum of £11,00) has been written to depreciation ac:onnt, 
as against £10,000 last year, and we think that this is a sufficient amount, 
having regard to the fact that we keep our plant in as good order as we 
possibly can, no less than £9,000 being spent on repairs, &c., during the 
last year. On the credit side of the account itis satisfactory to note that 
the sales in all have increased from £110,000 last year to £122,877. The net 
revenue account shows a carry forward of £50,900, agninst £39,111 last 
year. Out of this net revenue it is proposed to pay a dividend of 8 per 
cent., the same amount аз we paid last year, and to carry forward £10,223. 
Depreciation is increased by £11,000, and now stands at £76,000. The 
premium account is increased by £11,359, and the total reserve of the 
Company now comes to £223,377, against £202,788. These reserves 
now amount to no less than 23 per cent. of the actual expenditure on the 
West End district. It is true that these have been employed in our 
business; but they have been very well employed, and 1 for one 
should be sorry to deal with them otherwise than in that way. Mr. 
Fladgate then gave a lengthy account of the agreements entered into with 
the Construction Company—the Charing Cross and City Elsotric Co. He 
said: Works to the extent of upwards of £1,000,000 have been done 
under those contracts, and for practical purposes those works, the 
important works, have now been finished, and, that being so, we do 
not think that it is right to further continue the work of the Construction 
Company. It, therefore, became necessary for us to consider the 
proper way of closing the whole of the accounts of the Construction Com: 
pany. Now, first, І ат glad to say, on taking the accounts of the Con- 
struction Company, we are able to tell you this—that the effect of the 
trading of the Construction Company during the years that it has been in 
existence is that, out of the profits which have been earned by it as a 
Construction Company, i$ has been able to defray the interest on the 
whole of the amounts which have, from timo to time, been borrowed by 
it of your company. The result of our arrangements in regard to this 
matter will be that the liabilities between the Construction Company and 
your Company are put an end to, and, as was originally intended by us, 
that the whole of the share capital of the City undertaking should, in 
fact, be held as an asset for the benefit of and as a feeder to your Com- 
pany asa whole. The effect upon the accounts will, of course, b» con- 
siderably to simplify them. The arrangement we are now proposing has 
been considered most carefully by counsel, and we are advised it is a proper 
one to enter into, and I may add that that advice is quite in accordance 
with the views of the Board of Trade auditor. 

Now, as to the City undertaking. We are quite contented with the 
progress we have made. 6,968 lamps have been added duriug the past 
year, waking a total of ро of 300,000 lamps acquired during the few 
years we have been in business. During the year £265,000 have been 
spent on capital account, and the loan aceount increased by some 
£50,000. The purchase in bulk by the City undertaking of the West 
End undertaking is greatly decreasing, the amount having been last year 
only £864. Repairs have increased, of course, the sum of £1,434 
having been spent in 1904, against £387 in 1903. The sales of cur- 
rent amounted to £78,431, as compared with £56,000 in the previous 
12 months, which, I think, is a very satisfactory result. It is quite true 
that no depreciation has yet been charged against this account, but upwards 
of £4,000 has been spent on repairs, and our engineer assures u3 that 
at the present time there is no depreciation, as a matter of fact. The 
plant is all new and has been carefully used, and it is only now in many 
respects just completed. Consequently it does not seem to us at present 
wise or necessary to put aside anything for depreciation. The balance 
accordingly thus carried to net revenue amounts to £33,274, against 
£21,400 in the preceding year. In the previous year there was a debit 
balance of £779, which has been wiped off, and it has been necessary to 
provide interest for debenture bonds amounting to £18,809), against 
£14,800 in the preceding year, which has taken £4,000 from revenue 
account. Temporary loans are £4,900, against £2,400, which has 
absorbed a further £2,000. That із to say, we have had to provide an 
increased sum for interest of about £6,000. Notwithstanding this increase, 
the preference dividend, now amounting to £18,000, has been paid by the 
City undertaking to the extent of £10,725, left £7,374 to be borrowed 
from the West End undertaking under their guarantee. I would just 
point out that this £7,374 is not a deficit on this past year's working. 
The actual amount required from the West End undertaking to provide 
the dividend on the City undertaking preference shares in respect of the 
past year was only £1,550. Now, gentlemen, I think it is only necessary 
for me now to point out to you what is our general position. On both 
undertakings our capital expenditure, as appears in the accounts, 
is about £2,167,000. This is represented by nearly 41.000, 000 
spent upon 580 miles of mains, so you have there a considerable asset, 
and a little over £1,000,000 spent on stations, build:ngs and machinery. 
These stations include Bow,where there is plant of the best kind. Our City 
sub-stations are Ludgate, l'enchurch-street, Cannon-street and Beech - 
street, all complete and in working order; and then for our West End 
undertaking we have Lambeth, Short's-garden, Maiden-lane, and St. 
Martin’s-lane, with available space for further addit:ons at Short’s- 
garden, while we have under consideration the question of using Maiden- 
lane for motor generators. It has been necessary for us to spend this 
large capital amount. You may say. And when are you going to stop 
spending?" Well, gentlemen, if we ever actually cease spending 
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we shall cease working, because it will be necessary for us always to 
spend a certain amount on capital account. Now Bow, at present, 
provides some 200,000 lamps for the supply of the West End in 
bulk, and we are supplying at the prezent time in the City 300,000 
lamps. To briog Bow up to 800,000 lamps, that is to say, to provide 
for the 200,000 we use for bulk in the West End, the 300,000 we are 
now supplying in the City, and a further 300,000 lamps there, or, in 
other words, to be able to provide a supply for 600,000 City lamps from 
Bow, in addition to the 290,000 for the West End, would only cost 
us something like a further £100,000. Therefore, you will see that 
we can double cur output for the City at a small extra capital outlay. 
In addition we have spare way for further mains already, and at the 
sub-stations we have considerable space to deal with. I now move the 
adoption of the report and accounts. 

Mr. G. H. BROUGHAM GLASIER (vice-chairman) seconded the 
motion. 

After a brief discussion, replied to by the Chairman, the motion was 
agreed to unanimously. 

Resolutions were then passed for the payment of the preference and 
ordinary dividends recommended by the Directors; for the grant of 
1,500 guineas to the Directors for their services during the year 1904; for 
the re-election of the retiring auditors; and approving an agreement 
(dated Feb. 13, 1905) between the Charing Cross and Strand Electricity 
Supply Corporation and the Charing Cross and City Electric Company. 

In answer to a question as to whether any further capital demands for 
the purposes of the Company would be required, the Chairman replied 
that a certain amount of fresh capital would be issued, but that the 
Directors had not yet come to any conclusion on the subject. 


At an extraordinary meeting, which followed, approval was given to 
the promotion of a bill to confer further powers upon the Charing Cross 
and Strand Electricity Supply Corporation, and a subsequent resolution 
approved a change in the name of the company to The Charing Cross 
(West End and City) Electricity Supply Company (Limited). 

A cordial vote of thanks to the Chairman and Directors, and to the staff 
who had supported the Board so well, was then proposed by Mr. LAURIE, 
who said he was sure they were deeply indebted to Mr. Patchell and Mr. 
Seale, who had given a great deal of time and industry to the affairs of 
the company. 

The CHAIRMAN, in reply, thanked Mr. Laurie for his kind remarks, 
and the shareholders for their hearty vote of thanks. He agreed with 
all that had been said and cordially joined in the expressions of gratitude 
to the staff who had served them so well. He would, in conclusion, quote 
to the meeting some words from The Electrician. That journal, speaking 
of the company, said, in its summary of the past year: ‘‘As usual the 
Charing Cross Company easily takes the palm for the greatest increment 
in connections, and it looks as though the day is not far distant when it 
will outstrip all the other undertakings as regards actual connections." 

The proceedings then terminated. 


London Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held yesterday (Thursday) under 
the presidency of Mr. Ковевт Н. BENSON. 

The SECRETARY (Mr. H. C. Carter) having read the notice convening 
the meeting, 


The CHAIRMAN, after referring with regret to the absence of Lord. 


Crawford from the chair, said he particularly regretted his lordship's 
absence on this occasion as he would have wished him to be present to 
propose the first dividend. Still more did he regret that Lord Wantage 
was not present to share in this reward of their patience. But for Lord 
Wantage they would have all lost their money, and it was due to his 
courage and unselfishness, which would be fresh in the shareholders’ 
memory, that they were in their present satisfactory position. The 
directors’ prognostications as to the company’s position had been 
verified almost to the letter. The salient features of the report showed 
that the units sold rose last year from 4,102,099 to 10,531,785, while 
the cost per unit sold declined from 239d. to 121d. The number of 
lights had increased from 219,861 t» 238,542, the gross revenue from 
£77,190 to £118,395, and the nett revenue from £36,177 to £05,383. 
Their figure for the cost of current per unit sold (1:21d.) was the lowest 
of any London company that had so far published its accounts, and 
they were indebted to the staff, and especially to Mr. Partridge, 
their chief engineer, and those under him; to Mr. Burstall, their 
consulting engineer, and to Mr. Carter, their secretary, and last but 
not least, to their managing director, Mr. Bain, for this result. 
Mr. Bain and Mr. Partridge were part of the old guard who had 
given the best years of their lives so far to the service of the 
company, and Mr. Carter had been with them nearly as long. These 
acknowledgments were usually made as a matter of form at the com- 
pletion of a meeting, but he thought the present was the proper time to 
acknowledge their indebtedness to the efforts of the staff. The expan- 
sion of their lighting business kept on in its old steady way. What had 
brought them to their present satisfactory position was the development 
of the demand for power in bulk. Their chief customer was the 
London County Council, and of course that contract could not last 
for ever. The contract was, he believed, satisfactory to both sides. 
Their position at Deptford was unique for the supply of cheap 
power, and they anticipated a steady increase in the general demand 
for current in bulk in their aren. The net results of their operations for 
the year was to leave the company with £33,103 over, after paying the 
preference dividend, and they had now to decide what should be done 
with this sum. Their first duty was to create a reserve against соп. 
tingencies, of which the chief was the antiquation of plant, and the 
directors proposed to place £5,000 to credit of contingencies account. 


Next it was proposed to add to the general reserve, for, like their neigh- 
bours, the company was liable to be bought up by the local authorities 
after & term of years, and their term expired in 1931 with no allowance 
for goodwill or earning power, so that although they had written off 
£227,565 in times past, had reduced the shares from £5 fully paid to 
only £3, they must pile up their reserves, making up this reserve to 
£25,000 by adding £18,540, and out of last year's revenue, there remained 
sufficient to pay 3 per cent. dividend on the ordinary shares and 
to carry forward £2,009, the same as was brought forward last year. 
As to capital expenditure, they expected last year to spend on new plant 
£50,000, and it had come out at aboutthat figure. This year they would 
have to spend about £55,000. They were putting up two new stations 
for the supply of continuous current for power—one in Deptford, the 
other in Lambeth. Parliament had established the principle of one 
competitor and no more everywhere. They had their competitor already 
alongside of them in every part of their area, with the exception of the 
small borough of Deptford and a small corner of Lambeth. With this 
competition, and the liability to be bought up in 26 years, they looked 

to Parliament for protection against further competition. They were 
ready to give the public in their area all the power they wanted at 
competitive prices, and were determined to defend themselves azainst 
any invaders of the area which Parliament had given them for a 
term of years for the benefit of the publio and of themselves. In 
the next session of Parliament they were called upon to defend them. 
selves not only from the attacks of an invader from the North, but also 
against poaching by their fellow electric lighting companies in London. 
This latter form of competition was dangerous, as dissension among the 
London companies was other people's opportunity. But he thought they 
had lees reason to be anxious than some of their neighbours. For the 
purposes of any contest that might be necessary they had the satisfaction 
of knowing that they had a strong cash position and also unused capital 
powers easily available. He moved the adoption of the report and 
accounts and the payment of the dividends recommended thercin. 

Sir WILLIAM H. PREECE, K.C.B., F.R.S., seconded the motion. 

Mr. MAKINS asked how the sum set apart for depreciation would be 
treated by the purchasing authority. 

Mr. DRUCKER urged that to make themselves strong financially their 
reserve fund should be invested outside the company’s business. 

A SHAREHOLDER asked how much of the additional capital which the 
chairman had intimated was to be spent was likely to be required for 
the supply of electric current to the County Council, whose contract they 
would probably lose in about a year and a half. 

The CHAIRMAN, in reply, said: Th? capital expenditure for London 
County Council was all made last year, and { do not anticipate there will 
be any further expenditure on that account, The £55,000 which I said 
we might spend is for the development of the business generally. As to 
the reserve of the company being invested in the company's business, I 
think we are right in so investing it. The purchasing authority has the 
power to buy us up without any allowance for goodwill or earning power, 
as I have said, but we have to spend money all the time on the business 
in order that we may return to you at least £3 per share whenever the 
purchasing authority comes in. We are getting & higher rate of interest 
than if we invested it in outside securities. 

The MANAGING DIRECTOR (Mr. R. Ste wart Bain) said: It has been 
the custom for me to give you details of our capital expenditure. Of the 
£49,000 odd spent during the past year rather more than £20,000 was 
for the completion of our new condensing plant, £6,000 for new engines, 
£4,000 ,or sundry new plant in connection with those engines and con- 
densing plant, and over £12,000 for new mains, We have completed a 
new trunk main route, which gives us a second string to our bow in case 
of necessity. With regard to the average price received per unit sold, this 
still shows a decrease, due to the increasein the power supplied at a very 
low rate. Leaving out of consideration our contract with the London 
County Council, the average price has decreased from 4:502d. to 4:131d , 
and owing to increased competition this decrease is likely to continue. 
But the coat per unit sold also shows a decrease of no less than 
50 per cent.—from 2:394. to 121d. I would like to emphasise the 
chairman's remarks as to the great debt we are under to our engineer- 
ing staff, which is certainly second to none in London. Our principal 
saving in cost is again in coal, which has been at the rate of 21 per 
cent. In 1903 every unit of current we sold took 7:89lb. of coal, 
while in 1904 it only took 6:261b. The cost of the coal decreased from 
0:79d. per unit sold to 0:51d., and this very large saving is due chiefly to 
our being able to burn lower-priced coal, owing to the new condensirg 
plant and new boilers. The increase in the efliciency of our system 15 
shown by the percentage of units sold to units generated, which was 
87-077 per cent. in 1904. Even without the London County Council 
power units the increase is still very satisfactory. Prospects for the pre- 
sent year are distinctly favourable, as units sold and lamp connections 
already show considerable increases, 

The resolution was then carried unanimously. | 

The retiring directors, Sir W, H. Preece and Mr. R. Stewart Bain, wer 
then re-elected, as were the retiring auditors, and a cordial vote of thank: 
to chairman, the directors, and the staff brought the proceedings to 
a close. 


Chelsea Electricity Supply Co. (Ltd). 

The annual ordinary general meeting was held on Wednesday under 
the presidency of Mr. J. Invio COURTENAY. 

The CHAIRMAN, after referring feelingly to the death of Maj.-Gen. 
C. E. Webber, one of the original directors of the company. said it was 
satisfactory to be able to report further improvement in the company's 
position, 'They were paying 1 per cent. more than last year, making 
6 per cent. for the year. The capital expenditure of £10,829 was small; 
and was largely due to the change in pressure. The total working costs 
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were practically the same, notwithstanding that there had been a con- 
siderable increase in thc amount spent on maintenance of plant. Their 
engineer (Mr. Percy Still) deemed it prudent to make a special over- 
hauling of all the plant during the year, and their entire system of mains 
had received particular attention, a large sum having been spent on this 
work. The increase in output had been satisfactory, there having been 
a considerable increase in supply for motive power, heating, and for 
charging batteries of electric carriages, &c. The number of equiva- 
lent 8 c.p. lamps added during the year was 15,424, which, although 
not quite so good as in 1908, was about the average for several years 
past. The total of these onbections at Dec. 81 last was 210,659. 
The equipment of their statio at Alpha-place has been completed, and 
there was now no further room fo: additional plant in that building. To 
cope with a prospective іпсгеазз in demand it had been necessary to 
provide an extension, and they ha 1 acquired land adjoining the station for 
this purpose, and here they would erect a new generating station adjoin- 
ing the Alpha-place station. This work would be carried out during the 
current year, and the equipment of the works would follow gradually. 
The alteration in their system of supply which had been carried out 
during the past two years had led to & marked improvement in the 
efficiency of their distribution. The work of altering their mains and 
machinery to render them suitable for use for the higher pressure was of 
a somewhat difficult nature, as it had to be carried out without any 
interference of the service to the public. Thecost had been considerable, 
but now the great bulk of this expenditure had been incurred, and they 
hoped to derive substantial advantage from the alterations carried out. 
The total number of units sold during the year was 3,212,412, or 473,060 
more than last year, and the units sold per lamp 15:25, against 14:05. 
He moved the adoption of the report and accounts and payment of the 
dividends recommended therein. 

Mr. G. N. MARTEN seconded the motion. 

In reply to a question, the CHAIRMAN said the opposition on the part 
of some of the founders' shareholders had been withdrawn so far as the 
House of Commons was concerned. 

The motion was then &dopted unanimously, and the retiring director 
and auditors were re-elected. 


At an extraordinary meeting which followed, & resolution confirming 
that passed at the meeting of shareholders on Feb. 1 was duly approved. 

At an extraordinary meeting of the founders' shareholders which 
followed, a resolution was 3 confirming that agreed to on Feb. 1. 

Mr. CALLENDER, as an ordinary shareholder, as well as a founders’ 
shareholder, then proposed a vote of thanks to the Chairman, the 
Directors and the staff. 

Mr. BARBER «seconded, and expressed the opinion that the Board had 
done a great deal in pulling the Company out of what might have been a 
difficult position. 

The resolution was carried by acclamation. 

The CHAIRMAN, in thanking the shareholders for this expression of 
opinion, also returned thanks on behalf of the engineering staff and the 
staff of the secretary's department. Но said there had been a great deal 
of work in connection with the founders’ shares question, a great many 
technicalities had had to be dealt with, and the work had been through- 
out well done. , 

The proceedings then terminated. 


Westminster Electric Supply Corpn. (Ltd ). 


The ordinary general meeting was held on Wednesday, Mr. Восі хоз, 
M.P. (in the absence of Lord Suffield through illness), presiding. 

The SECRETARY (Mr. Frank Iago) read the notice convening the 
meeting. 

The CHAIRMAN said: Gentiemen, I think you will agree with the 
directors that the report for the past year is of a highly satisfactory 
character. We have increased the equivalent of 8 c.p. lamps by some 
50,000 during the past ycar, and that brings up the total number to 
711,679, and applications continue to come in ata satisfactory rate. The 
station of the Central Electric Supply Co. at St. John's Wood has been 
working well during the year, and has supplied a large amount of 
current to this company at a considerably lower rate than іп the previous 
year. Our new transfcrmer station at Duke-street is not yet completed, 
but arrangements have been made for a part of the supply to be avail- 
able for the engineers, and operations are now going on there, and have 
been since the latter part of last year. The shareholders will not, 1 
think, complain of the dividend which we propose should be declared. I 
feel sure that all men of business among the shareholders will agree that 
it is a wise thing to keepa substantial balance in hand. We have already, 
from the commencement of the year, lowered the price of current some- 
what, and we believe that that will ultimately lead to more business. 
I have little more to say with regard to the report, but I want to 
sound a note of alarm. I do not wish to frighten the share- 
holders, but I think they should understand that a bill has been 
lodged in Parliament which is called the Administrative County 
of London District Electric Power Bill. It is a high sounding title, 
and its object is to supply the whole of London with current for power 
purposes. I think it is hard that such an attempt should be made 
upon the companies in London who have borne the heat and burden of 
the day, and who have had considerable trouble, and spent enormous 
sums of money, in bringing their systems to perfection and supplying the 
public with the commodity at a reasonable charge. We have been 
placed from the first under obligations and restrictions by Parliament. 
This new company, if the bill should be passed in its present form, will 
be under no statutory restrictions with regard to the time in which they 
will be able to supply power. We shall, in the shareholders’ interests, 
oppose this bill on every point and do our utmost to bring about its 
defeat. By the irony of fate, we have now on our side the London 


County Council and the municipalities who are also suppliers of electricity, 
and, with the aid of the other electric lighting companies in London, 
we ought to be able to prevent what I venture to say would be a great 
injustice to us. As far as I am aware the whole of the London com- 
panies, with one exception, are opposing this bill. There are 77 petitions 
against the bill. I now move the adoption of the report and accounts. 

The motion was seconded by Mr. HAYES FISHER, M.P., and carried 
unanimously, 

Resolutions approving the payment of the dividend at the rate of 15 
per cent. per annum for the half-year to Dec. 31, and re-electing the 
retiring directors, having been approved, a hearty vote of thanks to the 
chairman, directors and staff terminated the proceedings. 


BAKER STREET & WATERLOO RAILWAY CO.— At the meeting last 
week the chairman (Mr. T. J. Hare) announced that satisfactory 
progress was being made with the works. Between the Elephant and 
Castle and Baker-street the running tunnels had been driven through- 
out. All the station tunnels were through, except the down tunnel at 
Elephant and Castle. Half the permanent way had been laid. The 
running tunnels for the Paddington section had been driven as far 
as Harewood-avenue and the permanent way laid. Arrangements for the 
interchange subway with Marylebone station of the Great Central Railway 
had been completed. The work of ventilation, secondary lighting and 
signalling was well advanced, and the high-tension cables to the sub- 
stations on the company’s line were nearly completed. Eighteen trains 
of six cars each, also trucks, motors and controlling apparatus, were all 
on order, and delivery should commence in May. 

CROSSLEY BROS. (LTD.) —The report for 1904 states that there has 
been a satisfactory year's trading in all departments. The amount for 
disposal is £101,954. The directors propose a further dividend at the 
rate of 12 per cent. per annum on the ordinary shares (making 11 per 
cent. for year), leaving £19,051 to carry forward. 


EDWARDS AIR PUMP SYND. (LTD.)—The report for 1904 states that 
royalty income amounted to £9,489, compared with £7,493 for 1903. 
Expenditure was £3,700, an increase of £572. During the year 1,046 
pumps were booked, 626 for land installations and 420 for use with marine 
engines, A large number of pumps have been fitted in connection with 
turbines. The British Admiralty have adopted the Edwards pump for all 
electric lighting and power plants with which the Government dockyards 
in various parts of the empire are being equipped. The pump has been 
adopted for more than 200 of the principal electric lighting and traction 
stations in Great Britain and the United States. А further dividend of 
10 per cent. is proposed, making 15 per cent. for the year. 

GIANT’S CAUSEWAY & PORTRUSH ELECTRIC TRAMWAY CO. (LTD).- - 
At the meeting last week the chairman (Mr. J. S. Moore, D.L.) moved 
the adoption of the directors’ report, which stated that there was a large 
increase in the receipts, compared with the previous year (from 
£3,376. 17s. 14. to £3,636. 188. 4d.), while the increase in passengers 
carried during the year was from 108,154 to 119,876. The net profit for 
the year was £1,479. Is. 9d., against £1,241. 14s. 8d. in 1903, £1,263. 2s. in 
1902, and £1,059. 14s. 114: in 1901. The number of miles run by electricity 
were 28,489, against 22,954 in 1903, and the number of miles run by steam 
were 5,803, against 7,560 in 1903, making the total number of miles run 
last year 34,292 against 30,514 in 1903. That result had arisen from the 
successful working of the new overhead electric system, which provided 
greater power and more rapid means of transit than did the old system. 
The engineer (Mr. W. A. Traill, C.E.) reported that the permanent way, 
engines, rolling stock and electrical plant had been maintained in an 
efficient condition during the year. ‘The number of miles run by elec- 
tricity had increased from 22,954 in 1903 to 28,489 in 1904, run at a 
working cost of a little over 33d. per mile. The number of miles run by 
steam had been still further reduced from 7,660 in 1903 to 5,803 in 1904, 
but at an increased cost. The increased electric mileage and diminished 
steam mileage had given most favourable results, and if steam haulage 
could be done away with and electricity alone be used the resalt would 
be still more favourable ; a larger generator and two extra electric cars 
would almost be sufficient to accomplish that end. The two new turbines 
had given excellent results in increased power from the same height of 
fall. With practically the same train services and the same rolling stock, 
at least 30 per cent. more passengers could have been carried last year, 
and, instead of there having been an increase of 11,722 passengers, an 
increase of at least 36,000 could easily have been had if the weather in 
the two summer months had not been so bad. 


GREAT NORTHERN RAILWAY CO.—At the recent meeting the chair- 
man (Lord Allerton) said that during the half-year £41,000 was expended 
by that company on the Great Northern and City and the Great Northern 
Piceadilly and Brompton tube lines. In connection with the opening of 
the Great Northern and City Railway there was no doubt that had led toa 
large increase in the number of passengers carried by the Great Northern. 
It was estimated that during the half-year they carried in the suburban 
district nearly 800,000 more passengers, and he had no doubt the increase 
in traffic would shortly catch up the loss involved by the reduction in 
fares which had had to be made. In Yorkshire, however, they had carried 
&bout 200,000 less passengers and in Nottinghamshire about 70,000 less, 
owing to electric tramway competition. 

HART ACCUMULATOR CO. (LTD.)J—The directors’ report to Dec. 31, 
1904, states that the profit for the year is £5,813. 0s. 4d., and the balance 
from last year £5,737 10s. 8d. After deducting preference dividend 
(£187. 17s. 8d.) the balance is £11,412. 13s. 4d., and the directors recom- 
mend an ordinary dividend of 123 per cent., leaving £6,412 13s. 4d. to be 
carried forward. The company's buildings, plant, tools, &c., have been 
augmented by £4,261. 17s. 1d. which has been charged to capital, and 
due depreciation has been made, The maintenance of works, plant, &c., 
has been well kept up (at & cost of £799. 13s. 11d.) out of revenue. 
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IMPERIAL TRAMWAYS CO. (LTD.)—The directors’ report for year 
ended Dec. 31 states that the gross receipts from the Middlesbrough, 
Stockton and Thornaby electric tramways was £51,097., and the number 
of passengers carried 9,818,349, compared with £49,963. 7s. 7d. and 
9,576,125 in preceding year. The net profit was £16,564. 14s. 9d. Under 
the company’s 1904 Act power is given to construct a line of tramway 
(4 miles 4:70 chains), commencing at the termination of the existing 
system in Middlesbrough and running through North Ormesby, South 
Bank, Grangetown and Eston. Those tramways, with the exception of 
4 mile, are not purchasable by the local authorities until 1929, and then 
only on the terms of paying the fair market value as a going concern, 
instead of the terms laid down in the Tramways Act, 1870. Theact also 
authorises the conversion from single to double track of a portion of the 
company's existing line in Thornaby. In connection with the act the 
company have entered into an agreement with Thornaby Corporation 
under which the latter have undertaken not to exercise any rights of 
purchase with regard to existing lines until the expiration of 21 years 
from their authorisation, viz., in 1918. Under the company’s 1897 Order 
power was given to the local authorities, provided they all combined, to 
acquire the undertaking in 7 or 14 years, although on terms more 
advantageous to the company. The ¢ficct, therefore, of the new agree- 
ment with Thornaby is to render that alternative provision inoperative. 
The company’s interest in the London United Tramways has been 
slightly increased during the year. and there is a corresponding increase 
in the dividends, which amount to £21,135. The company’s available 
balance ie £41,655. 15s. 3d., and after payment of interest for the year 
and interim dividends (£26,168. 4s. 7d.), it is proposed to pay the balance 
as follows: preference dividend (£5,700), a final dividend at 10 per cent. 
per annum (making 9 per cent, for the year) on the ordinary capital, less 
tax, and to carry forward £287. 10s. 8d. 


LANARKSHIRE TRAMWAYS СО. — Тһе report for the half-year ended 
Dec. 31 states the receipts were £18 315 and expenses £9,705. £2,500 
has been placed to depreciation and £1,527 written off. A dividend 
at the rate of 5 per cent. per annum for the half-year is declared. 
Capital expenditure during the half-year was £14,836, which has been 
expended mainly on the power station, 10 new cars and permanent way. 
Ten new cars were put in service in July last. 


LONDON UNITED TRAMWAYS (1901) (LTD.) — The report of the direc- 
tors for 1904 states that the gross receipts amounted to £296,235. 11s. 2d., 
and expenses to £176,188. 5s. 10d., leaving (with balance forward) a net 
revenue of £120,834. 8s. 5d. After payment of interest and preference 
dividend there remains £42,087. 3s. 3d. An interim dividend was paid 
in August, leaving £23,605. 78. 2d. It is proposed to pay a final dividend 
on the ordinary shares, making 6 per cent. for the year (less tax), to place 
£5,000 to reserve and to carry forward £563. 11s. 3d. The gross receipts 
show an increase of £15,993. 15s. 1d. and the operating expenses a 
decrease of £203. 6s. 9d., notwithstanding a larger mileage open. The 
total number of passengers carried was 48,196,727, an incrense of 
2,833,254. Preparations are in progress for the construction of the 
authorised tramways in Kingston, Surbiton, the Maldens and Wimbledon, 
and between Brentford and Hanwell. These Surrey lines will connect 
with the London County Council electric tramways at Tooting, and over 
Kingston Bridge with the company's tramways in Middlesex and London. 


NATIONAL ELECTRIC SUPPLY CO. (LTD.)—At the recent meeting the 
chairman (Mr. J. Booth) said notwithstanding the depression in trade in 
Preston and the bright weather in the autumn, the receipts for current 
amounted to £21,037, against £19,462 the previous year. Rates and 
taxes had increased from £873 to £1,776, against which they had appealed. 
The 4 per cent. preference dividend for the year and a dividend of 5s. 
per share on the ordinary shares for the half-year (making 83. for the 
year), and £2. 14s. 3d. per share on the founders' shares were declared. 


NATIONAL TELEPHONE CO. (LTD.)— The report of the directors for the 
half-year ended Dec. 31 last shows that the income accrued in respect of 
the business for this period amounted to £1,033,705. 17s. 5d., compared 
with £941,259, 14s. 11d. for the corresponding period of 1903, an increase 
of £92,446. 28. Gd. Working expenses were £591,635. 168. 11d., com. 
pared with £527,284. 5s., an increase of £64,351. 118. 11d. The net 
result (after deducting Post Office royalties, £95,195. 33. 2d.) is a profit 
balance of £346,874. 17s. 4d., compared with £327,739. 2s. for the 
same period of 1903, or an increase of £19,135. 15s. 4d. The rentals 
carried forward for unexpired terms of running contracts amount to 
£889,577. lis. 14., compared with £827,163. 19s. 10d., an increase of 
£62,413. l4s. 3d. Out of the available balance of £217,057. 10s. the 
board recommend the payment for the half-year of the due dividends 
on preference and preferred stock, and at tke rate of 5 per cent. per 
annum on the deferred stock, less tax in all cases. £115,000 is trans- 
ferred to reserve and £10,141. 23. 8d. carried forward. £402,101 Os. 8d. 
has been expended on capital account during the half-year in the erection 
of 18,625 additional exchange and private stations and in the construc- 
tion of underground works. The directors state that, after protracted 
negotiations, they have arrived at an agreement with the Postmaster- 
General for the sale to him on Dec. 31, 1911, of the undertaking of the 
company, the agreement being subject to the approval of Parliament. 
[This agreement is set out on another page of this issue. | 


NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)— At the 
meeting on Tuesday the chairman (Mr. J. D. Milburn) moved the adop- 
tion of the report set out in our last issue. ‘The amount of profit, he said, 
did not compare so favourably, but that was owing chiefly to the with- 
drawal of the business of the North-Eastern Railway, from whom they had 
received 46,000 or £7,000 per annum. But having lost that business, 
they sought to replace it. They had developed and were developing into 
a full-fledged power company, and were able to deal with large users of 
power, and give them as favourable terms as they could get anywhere. In 


1890 they began with a dividend of 2 per cent., and if they considered the 
period since then as 14j years, there had been an average dividend of 
7:137 per cent. Their new power station was in working order, and they 
hoped in the coming year to get a benefit in revenue. They had now to 
credit of reserve £20,816. 19s. 6d,, and had written off depreciation 
£7.500, which put the company in a more satisfactory position than it 
had been for some time past. 

NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)— The directors 
report for 1904 states that the total units sold during the year amounted 
to 17,132,153 compared with 9,033,625 in tbe previous year; 14.000,000 
were sold for power and the remainder for lighting. The profits (including 
£1,099. 0s. 8d. from 1903) amount to £62,539. 8s. 7d. out of which interest 
absorbed £14,256. 19s. 10d., interim dividends £14,278. 7s. 6d., and 
balance of extra cost in connection with the electrical undertaking pur- 
chased from the Walker & Wallsend Union Gas Co. £1,500, leaving 
available £32,504. 18. 3d. The directors now recommend payment of the 
balance preference dividend, 54 per cent. on the ordinary shares, making 
8 per cent. for the year and absorbing £24,405. Os. 10d., and a dividend 
of 3} per cent. on the ordinary shares allotted in connection with the 
purchase of the Walker & Wallsend Union Gas Co.'a electricity under- 
taking (making 6 per cent. as per agreement) and requiring £1,226. 11s. 6d., 
£6,000 is written off to depreciation, and £872. 8s. 11d. is carried forward. 
During the latter half of 1904 the North Eastern Bailway Co. was regularly 
supplied with electric energy for traction as well as for power and lighting. 
The depreciation account now amounts to £131,000. Expenditure on 
capital account during the year has been £124,242, The company has 
had allotted to them 10,000 £1 fully paid shares in the Priestman 
Power Co. (Ltd.), representing one-half of total share capital of that com- 
pany. The Priestman Co's. generating station at Blaydon Burn is now 
supplying current and the development of the business generally in that 
district is being pushed forward. An agreement has been entered into 
with the Northern Counties Electricity Supply Co. (Ltd.) by which tbe 
working and developing of the districts of Whitley, Monkseaton, Earsdon 
and Seghill, covered by provisional orders granted to that company, have 
been transferred to this company. The shareholders will be asked at 
the forthcoming meeting to confirm a provisional agreement entered into 
for the purchase of the whole of the shares issued by the County of 
Durham Electrical Power Distribution Co. (Ltd.). 

NORTH METOPOLITAN TRAMWAYS CO.—At the meeting on Wednes- 
day the chairman (Mr. G. Richardson) said there was no doubt motor 
omnibuses would adversely affect horse-drawn vehicles. The time was 
coming when street lozomotion would be altered, but so far as the com- 
pany was concerned the point that would affect them was when they 
would be able toget a suitable motor car which would run upon their rails. 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD)—Mr. F. H. 
Thornton, J.P., stated at the meeting last week that the equivalent of 6,576 
8c.p. in lamps and motors were connected during 1904, bringing the total 
to47,431 8c.p. Motors increased from 2514 н.г. to 3514 f. P., of which 210h. P. 
were hired out by thecompany. Consumers had increased from 704 to 801. 
The extension of the mains to Dallington has been justified by results. 
An important purchase of land was made during the year, with a view to 
future needs, and substantial additions have been made to the plant. Tue 
provisional order extending the area of supply to the whole of the county 
borough, and to various parishes, was confirmed by Parliament. On 
April 30 last, Northampton Council offered £100,000 for the company's 
undertaking, payment was, however, to be deferred and there were other 
impracticable conditions, so the directors did not feel called upon to con- 
vene а meeting to consider such proposals. £1,750 is now added to 
depreciation, besides £50 written off motors. Some old plant has been sold, 
and the loss written off. There is £1,746 available for dividends, and it is 
proposed to рлу a dividend at the rate of 54 per cent. per annum for the 
half-year on the ordinary shares, making 5 per cent. for the year. 


SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD. -The 
directors’ report for the year ended Dec. 31, 1904, states the balarce is 
£16,574. 162, 31., or, with £5,219. 19s. ld. from previous year, 
£21,794. 158. 4d. Deducting £6,323. 18s. 6d. for interest and £1,750 for 
interim preference dividend, there remains £18,720. 16s. 10d. The 
directors propose to pay the final preference dividend (£2,439. (is. 8d ), to 
place £2,250 to depreciation, to write £824. 19s. 11d. off ** Change-over 
syrtem in Greenwich” account, to reduce preliminary expenses by 
£1,500, and to carry forward £6,706. 10s. За. At the end of 1904 the 
equivalent of 108,391 8 с.р. lamps (including Crystal Palace undertaking 
from June 16) was connected, against 60,540 in 1903, the number of con- 
sumers being 2,555, against 1,734. The undertaking of the Cryst-l 
Palace Co. was tak2n over on June 16th last; and the number of lamps 
added by this inclusion was 29,572. The change of system from direct 
to alternating current in the new area should be completed before t' e 
end cf 1905. Beckenham Council have served notice on the company, 
exercising their statutory right to purchase a small portion of the ncw 
area. The purchase price is being adjusted. 


TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD.)—The {Ist 
annual report of the directors states that the accounts for tbe past year 
show a net profit of £48,525. 15s. IId. after charging interest on deben. 
tures. To this sum is added £120,183. 17s. 3d. brought forward, making 
£169,309. 13s. 2d. From this is deducted the interim dividend of 5 рег 
cent. (£22,410) leaving £146,899. 13s. 2d. to be dealt wi h. The directors 
propose to distribute £1. 4s. per share (absorbing £44,820, being at the 
rate of 10 per cent., and making a total dividend for the year of £1. lês. 
per share, or 15 per cent., tax free), leaving £102,079. 13s. 2d. to be 
carried forward. Various lengths of cable have been manufactured. and 
sundry cable repairing operations have beencarried out, but work generall y 
has not been on £o extensive a scale as during the past few years. The 
company's factories at Greenwich and Wharf-road have been well and 
properly maintained. Advantage has been taken of the slackness of work 
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ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


Week | Ine, AGGREGATE. 
м ended (a) No. of Ino. oF 
| Amount. Dee. (9) 
berdeen Corpore Feb. 18 10n + 27 | 85 52 048 t ^ 789 
tion e ео. * 7 
N 0 0090000000000900000* 97 10 "202 — 4 6 1,169 - 4 
Ayr 000000 гоо оос ев» $0 18 175 + 16 | 40 2,084 + 568 
Barnsley % % %%% CES EOE 90- »9 10 165 + 1 6 850 + 28 
Barrow ......... . . — » 10 187 | + 17 6 1,627 |+ 17 
Bath Electric Ltd; „„ 16 647 | + t6 1 8,188 |+ 465 
Bex! District Co eaoot: e в.а 200 eae eee e 
2 %%%. 00006000006 LAJ 3 Ji + 21 q 18.289 
Ссгротекоп T eee А e 
* Birmingham & ш КА » 10 1,783 + 267 9,58 |+ 968 
Blackburn Corporation... ... E s ко 5 
ВІ 1 n СІІ es 16 803 + 28 | 46 45,602 T 6,110 
Blackpool and Fleet wood... „ 18 187 | + 8 | 7 1,268 |- 
Blackp'l,St.Anne's&Lgtham| , 16 142 | - 2 16 2,010 " 
Bolton Corporation. .. . „% 1) | 1,680 | + 8i 47 85,961 |+ 461 
Bo » 16 t95 | + 87 14 49,282 2, 183 
Bradford Corporation ...... „ 18] 8,881 |j + 964, 44 | 908,495 |+ 59,545 
Brighton Corporation » 19 766 + 49 | 46 45,650 |+ 3,628 
Brisbane Tramways .. - 44 = ae Я 
Bristol Trams & 5 „ 17 4,481, + 1€9 | 3 8951 |+ 105 
Buencos Ayres & Belgran.. 998 ee "T га are ii os. 
BuenosAyresE leo. Trams ... its is S - e 
ре Сороса. ове ое ve 18 964 4 91 2) 7,818 + 8,692 
Burton Corporation ........ » 19 293 | + 2 | $46 15,722 “+ 
Calcutta Tramways = өз o 18 |®89,068 | -- 81,683 1 285,953 |+ 280,106 
Camborne-Redrath . е0. 00, 11 20 - ll 16 1, * 218 
Corporation. » 138 1,848 | + 41 | 46 98,678 + 2,018 
Carlisle Tramways Oo. Hs T ae NS 15 
Central London Railway..| 4 18 7,192 4 96 7 50,801 + 1,008 
Chatham & Dist. Lt. Rys... » 16 579 | + 67 7 8, t 880 
City of Birm'gb'm Tram Co. » 10 5,594 | + 218 6 80,860 + 585 
City & South London Bly.| „„ 19 | 2,816 — 861 8 94,217 - 1,545 
Colchester Corporation ... » 16 157 se 8 469 à 
Cork Electric Trams Oo. .. » 16 150 + 68 7 2772 + 22 
Darwen ration 00000909 eee [IY eee eee eee 0 
Derby Corporation 6 % %%% г eee eee eco eee 
Devonport & Паш». » 10 446 | - 13 6 9,557 |- f8 
Dover Оо » 18 169 | + 7, 41 10,911 |- 19 
a аны Н ош жт e a 
outhern T + 9 
Dublin United... wel oy 17 8695| + 89 ) 7 | 80,864 + 46 
Duäley—Stourbridge..., МЕТ » 10 785 | + 58 в 4170 |+ 88 
Dundee tion ........ » 15 76 | + 8 418 82,583 |+ £94 
East Ham Oouncil........ uel yu 18 (61| + 5146 982,048 |+ — 1,788 
Gateshead & Dist, Trams... , 10 88| + #0 6 5,000 |+ 83 
Glasgow Corporation... „ 18 138.9. 2 + 1,074 | +85 | 540,051 |+ 26,550 
OSSOD ec08009009900020009 00000090090* [II] eee 690 эое eee LIII 
Gravesend —N pira Как » 10 191 | - 26 6 1.064 — 111 
Gt. Northern & City Rly... » 18 1,628 " 7 11,149 PP 
Greenock & Port Glasgow.. » 10 + 42 6 2,046 + 274 
**Halifax Corporation .. 905 dus as . 
Hartlepool Tramways ...... » 10 | + 12 6 1,886 |- 19 
Huddersfield 96% %% %%% % %%% „ 97 18 1,198 + 15 46 62,881 + 8,950 
Hull Corporation. | » I8 8,060 | + 78 46 | 100,660 ＋ 10,978 
Ilford District Council ...... — sii s EM ies ЯА 
Ilkeston Corporation......... „ 15 101, - 17 10 2,168 |- 851 
Ipswich Corporation......... „ 18 889 | + 14 | 46 21,887 - 
Isle of Thanet Co. ......... | „ 18 241 | + 8, 90 5,708 + 27 
Keighley Corporation ...... spi 8 s. sus e 
Kidderminster & District... » 10 91 | - 1 6 521 |- 2 
Kirkoal 8 anes » 16 198 | + T ous iis 
Lanarks Oo.. . » 16 684 | + 107 7 4,899 (+ 821 
Leeds Corporation ... » 18 56,891 | + 455 48 268,950 |+ 15,297 
Leicester Corporation ...... » 18 1.782 ses 7 12, 0.6 е 
Liverpool Oorporation ...... » 11 10,080 | + 659 6 58,887 i+ 1,634 
Liverpool Overhead Riy » 19 1,440 | - 81 8 11.778 — 414 
*London County Council » 11 13882 | + 8,201 | $15. | 576,79 / 128,69) 
Lowestoft .................. sss » 18 118 | - 14 7 £63 А 
Maidstone Corporation » 16 96 vis 81 4,158 T 
ster Corporation. „, 13 | 11,660, + 1,093 46 | 659,926 |+ 25,669 
, Mersey Railway. » 18 1.65 + 184 7 11,909 {+ 818 
Merthyr . .. . . . » 10 178 | - 14 6 989 89 
"Metropolitan Elec. Trams , 10! 39,090 + 943 6 11,066 i+ 4,688 
Middleton ............... ese » 10 272 | + 25 | 6 1487 + 117 
Nelson Corporatia РСЯ » 18 107 | + 18 47 5,459 (+ 1,864 
Newoastle-on-Tyne Oorp... „ 18| 8,514] + 8: 7 24,718 i+ 848 
Newport (Mon.) ............--- » 18 481 | + 48 2 10.105 + 1,846 
Oldham, Ashton & Hyde » 10 491 | + a 6 2.791 |+ 8 
Oldham Corporation......... » 19 1,8611 + 296 47 590,7 + 4,401 
Perth (W. А.) Elec. Trams.) ,, 17 | 1,450 | + 127 7 10,884 + 819 
Peterborough .................. » 10 106 | - 12 6 678 |7 45 
Poole and District. . . . . . . „ 10 214 ' + 3 6 1,231 '- 21 
Portamouth Corporation ... » 18 1862 + wW | $46 87,170 + 6,467 
Potteries вовобевовоаваоосвоевеа 99 10 at 1,662 - 92 6 9,838 + 258 
‚ Beading Corporation... | » 16. 645 | - 15 |... | is is 
Rochdale Corporation .. ER Mx | „„ e Nine ve m Р 
Bothesay ........................ » 10 46° + т 6 2€0 a 21 
Salford Corporation » 20 | 3,846 : + 198 | 45 | 188,024 + 9,180 
Bheerness ..................... » 8 t6 + 8) 6 298 + 41 
Sheffield Corporation „ 19 4,888 + 106 $47 | 218412 + 5,797 
Southampton Corporation „ 1 794 | - 86 46 44201 .- 9,579 
Bouthend Corporation ...... „ 16 999 + 7: 46 | 15,995 + 1,591 
Southport Tramways ....| „ 10 234 + 15 6 1.74 - t8 
B. Staffordshire Trams. , 10 677 - 50 6 8,657 - 817 
Stockport Corporation „ 17 | 449 + 14 46 26,064 ＋ 8,496 
Sunderland Corporation .. » 19 1,019 + l8 17 07,983 i+ 1,472 
Bwansea Trams . .. . „ 10 156 „55 6 | 2676 j- | £0 
Taunton Trams » 10 | 40 - 9 6 | 2.9 ;- 40 
Tynemouth and District..| „ 10 179 - 81] 6 952 |. 185 
eside Trams Co. ........ „ 15 UB + 15 7 2140 + 256 
allasey District Council. „ 18 (бї + 63 §46 | 84199 |. 2,882 
Wem од" Vidas „ 18 453 sis | 7 84 49 | S 
n Corporation.. | а "m fe Lis M 
West Ham Corporation „ 16 109 51 | 49,496 | 
Weston-super-Mare ......... » 8 25 + 5, 6 147 |+ 21 
W Corporation 2 6% %%% [II] [II] \ ав | [IY [Ij 
Wolverhampton Distriet "| » 10 861 + 29 | 6 1917 |+ 8t 
OFCOSLEL,....0cssecccccscsccess » 10 20: ' - 20 6 1,439 {+ 654 
ЧЇ гехһатш....................... „ 10 10) + 6 е 5:5 — 28 
Yorkshire ‘Woollen District} ,, 10 576 + £6 6 8,161 + 848 
i + ү 
(а) These comparisons аге re with the corresponding period last y year. t Minus 8 days. 


4 Minus 2 days. § Plus 2 days. I Plus 8 days. 99 Fortnight. * Partly electrical. 


to rebuild a portion of the factory at Greenwich, and to introduce 
improvements there which will add to the efficiency of the works. The 
company’s steamships are in good and thorough repair. The directors 
have contracted for the building of a new cable steamer. She was 
launched in the Tyne on Nov. 22, and is named the “ Cambria." 

The transfer books will be closed from 20th to 28th inst. inclusive, 
preparatory to payment of the dividend on the 20th inst. 

TOPSHAM BLECTRIO LIGHT СО. (LTD.)—At the meeting last week it 
was stated that since the formation of the company the number of lights 
supplied to customers had trebled. There was reasonable promise of a 
dividend at the end of the first year. Mr. H. Gould is secretary and 
manager of the company. 


CITY NOTES. 


d 


MEMORANDA (Feb. 23).—Bank rate 3 per cent. (since April 21, 1901). 


Price of silver 27}§d. per oz. Consols 902—901 for money, 901; —9073 
for account ; 24 per eent. annuities 893—901. Consols Pay Day, March 1. 
Stocks and Shares Continuation Days, March 13 and 28; Ticket 


Days, March 14; Pay Days, Feb. 24 and March 15; Mining Share Carry- 
over Days, March 10 and 27. 


CALCUTTA ELECTRIC SUPPLY CORPN. LTD.) — The number of units 
delivered to consumers during the four weeks ended Jan. 27 was 199,288, 
compared with 124,824 in the corresponding four weeks of the preceding year. 

OHATHAM & DISTRICT LIGHT RAILWAYS CO. —A dividend of 3 per 
cent. for the half-year ended Dec. 31 is announced. The receipts were 
£16,381 and the expenses £10,029. 

MUNICIPAL I88UE.—Belfast Corporation are inviting applications for 
£1,000,000 34 per cent. redeemable stock at 98 to provide capital for the 
conversion of the tramways to electric traotion, &^. 

PERSONAL.— Mr. J. S. Harmood Banner, a director of the British Insu- 
lated and Helsby Cables (Ltd.), the Electric Supply Co. of Victoria, the 
Electric Supply Co. of Western Australia, the Midland Electric Corpora. 
tion for Power Distribution, &c., was returned by a very substantial 
majority as member of Parliament for Everton at the bye-election which 
took place on Wednesday. 

WESTERN TELEGRAPH OO. (LTD.)—The directors have declared an 
interim dividend (payable March 25) of 8s. per share (at the rate of 6 per 
cent. per annum), tax free, for the quarter ended Dec. 31 last. The transfer 
books will be ciosed from March 18 to 24 inclusive. 

W. T. HENLEY'8 TELEGRAPH WORKS CO. (LTD.)—Subject to audit, the 
directors recommend a dividend for the year to Dec. 31, 1901, on the 
ordinary shares of 15 per cent. (less tax), including interim dividend of 
5 per cent. paid Sept. 1 


CULONIAL AND FOREIGN INVESTMENTS. 


Aken SUPPLY. 


a 
ni T | Price 22 5 Drvi- ! BUSINESS, 
E 33 NAME. | Wed. | ы ч | DEND . WEFK TO 
mide Feb. 22. „КЁ | DUE. Кав. 22 
т 8 8 | 
ELECTRIC RAILWAYS High. Low 
| TRAMWAYS. &o. N £ s. d. | est. | esf. 
(1 8/0 | Apglo-Arsenunc Ord. bbares.. 88-8] | 5 10 7 Ap, Ос +, £} 
1196 Cum. Pref. ............ | fà-ti | 4 6 1 „> | 51 €) 
gt. OX | Do. Fermanent 6% Deb. ыо моб es 481 — vac rss 
st.| 5X | Auckland Elec, Trams 5% De 
е оао 8 104 —105 4 15 8 € os 0. 
11 6% | Barcelora inar et bind — | dicio 290 - 153 1: 
i 5 0 588 Cum. Pref, e»9*5258999009809 as { —10 | 5 0 0 е» on ee 
10‹! 54 | Do. b per Cent. De castes’ 99 —102 418 1 xi 
¿| oc | Brisbane Electric Trams. 4-13 | 
eee —1 oe eo oe е 
Б! 46 n 5 per Ceni. Cum. Pref. . 84 517 8 - T 
8t | A rias "Golam Gent, De. N си м —5 411 10 А 96 
В. б Rlwy 
4 05 F 102 —105 | 514 4 e 11048 |108} 
St. 5 Do. Pret, Ord. Siook ГОРУ 100 —1038 | 417 2 — lor 108 
TIL Do. 5% Cum.Perp. Pref. ....... 10 —104 4 10 11 ue dM a 
e| 44% Do. 43 per Cent. st Mort. Dbs 03»—10,:$3:4 5 9 e |10 M 
100 4X | Do. Vancouver Power Debs. ... 9) —102 4 8 3 os » 
{| 1/0 | Buenos Ayres an and Belgran о Ord. 83-4 512 6 = 4 41 
i 8,0 Do. 6 per Cent. A" Cm. Pret ЖЗ, 5 2 2 € t 5 
t 8/0 i Do. ae MS RE 0€0000900000009290 b —6 5 9 1 е» бү, ty 
8t 55 Do. 5 per Cent. Debs. ............ 107 —109, 411 8 = oe 
St. 5% Do. 5% 9nd Deb. Btock Prov. 
А Gorts. . A sosseesesoo 102 —1(5 | 415 8 - 
St. 5% | Buenos Ayres Elec. Trams (: 901) 
sä Cale JGG ee 6 8 1 a a 
1 u ways. eave. — 8 8 18 8 as } 
104 az Po 44% 1st Deb. Stock. (red.). 100 —108 4 8 4 d к" 4 
, 0 Cape Electric Tram Shares 18—15 83 14 0 MES 
St. 5% | Colombo Trams & Ltg. 5% Ist Mt. | 
| Deb(red) ....................... 102 —104 418 1 a 10934  .. 
gt. 5% | Madras Elec. Trams 5% Deb. fitk. 101 —108 4 17 3 Ja, Jul 
1 d | Montreal e Ry. St'g 6% Mort. | 
ax трови (1908 ay Baba, пән 13 103 1 16 8 “ 
Bt. 8% Perth ore 
. „ 0 99.» 102 2105 4 15 8 ee 


9-93 3103. . „ev 


5 9/0 | Oalcutta Electrio Sup ply 
Bt. 5% | Elec. vu & Trac. dr Aust. 
| 5% Debs. ...................... 86 —91 5 911 А 
10 -- | Havana Electricity Co. Shares 10} МА - 5 
i .. | Kalgoorlie Elec. Power & Ta 
1 6% Cum. Pret . see's pa- 11 х m 4. 
Rand d El *"*99062»0600*2*90649262c22 1 = ee ee | oe ee 
100 ay * о Elec. „ Montreal * 1st | 
rt. D 00 —102:4 8 9 Ap, Ос 101 |.00 


x m calculating the yield, allowance has been made for aocrued interest but not 


lor redemption. 
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| ELECTRICAL COMPANIES' SHARE LIST. 


а ; Price B 
Price Ё ргүрвир | BUSINESS, x, 
| ed., 
E. Wed.. i DUB WEEK To § NAME, Ёк 
Е LE oe Feb. 22. E | FEB. 22. Feb. 22. 4 
e 
pie Y SUPPLY. 
"ETE МАНАТОВ AIO | 3 oe = че 10 16/0 Sous MM Elec. Sup. Ord.| 17 121 $ 8 t 
1 e] Bath Eleo, Trams Pret. ora... 111 411 1 = . Los. 10 4/8 |t Do. 43 per Cent. Cum. Pref ... 94—10 4 10 0 
вен Do DA биш eee -. {101 10% || 10| 60 |t Do. 6% Com. Second Pref. „| 11—18 |5 0 0 
«t| „, | Do. 44 186 Mort. Deb. Stock (i d.) .. 96 m 98 ез dr 98 | 67) est. 44 | Do. 4j per Cent. Deb. Stock (red.) . 104 —106 | 4 4 10 
лера N E nan S апа rue Ор E га 0 9| Fon Rue 5| 90 | Bromley (Kent) El. Lt. & Power Shares 63-53 |8 9 7 
10 8 Bristol Tramways and Carriage Ord. ... 10 Zi 816 2 , . T at. i Do. Do. lstDebs| 101—1 4 7 0 
St. 4 Do: юше. ПУ Бана) е eene 106 —108 | 314 0 Feb, Aug 5| 47 CCC 9—1 iu n 
: м gee Н 1 f . 61. „ „ 6 — 
10| % | British Electro Traction Orb... 6179 b 2 11 Fev, ing | 24| m° st. 4% | Contrai Nes Sup.coa%Guar bb Seel 108 i| R14 f 
Bt. 50 Po. b rer Gent. Perpetual Debs . 190—120 | 4 3 0 = i 5| 4/0 | Charing Cross & Strand Electric Sup... 5-8} 17 0 
0. y dopo Q s 001000000 0092060 0509090 "о 
ВЕ 44% | Do. 4j per Cent, 2nd Deb. Stock.. 97 И |4 5 1|June Dec | $3 | art | St 12 | Do. 4 Per ee | ite d [E dod 
BE 4 (Bo. per Gent, Pref, Stock ылы. 101—108 | 817 8 — 1024 10 % po eee eee At tie € 40 
т 4% ||| Do. Deferred Btock ..................„«.... 15 =. 216 8 = Ui » 4 os 2 ito. ae »s 9 ü-y 3 
Ы $8 | Оно Ышш Trams. fz Cm. Pri 4jptj 17 6| с | 6A st. 44% |" Do. 4j per Cent. Deb. Stock (rcd | 108 —110 | 4 1 10 
йе е уо Birmingham Тш CET вава бы ок oe City of L: ndon Electsic Lighting Ord.| 153-18 |31611 
CF prima 4 18 11 А 414 | 464 | 10) 6/0 | Do. вгег Cent. Сот. Pret. ...........| 17414 |4 6 9 
Bt.| 1 X |tCity and South London Rly. Сор. Ога. 444—0 { Feb, Aug 1271 st. 69 - Do. 5 per Cent. Deb. Stock (red.)..... | 19: —197 | 818 8 
Bt у T.! ee | st. 44% | Do 447 апа Deb. Stock (red.) .. . . . | 108 —105 4 5 9 
Bt. 57 Н Do: 1901) с ВЕ 115 —118 4 4 9 5 èx 10 4/0 County A London Puto; GUD Ord. EI 12 EA : 16 l 
10) 60 Deo eae Get Pie узи о. laL $19 9 8 .. | 2. St.] 47 Do. Second Deb. Stock Prov. Certe... 102 -iM |4 67 
Ў 0. . > e9*o9090»90900009090090 as z 9 п ‚ Ord. Е = 4 11 
8 i 81—93 aa А 5 86 | Hove Electric Lighting Огаӣ................ 7—8 5 6 8 Jos 
10 Ord., Bpeyer Bros, Ecrip Certs, ...... 10 4 00 "Bept St. 44% I. of W. Кес. Lt. &Fower43%Db.St.(red.)) 100 —102 4 8 9 Be NS 
10 40% } oreda eam è ord SEEN vs iv кел o Mar, вер, кй б 6| v |’ Kenalagten & Као сео Кс lk все E Eo ie 
. о. e a 0 %%% % 0000 0 са, LJ e e d == . 
Bt. if t Do. 4 per Cent. Debs. .................. 1114-1153 : E. 0 Jan, July —ͤ— ae з a” Ed er bad ite QU RD САР 61-7 |4 5 9 Jan, July 
st % | Isle of Трапе Bleo, Trams & 16.5% Pt) 81—18 470 - Jele] Co. (Joint Station) 4% Deb. Stck.(red.)| 102 —104 | 817 8| "m 
í р E | ET ee y .. ll s London Electric Supply Ord. ...........| 94$ x z 25. 2 
10 y Liverpool OTD AC KAWAT Ord 9 2H 1 35 : T ае = » 5 8/0 Do 6 per Cent. Pref. See £66 O88 оовоовооб оез е 4 18 0 29 ju n 
А Do. b rer ent. *9905500005008 000900006 — А oe ee . { rt. Deb.......... = 0 0 D $t DU v 
St.“ 4 Do. 4 per Cent. Deb. .. . . . . . . . 99 —101 EH : Jan, July 1 or А моге ресе пао „ n Zis 110 8 Apt. Del ^u 
t| 50 | London United Trams. 6% Cum. Pret. 18 DIG 3 16 2 УЫ арыз Po. 4 per Cent. Com Frei. . . zt [взе sangue | ere е 
St. 4% Do. 4% Ist Mort. Deb. toc оо % % eve 4 —7 os И ee at Do. per Cent. Deb. Stock 1st Mort. 110 —115 8 18 8 Jn, Dec ш КИ 15 
St. ae Mertey Con. Ord. „ 10 —]8 oe ee Ll De St. $ Do. er Cent. Mrt. Db. Stock (red.) 96 — 98 8 11 8 e n 
i ~ ро. A per Cent. pap. nop mes 8 s — . | тоо! е 7 Midiana fie, Corp. for F. D. 151 Mort. Db. $7 — 100 4 10 0 oe ttd * 
1 ee Metropo. tan ont rams ө оог ааг REL Б 0 0 exo UN Е 16 57 Newcastle & Dist.Elec.Ltg.Ord.£9 paid 18 — 1%} 5 3 6 Feb, Aug oe 
ви. (| Do. 4½ Ded. Prock z . . . . ict —1ce 4 8 7 hei Т e% | Newcastle Elec, Bopply Ord. ........ f1—£, | 418 2| Feb. Ars 
50% | Do. 4 эш 6 v. Cent. Cum. Pref. —u Мау s Е 6 57 | ро. в per Cent. Nor. Cum. Pref. .... eie 3 17 10 | Feb, Aug 
10100 W icti Ord, . : 71 —5 511 2 TUN 1| 87 | Northern Counties Elec. Sup. 17/- paid} 15/—15% 3 6 0 Mrr.Sep| -- | 
e aus 10 6,0 | Notting Hill Electric Ог4..................| 14-15 4 0 0 March. . 2 
10 50 |+ Do. 5 per Cent. Cum. Frei 4—95 |6 6 8 рер Aug ; 400 Н Do g er Cent. Ist Mt, Debs. ......| 102 —104 3 17 0 104 
9 «x 99 8 tà per Klee 5 m a : : 9 ja P. d | 6 is Oxford Hiectrio Ord. 8 6}— 63 b 0 0 | March е • e. | 
as t { N { - t i. е : Е . 4% Deb. Stock ee. e ee. eee 98 —100 400 dis II [oss 
в 7 Do 4 V. Deb. Stock (or guid] 77 NEC аз MEO . T [à 8% | Bb amare Pall Nan Biss. Or. 777 1382—14} | 5 0 0 Feb, Avg | Мі 1. 
n| [її derground Elec. Rys. Co. of London 418 —99 | Б 2 0 by 9(3 | €t) 5| 8;€ Do: з per Cont. е Stock (red) 7 E. 100 H 18 : Feb, Aog = а 
Et. Ti TWaterloo and City Ord. ....................| 92 —04 18 6 5 June, Dec | — | a * 405 а-н . 3 Sup Od. Ja лс Е » | i 
TELEQRAPHS St. 4% |t Do. 4 per Cent. Deb. Stock ............ 79 — 416 5 y 80 251 
sl t 5| 8/0 | South London Electric Supply Ord....| 43-48 |8 8 7 iis | .. 
160 4% |*Alrican Direct Tel. 4% Mrt. Deb, (red.) | £9 —102 4 0 0 | Jan July 9 :1 || 1| .. | South Metrop'n Elec. Lt. & Power Ord. 1 ws = as os 
i ee Amazon Telegraph 999290 2000040559202 ооо 000200 1]1—?1 ее Jn, eo .. 2 i$ 1 0/83 Do, 7% Cum. Fref. 9*96809400000088950500094 ы 2—13 4 16 4 a ve . 
Bt. 176 Anglo- American. . . o өөө өөө ее. EQ —61 4 4 10 1 F,My,Ag,N ae ee Bt. 447, Do. а рь. Stk. Prv.Cta.(rd.&con.) 107 —11 4 2 i e ше * 
Bt: 85/0 t Do. Preferred. iiie seeneseté avo aureus cos 106 —108 6 1 10 F. My, Ag, N 1064 104 b $,6 Urban lecu ic Pf“ Ord. өегез еза е Б - Ez 4 17 m ti АЛ 
Bt. Do. Deferred өзгөгө es020» 009 00000500009: eee 1941—14} ee F,My Ag,N 14, ү, 5 2,6 Do. 5 Cum. Pre „eee eee ово 900005009 t} — b4 4 16 8 fi t? А 
100 $2 Commercial Cable Capital Stock IT 170 —190 4 4 2 J Ap. y, ae ! St. x Do. 4 A lat Moit. Deb. E E Ө бә бе ага 106 —107 = os cà Pe" 
St. 4 Do. 4 per Cent. Deb. Stock ............ 96 —98 4 1 8 an Ap,Jy,U 98 97 6| 6/6 | Westminster Electric Supply Ord. s... 121 181 5 1 9 Mar, Sept 155, 18} 
10 Б Cuba Submarine Ord. 00000 00000 0*002.00000« 861—913 5 3 0 Feb, Aug Б 9,0 Do. 5 per Cent. Cum. FOL. e vcr. t- ej 8 18 6 TO 6: 
10|10/0 | Do. Preference 10 per Oent. .. . u. 17 —18 |811 1 Feb, Aug | 1744) 17 
: 2/0 Direct Epania dign СУ ein =: A Ei : ари 8 ee 
Do, 10 per Cent. Cum. (————— = p — 3 : 
20 { | Do. 9 er € * Capie. 10-10 2 0 1 wo lij ii | ELEGTRIG MARUFACTURIKE, &0 Р 
Direct OB VADIO эзе». Е у, Elec. Co. 5% Cum. Pref. .... = 5 6 6 з з 
100 ‘ Direct West India Cable 40K Rg. Pb. (rd.) 100 —10 | 4 7 7 | Jn 61142 1851 1 (d. Ато im Meter 6% Cum. Pref. . Aci T ws um ME. 
Bt. 25 Eastern Ordinary %%% % % % %% 000000000000 140 —148 4 17 9 Ja, Ap, Jy, O 142 2871 5 4/0 British Insulated & Helsby Cables Ord. 5j— 6 3 8 July, Feb 6 | d 
St. 17/6 Do. 83 per Cent. Pref. Steck оо, гез eee 88 —90 8 M 9 Ja Ap. Jy. O 8 5 8,0 Do. 6 er Cent. Pref. E e 8080 64—65 5 4 é Jan, J tÈ ы 
Et) 4% | Do. 4 per Cent. Mort. Deb. Stk. (rd.) 167 —109 | 8 18 5 Мау, Nov 14 106 St. ax | Do. y ist Mort. Deb. (red.) ... .. 101 —114 | 4 6 6 „ [8 |. 
10 5% Eastern Extension . . 2 119—141 | 41810 Ja,Àp,Jy,O| 11 | 183 Bt.| 4 British 1boms'n-Houst^né$z1stMt,Db.| 101 —108 4 10 6 = Sanio a 
Bt. 4X Do. 4 per Cent. Deb. Stock eee eee 164 —106 8 15 7 Te » Aug 1CE oe 5 8 ^ British Westinghouse 6 0066000000005 52—94 4 6 — °$ : 
10| 6% |» Eastern & S. African 4 Mrt. Deb, 1909 100 —102 | 818 Б Feb, Aug M St. 6% | Do. 4 per Cent. Mort. Deb. Stock ..| 87 —89 4 911 zs seon 
76 4 Do. 4% Mauritius Sub. Debs. (red.)'10:2—108%| 8 17 8 ay, Nov os | ee 9| .. | Brush Electrical Engineering ............ -à m March ..| -- | -~ 
10| 5/0 | Great Northern (of түен меп) .. | 8С4— 3C 418 6 | Jan,July | #1 30 29/44 Do. 6 per Cent. Pref. Non-Cum. . . 1 —)3 |617 2 Мег, Sept 1, }! 
100 Hajifax & Permuds4}% stMt.Db. (red.) 100 —107|4 8 8 une, Deo es ae Bt y Do. 41 per Cent. Perp. 1st Deb. Stock 94 —97 4 12 11 Mar, Be M И 
26 19 Ірёо-В.огореап сото овеозеосовоооа оо оо ее 46 —48 5 4 2 May, Nov $73 473 St. 4 Do. Perpetual aud Deb. Stock CON 79 — 82 5 9 9 Jan, J y ear n 
100 4 Pacific&Europe'n Tel. 44 Ovar. Dbs. (rd.) $8 —101 | 319 2 June, De 5 70 Callender's Cable Сор. Ord. ........-| 1C3—11 5 13 8 | Jap, July 10 +; 
10 4/ West Airican elegrap Shares Weges 71—71 0 9 2 = “з =e Do. b r Cent. Cum. Pref............... 5 4 9 10 Jen, July zs 
DE 88 West Cc ast of America Cee ces 00080«00€00« е. = Ve ae oe os ee 8t Do. 6 т Cent. Ist Mort. Debs.(rd. 105 —1 7 4 4 0 Nov, May . A 
160 4% Do. é per Cent. Debs................ 990.0 9 —101 3 19 2 Jan, July a е. 1 4 (er Е alnar Alkali Co. (fully peid 1—4 4 9 Б OS ee es 
10 „‚ | West India and Panema.................) 13-4; .. | Мау, No {| ?: Scis Do. 43 let Mort. Deb. (red.) . , 01 —16 |418 9 m sd us 
J0 us Do. 6 ror Cent. 2nd Pref. e0:99960100c89* € —9 ee Мгу, Nov +1 5 8 1/6 Crompton and Co. (Nos. 1 to 54,000) aa 2 EN 8 8 4 Jan, July та ] E 
Itu 6x * Do. 5 [er Cent. Debs. %%% 00600: 000 00€ 102 —104 8 16 8 Jen July 104 э» 100 [54 * Do. 5 per Cent. Ist Mort. Debs. (red.) 98 —9 5 9 0 Jan. July — 2 
10| 8/0 | Western 1 Seer IE 14 | 5 0 0 Mr, In, O, D 122 | 136 510% | Dick, Kerr & Co. Ота........................| 1—1 6 1 8 Верь ...| S1 
B. 5X |" Do. 4 Debs, (2nd Bories, 1006) ...... 101 —108 | 417 1 June, Des „ | .. | 5 % | Do. 67 Com. Pref, | Ee 4 18 0 Sept . % 
Bt} 47 | Do. 6% Deb. Bicok (red.) . . .. ... 102 —104 | 8 16 11 = QUÉ | st. 4 Do. 6$% Deb. Stock .. ... . 105100 4 4 0 ee. 
5| .. | Edison &8wsnUnited("A"8h.) (£8 pd.) i—i i Feb, Aug — n 
TEL ЕРКЕК ES. 6 ee Do. (£5 paid) 206 оос оос 00020000 6 0 COC eee. 1 — ] ee Feb, Ang 10 | ~ iP 
6| 3/0 | Chili Telephone (fully paid, ......“ 6-6) |5 6 7 August 6 | .. St. 4 re ут с ato ee п = : r A ше, ud ERN. ШШ, 
1| 0/7}| Monte Video Telephcne Ord, ........ 12—135 |211 9 РЕ; co | be St. 5 No ‘a Bloc. Corp. Ord. orses 6165 |512 0 Hüfgesry br, «©, 
St. 6 National Co. Pref. Stock ......,,..........| 1184—1111 6 7 7 zs M 1054 5| 2/ К шшш гона mec 55 1 ye 8 
10 57 Do. Def. Stock 66956525222 6 „ 6 6 0e; 105 —107 4 13 5 ee 1 m b 0 Do. 17 or Cent. 1st Mort. Deb. (red.) 166 — 108 4 8 8 А 5 n 
6/0 | Do. 6per Cent. Cum. lst Pref.....| 18—14 |4 5 8 Feb, Aug | 133 | 168 St. . С 134-1 680 шу... .. | 
10| 6/0 Do. 6 per Cent. Сс. 2nd Pref. ...... 12 —18 | 412 4 | Feb, Aug 114 12g 2:1/ Rlectric on neuen 2 5 7 313 | July sk н Ж. 
5| 9 Do. б per Cent. Non-Cum. 8rd Pref. . 64 —6$ | 4 1011 Feb, Aug | brs) ty. 22,9 Do. 7per Cnt M iy D ina) 5 jay y= 
Bt. у * Do. Deb. Stock 8j per Cent. (red.) .. 95 —100|811 5 June, Dec 687 gt Bt. 4 Do. 4 рег ist M 8 Deb Ed red.) 90-95 8 58 ' A Е 
86. 7 Do. 4 per Cent. Deb. Stoch (red.). .., 108 —105 3 16 2 s 105 10:4 || В, b Aer cti 190 57 ета ° а 91—10 8 0 0 - м 
.. |19430 ре. Do. Prov. Certs. all paid .. 108 —15 316 2 v 103% . 10| 5; Өсөн! 5 ш s А 1 M Ж К Ты ref... gece lige е a 
1 о Oriental r rat. Cum. Pri. He 6 7 5 April, ct! .. | ~ Bt: б сода, egraph Works Ord, EP 1? e 578 Feb, Avs BG 
. А . . . à 6 те. езе оова Я Do f Е Я 105 ' Do. 4 ет ер е 5 . 3 Sal n 
15 cng Da Canes рман C 6 8 3 July 4 i Bt. d Lo. 4 per Cent. Mort. Deb. Stock frd.)] 111 —1)8 | 319 7 | Feb, Aug Niż .. 
9/6 | Do. 5 per Cent. Com, Prei Т b —E |417 9 | June, Deo N Sol LU | India Robber, antia Percha, e, Wik уа |817 5| Feder [1€ 1 
06 спо ОВЕ Севе Сою Bref, ы ор 2 Des) ed. m * | Do, &pe Cent. 1st Mort, Deb (red.) 100 —108 |817 8| Mar Sem] .. | . 
Bt.| 6% |* Do. Byer Cent. Deb. Stock (red.). . 106 - 1184 12 6 June, Deo 00 $ Als Platt 6 per Cent, Cum. 11-13 |4 7 0 Mar, bot à м 
FIRAREIAL, IRVESTMENT, &o. і. 1215/0 | Telegiapb Construction & Mainten'oe.| 86 —37 |6 7 Б | Mer,July| 26 |s; 
б % | Elec. & Gen. Investment 6% Crm. Fref. 1—6 - ej o á d Robinson Ord 138204 е d 
10 2/0 Globe Telegraph and Trus 00000000: 000 09* 1€ —1 4 5 2 4 Ja Ар, Ју,0 101 10ү 5 a * ап Cont Com re... 8 = ve Ш зү. k; 
10 t0 Do. 6 per Cent. PES ͤ ˙ eei seo 1} —14} 4 4 11 Ja А 10 ‚О 141 1815 6 e Do. "C t ] t Mort Debs. ^" 77 —82 4 17 7 | ау Нот 81 E & 
100| 0% Submarino Cables Trust (Cert.) . . .. 1:3 110 4 15 8) Apel, Oct! .. | .. 6% Do, 4 rer Cant. 18 . . 


* In calcu'ating the yield, allowsrcel8s been made for accrued interent Lut not fcr redemption. t Ез Divider d. 1 Ibe Lor dcn Bicek Kzcborge Сеп miites have declined to quote there. 
Cm, 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OP 


ELECTRICAL ENGINEERING, INDUSTRY, 


ESTABLISHED, First Series (Weekly) 1861; 


SCIENCE AND FINANCE. 


Second Series (Weekly), 1878. 


No. 1,998. [I. 20, ] 


FRIDAY, MARCH 3, 1905. 


Price SrxPENCE Ф 
Abroad 9d., or 18 cents, or 900., or 


CONTENTS OF THE CURRENT NUMBER. 


М№отЕв......... РА . 777 | Electricity Meters. Ву С. Н. 
Meetings of Scientific Societies 781 W. Gerhardi. Illustrated. 
The Murray Type-printing Continued ................ 795 
Telegraph. Illustrated .... 782 | The Value of Overhead Mains 
The Selection of Electric Cables. for Electric Distribution in 
By L. B. Atkinson and C. J. the United Kingdom 
Beaver. Шив. Continued 784 Discussion ꝝq 796 
The Indianapolis- Cincinnati The Osmium Lamp. Illus- 
Single-phase Railway. IIlus. 787 tratedd .. 799 
Surface Condensing Plants and The Waterloo and City Rail- 


the Value of the Vacuum way. Working Results. By 


Produced. By R. W. Allen 790 Herbert Jones. Illustrated. 
Contemporary Electrical Science. Concluded................ 800 
Compiled by E. E. Fournier Electrical Tests on the Val- 
d'Albe. Illustrated........ 791 tellina Railway ....... ... 802 
ELEcTRICITY SuPPLY IN Paris.. 792 Application of Electricity to 
REV WW. 7958 Industrial Purposes. By 
The Becquerel Rays and the J. F. C. Snell. IIlus- 


ётаќеа............ . 2802 
Parliamentary Intelligence.... 805 
Legal Intelligence ...........805 
Electrical Exhibition in Lon- 
sesat tse DUI 
Municipal, Foreign & General 

Nis 808 


Properties of Radium 
[Strutt]; A Short Intro- 
duction to the Theory of 
Electrolytic Dissociation 
[Gregory]; Annual Report 
of the Smithsonian Insti- 
tution for 1903; Second 


Stage Magnetism and Elec- Trade Notes and Notices .... 812 
tricity (Stewart] ; Private Companies’ Meetings and 

House Electric Lighting Reports ......... — 814 
[Taylor] ; Die Wechsel- New Companies, &. ........ 818 
stromtechnik [Arnold and | City Notes 819 


la Cour]. | Companies’ Share List ...... 820 


NOTES. 
— — 

Two or three single-phase traction systems have been built 
and experimented with in the United States during the last 
couple of years, but it is claimed that the “ electrified ” por- 
tion of the Indianapolis-Cincinnati Railway, a description of 
which appears in this issue, is the first American single-phase 
railway to work under commercial conditions. In point of 
fact this traction system can hardly be compared with the 
heavy suburban lines in this country ; it corresponds rather to 
those of our light railways, which are not tramways pure and 
simple. Although the greater part of the line is built on its 
own way, a considerable length passes over public roads like a 
tramway, and the fares are collected on the car; but, on the 
other hand, it is stated that the speeds to be achieved approxi- 
mate those of express trains on steam-operated lines. It may 
reasonably be doubted, however, whether the proposed high 
speeds of 50 or 60 miles an hour can be safely maintained on ‘a 
track using 70lb.-rails only. 


IT is interesting to note that three-phase current is generated 
at the power house at 2,300 volts, and is then transformed by 
stationary transformers to two-phase current at 33,000 volts, 
at which pressure current is conveyed to the sub-stations, where 
the voltage is reduced to a pressure of 3,300 volts for the 
trolley wire. The two phases are kept entirely distinct, and the 
quantity of copper in the high-tension transmission line is fairly 
high for this reason, while on the other hand something is saved 
in the cost of the three-phase generators as compared with single- 
phase or two-phase machines, In the special circumstances the 
combination of a three-phase generator, transformers arranged 
on the Scott system, two-phase four-wire transmission, and 
single-phase transformers at the sub-stations, may be the moet 
economical In the majority of cases, however, it seems 
probable that a simple single-phase system throughout will 
generally be preferred in spite of the extra cost of the plant 
and mains. The catenary suspension adopted for the over- 
head equipment, it will be noticed, differs in detail to some 
extent from the now familiar Continental design, especially in 
connection with the manner of supporting the steel cable. 

„== 

THE special conditions of the Waterloo and City Railway 
are rather favourable for obtaining quantitative information as 
to the amount of power required on tube lines. The absence. 
of intermediate stations, and consequent regularity of the 
service, the fact that all passengers are carried the same 
distance, and the small distribution losses simplify the con- 
sideration of the figures abstracted from the log sheets which 
give, almost without qualification, pure engineering results, 
though it ie true that the somewhat sharp curves have to be 
allowed for. Therefore Mr. HERBERT JONES’S Paper (concluded 
in this issue) on the working results of this railway possesses a 
special value as forming a kind of standard which will supple- 
ment Mr. MACMAHON's classic Papers, without in any way 
displacing them. 


THE traffic conditions are not favourable to high economy, 
especially as regards the power supply, and in the circum- 
stances the costs of 0:919d. per unit generated are creditable. 
The traffic conditions, which are most graphically expressed by 
the curves, have been well met by the use of four-car and single- 
car trains during the heavy and light load-hours respectively, | 
with the result that the train-load factor is kept up to a very 
satisfactory level, and the working expenses are less than 48 per 


cent. of the receipts. These are excellent results, comparing very ' 
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favourably with other lines, although, as pointed out above, | 


comparisons are difficult. It will be noticed that Mr. JONES 
has been compelled to adopt the unit of “ train-ton-mile " 
instead of the orthodox *''train-mile," and has also used the 
passenger-mile unit. That 2; train-ton-miles are run for every 
passenger-mile is a striking fact. Mr. JONES’ experiences with 
rigid bonds, direct motor control, and some other points are 
suggestive and useful, but open up debateable matter. The 
illustrations to the Paper in the form of curves are not its 
least valuable part. 


THE Daily Mail of the 25th ult. published a letter from 
Mr. W. G. TOWLER, of the London Municipal Society, apropos 
of the article published in The Electrician of February 17th 
on “Tramways v. Motor Buses.“ He questions the costs 
per car-mile for tramway working, bringing in support the 
London County Council estimates, which show working costs 
of 8:11d. and 8d. per car-mile for the years 1902-3 and 1903.4 
respectively. These figures are of no value as indicating the 
working costs when the London County Council lines attain 
a steady state and are driven from their own station. The 
transition stage through which the lines have been passing for 
the last three years is not yet over, and the working costs 
whilst it endures must be abnormally high. The purchase of 
power from three different sources, and the temporary distri- 
bution arrangements thereby entailed, make the expenditure 
on this item very high. Without official information, we 
can only surmise that it is in excess of 1:5d. per car-mile, 
whilst the supply from the Councils own station will pro- 
bably cost one-third of that amount, judging from the 
experience of Glasgow and the few other towns where the 
tramway system approximates in magnitude to that of the 
London County Council. It will not surprise us if the work- 
ing expenses of the conduit lines exceed the 6d. per car-mile 
derived from experience with overhead lines; but on the 
other hand there is every probability that the traffic receipts 
per car-mile and per route-mile will be so much in excess of 
any existing British examples, that the comparison between 
the commercial results of the motor omnibus and the tramway 
car in London will be still more favourable to the latter than 
that deduced from present experience. 

ав 

А NOTICE of the perfected Murray printing telegraph 
appears in to-day’s issue. The improvements as described by 
the inventor would appear to have made of this system a 
practical and useful addition to the various systems of modern 
telegraphy. It will possibly take a large place in replacing 
present methods of fast Wheatstone automatic work. It 
hardly, however, appears as yet capable of doing so where 
the extreme limit of speed of which the Wheatstone system 
is capable, is taken advantage of ; or, at any rate, where this 
utmost limit 18 necessary. 


THE Murray system enables the telegraph message to be 
presented to the public in page form with no necessity for 
skilled manipulation other than that of preparing the trans- 
mitting slip with the aid of a keyboard analagous to that 
of a typewriter. This feature, however, is not novel, but the 
particular means which enables the system to do its work at a 
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comparatively high rate of speed and with safety is distinetly 
new. The message is not printed direct, but is produced in 
perforations on a “slip” at the receiving end; and herein 
lies the significant feature of the invention, because the 
perforating devices respond much more rapidly to received 
impulses from the line than printing devices, and there- 
fore the line gets cleared quickly, while, if necessary, 
more than one printing apparatus may be employed to trans- 
late the received “ slip.” It is not unreasonable to hope that 
this feature is capable of still further development in the way 
of rapidity, and that a degree of speed commensurate with fast 
Wheatstone working may yet be attained. 


3 
THE chief item of interest in the course of the discussion on 
Mr. ADDENBROOKE’s Paper, at the Institution of Electrical 
Engineers last week, was the ruling by the chairman that it 
was not in order for members taking part in the discussion to 
read their remarks. We believe that it is the first time that 
Mr. W. H. PATCHELL, who is one of the junior vice-presidents, 
has taken the chair at a meeting of the Institution, but his firm 
action in this matter is to be commended, and may well be 
imitated by future chairmen. Although there is actually 
nothing in the rules of the Institution that definitely forbids 
members from reading the remarks they contribute to dis- 
cussions, the president for the evening has a right to exercise 
his discretion as to the manner in which debates are conducted. 
Those members who have something to contribute, buf are 


| too nervous, as speakers, to do so in the ordinary course, 


should either send in their remarks in writing to the secretary, 
or, if what they have to say is important enough for immediate 
publication, they will find that we are frequently willing to 
extend to them the hospitality of our columns. 


THERE is great activity in the development of the incan 
descent lamp just now. We recently gave an account of 
the Siemens & Halske metallic wire lamp, and we now have 
further particulars as to Welsbach’s osmium incandescent. 
Such materials as osmium and tantalum are so unpromising 
from a manufacturing point of view that we are agreeably 
astounded to find anyone has patience to use them successfully. 

AS regards osmium, the first thing is to catch your osmium; 
the next is to make it into fine wire. It is brittle and not 
ductile, so it has to be got into wire by special methods; and 
these do not lend themselves to the manufacture of wires thin 
enough to make high-pressure lamps. Lamps have now been 
made up to 110 volts, however. It was very difficult 20 years 
ago to make good 110-volt, 16-candle, carbon incandescent 
lamps ; now they are made for 200 volts and 3 candles ; so it 
is quite likely metal wire lamps will eventually be made for 
200 volts and small powers. The softness of the hot osmium 
wire is a serious drawback all the same. 


THERE are many statements in Herr BLav’s Paper that are 
not easily accepted. The idea that a small black carbon fila- 
ment must be hotter because it gives the same light as a larger 
bright surface has been frequently questioned. The other side 
of the question is that the carbon is a better emitter, and 8t 
a given temperature gives out more radiation of all wav’ 
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lengths than a bright surface, the proportion of each kind of 
ray being the same. As far as we know there is no proof that 
at the same temperature a “black” body gives a smaller per- 
centage of rays of high frequency. At any rate this is at 


present a matter of doubt, and Herr BLAU enunciates his views 


as if they were admitted facts. 


THE statement, made by Prof. WEDDIN« in the discussion, 
that the blackening of a lamp bulb does not stop the light will 
not appeal to the consumer, even though it may be supported 
by some experimental data obtained in the laboratory. The 
man who has the temerity to doubt the professional verdict 
will ask: What is the blackness” of a bulb but its power of 
stopping transmitted light? Surely a blackened lamp looks 
black when held up between you and the window because the 
blackness stops the light ? Perhaps some of our British pro- 
fessors can throw more light on this question, and also on the 
temperature question already mentioned, which has lain dor- 
mant for some time. 


THE judgment in the enclosed arc lamp patent case, which 
we publish in another-column of this issue, will be read with 
interest by the makers of enclosed arc lamps, for it upholds 
the validity of the master patent owned by the Jandus Com- 
pany. As it is almost a foregone conclusion that there will be 
an appeal from the decision of Mr. Justice KEKEWICH, we will 
make no comment on the case at the present juncture, but we 
will call attention, in passing, to the Judge's significant remarks 
with regard to the reading of amended patents and on experi- 
ments made in connection with patent actions, 

—ͤ — — — . — — — — —— 


Manchester Students’ Section of the Institution.— The 
annual dinner of the Manchester Students! Section of the 
Institution of Electrical Engineers will be held at the Grand 
Hotel, Aytoun-street, on Saturday, March 18th, at 6:30 p.m. 


Lighthouse Communication.- Up to the end of March, 1904, 
a sum of £3,874 was spent out of the General Lighthouse Fund 
for the purpose of establishing electrical communication with 
lighthouses and light vessels. A Parliamentary Paper has just 
been issued dealing with this matter. 

New Atlantic Cable,—The London Gazette for February 24th 
‘contains a notice to the effect that the Commercial Cable 
Co. have applied to the Board of Trade for a licence to land 
and maintain at Waterville, co. Kerry, a cable to be laid from 
Canso, Nova Scotia. Objections must be lodged before March22. 

Trials on the Inner Circle. The Metropolitan Railway 
Co. have been making trials over the portion of the Inner 
Circle owned by them, and which they have converted for 
working by electric traction. This portion is from Notting 
Hill Gate to Aldgate, via King's Cross, and a train of six 
coaches was successfully run over this section on Tuesday. 

Lancashire and Yorkshire Railway.— The interruption of 
‘traffic which occurred on the Liverpool and Southport Railway 
last week was not due to any defect in the electrical plant. 
‘One of the corridor coaches of a steam-driven train left the 
metals and blocked the line for several hours, necessitating a 
discontinuance of the electric service as well as the steam 
service. 

Royal Society. Among the Papers down for reading yester- 
day were the following: Оп the Radio-active Minerals,” by 
the Hon. К. J. Strutt, communicated by Lord Rayleigh, F.R.S.; 
* Atmospheric Electricity in High Latitudes," by G. C. Simp- 
son, communicated by Prof. A. Schuster, F. R. S.; On the 
Electric Resistance to the Motion of a Charged Sphere in Free 


Space or in a Field of Force," by G. W. Walker, communicated. 


by Prof. A. E. H. Love, F. R. S. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Oayenne—Pinheiros ........ Aug. 18, 1902 

Relasi—Isca (Yemen)—Oamaran Oct. 22, 1 es — 
Tarifa—Tangier ............ Jan. 18, 1904 .. — 
Cayenne--Paramaribo ...... July 18, 1904 . — 
Marmaritza-Rhodes ........ Jan. 30, 1905 Mar. 1,1905 
Jamaica— Colon ............ Jan. 10, 1905 — 
Martinique—Paramaribo .... Feb. 14, 1905 Feb. 24, 1905 
Gibraltar—Tangier.......... Feb. 20, 1905 .. — 
Oran—Tangiers ............ Feb. 24, 1905 


England — Channel Islands. Feb. 28, 1905 БЕР 

Institution of Electrical Engineers.—The following is the 
provisional programme of the session to the end of April, as 
announced at the meeting on Feb. 23rd :—March 9th, Dr. R. T. 
Glazebrook’s report to the Engineering Standards Committee 
on * Temperature Curves on Field Coils of Electric Machines ” ; 
Mr. К. Goldschmidt’s Paper on “ Temperature Curves and the 
Rating of Machinery "; March 23rd, discussion on the above 
Papers; April 6th, Mr. W. Duddell’s report on “ The Inter- 
national Electrical Congress at St. Louis," and discussion on 
Eleetromagnetic Units and Standards"; April 13, Mr. F. 
Creedy's Paper on “Тһе Alternating-current Series Motor,” and 
discussion ; April 27th, Mr. Н. Laws Webb's Paper on “ Tele- 
phone Traffic”; Mr. A. R. Bennett's Paper on “A New 
Telephone Switch System," and discussion of both Papers. 

Electrical Equipment of the New U.S Battleships.— The 
electrical generating equipment of the United States battle. 
170 * Mississippi " and “ Idaho,” now building, will consist of 
eight 100-kw. 125-volt units, disposed in two separate and 
independent dynamo rooms. The two 12in. gun turrets and 
four 8in, gun turrets will Le operated electrically by the Ward- 
Leonard system, and the ammunition hoists for the turret and 
smaller guns will also be operated electrically. Electrically- 
operated conveyors will he installed to transfer ammunition 
from handling rooms to hoists. АП blowers, excepting those 
for forced draft, will be operated by electric motors, and there 
will be 23 blowers for compartment ventilation. All boat 
cranes and deck hoists will be run by electric motors. A very 
complete system of telephones, call bells, buzzers, gongs, 
annunciators, engine and steering telegraphs, revolution and 
rudder indicators will be installed. 

Central Technical College Old Students’ Association.— 
The seventh annual dinner of the Central Technical College 
Old Students’ Association was held at the Trocadero Restau- 
rant, Piccadilly, on Wednesday last week. About 60 Old 
Centralians were present, the guests including Sir William 
Crookes, F. R. S., and Dr. Hartog, the Academic Registrar of Lon- 
don University. The chairman, Prof. W. E. Ayrton, F.R.S., in 
proposing the toast of “ The Association,” laid special emphasis 
on the need of former students keeping in touch with the 
College, and drew attention to the importance of organising an 
employment agency in connection with the Association. Mr. 
J. W. Donaldson gave expression to the opinions formed by 
him as the result of three years practical experience in works 
in America and Canada comparing American and English 
methods ; the same theme was dealt with by subsequent 
speakers. The Association now numbers 150 members ; it is 
hoped to bring this up to 500 during the year. The honorary 
secretary is Dr. E. F. Armstrong, 55, Granville-park, Lewisham, 
London, S.E. 

Engineering Standards Committee. — A report has just been 
issued by the Engineering Standards Committee on the experi- 
mental work which has been carried out for that committee at 
the National Physical Laboratory on the temperature rise in 
the field coils of electrical machinery. The work has been 
carried out by Mr. E. H. Rayner under Dr. Glazebrook's 
direction, and 1s the first step in the completion of a research, 
the results of which cannot fail to be of lasting importance to 
manufacturers of electrical plant. The report above referred 
to is to form the basis of a Paper to be read before the Insti- 
tution of Electrical Engineers, one of the supporting bodies of 
the Engineering Standards Committee. A preface to the 
report has been written by Sir William Preece, K.C.B., 
Chairman of the Electrical Plant Committee of the Engineering 
Standards Committee, and gives some interesting particulars 
of the circumstances which led to the carrying out of this 
valuable work. The report may be obtained at the offices of 
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the Committee, 28, Victoria-street, Westminster, or by apply- 
ing to the publishers, Messrs. Crosby Lockwood & Son, 7, 
Stationers’ Hall-court, E.C. E 

Municipal Tramway Undertakings.—A second conference of 
representatives of' municipal tramways was held at the West- 
minster Palace Hotel on Tuesday to consider the clauses in 
several bills promoted in Parliament this session by railway 
companies asking for powers to run motor omnibuses. It will 
be remembered that at the previous conference (see The Elec- 
trician, February 17th, p. 695) it was suggested that the 
running of these omnibuses by the railway companies should 
be limited to carrying рс to and from the stations of 
the companies only. This attitude was maintained at the con- 
ference on Tuesday. 
erection of guard wires over trolley wires for protection against 
falling telegraph and telephone wires. The conference protested 
against the present state of the law, which is that if a tramway 
promoter has already erected his wires, and the Posmaster- 
General subsequently desires to erect a telegraph wire over 
the trolley wire, the tramway promoter is called upon by the 
Board of Trade to erect guard wires at his own expense. It 
was decided to ask the Board of Trade to receive a deputation 
on this matter. | 


Obituary.—We have to announce the death of Lord Morley, 
Chairman of Committees of the House of Lords. To many of 
our readers, Lord Morley's connection with the electrical 
industry will, no doubt, be difficult to trace, but those with 
knowledge of Parliamentary procedure will be in no such 
difficulty. As Lord Chairman of Committees it was his duty 
to scrutinise every private bill promoted in Parliament, and it 
will at once be seen that his familiarity with the industry was 
by no means unreal. There have been numerous instances 
during his long tenure of the office of the painstaking and con- 
sclentious manner in which he has carried out this task, for 
many an unprecedented proposal in both opposed and unopposed 
bills has been vetoed by him as being against the public interest. 
During last session, owing to Lord Morley's unfortunate ill- 
ness, Lord Balfour of Burleigh took over the duties of Lord 
Chairman temporarily, and our Parliamentary columns testified 
to a continuance of Lord Morley's policy with such beneficial 
resulta that it can only be hoped that Lord Morley's permanent 
successor, Lord Onslow, will also adopt his methods. 

We regret to record the death on the 1st instant, at his 
residence, Edenthorpe, Meads, Eastbourne, of Mr. Dodwell 
Kingsford, for many years assistant secretary of the Telegraph 
Construction and Maintenance Co. Mr. Kingsford retired about 
18 months ago, and had settled down at Eastbourne. He was 
a great linguist and book lover, and in these accomplishments 
found congenial occupation. He was well known and highly 
esteemed by a large circle of friends in the telegraph world. 

Electric Driving in Cotton Mills -— What is claimed to be 
the first spinning mill in England built from the outset to be 
driven electrically is being erected by the Acme Spinning Co. 
of Pendlebury, near Manchester. It will contain 41,000 
mules and 34,000 ring spindles, as well as the usual prepara- 
tion machinery. It will consist of six storeys and is to be 
equipped throughout with the most up-to-date appliances 
known. Supply is to be given by the Lancashire Electric 
Power Co. Three-phase current at 10,000 volts will be taken 
into a special fireproof transformer chamber, and the supply to 
the motors will be at 400 volts three-phase, while iour-wire 
three-phase distribution at 230 volts will be used for lighting. 
As turbines are used for driving the dynamos at the power 
company's generating station, a very perfect drive should be 
obtained on the spindles, which, of course, is a matter of vast 
importance in the spinning industry, for not only is increased 
production thus obtained, but the product itself is also im- 
proved in quality. Exactly how much improvement there 
will be as a consequence is one of the most important ques- 
tions of the whole subject, the steam engine makers insisting 
that with their most modern plant no cyclic irregularity 
occurs. As, however, this new mill is being built side by side 
with a steam-driven mill of the same proportions and under the 
same management, a very useful comparison will be instituted. 

A New Dynamo Brush. The Llectrotechnishe Zeitschrift of 
February 16th contains the description of a bronze-carbon 


Another question considered was the. 


brush which is said to act as well as a pure carbon 
brush and at the same time material reduces the C?R 
losses in and under the brushes. These brushes are made of 
graphite powder, the graphite particles being individually 
coated first with copper and then with zinc by a secret 
process. The graphite thus treated is then hydraulically 
pressed into the required shape, and any hardness may be 
obtained by applying the proper pressure. Then the brushes 
are heated to such a degree that the copper unites with the 
zinc. and forms a bronze. It is stated that, since the final 
product contains some 20 per cent. of graphite, the brushes 
are self-lubricating. Comparative tests on a 110-volt dynamo, 
it is claimed, have shown that for a current density of 
5 amperes per square cm., and at commutator speeds of 12ft., 
24ft., 36ft. and 48ft. per second, the C?R losses were 0^5, 
0:7, 0'9 and 1:5 watts per square em., the corresponding 
figures for good carbon brushes being 5:2, 6:1, 7:6 and 10-0. 
For a current density of 10 amperes per square cm., and at 
the same speeds, the losses were 1:6, 2, 2:6 and 3:6 watts per 
square cm., as compared with 10, 13:3, 20-2 and 32, which the 
makers (the Svenska Dynamoborstfabrik of Stockholm) state 
would be the corresponding losses with ordinary carbon brushes. 


The Submarine Disaster.— The Admiralty inquiry into 


cause of the explosions in Submarine A5 in Cork Harbour on 


February 16th was resumed on February 23rd. After evi- 
dence had been given the officer presiding stated his findings. 
He came to the conclusion that the pressure produced by the 
explosion was only a few pounds per foot, and that the 
explosion itself had been due to the presence of petrol vapour 
in the air, the petrol having leaked from a badly-packed gland 
in one of the filling pumps. The sparking of the motor 
brushes supplied the necessary ignition to the mixture and 
the explosion occurred. He had examined the starting con- 
troller and found that the act of starting the main motor was 
one that could not be done accidentally. Three operations 
were necessary : (1) Switching on the fields, (2) removing the 
locking button pressing down the handle, (3) revolving a wheel, 
for which both hands were required. The motors were started 
with a view to revolving the engine, and such an action was in 
flagrant violation of the regulations laid down. After the first 
explosion petrol continued to leak from the pump gland, and 
burning canvas, ignited by the first explosion, provided ignition 


for the second. Finally, he expressed appreciation of the 


action of the officers and men of H.M.S. “ Налага” who went 
to the rescue and boarded A5, which was on fire, while there 
were 7 tons of petrol in her tanks. 


Another Fire at a London Telephone Exchange.— At about 
two o'clock on Tuesday morning another disastrous fire broke 
out at one of the National Telephone Co.'s London exchanges. 
The work which is being carried out on the Inner Circle Rail- 
way has necessitated some alteration in the telephone cables 
laid in these tunnels. The cables are being removed from their 
old positions and placed in metal casings similar to those used 
by the District Railway Co. itself for its feeders. In carrying 
out this.work the cables are not disconnected from the exchange 
in order to avoid the disorganisation of the service. It appears 
that on Tuesday morning the Metropolitan District Railway 
Co. were carrying out some tests on their line, and the con- 
ductor rails were charged. One of the telephone cables 
referred to was in contact with one of the rails, and an arc 
occurred which melted the lead sheathing of the cable and 
connected the wires in it to the live rail. The heavy current 
was carried through the wires to the test room of the Bank 
Exchange and the cable distributing room at Oxford-court, and 
caused fires in both these places. The switchboard itself at 
the Bank Exchange, however, was not damaged in any way. 
The room at Oxford-court is a distributing room for a large 
number of junction lines, and as a result of the accident no less 
than 1,800 junction lines have been put out of service, and 
6,000 exchange and private circuits have also been interrupted. 
This necessitates the rebuilding of the test room and distribut- 
ing room, and will involve the jointing, tapping out, re-number- 
ing, and labelling of 150 cables. Between 400 and 500 men. 
are engaged on this work night and day; and the company 
hopes that the service will be partially restored some time ext 
week. 
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Opening of the Bridlington Electricity Works. The elec- 
tric lighting station at Bridlington, Yorkshire, was opened 
yesterday. Although a Provisional Order was obtained by the 
Corporation as far back as 1900, little was done to carry out 
the scheme until 1908, when tenders were invited and pro- 
visionally accepted. Work was commenced in earnest a little 
over a year ago—viz. in January, 1904. Two Clayton 
Lancashire boilers, 30ft. х 7ft. 6in., fitted with economisers, 
supply steam at 135lb. per square inch to two generating sets, 
each consisting of а 160 H.r., double-acting, Allen vertical 
compound-enclosed engine, running at 475 revs. per min. and 
driving directly a Johnson and Phillips continuous-current 
dynamo. At present the steam engines are working non- 
condensing. An E.P.S. storage battery is provided, and the 
switchboard was supplied by Messrs. Johnson and Phillips. 
The length of feeders and distributing mains, which are of the 
Anchor Cable Co.'s make, aggregates about 30 miles, the dis- 
tribution being on the 2 x 220 volt, three-wire system. Street 
lighting is carried out by 410 incandescent lamps supplied by 
the British Prism Globe Electrical Co. and 32 arc lamps, the 
switching on and off being done from the station by electrically- 
operated long-range switches fixed at different parts of the 
town. The consulting engineers were Messrs. F. H. Medhurst, 
Page & Lloyd, and Mr. Arthur J. Beckett is the borough 
electrical engineer. 


Annual Dinner of the Post Office Eugineering Department. 
—The second annual dinner of the Engineering Department 
of the General Post Office was held on Friday, February 24th, 
in the Victoria Hall, Hotel Cecil, Mr. J. Gavey, C. B., 
engineer-in-chief, presiding. ‘The guests of the evening 
included Mr. Н. Babington-Smith, C. S. I., secretary, Mr. J. С. 
Lamb, C.B., C.M.G., Mr. J. Ardron, Mr. A. F. King, Sir 
Robert Hunter, Mr. S. C. Hooley, I.S.O., Mr. J. C. Badcock, 
C.B., Capt. R. Н. H. Boys, R. E., D.S.O., Dr. Walmsley, Mr. 
A. M. J. Ogilvie, Mr. J. W. Willmot, Mr. W. Bosomworth, 
Mr. G. Morgan, Mr. A. W. Heaviside, LS.O., and Mr. W. J. 
Etheridge, the company numbering about 200. 


Mr. J. C. Lass, in the absence of Lord Stanley, proposed the Engi- 
neering Department " in the course of which he complimented the Depart- 
ment upon the distinguished men who had been connected with it. He 
did not suppose that he would have the pleasure of being present at 
another of these functions, and he therefore wished them a hearty farewell. 

Mr. J. Gavey, in responding, briefly reviewed what had been done during 
the year. The progress of the Post Office, both telegraphically and tele- 
phonically, appeared to be very satisfactory. The Telegraph Administra- 
tion of the General Post Office had always done everything to foster and 
encourage progress. In the course of the last year or two a number of 
experimental trials of the most advanced type of telegraph apparatus had 
been carried out. They had, in addition, forwarded that great work of the 
underground telegraphs to the North, and at the present time the lines 
might be said to be complete to Carlisle and to be on the verge of com- 
pletion to Glasgow. In other words, during the last few years, some. 
thing like 30,000 miles of underground wire had been laid to make 
absolutely free from all climatic disturbances the great trunk line service 
of the country. Funds for this purpose had been provided for next year, so 
that a continuanceof this progress for one year at least was absi:lutely eure. 
In the matter of the extension of the London telephone service he was glad to 
say that very solid and very steady progress had been made. It was in Feb. 
ruary, 1902, that the first London exchange was opened with 250 subscribers. 
On February 22nd, 1905, 25,138 stations had been joined up. In the 
case of the trunk line service continued growth was to be recorded. In 
1897, shortly after the Post Office had acquired the trunk lines, there 
were 47,855 miles of trunk line in use. At the end of the last financial 
year there were 102,752 miles erected, and the Post Office was steadily 
erecting from 7,000 to 8,000 miles of trunk wires every year. Dealing 
with the agreement between the Post Office and the National Telephone 
Co., Mr. Gavey reminded his audience that the final acquisition of 
the company would take place in 1911. As an old war-horse, who 
sniffed the battle from afar, personally he might have wished to have 
had his little share in that great transfer, but the fates and the wisdom 
of their chiefs had decided otherwise. So far, however, as the younger 
men that he saw around him were concerned, he should like to offer a 
word of suggestion and a word of advice. He hada settled conviction 
that we were only on the threshold of this very great enterprise. The 
magnitude of the work that would have to be carried out in future years 
was perhaps only appreciated by a few. As an illustration of this, 
he referred to the abnormal growth of telephones in the United States 
within the last few years. In New York in 1898 there were 26,031 tele- 
phone exchange stations. At the end of the year 1904 that 26,000 had 
increased to 140,000 stations in New York, and New York proper was not 
the greater New York including Brooklyn and New Jersey. It was a little 
bit of an island 10 miles long by about 3 miles broad, with a population of 
about two millions. Again, taking the report of the American Bell 
Telephone Co., he found that in 1899 1 the United States they 
had 455,000 subscribers’ stations. In 1904, after an interval of five 
years, they had 1,525,000 stations. In this country the rapid growth of 
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the telephone was of comparatively recent date, and the problems which 


would have to be solved in the future increased in magnitude as the 
square of the number of subscribers and not as the numbers themselves. 
In the year 1911 it would not be a question of intercommunication 
between 100,000 subscribers, it would be a question of intercommunice- 
tion between a quarter of a million, with probably the possibility of having 
to provide intercommunication between half a million 10 years later. It 
meant that they would have to apply the highest technical and scientific 
knowledge that it was possible for men to obtain in order to do this work 
in а satisfactory and an economical manner; they would, before the 
transfer took place, have to fit themselves, by keeping abreast with all the 
technical knowledge of the age, to take the position which it would be 
necessary for them to occupy when that great transfer took place. 
There was now in preparation at headquarters a species of technical 
summary of the theoretical principles on which telephony was based and 
the lines on which the work ought to be done in the future. With the 
consent of their chiefs, he proposed to have this printed and issued 
shortly, and he invited their careful attention to it, not by any means as 
a complete work, but rather as an index, a sort of direction post, pointing 
out the various paths in which they should carry out their investigations. 

The toast of ** The Visitors" was given by Mr. J. W. Woods, superin- 
tending engineer of the Metropolitan Central District, and responded to 
by Mr. H. Babington-Smith. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, March 3rd. 
JUNIOR INSTITUTION OF ENGINEERS. 

& p.m. Meeting at Westminster Palace Hotel. Paper to be read: 
* Possible Improvements in Locomotive Practice," by W. 
Longland. 

Hovar Institution. 

9 p.n. Evening discourse: Recent Advances in Wireless Tele- 

graphy,” by G. Marconi. 
SATURDAY, March 4th. 
: GLasaow TECHNICAL COLLEGE SCIENTIFIC SOCIETY. 

7:50 p.m. Meeting at 38, Bath-street. Paper to be read: “ Steam 

nerators and their Failures,” by G. Ness. 
MONDAY, March 6th. 
Society оғ ENGINEERS. 

7:30 p.m. Ordinary Meeting at the Royal United Service Institution, 

itehall. Paper to be read: “ Тһе Transport Possibilities of 
our Inland Navigable Waterways,” by B. H. Thwaite. 
SOCIETY oF ARTs. 

8 p.m. Cantor Lecture IV.: "Internal Combustion Engines,” by 
Dugald Clerk. 

Farapay Socrery. 

F. I p.m. Meeting at the Institution of Electrical Engineers, 92, 
Victoria-street, Westminster. Paper to be read: ‘ Recent 
Developments in Electric Smelting in Connection with Iron and 
Steel,” by F. W. Harbord. The Annual General Meeting will 
be held at 7:50 p.m. 

TUESDAY, March 7th. 
INSTITUTION OF CIVIL ENGINEERS. 

S p.m. Ordinary Meeting. The following Paper will be further dis- 
cussed: ''Surface.Condensing Plants and the Value of the 
Vacuum Produced,” by R. W. Allen. 

THURSDAY, March 9th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

S p.m. Ordinary General Meeting. Керогі on Experiments carried 
out at the National Physical Laboratory : (1) “ On the Effect of 
Heat on the Electrical and Mechanical Properties of Dielec- 
tries“: (2) ** On the Temperature Distribution in the Interior 
of Field Coils,“ presented by Dr. R. T. Glazebrook, F.R.S. The 
following Paper will also be read: * On Temperature Curves 
and the Rating of Electrical Machinery," by R. Goldschmidt. 

Ixsrrrrriox or ELECTRICAL ENGINEERS : DusLiN Local. SECTION. 

S p.m. Ordinary Meeting at the Royal College of Science. Paper 
to be read: ‘‘ Lightning Conductors,” by P. H. Stewart. 

FRIDAY, March 10th. | 
Rrosy ENGINEERING SOCIETY. 

8 р.п. Meeting in the Benn Buildings, High-street, Rugby, when 
Mr. J. T. Milton will deliver the second of his course of lectures 
on “ The Minute Structure of Metals." 

PuvsrcaL SocrETY. 

Spm. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) “ On the Stresses in the Earth's 
Crust before and after the sinking of a Bore-hole," by Dr. C. Chree, 
F.R.S. (2) “ Оп the Lateral Vibration of Bars of Uniform and 
Varying Sectional Area,” by J. Morrow. (3) On Direct-read- 
ing Resistance Thermometers, with an Appendix on Composite 
Thermocouples,” by A. Campbell. 

Roya INSTITUTION. 

9 p.m. Evening Discourse :—‘ The Structure of tho Atom,” by Prof, 

J. J. Thomson, F. R. S. 
SATURDAY, March 11th. 
Roya INSTITUTION. | | 

3:0 p.m. Afternoon Lecture I: — ! Electrical Properties of Radioactive 
Substances," by Prof. J. J. Thomson, F.R.8. 

ВікміхонАМ AND District ELECTRIC CLUB | 

7:40 p.m. Meeting at the Colonnade Hotel, New-street, Birmingham. 
Paper to be read: “Electric Lifting Machinery,” by E. C. R. 
Marks. 
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THE MURRAY TYPE-PRINTING TELEGRAPH. 


Since a description of this system first appeared in The Elec- 
trician about three years ago, the apparatus has undergone 
some modification and improvement. Its perfected form was 
described by the inventor in a Paper read before the Insti- 
tution of Electrical Engineers last week. A reference to the 
former description vill enable the general principles to be 
understood (Je Electrician, Vol. XLVIII. p. 86), and it is 
only proposed here to notice some later modifications which 
have been made in the system. 

Briefly, the system is one in which there is a considerable 
advance towards the ideal of rapid type-printing telegraphy, 


TRANSMITTING STATION 


MOTOR . (PHONIC-WHEEL & VIBRATOR) 


ЕЕ 


controls the mechanism of a typewriter of ап ordinary 
kind. The passage of the slip through this selector, which 
forms an adjunct to the typewriter, results in a message 
printed in successive lines in typewriter fashion ready for the 
recipient. 

wo features of the system lend themselves to rapidity of 
transmission, and this last is very important in any system 
which will have to compete with the fast automatic work of 
the Wheatstone system. The first of these is more incidental 
than inherent in this system. This feature is the selection of 
a special alphabet designed to give the greatest possible 
economy in number of permutations of the transmitted current 
impulses. A tabulated statement of the alphabet will be found 
in the article above referred to, where a comparison is made 
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Fido. 1.— GENERAL DIAGRAM Or MURRAY AUTOMATIC PRINTING l'ELEGRAPH SYSTEM. 


and also towards that of a more completely automatic trans- with the Baudot alphabet, which it closely resembles in 


mission of messages. All this is achieved by means of very 
beautiful mechanism, and although there is an appearance of 
complexity it will be found to be of really simple nature, 
especially considering the necessarily multifarious devices 
involved in printing telegraphy. к 
The message is prepared on a paper band ог “slip” 
by perforations analogous to that of the well-known Wheat- 
stone system. The machine necessary for this is con- 
trolled by a keyboard, so that the operation of preparing 
the slip is the same as that of manipulating an ordinary 
typewriter. This operation is the only one involving skill 
in the whole system ; the subsequent stages of transmission 
are purely automatic until the message is ready for its addressed 
envelope. | 
The prepared “slip” is next run through a transmitter some- 
what after the Wheatstone type. The transmitted signals, 
however, are received not as an inked record, but in the form 
of a slip punched out precisely similarly to that which sent 
the signals through the line from the sending end. This 
received slip isthen taken and run through an apparatus which 


principle. 
The other feature conducing to rapidity is the fact that the 
transmitted signals are not hampered by inertia of moving 
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Fic. 2.—Mk&rHoD OF SECURING UNISON. 


parts, which is so troublesome an obstacle to speed in most 
systems where the signals directly control the printing 
mechanism. In this system the current impulses from the 
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line have merely to control the reciprocation of a light 
perforating punch with the magnet armature which works 
it. The results in rapid action obtained by Mr. Murray 
with his punching devices at the receiving end are very 
surprising. 


in the keyboard perforator, can be pulled back instantly letter by 
letter by depressing a lever. If an operator strikes a wrong key, all 
he has to do to rectify his error is to strike the back-spacing lever, the 
letter-shift key, and the desired letter—the work of a moment. A word 
of six letters can be blotted out in this way in a few seconds, and no trace 
of the correction, not even a blank space, will appear in the printed 
message at the other end of the line. This relieves the operator from 
the dread of striking a wrong key, the strain on his attention is less, and 
he can work faster without working harder. One or two automatic type- 
setting patents have included schemes for correcting errors in the per- 


forated tape; but, as far as I am aware, the Buckingham was the first 
printing telegraph to adopt a plan for invisible correction, and the Murray 
system was the first, and, so far, is the only system having the power 


FIG. 


3.—KEYBOARD PERFORATOR WITH 
Cover REMOVED. 


The following extracts from Mr. Murray’s Paper, if read 
in conjunction with a reference to the previously-published 
description in The Electrician, will make the later modifications 
clear. 


While describing the tape, an important point in regard to automatic 
printing telegraphs may be explained. So far as commercial telegrams 
are concerned, a serious objection to direct-transmitting page-printing 
telegraphs is that errors show up badly in the printed message, and 
operators have to work slowly and carefully to avoid making mistakes. 

elegraph operators are remarkably accurate, but, in spite of the best 
care and skill, errors are frequent. Anyone who is accustomed to 
using a typewriter knows how difficult it is to write a page of type- 
written matter without striking at least one or two wrong letters. 
In four cases out of five there is consciousness of the error as soon as 
it is made, and steps can be taken to correct it. In tape-printing 
telegraphs, like the Hughes and Baudot, the errors and the succeeding 


corrections can be cut out of the tape before it is pasted on to the l 


telegraph blank, and there is then nothing to dis- 
figure the telegram, and make the recipient 
uneasy about its accuracy. With a direct-trans- 
mitting page-printing telegraph this cannot be 
done. A wrong key depressed is an error printed 
at the other end of the line, and the correction 
following only magnifies the blot. All automatic 
systems of telegraphic transmission in which 
there is preparation of the message beforehand, 
possess the potentiality of correcting an error 
before transmission. In.the Wheatstone auto- 
matic system, for instance, this process is known 
as a "rub-out." When an operator at а 
Wheatstone puncher makes a mistake he can 
pull the tape back and punch it full of holes, 
thereby obliterating the mistake. In this case 
the mistake is represented by a series of dots 
on the received tape, and the transcribing 
clerk passes over it. In automatic telegraph 
systems, in which a printing machine takes the 
place of the receiving operator, it is a com- 
paratively simple matter to arrange that the 
printer shall imitate the action of the operator 
by remaining inactive when dots only are coming 
over the line. In this way no trace of the error 
appears in the printed message. This, for in- 
stance, is done in the Buckingham system. In the Buckingham system, 
however, as with Morse, the groups of letter signals on the transmitting 
tape are of varying length. It is consequently not possible to pull back 
the transmitting tape letter by letter in the keyboard perforator. 
It has to be adjusted by hand, or pulled back unit by unit, 
& process necessarily involving some loss of time, and many cor- 
rections in this way would materially reduce the output of the 
operator. In the Buckingham system, also, it is necessary to rub out 
everything as far ae the end of the previous line. Hence, to correct 
a single letter a whole line may have to be rubbed out. With automatic 
systems like the Murray, using an alphabet in which the letter signals 
&re all of the same length, the transmitting tape, while being prepared 


to correct instantly single letters or words. 

The correction is made by strik- 
ing the letter-shift key (Caps.). 
This punches five holes in a letter 
space, and so blots out all other 
permutations which may have been 
previously punched. At the other 
end of the line this signal leaves 
the printer unaffected, its function 
being to shift the action of the 
printer from figures to letters. The 
signal may be repeated half a dozen 
times, so as to blot out a whole 
word, and there will be no trace of 
the error in the printed message. 


Making the transmitting 
and receiving slips identical 
is one of the recent improve 
ments. Not only does this con- 
duce to simplicity and uni- 
formity, but it has a more 
direct practical value in actual 
working. The received slip 
can be utilised, if required, for retransmission on another 
line, an advantage that may be found of great use in some 
circumstances. 

The following extract, while describing the new transmitter, 


Fic. 4.—MURRAY PRINTER COMPLETE with TYPEWRITER. 


| will at the same time make the alteration in the perforations 
of the transmitting slip quite clear. Also one or two unique 
features will appeal to those familiar with the various types 


of transmitters in common use. 

As there is only one row of message holes in the tape, the Murray 
transmitter, in its improved form, is a considerable departure from the 
Wheatstone model. In the Wheatstone the signals depend on the 
relative positions of message holes arranged in two rows. In the new 

Murray transmitter the signals depend on the relative positions of 
perforated and non-perforated units of tape. The mechanism is shown 
in Fig. 1 (collector). The tape and the transmitter together form the 
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collector. There is the usual Wheatstone star-wheel 15 to feed the tape 
forward by means of the central row of holes, rack-and-pinion fashion ; 
but in place of the two small upright rods used in the Wheatstone for 
entering the holes in the tape, there is a single rod 1. This rod is pivoted 
at one end of a horizontal thrust-lever 2. This thrust-lever is in its turn 
pivoted near its middle on a vertical lever 3, oscillating on the centre 4. 
This vertical lever is kept oscillating steadily by a small eccentric wheel 
5 and connecting rod 6, of the same kind as that employed in the 
Wheatstone transmitter. The thrust-lever 2 has a tooth 7 on its under 
side, which rests against a pin 8 in the vertical lever 3. The result of 
the oscillations of the vertical lever 3 is to cause the horizontal thrust- 
lever 2 to oscillate also. The free end 9 of this thrust-lever is placed close 
to the two free ends of two converging thrust-bars 10 and 11, which are 
pivoted one on each side of the pivot 12, of an ordinary Wheatstone con- 
tact lever 18. These converging thrust-bars are lightly pressed against a 
friction roller 14 by two small steel wire springs. The usual Wheatstone 
jockey roller 17 ensures the contact lever 13 making firm contact and 
remaining either on contact 18 or on contact 19. 

When the machine is in operation, and tape perforated with a 
message is being fed through in the ordinary Wheatstone manner, the 
small steel rod 1 reciprocates regularly against the paper tape 20, as 
1 be seen from the dotted arc 16 described from the centre 4. It 
makes one reciprocation for each unit of the tape, the eccentric wheel 5 
making 10 revolutions for one revolution of the star-wheel 15, the spindles 
of the two wheels being connected by 10-to-1 gearing, as shown by the 
large dotted circle. If there is a message hole in the tape, the tip of the 
rod enters the hole and the complete motion of the rod is unobstructed. 
This permits the thrust lever 2 to move as if it were one piece with the 
vertical lever 3, and the oscillation causes its free end to strike the free 
end of the lower thrust-bar 11, connected with the contact lever below the 
pivot 12. This throws the contact lever over on to the marking con- 
tact 18. If at the next oscillation the small upright rod again enters a 
hole in the tape, the same action is repeated, but the contact lever being 
already against the marking contact, and held there by the jockey roller 
17, no change is made in its position, and marking current continues to 
be sent out to line. No further repetition of message-holes in the paper 
tape makes any change in the position of the contact lever ; but if a non- 
perforated unit of tape intervenes, then the small rod 1 is obstructed by 
the tape, and the oscillation of the vertical lever 3 causes the rod 1 to 
depress its end of the thrust-lever 2, thereby raising the other end 9 of 
the thrust.lever, which then, in the course of the oscillation, strikes the 
upper thrust-bar 10. This throws the contact lever over on to the spacing 
contact 19, thereby breaking the marking current and throwing spacing 
current into the line. If in the next osciliation another non-perforated 
unit of tape intervenes, the same action is repeated, but as the contact 
lever is already resting on the spacing contact, no change in its position 
takes place, and spacing current continues to be sent out until a perfora- 
tion occurs in the tape. This, by the action already explained, throws 
the contact lever over again on to the marking contact. It is always the 
first of a series of perforated units or the first of a series of non-perforated 
units of tape that operates to throw the contact lever over from one 
contact to the other. By this means the space signals punched in the 
tape are converted into time signals of the real Baudot alphabet. 


There are a number of details connected with the transmitter, but 
the only one worth mentioning is the method of getting rid of bias— 
that is to say, the method of ensuring that the positive and negative 
half-waves or units shall be both of the same length. In the Wheat- 
stone transmitter, bias is shown by the galvanometer needle inclining 
to the right or left according as the positive or the negative half-waves 
are longer, when reversals are sent. The contacts are then adjusted 
till the bias ceases to show on the galvanometer. ‘The best that can be 
said for this arrangement is that it is rough and ready. In the Murray 
transmitter a more precise and scientific method is used. The eccen- 
tric wheel 5, Fig. 1, makes one complete revolution for each half- 
wave, positive or negative. A small steel pointer 21 is inserted in the 
eccentric wheel, and on the frame of the machine there is a short 
scale 22. If the transmitter is driven very slowly by hand the galvano- 
meter needle will be observed to come to zero at the moment when the 
positive or the negative contact is broken. [f the pointer points to the 
same division on the scale for a positive break as for a negative break, 
then there is no bias, and the positive half-wave is the same length as 
the negat ve half-wave, If, оп the other hand, the pointer is alternately 
in advance and in retard for each half-wave or unit, then bias exists, and 
the contacts have to be adjusted till it disappears. As each half-wave 
or unit is equal in length to the circumference of the circle described by 
the tip of the pointer 21 it will be seen that bias is not only shownon a 
magnified scale, but is exactly measured. Absence of bias—that is to 
say, correct timing of the signals, is important in all systems of machine 
telegraphy, including even such simple apparatus as the Wheatstone 
automatic, and the indicator just described leaves nothing to be desired 
as far as the Marray system is concerned. 

The La Cour phonic wheel motor that drives the transmitter is clearly 
shown in the general diagram. 23 is a vibrating reed, which sends elec- 
trical impulses alternately to the two motor magnets 24 and 25, and 
these keep the notched armature 26 in steady rotation. This armature 
26 drives the star-wheel 15 and eccentric wheel 5. The arrangement is 
in reality an electrical pendulum with the action reversed, the pendulum 
driving the escapement wheel, the two magnets being the two pallets of 
the escapement which pull the escapement wheel 26 round step by step, 
though the inertia of the wheel is sufficient to ensure uniform motion. 
The vibrating reed being isochronous in the acoustical sense, the speed of 
the motor is the same for all amplitudes of vibration. That is to say, 
variation of current strength has no effect on the speed of the motor. 
The speed is remarkably uniform, and the motor is ideal for the purpose 
and gives no trouble. 


This single-line transmitter has several advantages over the Wheat- 
stone instrument, the chief one being that there is a direct thrust 
against the contact lever from the driving mechanism, independent of the 
strength of the paper tape. Hence this thrust can be made strong in 
order to give very:firm contacts. . 

An interesting point is the method of securing unison. In the Murray 
system the question of unison is removed from the line to the tape. As 
with the Wheatstone recorder tape, it is a question of correctly dividing 
up the signals on the tape. With the five-unit alphabet each letter 
occupies five units, or jin. on the tape. Hence, to divide up the signals 
properly we have to start at the right unit and then measure five units at 
atime. The star-wheel 46 does the measuring, and all that is necessary 
is to place the tape properly on the star-wheel. To enable this to be 
done with facility, each batch of messages begins with four or five space 
signals, as shown in Fig. 2 at 1. The space signal is a perforation in 
the third-unit position. In the star wheel 2 it will be noticed that every 
fifth tooth is omitted and the vacant tooth positions blackened. The 
tape 7 is inserted in the machine so that the space holes 1 come opposite 
the missing teeth of the star wheel which show up black through every 
fifth central hole in the tape, as shown for the sake of illustration by the 
blackened centre holes in the tape opposite the space signals 1. The 
tape is then in unison. In the event of it not being in unison, it can 
be put in step by rotating the small unison arm 3. This bags up the 
tape as shown at 4, and advances the tape on the star wheel to the 
extent of one unit. A maximum of four and an average of two revolutions 
of the unison arm 3 brings the tape into step. The roller 5 is spring- 
pressed, so that it gives way and permits arm 3 to pass. The unison arm, 
when not in use, is held locked in the dotted position by the spring 
tooth 6. 8 is a guide for the tape. The missing teeth in the star wheel 
and the space signals show at a glance at the beginning of a message 
whether the tape is in step. Ifa line interruption causes the unison to 
fail in the middle of a message, two or three revolutions of the unison arm 
by the attendant set all right again. This does not often happen, how- 
ever, as a line interruption must be complete for at least seven letters 
before the unison can be affected. Momentary interruptions do not 
disturb it. Apart from occasional line interruptions, the receivinz 
mechanism perforates the tape with surprising accuracy. On short 
circuit it will run for hours without making a single false perforation. 


An improvement is indicated in Fig. 1 at 54. This shows 
the method by which the selecting mechanism which pulls 
down each key-lever in its due turn can yet be readily 
detached, leaving only the lever 53 fixed to the key of the type- 
writer, and thus permitting the typewriter itself to be readily 
removed without involving derangement of any of the various 
parts. It is further to be noticed that the paper is now fed by 
means of a motor instead of the original hand crank, an 
arrangement which will no doubt be appreciated by the 
attendant whose duty will be to attend to the printing of the 
messages. | | 


THE SELECTION OF ELEOTRIC CABLES.* 


BY L. B. ATKINSON AND'C. J. BEAVER, 
(Continued. from page 7106.) 

The matter of testing paper for admixture with the woody classes 
of fibre is quite simple to anybody with an elementary knowledge 
of the microscope. The preparation merely consists in extracting 
the insulating material with a solvent such as benzol, boiling the 
paper in a weak alkaline solution, washing with water and teasing 
out the fibres with needles, and mounting in the usual way in 
glycerine, or in & special reagent which by its differential action on 
various fibres colours them distinctively according to-the class to 
which they belong, thus aiding the identification described below. 

Fig. 6 shows esparto. It will be seen that the fibres are generally 
smooth, cylindrical and uniform in diameter, the central canal is very 
small. On examining the paper containing the esparto under the micro- 
scope it will be found. to contain, in addition to the fibres, a certam 
number of serrated cuticular cells which are very characteristic. 

Fig. 7 shows straw: ‘The chief features of the fibre are generally 
similar to those of esparto. The pulp will also contain a number of ser. 
rated cuticular cells, which. as a rule, are of more varied shapes and 
dimensions than those of esparto. A further distinctive feature of straw 
pulp is the presence in it of.a number of lozenge-shaped cells derived 
from the pithy matter attached to the inside of the stem. The form and 
size of the serrated cells will vary according to the kind of straw, but the 
general character of them is always similar. 

Fig. 8 shows chemical wood. The fibres are broad, flattened and 
smooth, with truncated ends, and are characterised by the presence -of 
numerous pitted vessels in the fibres. 

Fig. 9 shows mechanical wood. The fibres are similar to those of 
chemical, but seldom appear in their entirety, owing to the severity oi 
the mechanical process which they have undergone. The pitted vessels 
are frequently even more marked than in the case of chemical wood pulp. 

Fig. 10 shows manilla. The tibres are smooth and regular, and have a 
wide central canal, though this is sometimes not very distinctl marked. 
They are entirely free from any of the characteristics noted in the case of 
the above-mentioned fibres, such as pitted vessels or serrated cuticular cells. 


* “Some Points on the Selection of Electric Cables,” read before the 
Manchester Local Section of the Institution of Electrical Engineers 
on Jan. 31. Slightly abridged. 


THE ELECTRICIAN, MARCH 3, 1905. 


785 


wd 


г 


AL Г, "7 


Wd 


7 CEN 
li 
N 
* PI 
ATTAN 


| 


^ 
Al 


Ев. 6. 


qp ‚ 1 Яла eee | 


Fic. 7. 


oc 


Fra, 8. 


— ——— S S  —«uRRÁÉÁÁB— 


It will thus be seen that the characteristic forms of the fibres to be 
specially avoided are very definite and easy to identify. 

The impregnating compounds used by different firms vary con- 
siderably. From an electrical point of view they should be designed 
to have the highest possible dielectric strength and specific insula- 
tion; the specific inductive capacity should approach as nearly as 
possible to that of the fibrous material. As regards consistency, it 
should be plastic but not fluid. Usually engineers specify that it 
should have no tendency to drain away from the cable, and some 
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specify a test to ensure this, consisting of cutting a piece of cable 
from a length and suspending it vertically for a certain time at a 
stated temperature and observing whether any ''bleeding" occurs 
from the lower end. A compound that will so “ bleed" after 24 
hours’ suspension at, say, 70°F., will tend to drain away from the 
cable at junction boxes or on inclines, and we have heard of a case 
of а cable suspended in a pit shaft, where the draining took place to 
a sufficient extent to burst the lead covering of the cable at the 
bottom of the shaft. Electrical deterioration must follow such 
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bleeding to some extent; for instance, by forming layers of high 
specific inductive capacity, and thereby increasing the dielectric 
stress in parts of the cable. 

As the final insulating property of these dielectrics depends on 
the exclusion of moisture, the lead envelope is very important. In 
theory, of course, the thinnest covering would suffice; practice, how- 
ever, has enabled a certain thickness to be arrived at, which provides 
in addition for protection ayainst damage in handling and external 
corrosion. Such thicknesses have been embodied in tables drawn 
up by a committee of the Cable Makers’ Association, and later 
reconsidered and accepted by the joint committee of the various 
engineering societies, which has been sitting on the question of 
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standardisation. The thicknesses are shown for various diameters 
of cable in Fig. 11. 

These thicknesses must be taken as minimum thicknesses; in 
certain conditions of soil and surroundings it is advisable to increase 
them. : 

The lead is put on such cables in a plastic state by hydraulic 
pressure. This is an operation requiring such care to avoid minute 
cracks or damage from particles of oxide being forced in with the 
lead, that there are engineers who still advocate the older svstem of 
drawing the cable into a lead pipe which has already been tested by 
water pressure, or of putting on double sheaths of lead. Messrs. W. T. 
Glover & Co., Ltd., have, however, met the question by the use of 
hydraulic pressure up to 100lb. per square inch applied externally 
after the cable 18 finished. Such pressure invariably detects a fault 
if such exist in the lead. The ordinary tank test is practically use- 
less, and it may take many months or even years for water to enter 
the very fine seams which such faults occasion, but eventually it 
will do so. 

Causes of corrosion due to impurities in lead. causing local gal- 
vanic action, are very rare. The total proportion of impurity 
shown by analysis of practically any brand of new soft English pi 
lead will not average more than 0°5 per cent. The only accidenta 
impurity likely to get into the lead is oxide of lead, but the chances 
of this are very remote, owing to improvements in the design of the 
melting pot arrangements. 

Galvanic action between lead and adjacent metal is also seldom 
met with, though one or two bad cases have come under our notice 
in concentric cables in which the lead has been applied directly 
over the outer conductor, and galvanic action has been set up 
between the tinned copper wires and the lead in presence of atmo- 
spheric moisture. The lead coverings were corroded through in 
about two years. 
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Corrosion by chemical action is fairly common, and may occur 
in certain soils or where organic acids are produced as the result of 
the decomposition of wood or vegetable matter, or where cables are 
laid through made-up ground, especially where ashes or clinkers 
are abundant. Most pit waters have an appreciably corrosive effect 
on lead, some being extremely severe in their action, though we 
have known several cases where the water has been wrongfully 
blamed for damage really due to electrolysis. 

Electrolysis is by far the most serious form of lead corrosion. 
Taking the word electrolysis in its broad sense—{i.c.. as the electro- 
chemical action due to the passage— via an electrolvte—of current 
to or from the lead, which is in turn due to difference of potential 
between the lead and its surroundings from any cause), it is also 
the most common form, though this is not usually appreciated. 

So much has been heard for years past of the electrolytic 
corrosion of water and gas mains where electric tramways have 
been installed in various towns, that there is a tendency to disregard 
the fact that it may occur under conducive conditions even in 
isolated house wiring installations where lead-covered wires are 
used, neither tramway nor heavy lighting cables being near. The 
effect of the existence of a difference of potential between the lead 
covering of a wire or cable and its surroundings. depends on the 
degree of difference of potential, the current density in the electro- 
lyte and the character of the electrolyte, i.e., its conductivity, 
decomposition products, &c. 

The character of the corrosion may vary from small holes which 
gradually penetrate the lead covering, converting the lead into 
various oxides of lead, and only make themselves apparent when 
the rubber dielectric becomes oxidised to a sufficient extent to 
break down, or the paper dielectric sufficiently exposed to absorb 
moisture and fail (which may take many months) to very extensive 
action and a high degree of oxidation (where there is a free and 
continuous supply of the electrolytic medium and а small difference 
of potential) or a limited amount of general corrosion, followed 
soon by fusion (where the supply of the electrolvtic medium is 
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small or not continuous, and the difference of potential is compara- 
tively high). 

To give instances of these varied conditions, and the varied 
character of the corrosion resulting froin them, we may state in a 
general way that the first described result is most common in small 
and medium-size lead-covered cables laid or fixed in wood casing 
(as occurs sometimes in large isolated installations) or in conduits 
which are fairly dry or which do not actually have water running 
through them. The lead covering in such cases is only in intimate 
contact with the wood casing or conduit intermittently, and the 
corrosion naturally takes place chiefly at such places which are the 
paths of least resistance. If such corroded points are carefully 
examined at various stages of the corrosion it will usually be found 
that а cone-shaped hole is eaten away and that the lead is con- 
verted into oxides, the various colours characterising the degrees of 
oxidation being clearly distinguishable, the extreme outer layer 
becoming converted into the white carbonate by exposure to the 
moist atmosphere. In rubber cables the rubber usually fails 
quiekly when the lead is finally penetrated, owing to oxidation of 
the rubber; but in the case of paper cables, if undisturbed, the 
oxides into which the lead is converted will keep out atmospheric 
moisture for, possibly, vears, and the effect of the liberated oxygen 
on the paper (if made of pure Manilla only and well impregnated) 
will be negligible. | 

The second described action (where there is a continual supply 
of the electrolyte and small P.D.) chiefly occurs in conduits where 
water is continually trickling through; and in such cases the 
degree of oxidation is high and fairly uniform throughout the 
thickness and along the surface of the lead. The corrosion 18 
practically confined to the bottom of the cable. The P.D. being 
low, and the surface exposed to the electrolytic medium being large, 
the current density will be very small, and therefore the final 
failure of the cable may take a year or two. The slowness of the 
action and the fact that the surface affected is more or less con- 
tinuously covered with the electrolytic medium, accounts for the 
high degree of oxidation and the comparative absence of carbonate 
on the surface in such cases. 

The third case, where a limited amount of corrosion is followed 
bv fusion of the lead, generally occurs on large networks carry. 
ing heavy currents or on electric tramway and railway systems, 
where bonds may be fused bv heavy leakage currents resulting 
from a short-circuit, whereby the lead coverings of cables may 
be raised to а P.D. of, say, 10 to 20 volts. There may, under such 
circumstances, of course, be immediate breakdowns of other lead- 
covered cables, but in some cases the whole of the resultant 
damage may not be at once ascertained, and the consequent leak- 
age currents may go on for some time, causing corrosion wherever 
lead coverings are even only partially exposed. (For instance, in 
the case of cables laid on the solid system imperfectly, or where the 
ends emerge into manholes, Xc.) Supposing in such a case the 
electrolytic medium to be entirely decomposed and dried up by the 
passage of heavy leakage current (obviously at a high current density) 
sparking from the lead and fusion of the same may easily ensue. 

It is not proposed here to touch further on the diagnosis of 
breakdowns due to lead corrosion. Enough has been written to 
indieate the extreme care necessary to avoid conditions which 
vend to produce lead faults, and incidentally to indicate that the 
use of lead-covered cables on large networks carrying heavy cur- 
rents will probably be limited in the future, or that elaborate and 
costly precautions will have to be taken. It is obvious that bonding 
and earthing judiciously and sufficiently 1s the remedy for electro- 
lytic faults, but in the first class of electrolytic faults, roughly and 
generally described above, bonding is frequently neglected. In the 
second class it is worthy of note that bonding and earthing, even if 
in accordance with Board of Trade regulations, is probably not a 
sufficient protection to prevent lead corrosion under the conditions 
referred to. Inthe third class it is fairly common for conditions to 
arise under which bonding and earthing arrangements, designed 
with a lage margin of safety, are unavailing : and where very large 
currents return by earth paths as the result of breakdowns, 1t 1s 
almost impossible to forecast or predetermine what will happen on 
various parts of the network. 

As & preventive measure against leakages of current from con- 
ductor to lead covering at connections in paper cables, where 
sealing boxes or terminals are difficul: to fix, a waterproof non- 
fibrous sealing tape, such as Glover's Guttaroid tape, should be 
used, the tape being lapped over the trim from thimble to lead 
covering. Pure rubber, or even proofed tape, is often used on 
small cables by contractors, but is of little use under damp con- 
ditions, as either will absorb moisture in course of time, apart from 
the fact that they do not form a homogeneous covering. Instead 
of a covering of lead, a waterproof envelope of non-metallic material 
may be provided. Such cables are made by Messrs. W. T. Glover 
& Co. under the name of Paper Leadless, and are covered with a 
compound called Guttaroid, which is of the same class as those 
described under V.B. cables, but chosen more with a view to its 
waterproofing than its dielectric qualities. 

(T'o be concluded.) 
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THE INDIANAPOLIS-CINCINNATI SINGLE-PHASE 
RAILWAY. 


The first electric railway in America to put a single-phase 
traction system into regular commercial use is that of the 
Indianapolis & Cincinnati Traction Co. This company has 
udopted the Westinghouse single-phase railway system, and 
the first car equipped was put in service on December 30th 
last; on January 21st a regular service was opened between 
Rushville and Morristown, two points 16 miles apart. 

The Indianapolis & Cincinnati Traction Co. was organised for 
the purpose of building a double-track through line from Indiana- 
polis to Cincinnati. At present the line has been constructed 
between Indianapolis and Rushville, a distance of 41 miles, and 
a through service between these towns has been established. 
In all the smaller towns a private right of way has been 
obtained, and the road is not constructed upon streets or high- 
ways except in cities or towns of such size as to make it neces- 
sary. A double track has been laid in the city of Rushville 
and on all highways. On the private right of way, however, 
only one line has been laid, as a second track can be more con- 
veniently put down later when a sufficient portion of the road 
is in operation to require double track. The track is laid with 
701b. “Т” rails connected with Weber rail joints, and bonded 
with No. 4-0 10in. copper bonds with zin. terminals under the 
plates. Cross bonds are put in every i mile and long bonds 
under all special work. All poles are of white cedar, those for 
the centre trolley construction being 40ft. long with 7in. tops. 
The side poles for the high-tension lines are 50ft. long with 
тіп. tops, and all poles are set 6ft. in the ground. Along 
streets where it is only necessary to support the span wires on 
one side, 30ft. poles are used, while on the other side, where the 
high-tension line runs, the poles vary in height from 40ft. to 
60ft., so as to carry the feed wires above the trees. The 
trolley wire is suspended along the private right of way from 
poles 100ft. apart, with a bracket made of angle iron looped 


at the end, so as to carry a large flat porcelain insulator, from: 


the top of which is run a „тір. steel strand cable (Fig. 1). The 
No. 3-0 grooved copper trolley wire is carried Sin. under this 
cable, to which it is attached every 10ft. with specially made 
steel clamps. The substantial insulators are not likely to break, 
but if they should the steel cable would remain suspended 
from the top of the bracket. The trolley wire is suspended 
18ft. above the top of the rail. Where the tracks are in the 
streets the trolley is suspended from span wires. 

Transformer stations are about 10 or 12 miles apart, and 
the single-phase current is transmitted from the power house 
to each of these stations by two No. 4 wires at 33,000 volts, 
25 ~ per second, and is reduced and fed into the trolley at a 
potential of 8,300 volts. As the wires make a complete 
circuit, and permit, therefore, the placing of the circuit- 
breakers and switches at the central power house, atteudants 
at the transformer stations are to be dispensed with. The 
high-teusion lines are carried on a separate line of poles set 
near the edge of the right of way. 

The railway system is provided with two telephone lines, 
one of which is used exclusively by the train despatcher, the 
other line being used for general purposes. Each car is pro- 
vided with a telephone, by means of which the conductor can 
talk with the train despatcher at fixed points. Jack boxes 
are placed on the poles at intervals of 2,000ft. The four tele- 
phone wires are carried by porcelain insulators on cros3 arms 
near the top of the trolley poles, and are thus far removed 
from the high-tension lines. They are transposed every 500ft. 

Within the city of Indianapolis, for a distance of approxi- 
mately 3 miles, the cars will be run over already existing lines, 
and will be operated by continuous current at 550 volts. 
Within the city of Rushville they will be operated by alter- 
nating current at the same potential. The power station 
from which it is intended subsequently to operate the entire 
road is at Rushville. 

Three transformer stations have been erected between India- 
napolis and Rushville. The transformer houses measure but 
21ft. by 23ft. The foundations are of concrete; the walls 
are of brick laid in cement mortar, and the floors for both the 


first and second storeys are of concrete upon steel beams. The 
roof is built upon concrete base. Doors and windows are pro- 
vided with steel shutters, and the whole structure is made 
thoroughly fireproof. In each of the transformer stations there 
are at present two 300kw. oil-insulated step-down transformers, 
33,000 to 3,300 volts. Space has been provided for an addi- 
tional transformer of the same capacity. On the second floor 
of each transformer station there are the lightning arresters 
and disconnecting switches. No automatic switches of any 
type are to be found in these stations. 

n the power house there are two 300kw. transformers, 
wound for 3,300 volts primary and 550 volts secondary. 

The boiler room of the Rushville power station occupies one 
side of the building, and is at present equipped with three 
300 н.р. B. & W. boilers. Natural gas is now being used for 
fuel, but provision is made for the burning of coal, if at any 
time the supply of gas becomes insufficient. The engine room 
oceupies the other side of the building, and is separated into 
two parts by a heavy brick partition. In the main room are 
two generator units, which consist of a 500kw. Westinghouse 
revolving field alternator, 25 ~ per second, direct-connected to 
a 700 H.P. Corliss type cross-compound condensing engine. 
Engines and generators are designed for an overload capacity 
of 50 per cent. Each engine is equipped with an independent 
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Fic. 1.-.CarENARY OVERHEAD CONSTRUCTION. 


jet condenser. Two pairs of 250kw. air-cooled transformers 
are arranged to change the current which comes from the 
generator at 2,300 volts, three-phase, to 33,000 volts, two- 
phase, for transmission to the transformer stations along the 
line. There are two exciters ; one is driven by an induction 
motor while the other is coupled to a Westinghouse compound 
steam engine. The main ’bus bars are located in the base- 
ment and are supported upon a masonry structure and 
separated by barriers of alberine stone. | 

At present there are 10 passenger cars, each measuring 55ft. 
over all,and divided into three compartments. The first com- 
partment із 9ft. 10in. long, and is intended to carry haggage. 
It is provided with doors opening on either side. Space for 
the motorman is provided in front of the baggage compartment, 
from which it is separated hy a strong railing made of pipe. 
Next to the baggage compartment comes a smoking compart- 
ment for 16 passengers. The third compartment accommo- 
dates 38 passengers. | 

Each truck is equipped with two 75 H.P. single-phase 
Westinghouse motors, and the cars are operated on the 
Westinghouse unit switch system of multiple control The 
motors are controlled by the rheostatic system, and may be 
operated on either alternating or continuous current. Both 
straight and automatic air brakes are provided on each car, the 
straight being used when the cars are run singly, the automatic 
system when the cars are run in trains. The motors on the 
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present car equipment are geared for a maximum speed of 
45 miles per hour and an average speed of 30 miles per hour. 
Each car is equipped with two trolleys, one of the Union stan- 
dard type, with trolley wheel, to be used when operating from 
the continuous-current lines in Indianapolis, or from the low- 
voltage alternating-current lines in Rushville; the second 
trolley is of the bow, high-speed type, designed for 3,300 volts. 

A number of special cars are also to be put into service, 
which will be equipped with four 150 H.P. motors, designed to 
run the train at a schedule speed of 50 or 60 miles per hour, 
An average fare of 1} cents per mile is charged for passengers, 
the road being divided into 5-cent sections; no fare Iess than 
5 cents is charged for any ride. A school children's ticket is 
issued, good for use one hour before or after school hours. A 
mileage or sectional ticket is also issued at a reduced rate, 
giving 160 5-cent rides for $7, a reduction of 12 per cent. 
from the ordinary fare. No other tickets are sold and cash 
fares are collected on the car. 
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This contains the necessary apparatus for lighting and heating 
the car and. also the air-compressor motor with its governor. 
It is taken from the line by a second transformer. This circuit 
is not connected with the motor circuit. 

The motor circuit begins with an auto-transformer of special 
design connected between the trolley wire and the ground. 
This transformer is fixed underneath the car, and is so arranged 
that the current of air created by the motion of the car circu- 
lates through it, thus keeping it cool. At a point approximately 
230 volts from the ground a circuit is led from this auto-trans- 
former through the secondary of the induction regulator, and 
another tap, approximately 650 volts from the ground, is led 
through the primary of the regulator. The exact wiring of 
this arrangement may be seen in Fig. 2 and the diagrammatic 
arrangement in Fig. 3, which is somewhat modified for greater 
clearness. 

Between the auto-transformer and the trolley is placed the 
circuit-breaker, which also acts as a main switch, and not only 
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Fic. 2.— WiniNG Diagram oF Car EQUIPMENT. 


For some two years previous to the equipment of the trac- 
tion system just clescribed, the Westinghouse Co. had been 
running an experimental car with single-phase motors almost 
daily on the inter-works railway between East Pittsburg and 
Wilmerding, and systems of regulation and control suited to 
various operating conditions were devised. Referring to 
Fig. 2, there are three electric circuits upon each car, as 
follows: (1) The motor circuit.. In this circuit there are placed 
the circuit-breaker, main transformer, induction regulator, 
reverser, motor cut-out switches and motors. (2) The auxiliary 
control circuit. An electro-pneumatic system of control is 
used, the various parts being operated by compressed air con- 
trolled by magnet valves. Current for the magnet valves is 
obtained from a 14-volt storage battery placed under the seat 
of the car. The fact that the control circuit is independent 
of the line and can be used whether the trolley is in use or not 
is also an advantage. (3) The lighting and heating circuit. 


| automatically opens the circuit when an overload occurs, but 
also whenever it is desired to cut off the current from the 
car. This circuit-breaker is held in place by a compressed air 
cylinder working against a powerful spring. When the air is 


allowed to escape the spring opens the breaker. The admission 


or release of air from the pneumatic cylinder is controlled by 
means of magnetic valves. 

The voltage applied to the motors and consequently the 
| speed of the car is governed by the induction regulator. This 
is in effect a transformer with its primary core and winding 
movable with respect to the secondary. It is operated by means 
of a small pneumatie motor controlled by electro-magnetic 
valves, and may be turned so that its voltage either opposes 
or aids that of the auto-transformer by any amount within 
the capacity of the regulator. In the “off” position the full 
voltage of the regulator is opposed to the 230-volt circuit of 
the auto-transformer, thus giving a low voltage for starting the 
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motora At the “ full-on ” position the entire voltage of the 
regulator is added to that of the 230-volt cireuit of the auto- 
transformer, giving the proper voltage for full-speed running. 
A diagram of the regulator circuit is shown in Fig. 4. 

‘The reverser, as its name implies, changes the connections 
of the motor armatures with reference to their fields, so that 
the car may be run either forward or backward. The reverser 
is operated by means of two pneumatic cylinders, oné throwing 
it forward and the other backward, Air is admitted to either 
cylinder when desired by means of a magnetic valve. The 
motor cut-out switches consist of a double-pole:switch for each 
motor, all mounted together and enclosed in a suitable iron 
case. In case of damage to any motor, the injured motor can 
be cut off entirely from the circuit, and the car then operated 
with the remaining motors. ‘As’ [hé motor. voltage 1s inde- 
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pendent of the trolley voltage, a standard of 250 volts has been 
adopted, irrespective of the voltage of the trolley. 

he operation of the various magnet valves which regulate 
the movement of each of the above pieces of apparatus is con- 
trolled by means of a master switch located on the platform 
of the car. There are but three positions for the handle of 
the master switch for operating the car in a forward direction, 
and three corresponding positions for backing. To increase 
the speed after starting the handle is thrown to the third 
notch, which closes the circuit to one of the magnet valves 
controlling the pneumatic motor which drives the induction 
regulator, and air is thus admitted to the air motor. The 
regulator is then turned, gradually raising the voltage at the 
terminals of the motors. If the handle of the master switch 
is left on the third position, the regulator will advance to the 
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“full-on” position, where it will be automatically stopped. If 
it is desired to operate the car at anything less than full speed, 
the handle of the master switch may be brought back to the 
second position and the regulator will at once stop and remain 
stationary. Under such circumstances, if the handle is again 
moved to the third position, the regulator will advance and 
increase the voltage at the motors, and consequently the speed 
of the car. If the handle is moved back to the first position 
the regulator will return toward the minimum position, lower- 
ing the voltage on the motors, thus lowering the speed of the 
car. If at any time it is desired to cut off the current, the 
handle of the master switch may be returned to the “of” 
position, in which case the circuit-breaker will open at once, 
thus cutting off the current immediately. After the circuit 
breaker has been opened the regulator will return toward the 
minimum position and the circuit breaker having once been 


opened cannot be closed again until the regulator has reached 
the position of minimum voltage. The circuits leading to the: 
circuit-breaker and reverser are so interconnected that the 
circuit-breaker cannot be closed until the reverser has first 
been thrown, nor can the reverser be moved unless the circuit- 
breaker is open. The ша described can be adopted: 
for multiple control by the addition of leads, connection boxes 
and “jumpers” for forming a continuous-control circuit over 
the different cars, no other change being necessary. 

The lighting and heating circuit is operated from a small 
auto-transférmer similar in design to the опо in the motor 
cireuit; From this transformer are supplied the lights in the 
сат, the heating circuits—if any—and the small motor for 
operating the air compressor. The latter may be controlled 
by an automatic governor or by the hand switches which are 
conveniently located. Where the voltage of the line is 1,000 
or less, connection between the car and the trolley wire is 
established by means of a trolley of the ordinary type. For 
higher voltages, a trolley of the bow type, especially designed 
for the purpose, is used. This is raised and lowered by com- 

ressed air under the control of the motorman, and any danger 
des shock in handling is thus avoided. The two levers at 
each side are so arranged that when the pneumatic pressure is 
removed the trolley lies flat upon the top of the car. When 
the air is applied the result is first to raise the upper section 
to a, certain angle, and then to lift the entire trolley 
to the running position. The main spring keeps the trolley 
upright, but permits it to give under pressure, When the 
direction of the car is reversed the upper portion of the trolley 
is slanted in the opposite direction. The side springs in the 
levers, which support the upper portion of the trolley, adjust 
it for variations in the height of the wire, and the trolley is 
thus kept in contact with it and a continuous unbroken current 
results. With ordinary variations the position of the lower 
portion of the trolley remains unchanged, the fluctuations 
affecting only the lighter upper section and insuring а sensi- 
tive action. The chief advantages given by the trolley are the 
substitution of pneumatic for hand control, with the ооп- 
sequent elimination of all danger from grounding through the 
hand rope ; a continuous contact with the trolley wire and the 
impossibility of the trolley slipping off the wire and damaging 
the overhead structure. . 

At each support the trolley wire is attached at a point 
alternately 12in. to right and. left of the centre of the track, 
so that it is staggered, and the contact between it and the 
trolley varies from one side to the other and thus under-wear 
at any point is prevented. 


Some particulars with regard to the Westinghouse motor 
were also given by Mr. H. L. Riseley in the course of a Paper, 


П.Р. and Efficiency per cent. 
Tractive Ejort in the. 


0 110 2C0 800 400 500 600 
: Amperes. 
Fic. 5.—PERTORMUANcE Curves. No. 91. WestincHousEe A.C. RAILWAY 


Motor. 200 voLTs. 3,000~. Gear RATIO, 20 то 62. 
entitled Description of some Plant Inspected durirg a 
Recent Visit to the States,” read before the Newcastle Local 
‘ection of the Institution of Electrical Engineers on January 161. 
The field coils of the single phase motors are wound with 
copper strip bent on edge and insulated. The field coils are 
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sation, is described: experiments show that a gain in vacuum results 
from its use. The use of steam-driven and electrically-driven air 
and circulating pumps is mentioned, and special reference is made 
to the Edwards air pump and to the importance of water-seals on 
the air-pump discharge valves, and all fittings on the air-pump or 
condenser. As а check on the satisfactory working of the plant, the 
author adopted the practice of calculating what he terms the 
“vacuum efficiency,” namely, the ratio of the actual vacuum 
obtained to that theoretically possible in a space filled with water 
vapour only, at the temperature of the condenser. 
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connected permanently in series. A drum type core with open 
slots is wound with machine-formed coils of copper strip con- 
nected in multiple. The coils are held in place by a retaining 
wedge of hard fibre, which fits in grooves punched in the 
armature teeth. There are no band wires over the core. The 
motor is wound for 225 volts and a frequency of 25 cycles or 
less. At normal voltage and full load the speed is 700 revs. 
per min. Characteristic curves are shown in Fig. 5. The 


frame of the alternating-current railway motor is of cast steel, 
but the entire magnetic part of the field (poles and yoke) is 
laminated. The poles are shorter than those of the direct- 
current motor, and carry only a very few turns of heavy strip 
winding. The armature is in all essentials similar to that of 
the direct-current motor, having much the same general 
dimensions, and being fitted with the same commutator. 


Fic. 6.— WESTINGHOUSE SINGLE-PHASE MOTOR USED ON THE 
INDIANAPOLI8-CINCINNATI. 


Instead, however, of only two brush arms, the lower voltage, 
and consequently larger current motors of the alternating- 
current type, require one set of carbon brushes per pole. 
The armature and field coils are connected in series precisely 
as in the direct-current motor, but there is an auxiliary field 
jn addition, which is also placed in series with the main field 


and armature. М 
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SURFACE CONDENSING PLANTS AND THE YALUE 
OF THE VACUUM PRODUCED.* 


BY R. W. ALLEN. 


The Paper opened with a statement of the various factors involved 
in the production of vacua, and the installation of condensing- 
apparatus in power and lighting stations as applied to central 
stations for Кдй ш supply. General questions which arise 
where the introduction of a condensing plant is under consideration 
in connection with an existing electric generating station were 
referred to; and the standardisation of condensing plants was sug- 
gested with a view to greater uniformity in design, and in sizes of 
various capacities, as well as economy. Increased interest is now 
being evinced among engineers in the subject of the condensation 
of steam, owing to the introduction of the steam turbine; and the 
difficulty of obtaining reliable information on the subject led the 
author to carry out certain experiments, whose results are given in 
the Paper. 

Surface-condensing plants only are dealt with, and two series of 
experimental results are given, designated as Series А” and 
„Series B." The results of Series A are from a condensing-plant 
attached to a generating station, consisting of three steam-driven 
generator sets of 865kw. total capacity, the generators being chosen 
as nearly as possible to run at their respective full loads, as the 
demand varied; those of Series B are from a specially- designed 
experimental plant capable of dealing with 3,000lb. of steam per 
hour, constructed and run under conditions approximating very 
closely to those pertaining to surface condensers directly connected 
with steam turbines. 

A brief description of the construction of the surface condensers 
follows, and also the results of experiments 1nade for determining 
the frictional loss of head in condenser-tubes in relation to the flow 
of circulating water through them. The use of reciprocating and 
centrifugal pumps for the circulating water is dealt with. An 
arrangenient introduced by the author, whereby the lower rows of 
tubes of a surface condenser are submerged in the water of conden- 


* Abstract of a Paper read before the Institution of Civil Engineers on 
Tuesday. | 


The trials of series А are then fully described. The amount of 


steam dealt with by this condenser varied between 4, 500lb. and 
7,000lb. per hour. All circulating and condensation water and 
all fuel used were carefully measured. Two tables of data are given, 
one referring to one generator set only at work with а load factor 
ranging from 88 to 95 per cent., the other to two generator sets at 


work with a combined load-factor ranging from 72 to 75 per cent. 


The range of vacua used was from in. to 25in. of mercury. Two 
diagrams, plotted from the data in these tables, show the relation 


between the vacuum and each of the following items : — 

1. The temperature of air-pump discharge. 

2. The steam consumed by the condensing plant engine. 

8. Indicated horse-power of the condensing-plant engine. 

4. Circulating water used per pound of steam condensed. 

5. Steam per kilowatt-hour. 

6. Coal per kilowatt-hour. 

The unaccounted-for water-losses in the whole cycle of operations 
amounted to 4'5 to 7:5 per cent. of the total water evaporated by 
the boilers, even when every care was taken to reduce this loss to a 
minimum. 

Particulars are also given of the capital outlay and working costs 
of the plants, and comparison is made with non-condensing con. 
ditions, showing a gain in favour of condensing. 

The trials of Series B differed essentially from those of Series A 
in bearing particularly upon the higher vacua required for steam 
turbines, and involving the following items :— 

1. The area of tube surface of the condenser. 

2. The effect of the temperature of steam entering the condenset 


upon the vacuum produced. 


8. The possible vacuum efficiency and its relation to air leakage 
into the plant. 

4. The heat taken up by the circulating water during transit 
through the tubes. 

9. The volumetric capacity of the air pump per pound of steam 
condensed per unit of time. 

The load dealt with by this plant varied between 1, 500lb. and 
3,000lb. of steam per hour, and the temperature of the circulating 
water supply ranged from 65° to 85 F. The vacuum obtained 
ranged from 26$ in. to over 284 in. of mercury, and the vacuum 
efficiency obtained during the test was 98°5 to 99 per cent. 
Diagrams given in the Paper show the relation between the vacuum 
and the quantity of circulating water per pound of steam condensed 
per hour, for various amounts of steam in the same condenser; 
while the Tables give other information bearing on the subject. 

The author then gave illustrations of existing installations of 
various kinds where such higher vacua are used; and the paper 
concluded with a description of the vacuum-ganuges in use, and of 
the kinds which were found to be most serviceable, accurate and 
simple in construction, for the class of work under investigation. 


Cement covered Wood Poles for Telegraphs.— According to 
Mr. M. Kastler, in the Schweizerische Elektrotechnische Zeitschrift 
wooden poles—completely covered with а Iz in. to 2in. layer of 
cement—have been tried and experimented with for the last three 
years. During this time they have proved entirely satisfactory,an 
it is hoped that they will be as durable as well-kept iron poles 
over which they have the advantage of cheapness. The wooden 
pole is first surrounded by a wire netting supported from the 
pole by suitable iron brackets and iron bars. After this has 
been done the whole of the pole is covered with cement to the 
thickness mentioned. Such cement-covered wooden poles, in 
lengths of 39ft., 424ft. and 46ft., have recently been employed 
by the Zurich electricity works. Before adoption some tests 
were made on a pole 12 metres (39ft. 4in.) long, having à 
diameter of 7:9in. at the top and 12'4in. at the base. The 
length of pole embedded in the ground was 1:6 metres 
(Oft. Jiu.), and the pole was subjected to a pull at a рот! 
10:2 metres (33ft. bin.) above the ground, the force being 
gradually increased until the pole broke. This took place when 
the pull reached 1,068kg. (2,3701b.), and it was observed that 
the deflections were very nearly proportional to the force 
applicd up to the moment of breakage. For a force of 838kg. 


(1,5601b.), for instance, the deflection was 89cm. (2ft. 1 lin.). 
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CONTEMPORARY ELECTRICAL SCIENGE. 
[Compiled by E. E. FouRNIER D’ALBE. | 


Dimensions of Electric Quantity.—By a curious mathematical 
artifice, V. Fischer endeavours to make out a case for putting 
the dimensions of electric quantity simply equal to those of 
mass—viz, M. Starting from the fact that the mass required 
to exert upon 1 gramme at a distance of lcm. a gravitational 
attraction of 1 dyne is 15 million grammes, he brings this 
number into relation with the values found for the ratio e/m, 
which range from 11 million to 19 million. He puts the 
Newtonian law of gravitation into the form 


E iN 
e ri’? 
and Coulomb's law of electrostatic attraction into the form 
1 ее" 
Р=- —. 
є r 


Putting 1/em1 as in the electrostatic system, he gets e/m 
=1:5x 107, which resembles the value found for the same 
ratio in the electromagnetic system of units. He defines the 
“electric gramme ” as 15 million ordinary grammes. 

IV. Fiscuer, Physikalische Zeitschrift, February 15, 1905.) 


Control of Thermo- couples. In measuring temperatures by means 
of thermo-couples it is necessary to keep one junction at a con- 
stant temperature, which may be called the fundamental tem- 
perature. This is usually that of melting ice. Now various 
circumstances may occur which raise the actual temperature 
of the junction above that of the melting body. When that 
occurs, special arrangements must be made to 
bring the junction back to the fundamental 
temperature, but the difficulty lies in ascertain- 
ing whether that has occurred or not. F. W. 
Adler has therefore devised an apparatus which 
indi- cates when the constant junction has 
deviated from the fundamental temperature. 
It consists of a thermometer whose bulb b is 
filled with mercury. A tube, R, containing the 
thermo-couple is fused into and through the 
bulb, and the junction is placed at r. А plati- 
num wire, di, is fused into the bulb in contact 
with the mercury, and another, d, is fused 
into the stem at a height depending upon the accuracy aimed 
at. When the instrument 1s properly charged, the mercury 
will reach d; as soon as the temperature exceeds a certain 
amount, and this contact can be employed in connection with 
any current indicator to warn the observer. 

[F. W. ApLER, Annalen der Physik, No. 15, 1904.] 


Transparent Iron Filnis.— It is easy to obtain transparent iron 
films by the ionoplastic method, in which the iron is deposited 
by cathode disintegration, but in attempting to measure the 
thickness of such films serious difficulties are encountered. The 
method of iodisation, though applicable to silver and copper, 
does not work well with iron, and the conversion of the iron 
into oxide does not make exact measurements possible, owing 
to the inconstant composition of the oxide. An accurate 
method consists, according to L. Houllevigue, in dissolving the 
iron film in aqua regia and comparing the colouration of the 
solution with that of a standard solution of a known ferric salt. 
This, again, has the disadvantage of destroying the film whose 
thickness is to be measured. The author has, therefore, worked 
out a purely optical method, in which the error does not exceed 
25 per cent. The method consists in measuring the trans- 
parency of the film in a Lummer-Brodhun photometer. Since 
the light transmitted by the film is grey it absorbs all rays 
equally, and the absorption is proportional to the thickness. 
The coefficient connecting the absorption and the thickness is 
determined by the colorimetric method mentioned above as 
involving the destruction of the film. Thus the author found 
for a film of 0:024 milligrammes per square centimetre a thick- 
ness of 394 and a transparency of 0:114. With a film of 
0:056 milligramme per square centimetre, the thickness was 
72up. and the transparency 0:0093; this transparency is, how- 
ever, subject to a correction for reflection. 

LL. HovrLEvicvE, Comptes Rendus, February 13, 1905.) 
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Dielectric Hysteresis. —C. E. Guye and P. Denso have made 
some measurements of the heat developed in paraffin when 
subjected to the action of a rotating electric field, which com- 
plete the series of facts necessary to establish the existence of 
dielectric hysteresis is a quantitative manner. The apparatus 
consisted of four metallic armatures arranged in a square and 
embedded in paraffin. Between these four armatures a rota- 
ting electric field was produced whose circular character could 
be minutely verified. The heat disengaged was measured by 
means of an iron-constantan thermo-couple whose hot junction 
was placed in the centre of the rotating field, while the cold 
junction was placed in a similar apparatus unconnected with a 
source of electricity. The results show that for the same 
frequency the energy disengaged in the form of heat is pro- 
portional to the square of the pressure, as in the case of slow 
alternating fields. For the same pressure, the power con- 
sumed and converted into heat is proportional to the frequency. 
The ratio between the power absorbed in tho rotating field 
and that absorbed in the alternating field, both having equal 


pressure and frequency, is about 2°56. 
: [Guye and Denso, Comptes Rendus, February 13, 1905.] 


Alternate-Current Electrolysis.—A. Brochet and J. Petit have 
succeeded in analysing certain organic acids by means of an 
alternating current, and have observed a high efficiency of the 
alternating current. They used a test tube containing about 
150 cubic cm. of solution, and ribbons of platinum as elec- 
trodes, the mean current density being 1 ampere per square 
centimetre. The solutions used included solutions of the 
formates of potassium and barium, and acetic and oxalic acids. 
With the potassium formate, the results are extremely variable, 
and the electrodes are rapidly covered with a light deposit of 
carbon. The efficiency rapidly diminishes, and it is necessary 
to make the measurements quickly, and to calcine the elec- 
trodes after each experiment. The carbon obtained does not 
adhere to the electrodes, but spreads through the liquid and 
gradually falls to the bottom. The gas developed is nearly 
pure hydrogen, with a very slight admixture of oxygen and 
carbonic acid. The efficiency is 80 to 90 per cent. The 
barium formate gives about 65 cubic cm. per minute of a 
mixture of hydrogen and carbonic acid, the efficiency being 
about 75 per cent. There is practically no oxide of carbon 
disengaged. Tho analysis is in every way similar to direct- 
current analysis. 

[Ввоснет and Petit, Comptes Rendus, February 13, 1905.] 


The Solar Constant.—A. Hansky has determined the constant 
of the sun’s radiation in the course of some actinometric 
measurements made on the summit of Mont Blanc under par- 
ticularly favourable conditions. The solar constant has been 
given values which show a steady increase at each successive 
observation. Thus Pouillet gave it as 1:763, Violle as 2:54, 
Crova as 2:83, Langley as 3:068 and Angstróm as 4:0. The 
author is convinced that the last value is considerably too 
high. He makes out that it lies between 3 and 3:5 calories, 


but that it is certainly higher than Langley's value. 
[A. Hansky, Comptes Rendus, February 13, 1905.) 


Gravitation.—A. Fóppl has endeavoured to discover any 
effect that rapid motion may have upon the transmission of 
gravitational attraction. For this purpose he suspended a 
weight within a few millimetres of a flywheel 50cm. in 
diameter, which weighed 3cwt. and could be given a tangential 
velocity of 60 metres per second. The flywheel was cased in 
tinned iron in order to prevent the effect of air vibrations and 
air currents. The author obtained a deflection, apparently 
due to increased attraction, and amounting to a few thousandths 
of a millimetre. He is, however, convinced that this result is 
due to observational errors, though he is unable to account for 
them, especially since the deflection does not increase when 
the vibration of the supports increases. He repeated the 
experiment with a torsion balance enclosed in a cardboard 
box, and then obtained no perceptible deflection. He points 
out, however, that his experimental means were somewhat 
inadequate. 

(A. Foren, Physikalische Zeitschrift, February 15, 1905.] 
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ELECTRICITY SUPPLY IN PARIS. 


The electric lighting of Paris—La Ville Lumiére—has 
always been in a peculiar position of instability. While in 
London the purchase by the Local Authorities of the electricity 
supply undertakings owned by the various Companies will take 
place in 1931, the City of Paris, being governed by a Municipal 
Council far more socialistic than our much-reviled London 
County Council, might have been in a position to turn out four 
of its six Electric Lighting Companies in April, 1907, and the 
other two in August and December, 1908, respectively. We 
use advisedly the colloquial but expressive phrase “ turn out n 
and the dubious ** might have been," for, although the majority 
of the Companies’ licences will cease in two years’ time, and their 
distributing networks will become the property of the city, the 
Municipal Council has so far made no provision for taking over 
the supply itself—in fact, the Council has not even made up its 
mind yet how it shall act in the matter. The terms of the 
Companies’ concessions were somewhat complicated, but we 
believe we ate right in saying that, when these concessions 
expire, the mains that are laid in the streets will become the 
absolute property of the Council, while no arrangement what- 
ever has been made as to a compulsory transfer of the generating 
stations, the service wires or the meters. The Council may 
buy these at their fair market value, it is true, but only on the 
condition that they pay for the mains also instead of acquiring 
them gratuitously. During the last few years of their con- 
cessions, needless to say, the Companies are not over active in 
extending their systems or in reducing the prices charged for 
the supply of electrical energy, and complaints have been 
numerous. 

The first step towards a solution of the difficulty has been the 
presentation of a report by a technical committee appointed to 
consider the question. This report, which has just been issued, 
considers the question from the point of view of what will be 
the best system of supply in Paris without taking account, 10 
the first instance, of the stations now in operation there. It is 
estimated that works will be required in the near future of a 
capacity of 80,000kw. This the Committee propose should be 
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provided in units of 5,000kw. placed in three generating 
stations. Steam turbines are preferred to gas engines for 
good reasons which are specified, and so as as to have an 
ample supply of condensing water for these the works are to be 
situated on the banks of the Seine. Three-phase generation 
at 8,000 to 12,000 volts is recommended, and two-phace and 
continuous-current three-wire distribution at 110 volts. In 
recommending a declared pressure of 110 volts rather than 
220 volts, the Committee have been influenced by the fact that 
lamps for the former pressure are more economical (they have 
made tests demonstrating a 20 per cent. higher average 
efficiency under like conditions), by the disadvantage of the 
higher pressure in the case of arc lamp circuits, and last, but 
not least, by the existence of the 110-volt networks, the 
possession of which, as we have already stated, will eventually 
devolve upon the Council. These considerations outweighed 
the greater general economy of the 220-volt system. 

It may be mentioned in passing that the existing Com- 
panies have a variety of systems of generation and distribution. 
Although 110 volts is, we believe, the declared pressure in all 
cases, there are two-wire, three-wire and five-wire continuous- 
current networks, fed directly or through sub-stations, single- 
phase systems with transformers to a large extent in the houses, 
and а certain amount of two and three-phase generation. It 
has been incorrectly stated in some French journals that the 
extent of the demand in Paris is twice as great as in London. 


This is far from being the case. As has already been mentioned, 


а capacity of 80,000kw. is deemed to be sufficient provision for 
the whole needs of Paris during the next few years: the 


capacity of the generating stations within the County of 


London was 156,252kw. on January Ist last. Later on in the 
report it is estimated that 52,500,000kw.-hours would be sold 
annually: in London during 1903 about 110,000,000 units 
were sold. 

In the system outlined in the Committee's report, continuous 
current is ‘recommended for the central districts which are 
the densest, and two-phase current in the thinner ones. The 
latter is chosen in spite of its greater cost in comparison with 
a four-wire three-phase system, on account of the greater 
ease in balancing and the simplicity in the arrangement of the 
circuits. А three-wire three-phase system is not even con- 
sidered, all the calculations being based on a declared lamp 
pressure of 110 volts—as in the case of the continuous-current 
network. Motor generators are given the preference to rotary 
converters, and the frequency is fixed at 50~ per second. 

The estimates in the report are interesting, although they 
are not very detailed. They are based on a capacity of 70,000kw. 
The cost of the generating station is taken at £20 per kilowatt, 
sub- stations £6 per kilowatt, and network £28 per kilowatt 
(excluding service wires and meters), the total being rounded 
off, with allowance for miscellaneous expenses, to £4,000,000. 
Renewal fund is reckoned at a 10 years’ rate for boilers, 15 for 
machinery and 35 for networks, corresponding altogether to 
3:35 рег cent. per annum. With an estimated output of 
52,500,000 units this works out to 0:584. per unit. The works 
costs are estimated as follows: fuel 0-47d. per unit, wages 0°41d., 
repairs and general expenses 0:30d., total 1:184. Management 
charges are estimated at 0:30d., so that the total, including also 
6 per cent. as interest and sinking fund (1:104. per unit), and 
the 0:584. per unit for renewals, comes out at 3:16d. per unit. 
It will be noticed that there is a substantial renewal fund 
in addition to a full allowance for sinking fund. On the 
basis of this 3:16d. per unit the question of tariff is con- 
sidered, and this section of the report is one of the longest. 
A differential system of charging is chosen, with a first price 
for the first 400 hours per annum of 5d. per unit (52:5 c.), 
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after which 1:054. per unit (11 c.) is to be charged. But 
these 400 hours are not the first 400 hours of maximum 
demand, nor are they estimated on the actual kilowattage 
of consuming devices installed ; they are the first 400 hours' 
use of the nominal rating of the meter. If the consumer has а 
2kw. meter, his first 800 units per annum are charged at the 
higher rate, and the remainder at the lower rate. The system 
has, at all events, the merit of being novel, and over three 
pages of the report are devoted to proving that it is equitable 
and rational, | 

The conclusion of the report is inconclusive. Apparently it 
has not been within the province of the technical committee 
to suggest any solution of the deadlock that has arisen between 
the Municipal Council and the companies. It is estimated 
that five years would be required to realise the programme on 
the basis of a “tabula rasa." But, to avoid discontinuity in 
supply, use must be made for some years of the existing 
material owned by the Companies. In four years’ time, it is 
estimated, two of the new generating stations could be built, 
the main feeders laid, the network in the industrial districts 
completed and about one-half of the central network. This 
includes one year for drawing up the specifications and letting 
the contracts, Another two years, making six in all, would 
seo the completion of the central part of the network, and then 
the remainder of the scheme would be gradually carried out. 
Electrical engineers in this country will follow the successive 
developments with interest. 
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(Copies of the undermentioned works can be had from The Hleotrician Office, post 
fcee, on receipt of published price. Add 5 per cent. for abroad or for foreign book.) 


— — 
The Becquerel s and the Properties of Radium. By the Hon. 
R. J. Strutt. (London: Edward Arnold.) 88. 6d. 

In this work the author gives a clear and connected account 
of the phenomena of radio-activity, freed as much as possible 
from technicalities and mathematical reasoning. After a brief 
review of the phenomena accompanying electric conduction in 
high vacua, a он history is given of the discovery of the radio- 
activity of the elements uranium, thorium, radium, actinium 
and polonium. The properties of the radiations from, and the 
accompanying changes in, these elements are then dealt with 
in detail. The last chapter contains a short account of the 
electrical theory of the nature of matter. 

In Appendix B the theory of the deflection of cathode rays 
by an elostrostátis or magnetic field is developed in an easy and 
ingenious manner. It should be pointed out, however, that 
the theory of a moving charge here given is of rather mislead- 
ing simplicity. | 

There are several misprints. For instance, on page 87, line 
nine from the bottom of the page, greater should be less; 
on page 90, in lines eight and nine from the bottom, * dense" 
and “light” should be interchanged. 

The avthor is to be congratulated on his very successful 
attempt to produce a popular and at the same time scientific 
book on this interesting subject. It should be especially useful 
to young students whose knowledge of electricity is not very 
deep. | 
A Short Introduction to the Theory of Electrolytic Dissociation. 

By J. G. Grecory. (London: Longmans, Green & Co.) 1905. 2s. 6d. 

This little book is lucidly written, and will therefore be 
well received by students who desire to study the theory 
of electrolytic dissociation. We are not, however, quite sure 
that these students will purchase this book, because we are 
inclined to think that they would be more likely to buy a work 
In such a work they will probably find 
as much as they want, or at any rate think they want, about 
electrolytic dissociation, beside which in one and the same 
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book they will find numerous other things dealing with 
physical chemistry in general. In making these remarks we 
are not depreciating the book which lies before us, but we are 
doubtful as to the wisdom of publishing so many volumes upon 
detached portions of chemical science. Only a few years ago 
works on physical chemistry were almost unknown in this 
country, now they are springing up on every side. 

Mr. Gregory certainly makes out a very good case for the 
theory of electrolytic dissociation. A little more space might 
have been devoted to osmotic pressure and the lowering of the 
freezing point by dissolved substances. One of the most use- 
ful and suggestive parts of the book is where the author 
employs the ionisation theory to explain certain analytical 
processes—such, for example, as the reason why zinc sulphide 
is precipitated in the presence of an alkali acetate and only 
imperfectly from its combinations with the mineral acids. The 
book is to be heartily recommended as a clearly expressed contri- 
bution to the literature upon the subject. There is, however, 
one serious omission : there is no index. 


Annual Report of the Smithsonian Institution for 1903. (Wash. 


ington : Government Printing Office.) 

In the general appendix to this report are reprinted some of 
the most important Papers on pure science which have been 
read before various learned societies. Among them are the 
following : * Radium," by Prof. E. Curie, at the Royal Institu- 
tion on Feb. 13, 1904; “Experiments in Radio-activity and the 
production of Helium from Radium," by Sir Wm. Ramsay and 
Mr. F. Soddy, at the Royal Society on July 28, 1903; ** The 
N-Rays of M. Blondlot," by C. G. Abbot, abstracted from the 
Comptes Rendus; Modern Views of Matter," Romanes Lecture, 
delivered by Sir Oliver Lodge at Oxford, June 12, 1903; 
* Modern Views of Matter," address by Sir Wm. Crookes to 
the Congress of Applied Chemistry at Berlin, June 5, 1903 ; 
and ** Terrestrial Magnetism in its Relation to Geography," 
address by Capt. Creak to Section E of the British Associa- 
tion, 1903. 
Second Stage Magnetism and Elecricity. Ву К. WaLLAck STEWART, 

D.Sc. (London: W. B. Clive.) 38. 6d. 2nd edition. 

Following the lines of the author's “higher text-book” on 
the same subject, the present volume is divided into three 
parts: electrostatics, magnetism and current electricity. "The 
same scheme of treatment has been adopted, but the ‘‘ second 
stage” book is, of course, less advanced. No words are 
wasted on long unnecessary explanations, and the author 
refrains from advancing any pet theories of his own—if he has 
any. The numerical exercises set are excellent, and we can 
recommend the book to candidates for the second stage Board 
of Education examination. 


Die Wechselstromtechnik. By E. AnNor» and J. L. LA Cour. Vol. I., 
Theorie der Wechselstróme und Transformatoren. By J. L. la Cour. 
12m. Vol. IL, Die Transformatoren. By E. Arnold und J. L. la 
Cour. 12m. Vol. III., Die Wicklungen der Wechselstrommaschinen. 
By E. Arnold. 12m. Vol. IV., Die synchronen Wechselstrom. 
maschinen. By E. Arnold and J. L. la Cour. 20m. (Berlin: Julius 
Springer.) 

In this work, of which four volumes have appeared whilst a 
fifth is in preparation, the authors have set themselves the 
task of setting forth in minute detail the theory of alternating- 
current phenomena in general and of alternating-current 
machinery in particular. There are, in addition, some chapters 
and passages of a more practical turn, but the theoretical part 
predominates. For a proper understanding of the volumes the 
reader should already possess a sound knowledge of alternating- 
current phenomena and their representation by graphical 
means, and he must also be well versed in higher mathematics. 
Nor is this all. To derive the greatest benefit, he should be 
imbued with a keen critical spirit, able to distinguish the 
important from the unimportant, the good from the indifferent; 
for this is a distinct fault of the book, possessed in common 
with a large number of German publications, that the authors 
have mostly contented themselves with merely enumerating 
methods, arrangements and facts, without critically discussing 
their pros and cons, or their particular field of application. This 
is particularly unfortunate in Vol. IIL, which deals with the 
windings of alternating-current machines. À very large number 
of possible windings are here passed in review, but it is generally 
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left to the student to puzzle out when and where a particular 
winding will givo best results. It cannot be said that the 
book affords lively reading ; theories, equations and diagrams 
follow each other in monotonous procession without any 
break, save in a few instances, in the form of, say, a stirring 
criticism or an interesting example. The work breathes the 
atmosphere of the college room, and the commercial aspect of 
the problems to be solved is not sufficiently considered. On the 
other hand, considered from the theoretical point of view, the 
present publication is one of the most complete we know. 

The foregoing remarks refer to the work as a whole, and 
we will now proceed to deal as concisely as possible with the 
contents of the various volumes. The first volume opens with 
a short chapter on electric and electromagnetic principles. 
Herr la Cour introduces the conception of both lines of force 
and tubes of force; sine curves and their representation by 
vectors are then discussed, and a few pages are devoted to the 
application of the method of complex quantities—popularised 
by Steinmetz—to the representation of sine functions. All 
questions relating to the strength, phase relationship, &c., of 
current and pressure in alternating.current circuits possessing 
self-induction, capacity, or combinations of the two, are then 
solved, the means being both analytical and graphical. The 
end of the first half of the book is brought to a close by the 
description of various electric instruments, including the 
oscillograph. The second part of this volume gives an 
exhaustive theory of the single-phase and polyphase trans- 
former and winds up with a mathematical treatise on power 
transmission. 

Vol. II. is devoted entirely to transformers. Its theoretical 
part is largely a repetition of what was said on the same sub- 
ject in Vol. L, but it is distinguished from the first volume by 
the application of the theory to practical cases, by the descrip- 
tion of a number of transformers for special purposes (voltage 
regulators and choking coils), and by the addition of a large 
number of good illustrations and tables relating to actual 
designs by renowned firms. There is a clever chapter on the 
methods of testing transformers ; the erection of transformers 
is briefly alluded to; instrument transformers are described, 
and various ways of changing two-phase transmission to three- 
phase transmission and so on are enumerated. In vjew of the 
increased importance which is being attached to alternating- 
current systems of traction, the chapter dealing with the appli- 
cation of sucking“ transformers—which perform analogous 
duties to the track boosters in continuous-current systems— 
to alternating-current railways will be read with interest. 

Vol. III. deals with all manner of windings for alternating- 
current machines, and it is perhaps this volume which is of 
greatest interest to dynamo designers. Many of the windings 
are derived methodically from others, or are, again, combina- 
tions of others, and we doubt very much whether the majority 
of the windings proposed have ever been tried. This is, per- 
haps, the reason why the author is reluctant, as has beon men- 
tioned above, to assign to the different windings their precise 
sphere of utility. Chapters VIII. and X. deal with insulating 
materials and the mechanical arrangement and construction of 
windings, respectively. They are very complete and of much 
practical value. | 

Vol. IV., more than 800 pages in length, contains the most 
comprehensive theoretical and descriptive account of syn- 
chronous machines we know of, and it may safely be said that 
the engineer who has mastered the contents of this bulky 
book will be able to solve any problems relating to the subject 
with very fair accuracy. For the computation of the dispersion- 
coefficient the authors give three methods, The first is an 
elaborate caleulation based on the data of the machine, and 
applicable only when the magnets are of simple form; the 
second method is an approximate one, and makes use of several 
empirical constants, while in the third case the authors men- 
tion the limits of dispersion-coefficients for normal machines. 
In the latter case the extreme upper and lower limits are given 
as 1:15 and 1:35. We venture to think that it would have 
been advisable to verify the more elaborate metbod on a 
number of actual machines, so that the reader could judge for 
himself in how far it gives more accurate results than the 
simpler ones. Rotaries, inverted rotaries and double-current 
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generators are dealt with at length. Аз an appendix to the 


book there are a dozen folded sheets containing very good 
detail drawings of a number of alternators, synchronous motors, 
converters and motor generators. 

In conclusion we may recommend the book without hesita- 
tion to those electrical engineers who revel in complicated 
problems relating to alternating-current circuits and machinery. 
The practical engineer and dynamo designer will benefit chiefly 
by the figures and drawings of machines of approved design 
and by the various chapters and pages which deal with the 
calculation, arrangement and design of details, although he 
will also find profitable reading in some of the theoretical 
portions of the book. 

The volumes are well printed and profusely illustrated. 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
(Continued from page 744.) 
CoNTINUOUS-CURRENT METERS. 


It will be noticed that all the alternating-current meters 
which have been described have been watt-hour meters, 
whether they be for the measurement of energy supplied to 
inductive or non-inductive circuits, and so far as the author is 
aware there have been but few examples of alternating-current 
ampere-hour meters—among which may be mentioned the 
Ferranti, Ferranti-Wright and Schallenberger—which have 
seen any extensive service. With continuous-current meters, 
however, it is different: the great majority of those meters 
which are suitable for continuous-current circuits only, are 
ampere-hour meters. There is, moreover, a greater difference 
between the meters of different makes, some depending on 
electrolysis and differing among themselves considerably, 
whilst those of the motor type may be divided into two classes 
—i.e., the mercury motor class, and the commutator class. 
The permanent magnet plays even a greater part in the con- 
tinuous-current motor meters than in those suitable exclusively 
for alternating-current, for in à great many instances it becomes 
an important member of the motor as well as of the brake. 


The Acme Continwous-current} meter is a watt-hour meter of 
the motor type, possessing some novel features of construction. 
Fig. 38 illustrates the meter with its cover removed. The 
mechanism is mounted on a zinc base on which a cover of 
insulating material fits tightly. The main spindle carries an 
armature composed of an astatically-arranged iron core, mag- 
netised by a stationary shunt coil. By employing such an 
armature it is claimed that a large torque is obtained with 
almost complete independence of external magnetic fields, and 
also that the hyteresis errors are so small as to be practically 
inappreciable. By using an iron armature no commutator is 
required on the main spindle, but a contact device for changing 
the direction of the current in the shunt coil (to reverse the 
polarity of the iron armature twice in each revolution) is 
mounted on a separate spindle. Sparking is reduced to a 
minimum by the introduction of a non-inductive resistance (in 
circuit with which is a small electro-magnet) in parallel, with the 
armature coil, this auxiliary resistance being short-circuited 
except during the period of commutation. The point of 
reversal of the armature is a dead point, but a torque sufficient 
to carry the rotating part over this dead point is obtained by 
means of the electro-magnet referred to above acting on an 
auxiliary armature during the period of reversal. Acceleration 
above the desired speed is prevented by the usual magnetic 
brake. 

Referring to Fig. 39, which is a diagrammatic view of the 
meter, the main spindle 3 carries the iron armature 6, whose 
pole-pieces 7 and 8 rotate respectively outside and inside the 
main coils 10, 11. The current in the shunt coil 9, which 
excites the armature, is reversed twice in each revolution by 


* From a forthcoming book to be published by “The Electrician ” 
Printing and Publishing Co. All rights are reserved. 

| As in the previous section, the meters are described in alpbabetical 
order, 


the commutator. The brushes 2 are connected with the 
stationary armature coil and the current is led to the segments 
by the contact blades 4 and 5, which bear on the ends of the 
commutator spindle. On the same spindle a disc is mounted 


having a number of pins round its periphery corresponding to 
the number of commutator segments. Opposite these pins 
two semi-circular discs, 13, 14, are mounted on tbe main 
spindle in such a position that they engage with the pins and 


turn the commutator the distance of one segment per half-revo- 
lution of the main spindle. The electro-magnet 16 acts on the 
auxiliary armature 17, and thus causes the torque, which 
carries the main spindle over the dead point. This electro- 
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magnet is brought into action by the contact device 15 fixed on 
the top end of the main spindle. The additional impulse comes 
into operation during about v th of a revolution, so that the con- 
tact friction due to the commutator is reduced to about ith 
of that in meters whose brushes are constantly in contact. 
Further, as during the change from segment to segment an 
additional torque is produced, the friction caused by the 
changing has not to be overcome by the driving torque. A 
worm on the commutator spindle drives the recording 
mechanism. ! 

'The shunt loss is stated to be about two watts, whilst the 
pressure drop at full load varies from 1:2 volts in the three- 
ampere meter to 0:8 volts in a meter of 50-amperes capacity. 
'The author has not had an opportunity of testing this meter, 
which, in order to do away with the simple commutator, 
common to most continuous-current watt-hour meters, is 
rendered somewhat complicated. 


The Bastian Meter.—Tho Bastian meter is an electrolytic 
meter, and perhaps the simplest in construction of any. It 
is in reality a voltameter, through which the whole current to 
be metered passes decomposing water into its two component 
gases, which are allowed to escape. The drop in level of the 
remaining electrolyte is taken as a measure of the ampere- 
hours (or Board of Trade units at 
a declared pressure) supplied to 
the consumer. In the older type, 
two platinum electrodes are sus- 
pended by the conducting leads 
in the bulb at the bottom of a 
long glass tube, the top of which 
is open. The bore of this tube 
is made as even as_ possible 
throughout its length, and the 
leads are enclosed in two vul- 
canite tubes screwed into a square 
vulcanite framing, which forms 
a mechanical protection to the 
platinum electrodes enclosed by 
it. А scale graduated in Board 
of Trade units at a definite volt- 
age is fixed in front of the tube 
in such a manner that the level 
of the electrolyte can be easily 
read. The glass vessel is fastened 
in a cast-iron or tinned sheet case, 
having a door in front, in which 
is а long window enabling the 
height of the column of liquid to 
be seen from the outside. The 
leads from the electrodes are con- 
nected to terminals at either side . 
of the саве. The electrolyte is а a 
dilute solution of sulphuric acid : — 
and water (a quantity equal to Fic. 40. 
about 6 drachms of water is suffi- 
cient sulphuric acid for 5 and 10-ampere meters). As only the 
water is decomposed, it is only necessary to refill the tube with 
water. In order to prevent evaporation, which would naturally 
cause an error, paraffin oil is poured on the top of the electrolyte. 

One of the chief objections to this meter is its large pressure 
drop, which is always more than 1:5 volts, due to the back 
E.M.F. An additional drop due to the resistance of the elec- 
trolyte brings the total drop up to 3 volts at full load on a 
5-ampere meter. The drop is variable and depends slightly on 
the volume of liquid remaining, the maximum drop being at 
the zero (or top) end of the scale. Another objection is that 
the tube requires refilling periodically with water, the period 
depending on the consumption, which may vary considerably 
in different houses. If left too long all record of the consump 
tion is lost. Each time the meter is refilled the record is lost 
and may lead to dispute between the consumer and supplier. The 
scale is held in position by screws passing through slotted holes, 
so that on refilling the final adjustment of the zero mark to the 
level of the liquid can be made by altering the height of the 
scale. The reading should be taken from the top of the water 
and not from the top of the oil. The calibration of the scale 
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is conveniently checked by filling the tube up to the bottom 
mark (or maximum reading) with water, then by means of a 
burette, calibrated in cubic centimeters pour in quantities of 
water corresponding to those which would be decomposed by 
a definite number of units at the voltage on which the meter 
is to run. The following table gives the quantity of water 
decomposed by 10 Board of Trade units at different voltages. 


C. om, of water. Voltage. C. cm. of water. Voltage. 
84:64 100 15°76 220 
81:5 110 | 15:1 280 
23:1 150 144 210 
17:8 200 13:85 250 


The type “ №” meter of this make is very similar in design 
to that just described, The electrodes, however, instead of 
being of platinum are of nickel, and they are immersed in an 
alkaline electrolyte which, it is claimed, has no action on the 
electrodes. The substitution of nickel for platinum enables 
the electrodes to be much larger at a reasonable cost, and, 
consequently, the drop due to resistance is reduced. The 
author has not had much experience with these meters, but 
has noticed that on the decomposition of the liquid the tube is 
left coated with a dirty deposit. ! 

Fig. 40 illustrates an *N" type meter in which, it may be 
mentioned, the terminals have also been improved. "The leads 
are now pushed through bushed holes in the case to brass 
binding posts, sulphured in the two eompartments, one on 
each side of the meter. In this way all danger of ignition of 
the gases given off by a small spark in the terminal is avoided. 

This meter is open to the same objections as the former as 
regards loss of reading and refilling —against which may be 
balanced its extreme simplicity, its straight line law, and the 
small chance of its getting out of order, provided that it 1s 
properly attended to, that is to say, regularly refilled before 
the reading is lost. Its accuracy depends on the accuracy with 
which the scale is calibrated, together with that with which 
tho last reading before refilling is taken, and on the setting to 
zero correctly. The reading becomes difficult if the meter 18 
bubbling much at the time of refilling, in which case it almost 
becomes necessary to have the lights off. 


(To be continued, 
ШЕЕ 


THE VALUE OF OVERHEAD MAINS FOR ELECTBIC 
DISTRIBUTION IN THE UNITED KINGDOM. 


The following is an abstract of the discussion on the Paper 
on overhead mains read by Mr. G. L. Addenbrooke before 
the Institution of Electrical Engineers on February 9th. We 
published the Paper in our issues for February 10th and 17th. 


Mr. J. GAVEY thought the Paper had come at an appropriate time, 
and hoped that the result would be that local authorities and other bodies 
and individuals who opposed so strongly the erection of overhead wire: 
throughout the United Kingdom would be induced to take a more liberal 
view of the requirements of the electrical industry. Before dealing with 
the wayleave question, he would like to ask one or two questions on the 
Paper. One of them was with regard to the varying cost of the erection 
of wires of the same type to provide for carrying varying voltages. 
Was this extra cost due to the additional precautions that had fo 
be taken in carrying high-pressure wires across roads, where naturally 
some precaution would have to be taken to protect the public? 

a thickly.populated country like the United Kingdom, where roads 
were orossed, the wires would have to be either taken underground or 
left overhead and enclosed in eages or lattice carriers. He would also 
like to know if the costs quoted included wayleaves, which, as 8 
rule, although they were payable annually, would have to be capitalised. 
When erecting long lengths of overhead wires across private property it 
was possible that now and then a dispute would arise with the landowner 
and tho wires had to be diverted. This was an item which came under 
the head of maintenance, but it must be provided for. Another point was 
whether three wires would suffice to maintain a continuous and uninter- 
rupted service day and night, year in and year out? Members of the 
Institution who took part in the Italian visit would probably remember the 
great installation of the Edison Company at Milan, where they transmitted 
about 13,000 н.р. a distance of some 20 miles by overhead mains. But there 
they had 18 wires provided in six groups of three, nine wires being on 
either side of the poles. He was told by Mr. Semenza that nozmally the 
energy was transmitted over all the 18 wires, but to effect repairs and 
carry out alterations the energy was switched over to nine wires on one 
side of the poles, the other nine being left absolutely free and available 
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for repairs. Contingencies would arise which would cause faults, such 
as the breakage of insulators, the piercing of insulators by the high 
pressures, &., and provision must be made for effecting these repairs. 
On the matter of underground mains, it was stated in the Paper that 
to increase the number of conductors it was necessary to repeat the 
original expenditure. But it was usual to lay spare ducts when 
laying down the original mains, into which additional conductors 
could be drawn from time to time as the need arose. The most 
important of the highways in England already carried telegraph and 
telephone wires, Three-phase transmission on open wires caused 
a great deal of inductive disturbance, both electrostatic and electro- 
magnetic. When in Italy he ascertained that along the Valtellina rail- 
way the disturbance was so great to the telegraph and telephone wires 
that in order to avoid doubling them throughout the whole length of the 
line they had to establish repeaters at each end of the line at some con- 
siderable cost. He admitted that in this particular instance the con- 
ductors which carried the high-pressure energy and also the feeding 
conductors were erected so unsymmetrically that nothing but extreme 
disturbance could have been expected. On the line from Milan to Lake 
Maggiore, however, the transmission conductors were erected in a far 
more symmetrical manner. They were equally spaced throughout, and, 
moreover, the precaution had been taken of revolving the conductors in 
the same manner as telephone conductors were revolved, so that the dis. 
turbances on the neighbouring telegraph and telephone wires were 
reduced toa minimum. But all the same he was afraid that if overhead 
power mains were carried along our main roads in the immediate neigh- 
bourhood of telegraph and telephone wires considerable disturbance 
would arise. By negotiating private wayleaves the line would be freer 
from accidental disturbances due to interference from mischievous people. 
It would also be freer from trees and the consequent damage from fall- 
ing boughs. There was another point which might not be known. In 

ing overhead wire across cultivated ground in smoky neighbour- 
hoods it was well to avoid localities in which luxuriant vegetation existed, 
because the smoky acids acting on the copper generated salts, which the 
rain washed down on to the vegetation beneath, and it was rather destruc- 
tive to the vegetation. Thirty-five years ago, when the State acquired 
the telegraphs every man objected to a pole in his neighbourhood. After 
a time this objection quieted down, but he was sorry to say that during the 
last few years there had been an extraordinary recrudescence of the 
obstruction to the erection of open wires. Local authorities, private 
individuals and all those who thought they had an interest in the matter 
had assumed that in all cases wires could be and should be placed under. 
ground. They paid no regard whatever to the cost involved. If they were told 
that under certain conditions it was impossible to lay underground wires 
—for instance, in the case of a long trunk line—they quietly assumed 
that they were not being told the truth, and they opposed without the 
slightest consideration of the questions of cost or len He only 
hoped Mr. Addenbrooke would sucoeed in removing some of these objec- 
tions and he was sure that everyone interested in the progress of electrical 
work would join him in that wish. 

Mr. R. S. PORTHEIM said the Paper was particularly interesting to 
him because his firm was intimately associated with the North Wales 
Electric Power scheme which depended in its very essence upon the use 
of overhead wires. With underground cables, that scheme would be 
commercially absolutely impossible. This was the first instance in this 
country in which a power cumpany had been started on a scale of any 
magnitude with free powers as far as their act was concerned as to-the 
use of overhead wires, provisional only on the Board of Trade consent. 
The energy would be transmitted by overhead wires at 10,000 volts along 
public roads, and the total power to be transmitted from the water power 
station at Snowdon would be 10,000 н.р. Some 60 miles of mains were 
now being completed. The total cost of the overhead wires in the North 
Wales scheme, having three or four feeders to a radius of 40 miles 
from the power station, was under £40,000, and the same cost in under- 
ground cables would have been nearer £150,000. With regard to the 
erection of these wires, they had found the Board of Trade exceedingly 
courteous and very reasonable indeed considering it was a pioneer instal- 
lation. A railway was also being constructed by the North Wales PowerCom- 
pany, the 10,000-volt feeders for which would run parallel to the trolley, 
and the only stipulation made by the Board of Trade was that the feeders 
for the railways should be two pole lengths distance from the trolley. The 
Board was of the opinion that unless this were done, if a high-tension 
feeder broke the lives of the passengers in the train would be endangered. 
On the Valtellina railway, in spite of the fact that it had run for over two 
years and there were 20,000 volts on the same poles as the trolley wire, 
there had not been one single accident of any kind. In the North Wales 
scheme it was found better to give a few pounds for private rights of way 
than to run the mains over the public roadway. For a small considera- 
tion the Welsh farmer did not seem to object to having poles over his 
ground. It was better than running the risk of trouble with the Post 
Office through interference with the telegraph and telephone wires, As 
regards crossing public roads the Board of Trade had given the North 
Wales Company permission to do this at 10,000 volts, and no trouble was 
anticipated. 

Mr. C. P. SPARKS took exception to the tone of the author's reference 
to the Board of Trade in his Paper. Together with every other nation 
we started to distribute electrical energy in this country with overhead 
wires. The act of 1882 required the express consent of the local authority 
before they could be used. Owing to the fact, however, that the con- 
ditions of the 1882 act were very stringent, many undertakings were 
started without any Parliamentary powers at all, and the earliest trans- 
missions were by overhead wires. In 1888 an amendment of the 1882 
act was made, and by sec. 4 the Board of Trade was empowered to 
require that the use of any overhead wires should be discontinued. If 
they were of the opinion that they were unsafe to the public or interfered 


with the Post Office they could call upon the undertakers to remove 
them. Up to that period the work had been principally in towns, and a 
good deal had been done in London by overhead wires. The Board of 
Trade, not for the reason that the work was badly done or that it was 
specially dangerous, prohibited their use in towns, and he thought this 
was a perfectly justifiable action in London or any similar big city. But 
the real veto to the use of overhead wires outside towns had not bean the 
Board of Trade at all, but the local authorities. Under the act of 1888 
the local authorities alone had the veto. Then we came to the power bills 
referred to by Mr. Portheim, and in most cases the local authorities’ veto 
was removed and the Board of Trade could be called upon if the promoters 
thought the consent was unreasonably withheld. In his opinion, the 
power people had until recently ignored the extreme importance of low 
distributing capital cost. Now came a Paper by Mr. Addenbrooke throw- 
ing the whole blame on the Board of Trade ; it was not quite fair. It 
had been suggested before Parliamentary committees and in the papers 
that possibly the interests of powerful people in the shape of cable 
makers had had something to do with this matter and really this was 
quite obvious. Wayleaves were the great difficulty; there was no doubt 
about that, for it was quite possible that after having obtained wayleaves 
over two-thirds of the route, the remaining one-third would ask such 
exorbitant terms that the whole scheme would fall through. The solu- 
tion of the matter was to work along the main roads, avoiding, if possible, 
the routes chosen by the Post Office. He had some expenence in the 
matter having been connected with the Grosvenor Gallery station in 1885 
and 1886. Recently, also, he had erected overhead mains for 3,000 volts 
the pole route being 84 miles, conductors 17 miles, radiating 14 miles from 
the centre to supply four collieries in one case and six in another. The 
poles were on private property and had to cross public roads, a railway 
company three times, and the Post Office wires many times. In all cases 
he negotiated without difficulty, and the requirements of the Post Office 
and other bodies were easily met. Referring once more to the Paper, 
would Mr. Addenbrooke give the basis of his calculations in the compara. 
tive tables which was said to be On the basis of 1 per cent. loss per 
mile"? Was that energy loss or pressure loss? If the latter, it might 
affect the calculations to a considerable extent. 

Mr. H. M. KENSIT said he had recently negotiated for two pole 
lines of 9 and 8 miles in length respectively, and from the time this 
had occupied it seemed that it was necessary to allow at least six to eight 
months for negotiation even for short lines. The law of arbitration in 
Italy concerning this matter was very interesting, and a law of this kind 
in Great Britain would be of immense service. In connection with some 
of the work which he had had in hand he had been asked whether he had 
compulsory powers, and on replying in the negative the landlords had 
absolutely refused even to consider the matter. It might be argued that 
the telephone companies got on all right without an arbitration law, and 
why could not the power companies, but the fact that the Board of Trade 
would not allow a high-tension transmission line along the highways, and 
was opposed to their erestion along the pathways made the obtaining of 
wayleaves by agreement a very different proposition to a telephonic line 
on the roadway. That poles were a nuisance in a cultivated field could 
not be denied, and their erection would not be met by a rent of 1s. per 
pole per annum, which was the price paid for telephone and telegraph 
poles set in the hedges. The price might be anything up to 20s. 

Mr. W. H. PATCHELL, who was in the chair in the absence of the 
president, here interrupted Mr. Kensit, who was reading a written state- 
ment, and informed him that such a proceeding was against the rules of 
procedure, but that the Institution would be very pleased to print any- 
thing he cared to send in to the secretary. 

Mr. A. BLOEMENDAL, on the question of wayleaves, mentioned a 
small case in which he had been interested which tended to show the 
views that some engineers held about the dangers connected with over- 
head mains A power plant was being put down in the Black Country, 
the system being 500 volts continuous, and in connection with it there 
was а lighting installation at 105 volts for а private house 500yds. away 
from the central station. This lighting wire had to cross a private tele. 
phone wire and ran parallel to it for some distance, but he anticipated no 
trouble from this. When he had put the wires up, the telephone company 
insisted that they should either be taken down or be replaced by rubber- 
insulated cables, although he offered to put the ordinary nets between the 
two systems and also to insert at the end of the telephone system the 
ordinary protective fuses which had been used in Continental practice so 
largely. The bare wires were accordingly replaced with rubber-insulated 
cables, but as a matter of fact the covered wires would offer no real pro. 
tection, as after a short exposure the rubber covering corroded. Another 
case cime under his notice a short while ago. He was asked to report on 
the conversion to electric driving of the machinery in five pits belonging 
to a colliery company. He suggested erecting one central station at the 
central pit and using 3,000 or 4,000 volts transmission to the others by 
overhead wires. Unfortunately the powers that be" refused to allow 
the overhead wires to pass through one or two villages and the scheme 
had to be abandoned, as underground cables would have made the c»st 
prohibitive. He had been engaged during the past few years in carrying 
out a great many high-tension plants on the North Bohemian coalfields, | 
and it was the usual praotice there for companies owning more than one 
pit to erect one generating station and transmit energy by overhead wires 
to the others at 10,000 or 12,000 volts. The only thing the authorities 
required was that when crossing roads the high-tension wires should have 
a network underneath in case of breakage, and that where telegraph 
and telephone wires were crossed, the instruments lying at the end of the 
piece which was being crossed should be protected by the well-known 
telephone or telegraph fuses. On the question of the breakage of over- 
head wires, when he visited an overhead wire installation he made it a 
point to inquire from the managers as to the breakages that occurred. 
He had visited installations in Italy, Switzerland, South -France, 


p 


798 


THE ELECTRICIAN, MARCH 3, 1905. 


Austria, &c., and for a number of years he had never come across & 
single case of breakage that had involved any damage to life or property. 
He only knew of one case in which a breakdown had occurred, and this 
was upon an 11,000-volt installation in Northern Hungary during a most 
severe snowstorm and gale. His practice was to put an earthed copper 
loop on each insulator, so that when a breakage occurred the wire 
was short-circuited and consequently was harmless. Another plant 
which he designed, and which had been running for two years, was а 
21,000-volt transmission plant in Styria which carried current for 34 miles 
and supplied the town of Gratz for lighting, tramways and power. 
He specially mentioned this because there were only three wires and no 
reserve wires of any kind, and during the whole of this time only one 
single interruption had occurred, and that was through a sparrow flying 
into one of the lightning protectors and causing a short circuit. He had 
not experienced very great troubles from lightning. On the Styrian 
high-tension plant mentioned above be had found it entirely suffi- 
cient to use the well-known Wurdz type of lightning arrester, 
and in no case had the machinery been damaged through lightning, 
although this was a district where very heavy and severe thunderstorms 
occurred. At distances of J mile they had placed a modified form of 
horn lightning arrester—viz., with the addition of magnetic blow-outs. 
The resonance was practically nil, and no static interrupters were in use, 
as would have had to be the case with underground cables; neither was 
there any difficulty in switching on and off, although there were a large 
number of transformers in use at seven or eight sub-stations. The break- 
age of insulators by boys and men throwing stones had been referred to 
in the Paper. At the Styrian installation some difficulty had been 
experienced at first, but instead of resorting to the police as an effective 
measure, they had resorted to the schoolmaster and the parson, with the 
result that after about a fortnight or so they had no more cases to report. 

Mr. PATCHELL asked Mr. Bloemendal how he earthed the lightning 
arresters: was it through a resistance, and if so, what was its value? 
Perhaps Mr. Bloemendal would add this when revising his remarks for 
publication in the Journal? 

Mr. F. POOLEY said that Mr. Addenbrooke had made out a very good 
case for high-tension feeders, and his first impression on reading the 
Paper was that the case was too favourable to overhead conductors, but 
after verifying the figures he now began to wonder what was to become of 
the poor cable makers. It would seem that they had either got to shut up 
shop or turn their insulating machines into stranders. However, he did 
not agree with Mr. Addenbrooke that the cable makers were going to 
lose the distributing cables. Inside towns, where most of the con- 
sumers were located, all the feeding must be by underground cables. 
He did not think it was likely that there would be actual house- 
to-house connection with overhead wires. Therefore the cable 
makers could look upon overhead distribution as providing a fresh 
field which they would not otherwise be able to touch owing to the fact 
that unless cheap power was available small towns would not have the 
electric light at all. Enough had been said upon the question of way- 
leaves, but some years ago he had to negotiate a wayleave fora single 
pole, and the tenant of the land required £10 per annum rental apart 
from the sum that had to be paid to the owner for legal permission to 
erect the pole. The fact that we used underground mains was not the 
reason why we were behindhand in the application of electricity in this 
country. It was much more due to the fact that here we have certain 
vested interests competing, such as gas companies. Gas existed in almost 
every town before the electric light was introduced, whereas abroad, in 
Europe and America, they built the electric light station before they built 
the towns, consequently they had no one to turn out. With regard to 
faults, he did not think they were any more likely to occur than on under- 
ground mains, and even with a larger number of faults on an over- 
head system there would not be anything like the same dislocation 
to the supply, because it did not take so long to localise and repair them. 
The unsightliness of overhead distribution was really a serious objec- 
tion. The Post Office had had a very good example of that recently 
owing to а proposal to take a line through Epping Forest. The painting 
of creosoted poles was impossible. Once a pole was creosoted and paint 
put on, the result was far from pleasing, for the creosote came through, 
and a most disgustingly mottled appearance generally was obtained. If 
it were decided to put up wooden poles, it was best to use pitch pine, 
which could be painted any colour, and such poles cut square looked very 
neat, and were at the same time inexpensive, and had an equally long life. 

Mr. L. GASTER asked for information regarding the comparative value 
of copper and aluminium for overhead power transmission. 

Mr. G. L. ADDENBROOKE, replying first to Mr. Gavey, said that the 
tables were made up from actual estimates and tenders, and the varying 
costs at different pressures were very largely due to extra insulators, 
longer | les of greater section, and in various other ways which it was 
rather difficult to specify. The tables were made up for only three wires 
after a good deal of consideration. He had obtained in various ways a 
great number of statistics, and found that оп a very large number of 
installations over very long lengths only three wires were used, and these 
were found sufficient for running large manufacturing establishments. If 
more than three were necessary after the poles were up an extra line 
could be put up at very little more expense than the cost of the copper 
and the arms. He had not taken any advantage of that as compared 
with cables, although it was a most material one. A practical case of 
the advantages of overhead transmission was the following: He was 
part possessor of some coal mines in South Staffordshire in the area 
of the Midland Electric Corpn. for Power Distribution. He applied 
to the cor pang tor & quotation for a supply of energy, their cir- 
cuits being within 4 mile of the mine. The company offered very 
favourable terms for current, but said that as the cost of laying the 
cables would be about £400, they would require about 5 per cent. 
interest on that, and a guarantee in addition—which he was unable to 


give. If, however, 4 mile of overhead mains could have been erected to 
take about 100kw., which was the quantity required at 6,000 volts, the 
cost would have been a very small sum indeed, and should the poles and 
wires have to be taken away they would still represent nearly three- 
quarters of their original value. As regards running circuits near Post 
Office and other wires, of course a great deal depended upon the question 
of crossing. He would not weary them by going into details, but these 
would be found in the pamphlet to which he had already referred in his 
Paper. It contained an immense amount of information on all these 
questions of a practical character from people who had had this class of 
work in hand some years, and they seemed generally agreed that, by 
having a sufficient number of crossings, they might be pretty near 
neighbours without having too much disturbance. There seemed a 
general consensus of opinion that it is quite possible to run telephone 
wires on the same poles, and it was the habitual practice almost every- 
where to run a telephone circuit for signalling along the same line of 
poles underneath the high-tension circuit, and by crossing and twisting 
the induction was got rid of sufficiently to allow speaking over a consider- 
able number of miles. Mr. Portheim's remarks seemed to confirm his 
own opinions as to the very great value of overhead mains. But of 
course the country in England differed very much from that in North 
Wales. It might be possible that in Wales the Board of Trade was 
allowing wires to be carried along the main roads but in his own negotia- 
tions he had practically been told that, at present, at any rate, this could 
not be tolerated. 

Mr. PORTHEIM said the Board of Trade had given him permission in 
some instances for main roads. In other instances it had been cheaper 
to negotiate a private wayleave. 

Mr. ADDENBROOKE said he hoped that to a considerable extent 
this general permisssion might be enlarged. As we became more 
accustomed to overhead wires we should find there were no accidents. 
He had some conversation with Mr. Brown in Italy on this subject 
and he had asked him if he knew of any serious accidents to members of 
the public, and his reply was that he could not recollect a single instance 
although he knew of one or two in which workmen had received shocks and 
even been killed through attempting to work on live poles. Coming to Mr. 
Sparks’ observations, the words he used in the Paper with reference to 
the Board of Trade were very carefully chosen. The permission from 
the Board of Trade for the use of overhead wires was obtained by him- 
self, and he obtained this permission after he had made an appeal to the 
committee of the Institution, who did not then see their way to help him. 
He did not think anyone, therefore, was in a position to say what орроз!. 
tion there was and what opposition there was not, except those who had 
seen the actual correspondence. The electrical officers of the Board of 
Trade had always been ready to meet one more or less half way, or to go 
even further, but the resistance to granting overhead wires in any prac- 
tical form came from other directions. The year before last, at his own 
suggestion, certain questions were asked in the House as to what the Pre- 
sident of the Board of Trade was doing in the matter, and Mr. Balfour 
had replied that up to that time permission for two undertakings had been 
granted. He thought it might fairly be stated that these were the 
only two undertakings in the kingdom for which such permission had 
been granted, and there was a very stubborn resistance on the part of 
certain people at the Board of Trade. People who had applied lately had 
seemed to get on pretty well, but these early permissions had had a good 
deal to do with it. He remembered the Grosvenor Gallery system very 
well: it was in his charge for some time. No doubt there was a good deal 
to be said for taking all the early work down, but it had remained up in 
other countries, and what he always said on the subject was that the 
world had not yet been burned down. There seemed to be an idea that 
unless mains were laid in accordance with the way specified by the fire 
insurance companies there would be universal conflagration, but the 
insurance companies abroad did not appear to have been in bankruptcy 
through the class of work done there. He maintained that it was a great 
pity that we should be deprived of using the class of work that had stood 
so well for years on the Continent. Mr. Kensit had spoken on the 
question of wayleaves in different parts of the country. Personally, he 
had had a double experience, for in one case the wayleaves had been 
easily obtained, whilst in another there had been a tremendous difficulty. 
Trouble was most frequently caused by the cantankerous trustee, oF 
the solicitor who was “оп the make." Then, again, the local 
authorities had their say in the matter, and a great deal of the 
local authority opposition was due to the solicitor who was their 
clerk. Mr. Bloemendal’s remarks were very interesting, especially the 
reference to the schoolmaster and the parson. The report of the American 
Institute of Electrical Engineers included some replies on this subject, 
and the following means were returned as having been tried to stop 
damage to the transmission lines by mischievous persons: (1) By post- 
ing warnings ; (2) Offering rewards for information; (3) Having watch- 
men along the line; (4) Arrest and fine. And the following footnote 
was added: Not much success with any of the above methods.” Per 
haps the hint with regard to the schoolmaster and the parson might be 
acted upon. With regard to cable makers, if he thought he was going 
to do any damage to the cable industry he would not have written the 
Paper. His view was that a general adoption of overhead mains would 
lead to such an expansion of work that very much larger quantities 0 
cable would be required. The cable makers could just as well work on 
overhead mains as underground cables. He took it there would be the 
same profit to be earned. With regard to wooden poles painted 10 
America, and to some extent on the Continent, they were now beginning 
to run very much longer spans of overhead mains. The early mains 
were mostly of soft copper, but by using stranded hard drawn coppet it 
was possible to run spans up to 150 and more yards quite easily. For 
these lines very light steel towers, costing something like £10 each, were 
used, With such towers it was very easy to carry the wires 10ft. or 
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15ft. higher than was customary, and thus they were more out of the 
way. These large spans enabled one, in an enclosed country like England, 
to go from corner to corner of fields and so avoid planting poles in 
the middle. He had had very little experience with aluminium 
wires, but what he had just said had a bearing on this matter. 
With long spans they wanted a wire with very high tensile strength, 
and he did not think aluminium was altogether suitable. He did not 
certainly look upon it as a very material factor in the future of overhead 
mains in this country. He had been told that his views on the question 
of overhead wires generally were Utopian, but in order to succeed in the 
future one had to make a beginning. There was some precedent for 
asking for compulsory wayleaves, for he believed local authorities already 
possessed a similar power with regard to sewers in order to follow the 
contour of the district, and so get a regular and steady fall; but he did 
not know whether the two things were quite analagous. Some sort of 
regulation, however, would be in the interests of the country generally. 


ee —— 


THE OSMIUM LAMP. 


The following is an abridged translation of a Paper on the 
Osmium lamp read by Herr Fritz Blau before the Elektrotech- 
nischer Verein of Berlin on January 24th :— 


The total energy radiated by a heated body is proportional to the 
fourth power of the absolute temperature of the body. As the tem- 
perature increases, the percentage of the short waves emitted, as 
compared with those of long length radiated, increases also very 
rapidly; but the absolute value of this percentage varies for 
different bodies, being smallest in so-called black bodies, but 
comparatively high in bodies with a metallic lustre and smooth 
surface. Only these short waves, it need hardly be said, are 
observed as light. An efficient light-giving body must, therefore, 
withstand very high temperatures; its radiating surface, at a given 
efficiency, should be as large as possible; the substance of the fila- 
ment should be transparent or white to minimise the effects of 
blackening ; the surface of the filament should not become blacker 
or rough with use, and its resistance should increase with increasing 
temperature. 

Osmium, generally in the form of osmium.iridium, is found in 
platinum ores and also in gold sand with gold and silver. It is at 
present usually obtained Ж alloying the residue which remains 
when platinum is dissolved in aqua regia, with metals, such as 
zine, lead or tin. The osmium-iridium passes thereby into a finely- 
divided state, and if it is now heated in a current of oxygen it will 
split up into osmium tetroxide and iridium. Osmium may then be 
obtained by treating the osmium tetroxide with any reducing agent. 

When Herr Auer von Welsbach invented the osmiuin lamp some 
six years ago, he found it impossible to draw osmium in form of 
wire, and he first tried the expedient of coating platinum wire with 
osmium and evaporating subsequently the greater part of the plati- 
num. It was observed, however, that a platinum-osmium alloy 
was formed which—when containing more than 4 per cent. of plati- 
num-—-began to melt when the platinum was being evaporated. In 
order to keep the percentage of platinum below this figure, the 
finished filament had to be made about five times thicker than its 
platinum core. As uniform platinum wire was not obtainable in 
thicknesses less than 0°02mm., it will readily be seen that the 
osmium filaments could not advantageously be made in diameters 
below O'lmm. Such filaments, however, are not suitable for lamps 
consuming less than 1 ampere. 

The next and final step was to mix most finely divided osmium 
with certain organic binding substances to a thick tenacious paste. 
This paste is forced under high pressure through a diamond or 
sapphire die on to a card which is moved about in such a manner 
that the filament is deposited in loops. After drying, the organic 
binding substance is carbonised by heating the filament in vacuo. 
This porous filament, rich in carbon, is then gradually heated to an 
intense incandescence by an electric current in an atmosphere con- 
taining much steam and a certain quantity of reducing gases. The 
carbon of the raw filament changes into carbon oxide and carbon 
dioxide, and after a relatively short time the filament consists of 

ure, or very nearly pure, osmium only, the percentage of carbon 

eing insignificant. Although the density of the filament has greatly 
increased during this process, the filament is still porous and its 
surface is far from smooth. After trying unsuccessfully several means 
of connecting the filament to the platinum leads, it was found that 
a very satisfactory method was to fuse them together by the electric 
arc. Osmium is brittle when cold, but soft when heated, and for 
this reason the lamps as made at present are required to burn in a 
definite position. | 

When the manufacture of this lamp was taken up by the Deutsche 
Gasglühlicht Actiengesellschaft, the highest voltage that the lamp 
could stand was 27 volts. After the Jamps had been perfected to 
burn at 37 volts, they were put on the open market. The lamp 
voltage was soon after brought up to 44 volts, and during the last 
few months a considerable number of 55 and 78-volt lamps have 
been sold. Quite recently 110-volt lamps have appeared. 


The filament of an osmium lamp for 87 volts, 25 c.p. (Hefner 
units), consuming lẹ watts per candle-power, has a diameter of 
0:087mm. and a length of 280mm. The radiating surface is from 
3 sq. mm. to 82 sq. mm. per candle-power. If an ordinary glow 
lamp be run at 14 watts per candle power, its radiating surface per 
candle-power is only 1:6 sq. mm. The carbon filament, therefore, 
must be both hotter and blacker than the osmium filament. 
With an increase of voltage of 10 per cent. the current increases 
6:5 per cent. in the case of the osmium lamp, and 12 per cent. in 
the case of the carbon filament lamp. The corresponding increase 
in illuminating power is 40 per cent. and 80 per cent. respectively. 

It is not possible to state definitely the life of an osmium lamp, 
but 5,000 hours have been repeatedly exceeded. Figs. 1 and 2 
represent the relationship of illuminating power to time—for a 
37-volt lamp and 110-volt lamp, respectively. Blackening of the 
bulb is very rare (observed in 10 per cent. only of the lamps investi- 
gated so far). 

The surface of the lamp filament is at first somewhat rough, but 
it gradually becomes smoother, and this is the reason why the 
candle-power increases during the first 250 hours or so. Before the 
lamp is ready for sale, it is burned in the factory for several hours 
in order to bring the lamp up to an approximately steady state. 
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If the lamp is run at less than 14 watts per candle-power, the 
structural changes in the filament occur too rapidly for practical pur- 
poe Nevertheless, lamps consuming 1 watt per candle power only, 

ave been observed to burn for several hundreds of hours without 
decrease in light. When exposed to hard shocks, the osmium lamp 
filament is somewhat more liable to break than the carbon filament, 
but if properly packed the loss through breakages in transit is small, 
being only about 14 per cent. These lamps stand the shocks of 
railway carriages and omnibuses very well. The osmium lamp is 
efficient also for very low voltages and a large number of 2-volt 
lamps for mines are in use in connection with portable accumulators. 
For a long time it was not possible to make thin filaments, but 
recently it has become feasible to reduce the diameter down to 008mm. 

After the Paper had been read, Prof. Wedding mentioned some 
tests which pointed to the fact that the blackening of the bulb in 
ordinary carbon filament lamps had no marked effect in diminish. 
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ing their candle-power. Amongst а large batch of ordinary 
16 c.p. incandescent lamps he was testing there were four which 
burned 14,000 hours. During this time the illuminating power 
fell to 5 c.p. and 6 c.p. The original glass bulbs, which, of course 
were much blackened, were then replaced by fresh ones without 
damaging the filament. The illuminating power, however, had 
not benefited to any extent by the substitution, and Prof. Wedding 
concludes from this that the black deposit inside an incandescent 
lamp of the carbon type screens very little light. 
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, which are 20yds. apart throughout the tunnels. The results were 

THE WATERLOO AND CITY RAILWAY.—WORKING . not entirely satisfactory, however, especially when plotted to a time 
RESULTS. * base. The author now obtains very good results by using a record- 

: ing instrument with a paper speed of 6in. per minute; the pen of 

BY HERBERT JONES, the instrument marks the paper as each lamp is 5 means of 

E E E -- a contact maker actuated by hand. The distances between the 
e marks on the record give tha speeds with considerable accuracy, at 

During the tests taken before and shortly after the opening speeds up to 30 miles per hour. For higher speeds a greater speed 
of the line, it was found difficult to obtain a reliable speed curve. А of paper would be necessary. The speed curves in Figs. 4 and 5 
tachometer was fixed in the motorman's compartment driven from were obtained in this way. The power used on a train varies not 
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Fic. 4.—PowEgR CURVE. Four-Car TRAIN, JUNE 3, 1904. 
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Fic. 5.—Powgn CURVE. SINGLE MOTOR Car, DRCEMBER 16, 1904. 


one of the motor axles by means of a flexible shaft. This proved | only on account of slight differences in driving, which depend on 
unsatisfactory, however, due to the large amount of movement | the motorman, but also according to the condition of the brake 
between the bogie frame and car body on curves and crossings. | blocks and the requirements of the service which is being main- 
Better results were obtained by using a stop- watch and entering the | tained. From some thousands of readings of meters connected up 
time every 100yds., the distances being taken from the lamps, | on the trains, it was found that the discrepancy between the units 

* Abstract of a Paper read before the Tramways and Light Railways taken by the different motormen did not exceed 10 per cent. he 
Association Feb. 23. average consumption per train-mile is obtained in the most reliable 
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The results of the passenger count taken on Thursday, June 98, 
1904, are plotted in Fig. 6. The passengers per hour curve was 
obtained by counting the number of persons entering and leaving 
the City station, and entering the advances of the counters at 
20-minute intervals. The rise in the seating capacity curve after 
10:30 p.m. is due to two four-car trains being bought from the City 
sidings to Waterloo as passenger trains to be examined and put 
ready for traffic the following morning. The train load-factor 
throughout the day in question is 30°6 per cent., a result which 
would be practically impossible but for the use of single cars at 
times of light traffic. Over 20,000 passengers are carried on wet or 
foggy days and on Saturdays in the summer; this increases the 
train load-factor to 88, and on rare occasions to 40 per cent. The 
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The works cost per unit generated during the half-year ending 
June, 1904, is given below. Management, directors and office 
expenses, &c., are not included, as the allocation of these charges 
between the several departments of a railway is a matter upon 
which there is considerable difference of opinion. The number of 
units generated was 499,512 


d. 
Coal, including delivery ............................ 0:527 
Water, oil and other stores .................... wanes 0:082 
Wages, including engineer-in-charge......... . . . . 0:296 
Repairs and maintenance ............... (wesseseres 0'064 
0:919 


The total receipts per ton-mile during the half-year ending June, 
1904, were 0°692d., and the total expenditure 0°329d. The working 
expenses being at the rate of 47°55 per cent. of the receipts, a 
figure slightly above the average of the last three years. The 


10.80 
pn. 


9.80 


8.30 


Fic, 6.—DIAGRAM OF PASSENGERS CARRIED, THURSDAY, JUNE 25, 1904. WEATHER FINE THROUGHOUT. 


average number of passengers carried per day during the first half 
of 1904 was 17,592. 

The following figures include all losses, such as coal used for 
stand-by and lighting-up purposes, and water used in the filling-up 
boilers and economisers after cleaning :— 


Period, half-year ending June 30, 1901. 


Total coal us! 2,742, 992lb. 
Total water to boilers ........................ 24, 192, 900lb. 
Average temperature of feed -water to boilers .... 172°F 
Actual evaporation per pound of coal............ 8:82]b. 
Equivalent evaporation per pound of standard 

coal from and at 212?F. (excluding economiser) 9:561b. 
Total units generated ..... J iu 499,012 
Water to boilers per unit. yea qa 48-41. 
Coal to boilers рег оріб...................... T 5»49lb. 
Units used for traction purposes 850,570 
Train ton-miles ...... РОТОРОТ — 6,023,610 
Units per ton-mile (at switchboard) ............ 0:0582 
Coal used per ton-mile (at switchboard).......... 0:3191b 


Number of passengers carried .................. 2,720,760 
Units per passenger-mile (at switchboard)........ 
The time lost during the half-year in breakdowns and delays from 
all causes was 0°16 per cent. of the total running time, which 
amounts to a total delay to trains averaging about 8 minutes per 
week. This result is poor when compared with the corresponding 
half of 1908, when the figures were only 0°09 per cent., or a total 
delay of less than 5 minutes per week. These results are obtained 
under the exceptional conditions that for three hours daily all the 
four-car trains provided are necessary to maintain the service, во 
that a defect which makes it necessary to take a train over pits 
causes possibly four or five journeys to be missed subsequently, 
which is considered as equivalent to a delay of 16 or 20 minutes. 
Additional seating accommodation is now being provided, in order 
that the spare cars may be made up into а spare train. During the 
half-year the total number of train-miles was 92,304, of which 
a were four-car train-miles and 48,885 were single car train- 
miles 


following figures give the cost in pence per ton-mile in connection 
with the generating station, distribution system, trains and motors 
Generating stations running, including wages, coal, 


water, oil and petty stores ........................ 0:071 
Generating station, wages and materials for repairs and 
ene, E E A T JC ree 0:005 
Distribution, wages and materials for cables, conductor 
rail, rail bonds and tunnel pumps..... „ 0:004 
Running trains, wages and materials for motormen, 
examiners and cleaners ................ TT 0:044 
Car and motor repairs, including wages and materials for 
all train and motor repair work............... eO... 0020 
0:144 
DISCUSSION. 


Dr. ALEX. B. W. KENNEDY, in & written communication, con- 


gratulated Mr. Jones on the excellent results which had been obtained, 
as shown by the tests. 
improved by the employment of batteries, and if he were designing the 


He thought, however, that these could be much 


line over again he should most certainly put in a battery with an 
equalising booster. 

Mr. В. SMITH asked whether the sharp curves counterbalanced the 
good effects which might be obtained by coasting down the heavy 
gradients. He was surprised that the high boiler efficiency was raised 
by only 2 per cent. by the use of economisers, and when plenty of floor 
space was available for more boilers he doubted whether it would be 
advisable to instal economisers at all The quéstion as to the relative 
merits of the two types of conductor rail—viz., channe! section and girder 
section— was an important one, and, personally, he thought the former 
was to be preferred, as it was not secured rigidly to the sleepers or insu- 
lators. With regard to the system of train control, he feared there would 
be serious troubles in connecting and disconnecting heavy cables when 


breaking up a train. 


Mr. T. STEVENS said the author’s statement with regard to systems 
of train control was misleading. The electromagnetic system was vastly 
superior to the electro-pneumatic, and the two ought not to appear in the 
same category. Direct control, such as that used by Mr. Jones, necessi- 
tated the building of special single cars, whereas the multiple-unit system 
did not. Hence the author’s low first coste were delusive. 
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In his reply, Mr. JONES said that the gradients were of some value, 
but they would have been much more so if there had been no curves. 
Economisers were not very expensive in first cost, and the maintenance 
charges on them were inconsiderable. He was not so sure that the con- 
ductor rail of channel section was the right thing, nfter all, as they 
suffered so greatly from broken bonds, and this would probably not occur 
to so large an extent if the rail were of girder section. Experience taught 
him that it was better to have the armatares of the motors on the axles 
themselves, in spite of the fact that there was a certain amount of trouble 
with the windings at the commutator ends due to vibration in going over 
joints. He could not agree with Dr. Kennedy about the advisability of 
employing batteries, owing to the trouble they gave and the heavy main- 
tenance charges which could not be avoided. Regarding the multiple- 
unit system of control, it was easy to split up trains on paper, but he did 
not think it was so easy in actual practice, and he did not know where it 
was done. According to the Board of Trade’s newest regulations no 
motors were allowed in the middle of the train, and therefore the advant- 
ages of the multiple unit system disappeared. Thus, the only alternative 
was to run the main cables along the train. 

Mr. T. STEVENS rose to inform the author that traine were actually 
split up on the Great Northern and City Railway, which was opened 
before the Board of Trade brought forward the new regulation about 
having no motors in the middle of the train. 


е — 


ELECTRICAL TESTS ON THE VALTELLINA 
RAILWAY. 


Some interesting tests, relating to the energy consumption of 
trains on the three-phase Valtellina railway, were communicated by 
Messrs. M. Novi & A. Donati to the Congress of the Italian Insti- 
tution of Electrical Engineers, held in October last at Bologna. 
The average consumption of energy per ton-mile required by a train 
running between Lecco and Sondrio and between Colico and 
Chiavenna, ranged from 77 to 50 watt-hours, the higher figure 
corresponding to a train consisting of one motor car only, and 
the lower figure relating to a train consisting of a motor car (54 tons) 
and four or five trailer cars (60 to 70 tons). The starting and stop- 
ping points on these trial runs were at the same altitude. When 
running at a speed of 60km. (37:3 miles) per hour on the level, a 
single motor car required about 28:2 watt-hours per ton-mile, the 
corresponding figures for a train of 110 tons and 130 tons being 
21'7 and 20:1 watt-hours respectively. For accelerating a train 
from rest to a speed of 60km. (37-3 miles) per hour, an expenditure 
ot from 90 to 100 watt-hours is required per ton of train weight. 
Of this total expenditure some 42 watt-hours are required for the 
&cceleration proper of the mass, another 18 to 23 watt-hours are 
required for overcoming train friction, while the balance, i. e., from 
80 to 35 watt-hours is expended in the starting resistances or dissi- 
pated in the copper and iron. The average time for acceleration 
was 130 seconds, the distance covered during that time being 
1,420yds. Between Lecco and Colico, which places are 40km. 
(24:8 miles) apart, there are seven stopping places, and it can be 
calculated from the figures quoted above, that the electric energy 
wasted in starting resistances and iron losses averages about 9:7 
watt-hours per ton-mile. This is less than one-fifth of the average 
total consumption per ton mile. 

It was observed that a train of 110 tons ran practically free down 
a gradient of 0417 per cent., and if the gradient was steeper energy 
was returned to the line. When a train weighing 120 tons was 
coasting down an incline of 2 per cent. between Chiavenna and 
Samolaco at a speed of 83km. ог 20:5 miles per hour (the motors 
being connected in cascade), an average of 45 watt-hours was 
returned to the line per ton-mile. On two other stretches of line, 
where the grades were 1:24 per cent. and 1:49 per cent., the energy 
returned to the line per ton-mile averaged 18:5 and 23 watt-hours 
respectively. In the last two cases the train speed was 62:5 km. 

(88:8 miles) per hour. 

Measurements were also made of the total electrical energy sup- 
plied by the power station in Morbegno, and it was found that this 
amounted to about 11,500kw,-hours for a whole working day (from 
4 o'clock in the morning to 12 o'clock at night). During this time 
the train mileage was 1,365, corresponding to more than 161,000 
ton-miles. It is thus seen that the total consumption per ton-mile, 
as measured at the power station, averages 71 watt-hours. This 
figure includes not only the energy required to propel the trains, 
but covers all energy for the lighting and heating of the trains, the 
lighting of the stations and the driving of the repair shops at Lecco. 

The following test figures refer to the new locomotives which were 
described in The Electrician of February 3, p. 636. One of these loco- 
motives hauls regularly trains of 270 tons between Lecco and Colico 
at a speed of 64km. (39°7 miles) per hour. The maximum gradients 
between these points are of about 1 per cent., and at these places 
the current taken from the trolley wires amounted to from 150 to 
160 amperes, the normal trolley voltage being 3,000 volts. Trains 
weighing 400 tons have been run over the same line at the reduced 
speed of 32km. (19:8 miles) per hour. Ор a gradient of 2 per cent. 
the locomotive took from 190 to 200 amperes to start a train*of 
250 tons. 


APPLICATION OF ELECTRICITY TO INDUSTRIAL 
PURPOSES.* 


BY J. F. C. SNELL. 


Through the kindness of certain distinguished members of this 
Institution, the author is able to record the actual results of 
electrical stations owned by two large shipyards, one of which is 
being partly driven by its own steam-driven plant and partly from 
a town supply, these two systems being entirely separate from one 
another. The other example is that of a shipyard supplied from its 
own gas-engine-driven generating plant. In the first case, the fol. 
lowing particulars are necessary for a proper criticism to be given 
of the results— viz. :— 

Four boilers (marine type) 160ЈЬ. pressure; no superheat. 

Four engines, each 250 f..; 1,000 total n.r. 300 revs. per min. 
triple expansion, condensing. 

Four dynamos, each 168kw.; 672 total kw., direct coupled to engine, 
compound wound, direct current, 220 to 240 volts. 

104 motors supplied; 1,895 total н.г. Motors varying from 1 h. r. to 
40 н.р. 

Class of work: combined shipyard and engine works. 

Maximum load observed, 504kw. 

Total units generated per annum, 891,655. 

Load-factor, 22 per cent. 

Class of coal used: smalls, 11s. per ton. 

Pounds of coal per unit generated, 7:3. 

The total capital outlay on this generating plant is 417,184, and 
the following were the working costs for 12 months—viz. :— 

Labour (including 20 per cent. for working charges) £832 14 1 


Coal, 2,924 tons at 11s. per ton ................ 1,608 11 11 
Feed water at 8d. per 1,000 gallons ....... — 59 0 6 
Circulating water—make up .................. 31 19 6 
!!!! au он abe Sees 58 8 5 
Repairs and general stores .................... 141 210 
Works costs. T CREE EE eas £2,731 17 3 
Depreciation at 5 per cent. .................... 571 13 2 
Interest, 4 per cent. .......................... 457 6 2 
Rent, rates and taxes, taken at 33 per cent. on the 

Hem for labourt 2.2.2: 29 2 иара 249 16 2 
r е ses eee ses £4,010 12 9 


thus making a total cost per unit of 1:08d. 
The second example is as follows :— 
Number of gas engines, 3. 
Total B.H.P., 360. 
Dynamos, 3. 
Total kilowatts, 225. 
Belt driven, shunt wound, direct current, 230 volts. 
Number of motors, 34. 
397 total н р. (Motors vary from 33 н.г. to 44 н.р. each.) 
Class of work, shipyard. 
Maximum load observed, 207kw. 
Total units generated during four months, 83,125. 
Load-factor, 14 per cent. 
Cost of gas, 1s. 6d. per 1,000 cubic ft. 


During these four months the following were the ascertained 
costs :— 
Number of units generated during the four months' test = 83,395. 
Town gas, 3,000,828 cubic ft. at 1s. 6d. per 1,000ft.. £225 0 10 


Engine and dynamo oil ................ Tm 24 17 
Waste and stores oaa ERU E 5 910 
RU wd кае e 5 16 8 
NN;ö§ö;ê⁴ 8 J Nae as d 2 0 0 
Labour 2225 . qe quU DEPO rs 81 12 1 
Interest and depreciation ....... Sk Rear ce da 60 0 0 

£407 1 0 


N.B.—No account allowed for supervision or general establishment 
charges or rating of machinery. 


The cost represents 1:178d. per unit. From these two examples 
it will be seen that there is a variation in cost per unit from sepe 
rately driven plant of respectable dimensions from 1:034. to 1173. 
It is only fair to point out that the average vacuum in the former 
case is only about 15in., and that the steam pipe lead is of some 
length, both of which are factors which must operate against the 
costs; thus the results would have been better had there been ample 
circulating water, and a better steam pipe range, or a moderate degree 
of superheat. Also, in the latter case it will be observed that the 
dynainos аге belt-driven, which must account for probably at least 
5 per cent. loss of power which would be saved by direct driviné. 
On the other hand, the plant installed probably represents the 
cheapest capital expenditure on account of the higher speed of the 
belt-driven dynainos. | 

The author has always contended that in works requiring fron 
300,000 to, say, 1,000,000 units per annum, with a load-factor of 

up A iiu ЕЕ анан ТАА e 


Abstract of Paper read before the North East Coast Institution of 
Engineers and Shipbuilders on Friday last. 


THE 


ELECTRICIAN, MARCH 8, 1905. 


803 


20 to 30 per cent., the cost will be found to vary from 1:25d. to 1d. | not take into account the important detail already referred to —viz., 


per unit; and he is of opinion that, looking at the question broadly, 
and taking into due account an adequate depreciation of plant and 
average cost of upkeep for, say, a period of 20 years, 1d. is about 
the lowest limit for installations of the size stated. He is aware, 
of course, that there are special cases in which, either through an 
abnormal and excellent load-factor, or through the utilisation of 
blast-furnace gases, the cost is materially reduced below this figure. 
These, however, are quite the exceptions, and he affirms without 
fear of contradiction that the generality of installations will be 
found to have costs within the limits cited. 

As to the advantages of the works saving the capital expenditure, 
the responsibility involved in laying down their own plant, or the 
loss represented by the valuable space occupied; the incidental 
losses which result from having the machinery ready during many 
mornings in the year after holiduys without the certainty of the men 
turning in, or during slack times; and the frequent special arrange- 
ments required to be made for working night shifts—all these items, 
which may be put to the credit of the outside power stations point 
of view, will be dealt with later in the Paper. Now let us turn to 
the other side of the question-—viz., supply to works from outside 
sources. Whether it be a power company like the Tyneside Power 
Co., or & municipal works such as Sunderland, what will be said 
will be true of most stations, and may be considered as génerally 
applicable to all. The first and most obvious saving is in the capital 
outlay per kilowatt. The following curve (Fig. 1) gives the relation 
of the cost per kilowatt between stations varying between 250kw. 
and 10,000kw. 

Many independent plants do not exceed 200kw. in extent, while 
the two power stations referred to have actually exceeded or are 
nearing the higher limit. Now if, as the diagram shows, the smaller 
installation cost £45 per kilowatt installed (which figure includes 
buildings, boilers, engines, steam pipes, condensers, dynamos and 
switchboards completely equipped, on the one hand; or buildings 


0 1,600 3,200 4,800 


Fro. 1. 


and gas engines, water tanks, dynamos and switchboards completely 
equipped, on the other hand; and also includes, for obvious pur- 
poses of safety, spare plant representing probably some 50 per cent. 
of the capacity of the running plant), it is obvious that the 10,000kw. 
station, costing about £20 per kilowatt, can afford to spend money 
outside the station in laying cables and fixing transforming 
machinery, and yet be able to effect a considerable saving on 
the capital sum. It must also be equally obvious that, while a 
decent load factor of anything between 15 and 85 per cent. may be 
obtained in an independent installation, yet the combination of 
a dozen and, « fortiori, several dozen such works in one station 
must result in a far better load-factor, which is, in practice, found 
to be anything from 45 to 55 per cent. This improved load-factor 
at the resultant station is owing to the non-synchronism of the 
various maximum demands on the several works, and is known 
among station engineers as the ''diversity factor." The author 
knows examples where the resultant maximum loai at a generating 
station is only some 60 per cent. of the integrated total ofthe maxima. 
This, obviously, means that a given amount of plant installed at the 
power station 1s able todeal with a much larger total of horse-power of 
motors installed in various works than the same plant could possibly 
deal with if it were split up into a number of small independent 
installations. The term **load-factor," as used in this Paper, is 
the ratio of the actual units generated in any given time to the units 
which would be generated were the plant working continuously at 
full-load during that time. 

The scale of prices upon which а power station may be reasonably 
expected to supply current is shown in Fig 2. This scale is based 
upon the practical capital cost of a large power station equipped 
with modern appliances, and the remaining figures of fuel, stores, 
wages and other establishment charges, are taken from actual 
practical results. Fig. 3, which deals with the cost of a small local 
station installed for the supply of large works, demonstrates at once 
the influence of the capital cost upon the units generated, and the 
economy which can be obtained from the concentration of many 
such small installations in one big power station; even this does 


the diversity factor." From these two diagrams it will be possible 
for any director of works to seo the relative costs for his particular 
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factory which will result from either the town main or his own plant. 
There are other economic reasons why works should, in most 
cases, purchase their power rather than instal a separate generating 
plant—viz., overtime shifts can be arranged without any trouble 
in the way of keeping special men for working treble shifts in 
the local power station; on holidays there would be no worry 
from having to light up boilers or start gas engines, and having 
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the machinery ready to run and no men turning in; the manu- 
facturer is saved the capital cost of the generating plant, and 
the space which the generating plant would occupy has a great 
value for other purposes; and, further, he has not to trouble 
himself about antiquation of plant or more efficient methods of 
generating electricity in the future. It will be granted that motors 
which are capable of working from 85 to 95 per cent. efficiency 
(according to the ratio of their load) will probably not be superseded 
by any more economical prime mover in the future. On the 
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other hand, the manufacturer is entirely dependent on an outside 
source of supply— and the transmission cables and transforming 
machinery introduce a further element of breakdown, which, 
though amply guarded against as far as skill will allow, is a factor 
which cannot be negligible. It behoves a manufacturer, therefore, 
to see that, in becoming dependent on an outside power or supply 
station, the cables are duplicated, and an adequate number of 
reserve transformers should be insisted upon. From a comparison 
of Figs. 2 and 3 one gets the following results for outputs of 100,000 
or more units per annum :— 


Price from power 


Load-factor. | Units per kilowatt Price from own 


supply. local station. 
Per cent. demanded. Panco. Pence. 
15 1,314 1:5 1:75 
20 1,752 1:25 1:45 
25 2,190 1:125 1:25 
30 2,628 1:00 1:10 
35 3,066 0:875 0-95 
40 3,504 0:800 0-90 
50 4,380 0:75 0:75 
60 5,256 0:68 0 65 
70 6,132 0:66 0 58 
80 | 1,008 0°62 0 50 


The deductions to be made from the diagrams referred to show 
that the higher the load-factor of a particular installation the less 
reason is there for the purchase of power from an outside company, 
and the more excuse for installing one’s own plant; at a load factor 
of 50 per cent. the costs are identical, and for load-factors above 50 
per cent. the power can be more economically generated on the 
spot. But as this only applies to exceptional plants, such as 
pumping or paper mills working continuously, and does not apply 
to engine works and shipyards having a load-factor of under 40 per 
cent., the inference is that the greater number of works in this 
district will benefit from co-operation by becoming consumers of 
one general power supply. 

With regard to the comparative advantages of direct-current and 
alternating polyphase currents, the costs and weights of motors are 
in favour of the three-phase type. The starting and stopping are 
quite as easily and as economically carried out, and the only 
objection which one can offer to the three-phase motor is its less 
easy variation in speed when compared with its direct-current 
competitor. It is true that 220 volts direct current is reputed to 
be safer than 220 volts alternating, but as fatalities have occurred 
in both cases, and as very many people have had dozens of shocks 
from both systems without harmful results, there is little to be said 
in favour of either one or the other in this respect. On the whole, 
therefore, the author is of opinion that the simple three-phase 
induction motor is much more likely to gain favour than even 
its quite simple direct current rival. In point of efficiency, the 
direct-current motor has the advantage at present, and 1s probably, 
from physical reasons, likely to continue to have the advantage. 
The efficiencies of various motors of both classes are generally as 
given in the following table :— 


EFFICIENCIES oF ELECTRICAL MOTORS. 
Three-phase induction motor — 220 v. | Direct-current motor — 220 v. 


Horse p'wer Weight Efficiency. Weight Efhciency. 
of motor. | ЭРЧ. lbs. | Percent. Speed. lbs. | Рег ont 
i 1375 45 67 1.600 100 67 
À 1,410 80 76 1,550 150 | 74 
1} 1,420 100 82 1,450 | 180 78 
24 1,420 150 83 1,320 280 80 
3 1.425 210 86 1,280 365 | 89 
2 1,430 340 86 1,250 560 83 
9 1,430 | 520 87 1,100, 700 | 84 
11 965 750 86 950 | 1,100 ; 84 
18 965 | 850 88 850 | 1320 85 
25 | 965 1,050 89 750 | 1,570 | 87 
30 965 1,300 89 790 2.740 | 89 
45 720 1,700 90 640 3.240 91 


Particular works must, of course, require particular application, 
and as the author is able to speak quite disinterestedly, he strongly 
advises manufacturers to pay the small additional expense incurred 
by the fees of a recognised electrical expert to advise them upon the 
application of electricity to their machines. It is lamentable to 
find that many of the economies which ought to be rightly obtained 
by the application of electricity, and by the initial expense which 
it necessarily incurs, are largely discounted by the absurd methods 
by which motors are applied to their work. In some cases lines 
of countershafting are retaincd, so as to group a number of 
quite large machines driven by one large motor, running often at 
less than half load, or, in other cases, fans originally running at 
200 revs. per min. are driven electrically at a much-increased speed, 
and the necessarily increased power which the motors take up 
is a source of amazement to the manufacturer, who sometimes 
appears ignorant of the fact that as the speed increases, so the 
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power required cubes. These are some of the practical mistakes 
which a professional consultant can and ought to be able to prevent. 
The judicious grouping of motors or application of single motors to 
special tools, and the relation of their initial capital cost to the 
general working expenses after their installation, is in many works 
a complicated problem, upon which it is submitted only one who 
has made a special study of such applications is competent to advise. 
It would be unfair to the general industries of the country if, when 
called upon to make the necessarily great sacrifices in scrapping 
their original methods of driving, and substituting a more efficient 
electrical motor, every care were not taken to adopt at once the 
most economical method in outlay, and the most efficient in practice 
afterwards. 

The author is of opinion that 250 volts for engine works and 
shipyards is a sufficiently high pressure to adopt. It is a matter of 
common knowledge, especially with direct current, that if there be 
two conductors with a difference of, say, 250 volts between them. 
one of them (the negative) in course of time becomes approximately 
of the same potential as earth. A shock at 250 volts, except under 
very special circumstances, is not in itself dangerous, but should 
there be in a shipyard, for instance, an electrical winch, subject to all 
weathers, then a workman standing on very damp ground who 
grasped the naked part of the “ live cable or part of the machine 
would get a very severe shock, which might have even fatal results. 
The author would urge upon manufacturers the necessity of good 
materials and a complete metallic protection of the cables. 

Sub-division is a very necessary factor, and it pays in large 
works to have a large switchboard controlling a number of indi- 
vidual circuits, each governing a group of tools. Tests ought to be 
insisted upon weekly, and the author suggests that a log book be 
kept in which the daily readings of the meters should be made, and 
which should also contain a record of the weekly tests. 

Alternating currents of the same nominal pressure as direct cur- 
rents have to be more carefully guarded, for whereas the virtual or 
mean voltage is, say, 250, the actual maximum voltage is 352 volts. 
Still, such liabilities can be made impossible by adopting the simple 
expedient of a continuous metallic covering for all cables—shielding 
the switches and starting gear—and earthing the motor frames. 
With these precautions there is not so much danger about an elec- 
trical system as there is from'the belting of an ordinary countershaft. 
Any liability of fire is altogether removed in this way, providing 
that common sense is exercised in guarding each circuit at the dis- 
tributing switchboard by fuses or automatic cut-outs. 

There is only one more point to mention, but one by which a 
manufacturer starting to electrify his works can save a good deal of 
capital outlay. Wherever possible, it should be the aim to group 
the machinery and tools in such a way as to adopt three sizes of 
motor, and let us say, for example, 30 H.P., 15 н.р. a d 5 н.р. In 
this way a spare armature for each type of motor will probably be 
found to be sufficient, and thus the capital expenditure on spares 
will be considerably reduced. It is quite true that a complication 
ensues in many cases from the variety of speeds at which tools have 
to be driven, but the author does not think that this is as bad as i5 
imagined, and in special cases, rather than instal a fourth size of 
motor, he would be inclined to modify the speed through gearing 
of some kind, even at the risk of some loss in efficiency. Then. 
the starting switches, the switchboard panels and instruments could 
be made, say, of two sizes to suit the three classes of motor, and 
thus there will be some system instead of the too frequent and 
too great variety of instruments one sees installed. In a system 
carefully laid out, the cables can also probably be arranged to be 
covered by two sections. The arc lamps should be, if possible, of 
the same pattern, and the resistance or choking coils in connection 
with them should be of precisely the same pattern. Thus a very 
simple and easily understood system will be adopted with a resultant 
minimum first cost. If continuous-current dynamos be installed. 
the adoption of the thrce sizes suggested can also be probably 
arranged; and the same size of carbon brush (though a different 
number of each, of course) can be utilised, and thus only one 
size and style of carbon be kept in stock. It will be convenient 
to have a small portable blower as an auxiliary, mounted on 8 
trolley, by means of which the motors can be thoroughly blown out 
from time to time. It is advisable, of course, to have a totally 
enclosed motor, although rather more expensive in first cost for the 
same temperature limit. Yet, even in this case it is advisable 
occasionally to have them thoroughly blown out and freed from 
dust. Опе of the greatest difficulties which manufacturers have 15 
to ascertain the size of motor to attach to certain machines. In 
any case, with direct-current installations, it is always advisable to 
have the motors compound-wound, and in cases of intermittent 
work, such as with punching and shearing machines, as an 1 
example, it is necessary to supplement the motor by a heavy B* 
wheel. In the case of steam driven works there too many instances 
of such figures as 4d. per horse-power-hour, or less, being giros 
which, when analysed, are soon proved to contain merely the cos 
of fuel nnd stores—not the whole of the wages. and only a . 
idea of the repairs, with no provision for depreciation of plant, 
rating, interest on capital outlay or general superintendence. 
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PARLIAMENTARY INTELLIGENCE. 


— — 


The following bills were read a second time during the week :— 

House of Lords, Monday, Feb. 27 :—Charing Cross & Strand Electricity 
Supply, City of London Electric Lighting, Gosport & Fareham Tram- 
ways, Metropolitan Electric Supply (Acton), Metropolitan Electric Supply 
(General Powers), North Metropolitan Electric Power Supply, West 
Cumberland Tramways (Extension of Time). 

House of Commons, Monday, Feb. 27 :—Aberdare Tramways, Accring- 
ton Corporation, Birmingham Corporation, Bolton Corporation, Bootle 
Corporation, Colne Corporation Croydon Corporation, Halifax Corporation, 
Stockport Corporation, Swansea Corporation. 

Wednesday, March 1:—Andover Lighting and Power, Whitechapel 
and Bow Railway, Walton-on-Thames Electric Supply. 

A bill to create a Minister of Commerce and Industry was presented in 
the House of Commons on Tuesday, and has been ordered to be read a 
sccond time on Monday. 

The Heckmondwike Urban District Council Bill, which was referred to 
he Standing Orders Committee, is to be allowed to proceed. 

The Wigan Corporation Bill has been allowed to proceed by the 
Standing Orders Committee provided the consent of the Aspull Urban 
District Council is obtained to the construction of the proposed tramways 
in tbat area. Failing this consent, the tramways are to be withdrawn. 

The Coventry Tramways Bill, which was reported by the examiners as 
not having complied with Standing Orders, has been abandoned. The 
bill sought an extension of time for the construction of certain authorised 
tramways. 

The London County Council (General Powers) Bill has been put down 
for second reading on Thursday, March 16. Sir Frederick Banbury has 
a motion down for the rejection of Part XV. of this bill which gives 
the London Borough Councils power to undertake electric wiring. 


Three motions are down for moving the rejection of the proposal to 
carry tramways over the bridges and alung Victoria Embankment when 
the London County Council (Tramways) Bill comes on for second reading 
in the House of Commons. The motions are by Mr. Whitmore, Sir 
Frederick Banbury and Mr. Allan Gibbs. The Bill has been put down 
for second reading on Tuesday next. 


— — — — — —— — 


POST OFFICE LONDON TELEPHONE SYSTEM. 


The POSTMASTER-GENERAL, in replying to Sir T. Dewar in the 
House of Commons on Wednesday, said that 11 Post Office telephone 
exchanges were open in the London area on Dec. 81 last, and the number 
of subscribers’ telephones working in connection with them was 22,181. 
Tue amount of the annual rentals payable for the use of these instruments, 
and of the message fees received during the year 1904, was £156,485. 


ROYAL COMMISSION ON LONDON TRAFFIC. 


In the House of Commons on Wednesday, 

Mr. SCHWANN asked the Secretary of State for the Home Department 
when the report of the Committee which has deliberated upon the street 
traflic of London would be laid upon the table. 

Mr. AKERS-DOUGLAS, in a printed reply, said he was informed by 
the Royal Commission appointed to inquire into the means of locomotion 
and transport in London that they were now considering their report, but 
could not state exactly when it would be presented. 


LEGAL INTELLIGENCE. 


—— 


Jandus Arc Lamp & Blectric Co. (Ltd.) v. Arc Lamps (Ltd) 


In the Chancery Division on Tuesday Mr. Justice Kekewich delivered 
his reserved judgment in this case. The action was fully reported in 
The Electrician for Jan. 20, and Feb. 17 and 24. 

His Lordship said that as usual at the conclusion of the arguments in 
a patent case he found that the primary object was to construe the speci- 
fication. That was, to ascertain from the patentee’s own statements 
whether the monopoly which he alleged defendants to have infringed was 
Fufficiently described and'claimed. But one was met here with the pre- 
liminary question, What was the specification it was the duty of 
the Court to construe? The original specification had been largely 
amended, and the amendments had been effected merely by the erasion 
of certain passages and words. Amendments might be made thus or by 
other methods. The question was whether for construing the specifica- 
tion as it now stood, which was undoubtedly the instrument to be construed, 
he was at liberty to read and consider the erased language. Considering 
it as a question of principle, it admitted only one answer. The intention 
of the parties to a document must be ascertained from the language in 
which that intention was expressed, and there was no reason for treating 
a specification differently from other documents, whether it be regarded 
as a grant by the Crown or a contract between the patentee and the 
public. Here the amended specfication was the document on which the 
plaintiffs were suing, and which defendants contended was either invalid 


or did not disclose an invention which they had infringed, and therefore, 
unless an exception could be established in favour of documents of this 
particular character, the amended specification alone could be read in 
order to ascertain the true construction. 
sary in construing one document to refer to others, and to Acts of 
Parliament, &c. There was, atleast, oneauthority which supported his view 


It was, of course, often neces- 


(Hattersley v. Hodgson) ; and even if his view of the principle be incorrect, 


he thought sec. 18 of the Patent Act, 1883, precluded defendants from 


referring to the erased lines. That enactment enabled applications for 


leave to amend and oppoaition thereto to b2 heard by the Comptroller, 


with a right of appeal to the law officers, and provided by sub-sec. 8 that no 
amendment shall be allowed that would make the specification or amended 
claim an invention substantially larger than or substantially different 
from the invention claimed by the specification as it stood before amend. 
ment; and sub-sec. 9 said leave to amend shall be conclusive as to 
the right of the party to make the amendment allowed, except in case of 
fraud, and the amendment shall in all courts and for all purposes be 
deemed to form part of the specification.” Did not that exclude the 
reference to the erased lines fo: which defendants contended? In Moser 
v. Marsden the House of Lords distinctly decided that a reference to 
the erased parts was impossible. His next duty was to ascertain the 
meaning of the amended specification. It was a somewhat verbose 
document and shared the common defect of specifications, for notwith- 
standing a full description of the manufactured articles to which it 
referred, and of their practical operation, assisted by figures on which 
no question arose. There was a strange want of precision and lucidity 
in the language employed, and the claims were not so framed as 
to aptly fit the invention described. That on which spicial stress 
was laid in the description was omitted from the claims altogether. 
Nevertheless, the point for decision was a narrow one. The object of 
the alleged invention was first to increase the life of carbons in arc 
lamps, and secondly to improve the quality of light. With the second 
object he was not concerned. He was only concerned with the increased 
life of the carbons. That was intended to ba effected by enclosing the 
carbons in a glass envelope carefully closed, but leaving at the top a 
small aperture through which the heated air in the envelope could 
escape, £0 as to prevent explosion. So far he had in his own language 
described that about which there was no contest, but plaintiffs said (and 
unless they could say so truthfully they could not maintain their action) 
that the glass envelope must be small, and that smallness as well as light- 
ness was of the essence of the invention. It was reasonably clear on the 
evidence that a small envelope was essential to complete success, but the 
question was whether this was clearly stated in the specification. 
The figures undoubtedly pointed to a small envelope, and that might be 
taken in aid of the imperfect description in the letterpress; but, on the 
other hand, the olaims contained no reference whatever to smaliness, 
and although that was not a fatal defect, one must attribute some weight 
to it. It was, to say the least, strange that a patentee should omit 
from his claims, which were numerous, all reference whatever to an 
essential part of his invention. All objections and criticisms notwith- 
standing, he was of opinion that the patentee knew that a small envelo 
was eseential, and that if not the sole advance, it was intended to be 
the main advance on previous knowledge, and that he had said this 
in sufficiently explicit terms. In the outset of his description of the 
manner in which he carried out his invention, he stated that he made 
the envelope ‘sufficiently small in size.“ It was an awkward expres- 
sion, because sufficiently ought to be followed by language explain- 
ing for what the smallness was to be sufficient, but it was left 
entirely at large. Still it was a distinct indication that the enve- 
lope must be small. Further on, he said "Iam enabled to make the 
transparent or translucent enclosing envelope 3in. or less in diameter." 
When describing his invention by reference to figures, he spoke of & 
transparent or translucent envelope preferably made of glass and not to 
exceed 3in., and preferably less, in horizontal diameter and of any desired 
length,” and further on he said that the small arc-enclosing envelope pre- 
vented dissipation of the gases and maintained them at a greater degree 
of density than would be possible with a larger envelope. He therefore 
thought those passages, read in connection with the rest of the description, 
not merely indicated the patentee’s view that a small envelope was 
desirable and an improvement, but stated that his invention was not 
complete without it. He (his Lordship) was entitled to regard the 
common knowledge at the date of the patent. The patentee told them 
that the necessity of an airtight envelope had been recognised, though 
all efforts to produce it had, so far as he was aware, resulted in failure, 
but there was no statement that the size of the envelope had received 
consideration, and they knew, in fact, that the value of this simple 
improvement had not been grasped. 

Assuming that smallness was an essential part of the invention as 
described, there was a further question whether smallness was sufficiently 
defined. The patentee began by speaking vaguely of an envelope suf- 
ficiently small in size, and he afterwards spoke twice of an envelope 3in. 
or less in diameter. Was he to be restricted to an envelope of that size ? 
It had been found that an envelope of a rather larger diameter prodaced 
better results, and was commercially used. One had to bear in mind the 
object in view—namely, to increase the life of the carbons—and what he 
understood the patentee to mean was that if you could employ an envelope 
of 3in. or less in diameter you would thereby increase the life of the carbons 
to the maximum possible. Then knowing, as he clearly did, that the 
smaller the envelope the greater was the risk of explosion, he did not 
mean to incur that risk to a dangerous degree. What he really under- 
stood the patentee to say was this: Make your envelope Jin. or less in 
diameter if you can without destroying its utility, but at any rate make it 
so small that it will be useful in increasing the life of the carbons.” His 


conclusion, therefore, was that an envelope of say, din. in diameter, other- 
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wise constructed according to the specification, was sufficiently described 
thereinand might fairly be said to be made according to plaintiff’sinvention. 
The requisition of tightness must not be left out of sight. It was insisted 
on in the clearest manner possible, and always with the proviso that the 
envelope, though practically tight, must allow a steady outflow of gases 
from the lamp. Perhaps the patentee did not really know why, bycombined 
tightness and smallness, there could be attained results which had 
hitherto been unobtainable, but he saw that it could be done and told the 
public how to do it. Utility had been challenged, but there was no 
question that lamps constructed more or less on the lines of the Howard 
patent had been used and sold in large numbers, and had proved a com- 
mercial success. Defendants by imitating the plaintiffs had themselves 
given the strongest testimony to that conclusion. It was also said that 
what had proved commercially useful had not been really & lamp con- 
structed according to the Howard patent, but one which constituted an 
improvement thereon and with such difference as made the two things 
distinct, and it was urged that the increased life of the carbons could be, 
and, in fact, had been, attained without following the directions of the 
Howard patent, and it was practically certain that no lamp constructed 
strictly in accordance with that patent had been in commercial use. On 
either side there had been conducted a number of experiments. Those 
experiments had been proved, and a good deal of time had been spent in 
examining and cross-examining witnesses who proved them. The result, 
to his Lordship's mind, was to show the utter futility of experiments 
conducted in the manner in which these experiments had been conducted. 
For research а man must, of course, work alone in hisown laboratory, but 
for the purposes of evidence intended to carry weight with & tribunal con- 
cerned in determining such a question as here came up for decision, some- 
thing far different was required. Although his Lordship did not fora moment 
suggest that on either side there had been any intention not to act fairly 
or to avoid discovery of the truth, it was really impossible to ascertain 
by cross-examination why there had been obtained first by one, and then 
by the other, results at variance with the experience of those by whom the 
particular experiment was not made. It was suggested by defendants 
that some experiments should be made by an independent expert. His 
Lordship did not see his way to directing that to be done, and reflection 
convinced him that it would have been useless to direct it. Experiments 
by an independent man, however skilled and however trustworthy, would 
not be satisfactory because neither party would be quite sure that the 
experiments had been conducted precisely with the materials and in the 
manner alleged to be necessary for a complete test. Perhaps an indepen- 
dent expert might be of assistance in watching the experiments made 
first by one party and then by the other and inform the court whether 
both classes of the experiments had been conducted with that identity of 
material and of all the surrounding circumstances which was essential if 
it was desired to test one class of experiment by another, but his Lordship 
was convinced that no safe conclusion could be rested on the experiments 
except, indeed, the one that they were inconclusive. 

Turning to the other evidence on the question of utility he had already 
noticed that lamps had not been made, and certainly had not been com- 
mercially used, strictly according to the Howard patent. The patentee's 
notion that his lamps would require a lower voltage than other types of 
lamps had been contradicted by experience, and the methods described 
by him for securing the necessary tightness had given way to others 
which had been found more effective. It might be that in some other 
matters there had been a departure from the terms of the specification, 
and that those departures had not merely assured the success of the 
manufactured article, but had aided to increase that success beyond the 
sanguine anticipation of the patentee. Nevertheless, it seemed to his 
Lordship clear on the evidence that plaintiffs had constructed and 
largely used lamps which were in their essential character Howard 
lamps, and that the variations were merely accretions which, not- 
withstanding that they were such improvements that no one would 
now think of making lamps without them, yet did not destroy or 
reduce to a negligible quantity the essential characteristics of the 
Howard lamp. As to the question of infringement, there realiy was 
no doubt that the lamps manufactured by defendants were substan- 
tially identical with those manufactured by plaintiffs. There were 
differences of detail of course, but in what he had termed the 
essential characteristics of the Howard lamp they really were iden- 
tical. If there were no such essential characteristics, or if the varia. 
tions and improvements which experience had dictated so altered the 
character of the lamp that it could no longer be properly regarded as 
constructed according to the Howard specification, then, of course, 
defendants were entitled to succeed ; butif his view on these subjects was 
right, it necessarily followed that defendants had infringed the patent 
vested in plaintiffs. 

He would now consider the question whether the patent had been anti- 
cipated. In support of their contention that it had been anticipated, defen- 
dants put in several prior specifications, and strongly relied on more than 
one of them, Nevertheless, his Lordship thought it necessary to mention 
one only— namely, that of Beardsley, 1882, It might be that if Howard's 
invention was anticipated by Beardsley, it was anticipated by others also, 
but he was satisfied that if Beardsley's patent was no anticipation, no other 
was worth consideration. Beardsley, no doubt, eame near to Howard, 
and, as admitted by Mr. Swinburne, he had the idea to which practical 
effect was afterwards given by Howard. Не saw the value of tightness 
and the necessity of combining that tightness with a contracted aperture 
for the escape of heated gases from the enclosing envelope. But he did 
not see the importance of making that enclosing envelope small. "There. 
fore, he cculd not be said to have anticipated Howard unless it be true 
that, as urged on behalf of the defendants, a competent workman might 
produce a Howard lamp with Beardsley's specification alone to guide 
him. It was admitted that no one ever did this, and the same remark 
"was applicable to the other specifications on which defendants relied. 


That, of course, was not conclusive, but it was of some weight. There 
might be a complete and unanswerable paper specification of a patent, 
and if one be produced it would not avail the patentee to 
say that no one had ever put it in practice. But when as 
here it was well known that the particular object was highly 
desirable of attainment and that the attainment thereof would ensure 
commercial success, then the fact that an alleged paper anticipa. 
tion—intended to attain that very object—had never been put in practice, 
was strongly tending to the conclusion that the alleged anticipation was 
not complete. But it was urged that although it had never been done a 
competent workman might, and readily would, produce as good а lamp 
as those used by plaintiffs and defendants with Beardsley’s specification 
as his only instructions. That might be true, and indeed on the evidence 
he thought it must be true ; but there was a fallacy in the statement when 
used to support the argument that Howard was anticipated by Beardsley. 
Since Beardsley's time there had been a large advance in common know. 
ledge of those versed in such matters, and it by no means followed that 
the competent workman of 1882 could or would have produced a lamp 
which would come easy to the workman of to-day. The Howard patent 
was dated August, 1893, and the question was whether at that time, 
eleven years after Beardsley’s patent, the latter would have enabled a com- 
petent workman to construct a lamp according to Howard's specification 
and with the advantages which he secured. The evidence convinced him 
that the advance of knowledge had not at that time been sufficient for 
that purpose. Beardsley did not instruct the public that a small enclosing 
envelope was essential to secure the desired result—that was, to increase 
the life of the carbons—and no one had discovered this before Howard. 
As to the question of subject matter, it struck his Lordship from the out- 
set that there was a difficulty in supporting a patent for it. His conclu- 
sion on this point had been arrived at with more hesitation than on any 
other point. He could not help thinking that in order to support 
Howard's patent as regarded subject matter it was necessary to 
go at least as far as had ever been gone in that direction. It was 
true that Howard combined tightness and smallness, and that both 
were required to produce a lamp having the effect that he contem- 
plated, but the necessity of tightness was thoroughly known before, 
and what he really discovered was the necessity of smallness. Kay г. 
Marshall was cited as a conclusive authority against plaintiffs, but it 
seemed that the real objection to that patent was that the particular 
mode of using the spinning machine, which was sought to be protected, 
was known before. Might it not fairly be said that Howard discovered 
means of using the enclosing envelope, the benefit of which the world 
had not known before, when he said that to make it really useful it must 
be made smaller than any which had up to then been employed? The 
decisions in the Edison cases were useful towards the support of the 
patent, for, as he understood them, they showed that the merit of Edison's 
invention consisted wholly in the use of a carbon thinner than anyone 
had used previously, and yet his patent was upheld. Plaintiffs, in his 
judgment, were entitled to the relief usual in such cases and the costs of 
the action. 

Mr. TERRELL asked his Lordship for a certificate that the plaintiffs’ 
patent had been in question, and for a certificate of breaches, and his 
Lordship assented. 

Mr. BOUSFIELD said that the defendants would probably like to go 
farther, and asked bis Lordship to stay the operation of the injunction at 
any rate until the appeal was heard. 

His LORDSHIP: Not the injunction against the further manufacture 
and sale. 

Mr. BOUSFIELD said defendants were very large manufacturers of 
these lamps. Assuming that his Lordship's judgment was reversed in 
the Court of Appeal, that meant that in the meantime, if the injunction 
was not stayed, defendants’ business would be turned upside down. His 
Lordship would remember that defendants had been doing this for many 
years without interference, and plaintiffs had not before thought it worth 
while to take any steps to put the matter to the test. If the operation of 
the injunction was not stayed, and his Lordship’s judgment was reversed, 


‘the defendants would suffer a loss which could not possibly be com. 


pensated for in any way. It was usual in such cases as these, where 
there were serious points between plaintiffs and defendants, to stay the 
operation of the injunction pending an appeal. 

His LORDSHIP said he could not see why a man should be enabled 
to continue to do wrong merely because he wished to take the opinion of 
the Court of Appeal and probably the House of Lords. Не thought that 
in the great majority of cases the good sense of the parties would prevail, 
and some arrangement would be made for the business of the defeated 
party to go on, and he hoped that would be done here. He thought that 
was the proper thing to do in the present case. He could not, however, 
himself make any order to the effect asked for by Mr. Bousfield in the 
absence of agreement. 


Breach of Agency Agreement. 


In the King's Bench Division last week Mr. Justice Bray heard an 
action, Sanders, Rhedera & Co. r. PAuger Accumulatoren Werke А. G, 
Berlin, to recover damages for alleged breach of agreement, under which 
defendants appointed plaintitfs their sole agents in this country for 10 
years for the sale of Ptluger electric accumulators. 

Mr. RUFUS ISAACS, K C., for plaintiffs, said defendants were manu- 
facturers of a special kind of accumulator, of which the stationary was 
for storing energy for lighting, and the portable,which was used in the 
motor vehicle trade. The business which plaintiffs had worked up in this 
country was of considerable, value, and the ground of action was that plain- 
115 were under a contract to represent defendants for 10 years from Nov. 21, 
1903. subject to determination in certain events, which had not happened. 
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Nevertheless, defendants had put an end to the contract by notice in 
June, 1904, and thereby committed a breach. They had refused to employ 
plaintiffs any further, and his case was that his clients were entitled 
to damages calculated upon profits and commission which would have 
been earned if the contract had been carried out for the full 10 years. 
One question of fact his lordship would have to decide was whether there 
was on the part of the defendanis, when they gave this notice, any bona 
fide intention of discontinuing being represented or carrying on business 
in this country, for that was the excuse alleged for the determination of 
the contract. He would show that in giving this notice the defendants had 
no idea of discontinuing & valuable business, but intended to get rid of 
plaintiffs in order to obtain che benefit of the work they had been doing 
under this and previous agreements. Plaintiffs were to receive a com- 
mission of 24 per cent. on orders obtained for stationary batteries, and of 
5 per cent. on portable batteries, with a percentage also of the net profits 
earned. The defendants were to have the right to determine the agree- 
ment in case they decided to entirely discontinue representation in 
England or in the event of a sale to a third party. In the latter case 
provision was made for the payment of an indemnity to plaintiffs. 
In reply to the notice received plaintiffs pointed out the profits that had 
been made on the English business, but defendants maintained their 
determination to discontinue representation. While this conference was 
going on, however, defendant issued to customers a ‘‘ Notice of removal," 
informing plaintiffs’ customers and others that, owing to great increase 
of business they had decided to establish a factory in Coventry, where 
“the largest orders" for their accumulators would be dealt with. This 
notice also stated that defendants were taking commodious offices in 
Westminster. 

Mr. POLLOCK, for defendants, said the defence was that the agree- 
ment contemplated both business done by plaintiffs as defendants’ agents, 
and also that the defendants should be entitled to do business direct, 
subject to plaintiffs’ right to commission and a percentage of the profits. 
On his construction of the sgreement the defendants had the power to 
drop the agency if they found it unprofitable, in which case plaintiffs 
were entitled to commission for the 10 years’ but not to profit. 

His LORDSHIP said the question of whether defendants really 
intended when they gave notice to plaintiffs to give up everything in 
England might become important. 

After an adjournment Mr. ISAACS stated that the parties had come to 
terms, and that by consent judgment would be entered for the plaintiffs 
for £2,500, this sum to include costs, and Mr. J. C. Pfluger guaranteed 
payment ог this sum in cash. 

Mr. POLLOCK said he hoped his Lordship would permit him to say 
that his client (Mr. Davis) was misled in the matter, as a full disclosure 
was never made to him either of the circumstances or of the documents. 

His LORDSHIP said he should draw that inference, and he should 
have awarded a sum not far short of that which had been agreed upon. 


Thomas v. Mackie & Co. 


Before the Court of Appeal (the Master of the Rolls and Lords Justices 
Mathew and Cozens-Hardy) on Tuesday defendants applied for judg- 
ment or new trial of this action, tried before Mr. Justice Lawrance and a 
common jury, who awarded plaintiff £80, and judgment was entered for 
this amount with costs. The action was brought by plaintiff to recover 
damages for personal injuries owing to alleged negligence of a servant of 
defendants, Plaintiff was in the employment of a firm of brewers as lift 
attendant. Defendants had previously installed 2lectric motors for work. 
ing the lift, and in February, 1904, were employed to lay the wires for 
working the lift. After the wires had been laid and the connections 
made, one of defendants’ wiremen, in starting the lift for the purpose of 
explaining to plaintiff how something was to be done on an emergency, 
fused the wire. A few days later the wire was repaired and the lift 
started to see if it worked properly, when it stuck. Plaintiff was in the 
pit below cleaning out some rubbish, and his case was that the lift was 
started without warning, but defendants said the wireman was expressly 
directed not to touch the machinery or put the lift in motion, and that he 
was to call the second engineer of the brewery when his work was 
finished in order that he might set the machinery in motion for testing 
the wires and connections, and they (defendants) contended they could 
1 оё be held liable on the following grounds: (1) That the wireman in 
setting the machinery in motion was not acting within the scope of his 
employment; (2) that even if he was defendants were not guilty of negli- 
gence, as their servant gave a warning shout before setting the machinery 
in motion ; and (3) plaintiff had been guilty of contributory negligence. 

In the result tbeir Lordships allowed the appeal, holding that the act of 
defendant's foreman which caused the accident was done outside the 
scope of his employment, and therefore not as defendants’ servant. 
Judgment was entered for defendants with costs. 


Tramway Accident. 


At the Liverpool Assizes a child named Foster (through her father) 
was awarded £500 by a jury as damages from the New St. Helens & 
District Tramways Co. (Ltd.) for personal injuries. On Aug. 17, 1903, 
she wag returning from school, and while crossing the road was knocked 
down by a tramcar belonging to defendant company, whose negligence 
was alleged to consist in the excessive speed of the car, as shown by the 
fact that it took th» driver 30yds. to pull up. Defendants denied negli. 
gence, and said the car was travelling at the ordinary speed. The accident 
was entirely due to the child rushing in front of the car in such a way 
that the driver could not se» her. 


— ——————— 1 ——————— 1 


ELECTRICAL EXHIBITION IN LONDON. 


In connection with the proposed Electrical Exhibition tobeheldin London 
in the fall of 1905, a meeting of representatives of electricity supply under- 
takings was held on Monday at the Hotel Cecil, London, at the invitation 
of the above Association, to elect five representatives of municipal and 
company undertakings to sit on the executive committee of the exhibi- 
tion, in company with the five manufacturers’ representatives previously 
elected from amongst the members of the Association and five represen- 
tatives from the ranks of outside manufacturers. 

Mr. W. H. PATCHELL, engineer-in-chief of the Charing Cross & 
Strand Electricity Supply Corporation, was voted to the chair, and 
said it had been felt that the Institution of Electrical Engineers had 
not done what it ought to have done for them. The Council were 
asked last autumn whether they would support an electrical exhibition 
of the kind proposed, and, after several meetings, the Council had 
replied that the Institution did not see its way to extend its pat- 
ronage to an electrical exhibition promoted by a single individual or 
group of individuals undertaking such a scheme for private gain. 
Four different persons received this reply, and some of those who 
had been on the committee of the proposed exhibition tried to move 
matters a stage further. Then came a letter from Mr. A. J. Fuller, who, 
when he heard how things stood, kindly sent to the Institution all his 
papers, explaining the scheme and objects of the proposed exhibi- 
tion with which his name was associated. They came to the 
conclusion that such an exhibition depended for its success maiuly 
upon the exhibitors, and that though they, as station engineers, 
did not usually come in contact with the people who buy, they thought 
they should help those who did. He (Mr. Patchell) got into touch, through 
Mr. Northcote, with the manufacturers, and this led to the Manufacturers’ 
Association taking the matter up warmly. They had felt the pulse of the 
supply companies, and the directors had expressed their willingness to do 
what they could to assist the undertaking financially. He thought the 
municipal electricity departments might experience some difficulty in 
giving donations to the scheme owing to fear of the L.G.B., but they 
could, at any rate, purchase tickets and send their ratepayers to the 
exhibition. At а meeting at his offices of representatives of the Associa- 
tion and of one or two of the chief manufacturing companies who were 
not members, it was agreed that the time had come for an exhibition of 
the kind proposed, and the only remaining question was as to its scope, 
some thinking the time had come for a big epoch-making exhibition, 
whilst others thought this time had not arrived. 

Mr. W. DAVENPORT (secretary of the Association) read or referred 
to many letters from manufacturers favouring the project, recapitulated 
the plan proposed to be adopted, and gave the names of many municipal 
electricity departments favourable to the scheme. A list was also read 
out of those who, although in complete accord with the project, were 
unable to send representatives to the meeting. Some of the municipalities 
preferred to hold local exhibitions, but expressed their readiness to give 
way in favour of the larger venture. Mr. J. F. C. Snell (Sanderland) had 
been deputed to express the views of the Municipal Electrical Association, 
and he (Mr. Davenport) underatood that the Municipal Association was 
favourable, and he looked forward to their help. Most of the intending 
exhibitors were in favour of holding the show at Olympia, but that was 
a matter the executive committee would have to finally decide. "There 
was no fear of competition, as the recently-proposed Crystal Palace exhi- 
bition had been dropped in view of the project now under discussion. 
It was proposcd that the exhibition should be open from September 
21th to October 24th, and it could probably be extended to five weeks if 
found desirable. About 70 manufacturers had already agreed to support 
theproject. He had been asked to what extent his committee looked for 
help, and he thought if they got £3,000 in money and in tickets purchased 
they would be satisfied. 

Mr. C. S. NORTHCOTE (Veritys Limited) said the committee had been 
promised all the data of the finances of the motor-car oxhibition at 
Olympia to serve as a guide in estimating expenses. 

Mr. A. J. FULLER (Fulham) said he could see a difficulty in getting any 
figure pas-ed by his committee in support of the exhibition because they 
would fear a surcharge. He thought, however, that out of advertising 
funds it might be possible for the Councils to purchase tickets. 

It was then agreed that the electricity supply members of the committee 
should consist of threc company and two municipal, the latter including 
a seat for the president or other nomince of the Municipal Electrical 
Association. The first four gentlemen (selected by ballot) were: Mr. E. 
Cunliffe-Owen (or other nominee of the Metropolitan Electric Supply Co.), 
Mr. W. Н. Patcheil (Charing Cross Co.), Mr. Sydney T. Dobson (St. 
James’ and Pall Mall Co.), and Mr. S. W. Baynes (St. Pancras). 

À contribution of 1s. per consumer was suggested as a basis upon which 
the municipalities and companies could support the scheme, but it was 
eventually agreed that the invitation to contribute should be in general 
terms. 


Telephone Purchase.—The Postmaster-General will move in the 
House of Commons on Monday for the appointment of a Select Com- 
mittee to consider the agreement for the purchase of the National 
Telephone Co.'s undertaking, and it is announced that the following 
members of the House of Commons have consented to serve :— 
Mr. Beckett, Sir Horatio Davies, Mr. Heline, Sir William Holland, 
Mr. Joseph Nolan, Sir C. Renshaw, Mr. Stuart Wortley. The Com- 
mittee will have power to“ send for persons, papers and records.“ 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 

An electrical engineer is required by the Government of British 
Honduras to erect and supervise telegraphic and telephonic lines 
and apparatus, electric lighting works, с. Salary $1,500 (American) 
per annum, with travelling allowance. Engagement for three years. 
Applications to the Crown Agents for the Colonies, Whitehall- 
gardens, London, S.W., up to March 7. 

Wakefield Corporation require a first assistant electrical engineer. 
Applications by 14th inst. 


On Wednesday, Newcastle-on-Tyne Tramways committee reported 
that Mr. G. Conaty, Birmingham, had withdrawn his candidature 
for the position of tramways manager, and, in order that there 
should be more than two names to go before the Council, Mr. C. J. 
Spencer, of Bradford, was asked to allow his name to be submitted. 
The Council appointed Mr. E. Hatton, of Salford, at a salary of 
£700 per annum, the other candidate in the final list being Mr. 
Yerbury, of Sheffield. 

Salford Corporation on Wednesday decided to transfer Mr. 
Hancock from the position of chief clerk in the tramways traffic 
department to that of parcels superintendent and to increase his 
salary from £180 to £250 per annum ; to appoint Mr. J. Eades, jun. 
(hitherto car works manager), as rolling stock superintendent, with 
increase of salary from £250 to £350; and to increase the salary 
of Mr. W. B. Burnie, chief lecturer in electrical engineering at the 
municipal technical school, from £275 to £800. 

Mr. Wm. Grant, tramway manager at Rotherham, has been 
appointed to & similar position at Ayr at a salary of £200. There 
were 80 applications. 

West Derby Guardians, Liverpool, have appointed Mr. Henry 
Kilshaw electrical engineer for the infirmary. 

EDUCATIONAL NOTIOES. 

The distribution of prizes and certificates to students of the col- 
leges and schools under the management of the City and Guilds 
of London Institute took place on Saturday at the Mansion House, 
London, by the Lady Mayoress. The Lord Mayor presided. Mr. 
Alexander Siemens delivered an address to the students. 

Plymouth Secondary Education sub-committee have decided to 
equip the Technical School with a mechanical, electrical, and 
engineering laboratory. 


17. 

Argentina.— The Review of the River Plate” says а strong 
local syndicate has been formed to construct an electric tramway 
between Buenos Ayres, Banfield, Temperley and Androgue. 

The Cia Electricidad del Plata has acquired and will improve the elec- 
tricity supply undertaking of the town of Mar del Plata. 

The electric tramway between Barracas and Quilmes was opened last 
month. Current is supplied by the Compaiiia Allemana Transatlantica 
de Electricidad, of Buenos Ayres. 

Senor Pedro Lopez, inspector-general of Argentine Government tele- 
graphs, has retired on & pension. 

Messrs. Otto Bemberg & Co.'s concession for an electric tramway 
between Buenos Ayres and Conchitas has been transferred to the Cia de 
Tramways Ciudad de Buenos Aires y Quilmes. 

Aston.—On Wednesday the Council decided to abolish the dual 
system of charging for electric current and to substitute the follow- 
ing rates:— Under 300 units per quarter 3jd. per unit; between 
300 and 600, 34d.; between 600 and 1,000, 3]d.; between 1,000 and 
1,500, 8d. ; between 1,500 and 2,000, 21d. ; upwards of 2,000, 28d. 


Australasia The Australian Mining Standard says :— 

Electric traversers, elevators and hoists have been erected on the Gee- 
long (Victoria) Railway pier. 

The tender of the Electric Lighting Traction Co. of Australia has 
been accepted for lighting King William and O’Connell-streets, Sydney, 
at £640 per annum. 

The municipal council of Balmain, near Sydney, are recommended by 
a special committee to accept the offer of a company to light the borough 
electrically 2nd erect and maintain a refuse destructor, the Council 
reserving the right to acquire tlic undertaking at the expiration of ten 
years or any subsequent ten years. 

Kalgoorlie Roads Board has granted a concession to the Kalgoorlie 
Electric Light & Power Corp. for erecting poles and cables in the 
Board's territory for publie and private electric lighting. The Board 
reserves power to terminate the contract for street lighting upon three 
months’ notice. The charges (per month) for public lighting will be 6s. 
per 8 c.p. lamp, 9a. per 16 c. p., 155. per 32 c. p. and £2. 15s. per 1,000 c.p. 
arc, The rates for each lamp are to be reduced by Is. per month if more 
than 40 street lamps be used. The charges (о private consumers for 
current for lighting will be: up to 500 units per month, 7d. per unit ; 500 
to 800 units, Gd. ; over 800 units, 5d. ; and for power 4d. per unit up to 
300 units per month; 34d, up to 600 ; and 3d. for over 600. The option 
will be given of a flat rate of 15s. per horee-power per month for motora 
above 2 H. v. Private consumers will be allowed a discount of 10 per cent. 


on payment for current for lighting, and 5 per cent. on power accounts 
paid before 10th oi month. | 

Award.—A gold medal and special diploma was awarded the 
Electrical Corpn., 17, Gracechurch-street, London, E.C., and 
Birmingham, for their exhibit of the Pluto ” systems of heating 
and lighting at the recent exhibition held at Bath. 


Barnstaple.— Last week the mayor (Mr. H. Barrett) gave par- 
ticulars of the progress of the electricity undertaking for the 12 
months ended January. 

The annual expenditure was £1,958, income (including £128. 15s. 3d. 
for stores in hand) £3,540. 8s. 7d., or a surplus of £1,582. 08. 2d., from 
which was deducted £1,290. 4s. 10d. for interest and repayment of 
principal, leaving a net surplus of £291. 15s. 4d. There are 219 private 
consumers, an increase of 60 in the year. Notwithstanding the price of 
current was reduced from 6d. to 5d. per unit there was an increase of 
revenue of £1,383. 3s. 6d. The net revenue account for 1904 showed a 
debit of £995. 16s. 9d., but £2,578. 13s. 4d. was paid for interest and instal- 
ments of capital. 

Bedford.—The Sturtevant Engineering Co. have purchased а site 
of 7 acres at Bedford for the erection of new works. 


Bexley.—The Council have reduced the price of current supplied 
to motors in the daytime to 3d. per unit up to 90 units per quarter 
per horze-power, and 2d. per unit up to 180 units. 


Birmingham.—The electric tramway service between the city 
and Small Heath and Yardley was commenced last week. 


Bishop's Stortford.—The Council have decided to enter into 
negotiations with Bishop's Stortford and Stanstead Electric Lighting 
Co. for a transfer of the electric lighting order for which the 
Company are applying. 

Bradford.— The Electricity committee, after considering various 
tenders for the supply of incandescent lamps for free distribution, 
have decided not to accept the lowest or any tender, but to order 
lamps from four of the firms tendering. 


Brazil.—It is claimed for the city of San Paulo that it can boast 
the finest system of electric tramways in South America, and the 
finest water-power and generating plant to be found anywhere on 
the American continent outside the United States. The system 1з 
owned by Canadians and Americans. 


Cardiff.—An inquiry was held on Friday into the application of 
the Corporation for power to borrow £87,808 for electricity supply 
extensions. 

The town clerk (Mr. J. L. Wheatley) asked that the repayment of the 
loan be extended over 25 years. 

The borough electrical engineer (Mr. Arthur Ellis) gave technical 
details of the extensions. In reply to the Inspector (Mr. H. Rosé 
Hooper), Mr. Ellis said that his department was not indebted to the 
rates; in fact, it was in the position of a creditor to the extent of £1,200. 
and having in addition a reserve of £2,400. £250,582 had been borrowed 
and about £7,000 was in hand, but it was required for extensions to the 
continuous-current system. There would be a demand for 4,000 8 c.p. 
lamps for the town hall and 6,000 for the law courts. T" 

Mr. S. Hern opposed, mainly on the ground that no depreciation had 
been allowed, and he contended that not less than £5,000 per annum 
should be set aside for that purpose. | 

Castleford (Yorks.)— Recently the Council appointed а special 
Electric Lighting committee to acquire information and report 
upon the subject of electricity supply. 

Oleckeaton.—At the Council meeting last week it was stated 
that the revenue account of the electricity department from the con- 
mencement of supply showed an expenditure of £4,331. 8з. öd., 
income £3,581. 16s., deficit £799. 12s. 6d. 


Damascus. Plans for an electric tramway, for electric lighting; 
and for other important public works have been under serious Con: 
sideration by the authorities here. With regard to the electric plant 
for these works the following report on the subject from the С.5. 


A letter has lately been received from Ahmed Izzet Pacha, second secre 


tary of the Sultan, showing that the estimated cost of this enter 
d alter 


resides in Damascus, together with а mazbatta from the municipality 0 


Damascus, confirmed by the administrative mejliss (council) of ш ө 
а 


of $13,000, under the title of Eclairage de la ville de Damas.” 11 15 
existing ban on electricity is soon to be abolished in Turkey, abet 


Derby.—The market place tramway route was officialy inspected 


last week, and is now open for traffic. 
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Duty on Printed Matter into Australia. —The imposition of 
a duty upon printed matter posted to Australia, of which we have 
previously complained, has been held to apply to notices of meetings 
of learned and scientific societies addressed to members of these 
societies in Australia. This surely establishes a record of Protec- 
tion run wild. The unreasonable character of such an impost 
seems to have struck the Commonwealth authorities, and it is 
satisfactory to learn that the imposition has been taken off such 
communications. 


East Barnet.— The District Council have abandoned their nego- 


tiations with the North Metropolitan Electric Power Supply Co. for 
a supply of electricity. 


Edinburgh Tramways.—The Council on Tuesday adopted the 
recommendation of the Tramways sub-committee to apply for 
Parliamentary powers to convert the Gilmore-place tramways from 
horse to electric traction, and also proposals to seek authority to 
construct electric tramways from Edinburgh Hydropathic to the 
city via Slateford and Fountainbridge; from Broughton-street to the 
burgh boundary at Pilrig street ; and from Canonmills to Bellevue. 


Electrical Bxhibition.—Everything promises well for the exhi- 
bition which is being organised by the County of London Electric 
Supply Co., and which will be held in premises adjoning Gamage’s 
Stores at Holborn-circus, London, E.C., from March 20 to April 5 
inclusive. The districts which are served by the County of London 
Co. in this part of London are amongst the most important com- 
mercial and industrial centres of the great metropolis, and it is for 
these trade interests that the exhibition is particularly designed, 
with & view to illustrating graphically the suitability and adapta- 
bility of electric power to every branch of manufacturing work. 
Already electric driving is adopted very largely in these districts, 
but the County of London Co. are of opinion that an exhibition of 
the character which has now been decided upon will prove the 
means of greatly extending the use of electrical plant, apparatus and 
accessories. This belief is shared by over 60 manufacturing and 
contracting firms who have given their active support to the project. 
IIolborn is adjacent to the great printing centre of Fleet-street, and 
amongst the machinery in motion will, we understand, be several 
examples of printing machines; tailoring and seamstress's work is 
also largely carried on in the district, and sewing machines and 
other apparatus of the kind will be shown electrically driven ; the 
Clerkenwell district, practically devoted to the watch and clock 
making industry, will, of course, be specially catered for, and the 
general tradesman who everywhere abounds will also find his 
requirements attended to. In the matter of domestic appliances the 
exhibitors include several firms who inake this branch of work a 
speciality. There will be, in addition, a number of exhibits of a 
** surprise " character, and these will serve as an additional attrac- 
tion to an exhibition which, even without them, will possess many 
features of particular interest to the inhabitants of Holborn, Clerken- 
well, the City of London, and, in fact, all the London districts, to 
say nothing of its attractions for visitors to London on the look out 
for electrical novelties. 


Blectricity in Mills.—At a recent meeting of the Dundee Insti- 
tute of Engineers the city electrical engineer (Mr. H. Richardson) 
opened a discussion on electric driving in mills. 

He combated the propositions that electric driving was in its experi- 
mental stage, that the cost of repairs to electrical plant was higher than 
in the case of mechanical energy, that the efficiency of electrical driving 
was lower than mechanical driving, or that electric driving could not pos- 
sibly make better and steadier running than the best mechanical driving, 
and was only advantageous in special cases. He said there was, out of 
nearly 90,000 н.р. of electric motors used for driving textile mills in the 
United States, leaving out those where water-power was used, or where 
there were other advantages, about 20,000 н.р. installed in cases 
where it would have been equally easy to have put in the best mechanical 
driving. When proprictors and engineers of mills deliberately chose 
electric driving it was difficult to believe that they considered electric 
driving in its experimental state. Owing to the comparative absence of 
shafting, belting and gearing in electrical drives, steadiness of speed, 
readier facilities for observation of efficiency, which was an unknown 
quantity to mechanical engineers, and the consequent maximum produc- 
tion attained, he thought electrical transmission was to be preferred to 
mechanical means. Mr. Richardson also explained the advantages of 
electric driving in relation t» cleanliness, inaurance, &c. By far the 
greater majority of mills in Dundee had working costs which were a 
great drag on their owners, and however prejadiced and uncertain the 
latter might be asto the faith to be placed in electricity they could not 
afford to neglect the consideration of the question of installing electric 
driving either by current supplied from a station of their own or from an 
outside £ource. 

In a subsequent discussion, Mr. David Scott claimed that the mill 
enzine as it now exists is about as perfect as it possibly can be made, and 
said electric driving would not be advantageous for Dundee mills, 
especially from a financial aspect. Mr. W.G. Thomson was not opposed 
t5 the employment of electrical energy from a supply station, although 
the charge proposed to be made by a projected company for current 
supplied to the millowners in the district would mean twice the present 
cost of motive power. Mr. P. Murray and Mr. P. Matthews spoke in favour 
of mechanical driving, while Ex-Provost Scott and the chairman (Mr. 
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D. J. Macdonald) advocated experiments in electric driving by mill- 
owners, Mr. Maedonald remarking that there were many quarters in 
textile mills where mechanical power could not be transmitted and where 
electric trangmission would be an advantage. 


Elland.—The first year's working of the electricity department 
shows total receipts £655. Os. 10d., working expenses £442. 10s. 8d. 
Interest and sinking fund required 4883. 5s. 2d., leaving a deficiency 
of £670. 14s. 7d. 


Folham (London).—At a special meeting of the Council on 
Wednesday the electrical engineer (Mr. Arthur J. Fuller) reported 
on the question of altering the present scale of charges for lighting. 
This scale is 5d. per unit for average consumption of 12 units per 
8 c.p. amp per annum, 4d. between 12 and 24 units, and 2d. per 
unit for all units above 24 units. 

After considering the objectionsto the scale, Mr. Fuller states that it was 
introduced as a compromise between a flat rate and the demand indicator 
system. The latter was theoretically, from their point of view, a correct 
one, but was not practicable, as he had found from actual experience that 
it leads to general discontent, and, apart from expense, is a source of 
great trouble. If they were to adopt the demand indicator system at 
present, it would mean an immediate capital outlay of at least £4,500, 
apart from extra labour, for which, in Mr. Fuller's opinion, they would 
get no adequatereturn. Under the present scale for 1903-4, the average 
charge per unit worked out at 4:18d., from which it was evident that if 
they were to introduce a flat rate of 4d. per unit they wonld not be losers. 
Under the present scale they had a certain number of consumers who 
probably had been paying a trifle less than 5d. per unit, while others had 
been paying probably from 3d. to 4d. per unit. It would, therefore, be 
seen that to introduce a flat rate of 4d. would probably end in difficulties 
with those consumers who at the end of a certain period found their 
lighting bills had been increased by the change. He thought they should 
endeavour to reduce the price to the lowest possible limit, consistent 
with clearing working expenses, interest and redemption charges. 
During the present year, &t least, the electricity works had not called upon 
the rates to any appreciable extent, and they were paying over £13,000 
as interest and redemption money over and above working expenses. 
From a purely business point of view, he considered the right course to 
adopt was to make a bold bid to get a very large number of consumers, 
even at the risk of facing a loss during the next financial year of (say) 
£1,000 or £2,000. If the price were reduced to a low flat rate they would 
g-t euch an increase in customers during tho year as to ensure, with a 
corresponding large output, a net profit in 1906-7. For tho ensuing year 
he had included in his estimate 900,000 units at 4d. per unit, making 
£16,000. From the number of customers they had put on during the 
current year he believed the figure would quite easily be reached at the 
present rate of charge. He strongly recommended the adoption of an 
immediate reduction of the charge to a flat rate of either 34d. or 34. 

er unit. 

T Supplementary to the report, Mr. Fuller suggests methods for 
encouraging consumers to more quickly settle their accounts, as follows: 
(I) Stamp each account when delivered to the effect that 23 per cent. will 
be allowed if the account is paid 14 days from delivery; (II) in тізу of 
proposed reduction, iÁstead of specifying the absolute reduction, to add 
44. per unit to account and deduct sime if acoount be paid in 14 days; 
(III) to give the consumer for every £2 of his bill one new high efficiency 
{ncandescent lamp, provided account be paid within 14 daya. 

Tre Lighting committee recommended that, until otherwise ordered, 
the charge for supply of current for private lighting be as follows :—(«) 
34d. per unit, with a discount of 5 per cen‘. on quarterly accounts of £2 
and upwards, and 74 per cent. on quarterly accounts of £20 and upwards 
(such discounts to be allowed provided payment is made within 14 days 
of demand), and subject to à minimum charge of £2 per annum; (b) 
that such new rate of charge date back to last quarterly reading of 
meters; (c) that the alteration of charge be notified by the delivery of 
handbills at every house in the streets in which mains have been, or are 
about to be, laid, and by advertisements in the local press for a period of 
four weeks. 

Mr. WARNER, in moving the recommendations, said the present system 
of charging had worked very unsatisfactorily. 

The rate of discount was altered to 24 per cent. on accounts under £2, 
and 5 per cent. on accounts over that amount. The recommendations 
were adopted. 

Extensions to mains estimated to cost £314. 15s. were approved, as was 
the conversion of 30 gas lamps to incandescent electric lamps, at an 
estimated cost of £52. 10s. 


Galashiele.—A canvass of the district on the question of the 
adoption of electric lighting has been completed, and an agreement 
is to be entered into with a company for the erection and mainten- 
ance of works. 


Gloucester.— Mr. R. A. Chattock, of Birmingham, last week pre- 
sented his report on the scheme recently drawn up by the city elec- 
trical engineer (Mr. W.J. Bache) for the extension of the electricity 
undertaking. General approval of the scheme is given, but certain 
minor modifications were suggested by Mr. Chattock. The report 
was adopted. 


Greenock.—The Greenock & Port of Glasgow Tramways Co. 
have appealed against the decision of the Board of Trade awarding 
£602. 19s. 9d. ав the proportion cf profits due to Corporation, and 
ruling that the company have to account for two sums of £75 (set 
aside for maintenance) and £1,500 (for depreciation). The company 
contend that the Board's award is ultra vires. 
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Halifax.--A communication from the Bradford tramways mana- 
ger (Mr. C. J. Spencer) suggesting the interchange of parcel traffic 
between Bradford and Halifax has been referred to a sub-committce 
for report. | 

Hampstead (London).—In the annual statement of the Finance 
committee it is pointed out that there would have been an increase 
of 1d. in the rates but for the fact that the Council has, for the first 
time, been able to transfer £4,000 from the electric lighting profits 
in aid of the rates. 

Hanley.—Forthe past year the gross profit on the electricity under- 
taking was £6,892. 15s. 1d., of which interest absorbed £2,562. 88. 8d., 
and sinking fund and redemption charges £2,522. 3s. 2d. £649 has 
been carried to reserve and depreciation, leaving a net profit of 
£1,159. 3s. 3d. The Electric Lighting committee recommended that 
£1,150 be paid to credit of district fund, and that £204. 2s. 2d. 
(including £194. 18s. 11d. from previous year) be carried forward. 
The recommendation was adopted. 


Huddersfleld. At a recent meeting of the Corporation the 
Electricity committee recommended, with the view of developing 
the use of electricity for power, the adoption of a scheme for pay- 
ment of a commission to contractors. 

For the year ended Dec. 31 the income of the department was £26,723, 
expenditure £13,313, surplus £13,410. "The net profit was £3,875, no 
allowance being made for depreciation. It was recommended that this, 
together with £2,110, taken from depreciation and contingencies fund 
(which would reduce it to £9,743), be transferred to the borough fund in 
aid of rates for 1905-6, by way of refunding the £5,985 received from the 
borough rate іп the three years 1893-4-5. It was further recommeded 
that the price of current for lighting be reduced 4d. per unit from July 1. 

The report was adopted. 


Kersley (Lancs.)—Mr. G. E. Fletcher has been appointed 
consulting electrical engineer to the Council. 


Leicester.—Thce first section of the electric tramways was opened 
in May last, and on Tuesday a report by the Tramways committee 
on the working of their department for 1904 stated that the gross 
receipts were £79,900 and working expenses £47,993, leaving gross 
profit £31,907. 

Interest and sinking fund required £18,849, the net profit being £13,088. 
18,394,183 passengers were carried and 1,860,479 car-miles run. The 
receipts per car-mile on the electric cars were 9°70d. or O 62d. less than 
the receipts on the horse cars, this difference being due to passengers 
on the electric cars being carried a longer distance for a given fare and to 
some of the electric lines not having been opened until after the summer 
season. This difference in receipts was, however, more than counter- 
balanced by the low working costs of the electric cars (4:82d. per car-mile, 
compared with 8:25d. on the horse cars). It was proposed to place the 
net surplus (£13,088) to reserve. 

Councillor FLIx T, who moved the adoption of the report, said it was 
hoped a иш of overlapping penny stages would be intreduced before 
Easter. The roof covers adopted on the cars were very satisfactory. 

Councillor Kemp moved an amendment that the report be referred back 
with an instruction that the net balance should be placed to the sinking 
fund for the purchase of the old undertaking. 

Councillor Bruce, who seconded, was not satisfied with the financial 
position, and thought £2,000 or so should have been taken off for depre- 
ciation on the cars. There were items of expenditure on the capital side 
that ought to have been charged to revenue. If that had been done, 
instead of showing a balance of £13,000, there would only have been a 
profit of about £5,000 or £6,000. 

In reply Councillor FLI NT said the balance was not called profit in the 
balance-sheet. He did not consider they had made a profit they could 
handle except to hold in reserve to prevent them going on the rates. 

The report was then unanimously adopted, 


Light Railways.—The Light Railway Commissioners have sub- 
mitted to the Board of Trade for confirmation the County of 
Middlesex Light Railways (Extension of Time) Order, the Port- 
madoc, Beddgelert & South Snowdon Railway (Beddgelert Light 
Railway Extension) Order, and the Welshpool & Llanfair Light 
Railway (Further Borrowing Powers) Order. Objections by March 18. 


Liverpool.—In a report prepared by the consulting engineer 
(Mr. A. Bromley Holmes), on the charges made for electrical energy 
during the past year, it is stated that for ordinary consumers in the 
city 31d. per unit for lighting and 2d. for power up to 8,000 units 
per quarter has been charged, in excess of 3,000 units, 3d. and 14d. 
respectively. For tramways 1:124. per unit has been charged, 
subject to an addition of 5 per cent. for each 1s. per ton paid for 
coal in excess of 6з. Last year 29,333,623 units were supplied at an 
average price of 1:870d. For fuel 6s. 8jd. per ton had been paid, 
nvainst 68. 1144. The charges for interest and sinking fund per 
unit were increasiny, and rates and taxes had increased from £10,845 
in 1908 to £14,441 last year, and a still further increase of assess- 
ment was likely. 

With regard to a reduction in the charge for current, Mr. Holmes states 
that the result of the past year's business, taken by itself, might appear 
to justify some reduction ; but, in view of additional capital charges, the 
estimated increase in interest and sinking fund by £6,045, and the 
material rise in the price of fuel, no general reduction in charges could 
be prudently made. IIe recommends, however, that to encourage а more 
extensive use of electrigal energy for power the price after 3,000 units 
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per quarter should be reduced from 14d. to ld. per unit. Charges for 
electricity used for medical and other purposes, and not for lighting, 
should be on the power scale. 


London County Council.—At Tuesday's meeting the Parlia- 
mentary Committee brought up their report dealing with the 
various electrie power bills being promoted in this session of 
Parliament. The report stated that out of many suggestions which 
they had considered, the three most practicable seemed to be: (a) 
That such companies as supplied in bulk should be placed on a 
sliding scale of price and dividend, and that powers of purchase 
should be given to the Council with regard to these on lines similar 
to those laid down by the Electric Lighting Acts; (b) that the 
Council itself should be the authority for generating electricity in 
bulk in London ; or (c) that some arrangement should be arrived at 
between the existing companies satisfactory to the. Council and the 
Borough Councils, with the object of securing & supply of electricity 
to London consumers upon the most economical basis. They had 
instructed the chief officers to submit to them detailed reports deal. 
ing with the whole question, and had invited the Highways com. 
mittee to appoint representatives to confer with them on the 
subject. In their opinion the proposals in respect of which powers 
were sought were such as to constitute a serious menace to existing 
and future municipal electrical supply undertakings, and they were 
fully persuaded that the magnitude of the proposals, the overlapping 
powers sought, and the general reversal of the conditions now apply- 
ing to London left the Council no alternative but to oppose the bills. 
In a further report on the same subject the committee recommended 
that a conference be convened at the County Hall on March 6 of 
representatives of the City Corporation and the Borough Council 
to consider these bills. 

Mr. P. Н. Harris doubted whether any good results would accrue from 
the conference. At the present time the field was much occupied by 
the companies and the borough councils and the suggestion that the 
Council should itself supply in bulk might not be a financial success. He 
felt the whole matter should be referred to a commission like that which 
inquired into the question of London locomotion. Whatever was done 
he trusted that the Council would not be committed to the policy of itself 
supplying current. Lt 

Mr. Bruck said it was generally held that the supply of electricity 
could be carried out more economically from a large central station. 

Sir MELvrLLE Bracncmorr;said British electrical industry had been 
flagging merely because of the action or inaction of the L.C.C. He asked 
what the policy of the Council was. The committee apparently approves 
of the general principle laid down by the companies seeking power that 
electrical energy could be more economically produced and transmitted by 
means of a large undertaking over a large area. Then he found that the 
Parliamentary committee expressed the view that the proposals for 
which Parliamentary sanction were sought constituted a gerious menace 
to the existing and future municipal electricity supply undertakings 
Apparently there were four parties interested: (1) The syndicate com: 
panies, (2) the borough councils, (3) the L.C.C., and (4) the Que 
electric lighting companies. Then the committee suggested there ghou 
be a sliding scale of charge imposed in the bills and compulsory power 0 
purchase, but in 1898 a Joint Committee of both Houses of Parliament 
recommended that there should be no compulsory power of purchase + 
the case of the supply companies, and the Board of Trade felt that 
there was power of purchase there should be no sliding scale. If they 
were to have a conference of municipal authorities, why not confer also 
with the syndicate companies. 

Mr. J. Burns, M.P., considered that the sooner the Gon 
explained its attitude with regard to these bills the better it would be !or 
all concerned. They had 16 borough councils and 13 private companies 
all supplying electricity under statutory power, and this syndicate prop 
to come in with no regard to the existing undertakings. They did this on 
the score of cheapness of price, but he did not think the cheapness МЯ 
sufficient to warrant the trespass. Many of the borough councils 50 
power at a cheaper price than the syndicate promised. tral 

Mr. Stuart Sankey said if the Council sought to become a cen h 
authority for bulk supply they would come in conflict with the boroug 
councils, to whom they had lent £3,000,000. Bulk supply mast eure 
and it was necessary that some settled policy should be arrived at ! 
conjunction with the councils and companies. . 2 

De. Napier said all Parliament would require ће Council to e 
that they were not standing in the way of the supply of cheap electric! | 
to London. They might show that there were alternatives to the p 
bills to bring this about. There might be agreements by which the юш 
councils would assent to take sufficient supply in bulk from the County 
Council to make it a paying matter. 

It was agreed to hold the conference, the date being left open. : 

Trama ys, The Council approved a recommendation of the Highway 
committee that application be made to Parliament for statutory aathorit) 
for the Council, in connection with the reconstruction of its кил. 
to lay down raised temporary tramway tracks and to maintain car serv" 
thereon during reconstruction. 


London Electric Power Schemes. — Wednesday's “ Westminster 
Gazette " contains a report of an interesting interview with Mr. ; 
Falconer, one of the promoters of the Administrative County a 
London Electric Power Bill, in which the advantages, $c., 0 
cheap electric power supply are set out. | 

Malta.--On the 231 d ult. th» Governor inaugurated the electric 
tramway system, 
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Manchester.—At the Council meeting on Wednesday the chair- 
man of the Electricity committee (Mr. Howarth) referred to the 
report of the chief electrical engineer (Mr. S. L. Pearce) on further 
capital expenditure and said that none of this was for extensions at 
the chief generating station; the money was required chiefly for 
extensions of mains and for sub-station equipment. In the central 
parts of the city the feeders were working quite up to their limit, 
and it would be dangerous to rely on them for the expected demand 
next winter. There was no room at Dickinson-street for more 
boilers; 16 was therefore proposed to introduce three generators of 
500kw. each and drive them (from high-tension mains) from Stuart- 
street. The scheme had been carefully considered, and the com- 
mittee unanimously recommended it to the Council for adoption. 
The minutes were approved. 


Mansfleld.—The Council have reduced the charge for electric 
current for lighting from 7d. per unit for the first hour's maximum 
demand and 2d. after to 7d. and 1d., and for power from 6d. and 1d. 
to 4d. and 1d. per unit respectively. 


Municipal Telephony.— Hull Telephone committee on Tuesday 
reported that the total number of subscribers was between 1,900 
and 2,000, and 1,200 have already been connected. 

As soon as sufficient subscribeis are obtained, an exchange of the 
Swansea Municipal telephone service will be opened at Sketty. 


Municipal Tramways Association.—The managers’ section of 
this association had a conference at Birmingham on Friday and 
Saturday last, Mr. Alfred Baker, manager of Birmingham Corpora- 
tion tramways, presiding. Among the subjects discussed were the 
following :—'' Overhead Equipment.“ introduced by Mr. J. M. 
McElroy; „Tramway Telephones,” by Mr. A. Baker; Local 
Taxation of Tramways,” by Mr. F. Coutts ; Collection and Delivery 
of Parcels in connection with Tramway Systems," by Mr. C. J. 
Spencer, and “ Universal Indicators for Tramway Stopping Stations,“ 
by Mr. А. К. Fearnley. During the visit the members inspected the 
City of Binningham power house at Yardley. 

Ormskirk.—On Tuesday the District Council decided, by seven 


votes to five, to adopt electricity supply and refuse destruction, 
estimated to cost about £20,000. 


Poliokshaws.—The Board of Trade will grant the application of 


the Council for an electric lighting order, with power to transfer 
same to Glasgow Corporation. 


Railway and Canal Commisesion.— The Hon. A. E. Gathorne- 
Hardy has been appointed a commissioner under the Railway and 


Canal Traffic Act, 1888, in place of Viscount Cobham resigned. 


Mr. Gathorne- Hardy will also act as chairman of the Light Railway 
Commission. 


St. Helens. — In explaining the revised terms of the new lease of 


the tramways, to the local company, Ald. J. C. Gamble stated at 
the Council meeting on Wednesday that it had been definitely 
settled that on the cost of overhead equipment and capital outlay 
the Corporation were to receive 4 per cent., and an agreed price for 
current. The Council confirmed the lease. 

South Shields——The Electrical committee recommend the 
Council*o reduce the price of electric current after the first hour’s 
maximum demand at 7d. to 14d. per unit, and the flat rate from 


5d to 4d. At present the rate is 7d. and 2d. The reductions to 
come into force on April 1. 


Southwark (London).— After considering a report by the borough 
electrical engineer (Mr. D. M. Kinghorn) on the present system of 
charging for electric current, the Lighting committee recommended 
that from the commencement of the ensuing Midsummer quarter 
the following system be adopted :— 

Lighting.-—6d. per unit for first 14 hours maximum demand and Id. 
after, with discounts, or a flat rate of 44d. per unit, with discounts. 

Poiwer.—8d. per unit for first hour of maximum demand and 1d. after, 
with discounts, or a fiat rate of 24d., with discounts. 

The discounts (to be allowed to all consumers) are 24 per cent. on 
quarterly bills of £50 or under; 5 per cent. between £50 and £100; 
74 per cent. between £100 and £200; and 10 per cent. over £200. 

This recommendation was agreed to. 

The Council have informed the London County Council of their 
concurrence in the desirability of providing & sinking fund for 
renewals and replacements of electric lighting plant, &c., during 
the currency of a loan, and propose that any balance standing to 
the credit of the undertaking at March 81 next, be appropriated to 
form the nucleus of such a reserve. 


Stirling.—The Secretary for Scotland has sanctioned the borrow- 
ing of £41,000 for electric lighting extensions, and at the meeting of 
the Town Council last week it was agreed that the expense of obtain- 
ing the Stirling Electric Lighting Order (£531. 14s. 2d.) be trans- 
ferred to à suspense account, to be defrayeu out of revenue, spread 
over three years ending May 15, 1907. i 

The number of equivalent 8 c.p. lamps connected on Jan. 21 was 
16,318, compared with 12,861 last year. 


Surbiton.—At the last meeting of the Council the chairman of 
the Parliamentary committee (Mr. Shaw) gave some particulars of 
the progress of the electricity undertaking, and stated that the 


equivalent of 18,000 8 c.p. lamps is connected, which it was esti- 
mated would, by the end of the year, reach 17,800. It would be 
necessary to put down additional plant to meet this increasing 
demand, the estimated cost of the extensions being about £7,500. 

Sunderland.—On Friday the Electricity and Lighting sub-com- 
mittee considered the question of reducing the charges for electric 
current. 

A report and estimates for the year ending March, 1906, were submitted 
by the borough electrical engineer (Mr. J. F. C. Snell). At existing prices 
the total works cost was estimated at £25,573, interest £9,928, and sink- 
ing fund £9,720, total £45,221. The estimated revenue was £49,311, 


leaving a net profit of £4,090. The estimated number of units generated 
was 5,635,622. 


Sutton Coldfield.—Application has been made for sanction to a 


loan of £8,000 for additional generating plant, extensions of electric 
mains, &c. 


Swindon.—An unopposed inquiry into the Council’s application 
for sanction to a loan of £22,000 for electric lighting extensions was 
recently held. 


Telephone Communication in Japan —\When telephone com- 
munication was first commenced in Japan about 15 years ago, the 
work was on the overhead system, B.W.G. No. 18 hard copper 
wires being used ; but two years later No. 17 wires were adopted in 
all places except the north-eastern districts of Houshü (including 
Hokkaido), when it was found that owing to the frequency of 
snowstorms it was safer to use No. 14 zinc-coated iron wires. In 
1897 a change was made at Tokyo to No. 17 silicated copper wires, 
as it was found that the storms seriously damaged the lighter lines. 
Since 1891 overhead rubber cables have been adopted for places 
where the network is heavy. With the commencement of the 
Imperial Government's expansion programme in 1896, the under- 
ground system was adopted in Tokyo, Yokohama, Osaka, Kyoto, 
Kobe and Nagoya for the trunk lines, and lead-covered paper cables 
for the others. The cables are chiefly of two kinds, one containing 
100 conductors and the other 50 conductors, 20 conductors being 
employed in a few cases. For conduits at first only iron pipes 
were used, but now earthenware is also used. The whole of the 
iron and a portion of the earthenware conduits are imported. The 
lead-covered underground cables contained at first 200 conductors, 
but the later type have 400 conductors. In 1895 the metallic 
superseded the single-circuit system. For telephone poles, **sugi " 
timbers are used generally, though iron poles are used for the 
junction of cables and naked wires. The timber poles are coated 
with creosote or similar preparation. For a pole that does not 
support more than eight wires, the arms are made of “ keyaki”’ 
wood. For а larger number of wires an iron arm is employed. 

Wandsworth (London).—On Wednesday the Council had before 
them the reply of the County of London Electric Supply Co. to 
Council's inquiry whether the company would be prepared to hand 
over to the Council the Streatham area of their undertaking upon 
terms, or to purchase in bulk electricity generated at the Tooting 
dust destructor. 

The company stated that the Streatham area formed the centre of the 
company’s distributing system of supply, so that the sale of that area 
would sever their undertaking into two separate portions and so involve 
great interference with supply in the remaining areas, The situation of 
the generating station is so far from the Tooting dust destructor that the 
proposal to purchase electricity generated at the destructor appeared to 
be practically impossible. 

The General Purposes committee recommended that the com- 
pany be further approached on the subject, and this was agreed to. 

West Ham.—278,714 units of electric current were sold in 1904 
for lighting and 357,329 units for power, against 254,654 and 57,287 
units in 1908. 

The borough treasurer reports that the institution of deposit accounts 
has had a beneficial effect, and has been the means of safeguarding the 
undertaking to a considerable extent, and has deterred undesirable con- 
sumers from coming on the mains. It has been necessary to institute 
monthly accounts in some cases, and there is every probability of this 
practice becoming more general, as it is found the one way to safeguard 
the undertaking against loss through consumers leaving during the 
quarter without any trace of their whereabouts being obtainable. 

The electrical engineer (Mr. W. J. Bullock) reported having been in 
negotiation with several arc lamp makers, and that the Electrical Co. 
had offered to supply and, if necessary, erect flame or other arc lamps 
for consumers, subject to following conditions : (1) Upon completion of 
installation, 25 per cent. of agreed cost to be paid and the balance spread 
over two years by eight quarterly instalments, (2) in consideration of 
Corporation collecting the quarterly payments the electricity department 
to retain 10 per cent. of gross amount collected, (3) in event of a con- 
sumer discontinuing supply before the expiration of the hire-purchase 
period, the lamps to be returned to the company and the consumer to 
pay at least 50 per cent. of cost of lamp and fall cost of installing, (4) 
the company to reserve the right of refusing to supply lamps to any 
consumer. 

On the understanding that no responsibility attaches to the Council 
otherwise than as collectors, these terms have been accepted, subject to 
a satisfactory agreement being entered into. 


The electrical enginger was further authorised to negotiate on the same 
basis with the General Electric Co, 
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West Hartlepool —An inquiry was held here last week into the 
application of the Council to borrow £2,200 for additional plant at 
the electricity works, due to increasing demand for current. 

Willesden.— At the last meeting mains extensions, estimated to 
cost £466, 14s. 4d., were authorised. 

Wimbledon.— Application has been made for sanction to a loan 
of £13,218 for extensions of the electricity undertaking. Asa result 
of a report by the chief clectrical engineer (Mr. H. Tomlinson-Lee) 
on the cost of street lighting the Council were last week recom- 
mended by the Electric Lighting committee to charge a flat rate of 
2}d. per unit for all current consumed for street lighting as from 
April 1, and that on and after that date the incandescent street 
lamps be kept lighted from dusk to dawn, each alternate arc lamp 
being switched off at midnight. The recommendation was adopted. 


Dianers.—The annual dinner of the Foremen’s Association of 
the Brush Electrical Engineering Co. took place on 17th ult. Mr. 
T. Wilson presided, and in the course of the evening Mr. W. Willis 
was presented with a gold albert and Mr. Lake with a marble clock. 

The second annual dinner of the Chelsea Electricity Supply Co.'s 
Cricket Club took place on 18th ult. The chief engineer of the com- 
pany (Mr. Percy Still) presided. 

The annual dinner of the Chelmsford detachment of the Electrical 
Engineers R.E. (Volunteers) took place on 18th ult. Corp. Robinson 
presided over & good muster. 

Football Concert.—Having succeeded in establishing their 
supremacy at football on every occasion since the matches were 
established between the Robertson lamp makers and the head office 
staff of the General Electric Co., the lamp makers were particularly 
jubilant at the concert which followed the match, and which was 
held in the dining hall at the Brook Green Works on Saturday last. 
Over 500 people were present at the concert, which was, as usual 
with these functions, a great success. Mr.C. Wilson presided. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is now ready, price 15s., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date (to Feb. 22), and the Directorial Division of the new 
volume has been corrected up to February lih, 1905. АШ 
branches of Electrical Engineering and Industry are fully 
treated, and Electro-Financial matters have received every 
attention ín the new volume, which aggregates more than 
2,000 pages. If possible, the Directory Division ís more 
complete and accurate than in previous issues. All mere 
lists of members of societies and institutions are excluded, 
as quite unreliable for Traders’ purposes. The number of 
large sheet Tables, &c., has been increased, and the 1905 
Edition of this indispensable work is offered as the most 
complete book cf the kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Noter, Wir:less Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry (including 
the new “ Special Mining Rules,” issued Feb. 22). 


TENDERS INVITED. 

Plymouth Corporation invite tenders for supply of stores for the 
12 months ending March 31, 1906, including electricity meters, 
transformers and cables (paper insulated). Specifications from the 
borough electrical engineer (Mr. E. G. Okell), to whom tenders by 
March 18. See also advertisement. 

Plymouth Corporation want tenders by 18th inst. for 12 months’ 
supply of lubrieating oils, engine-waste, &c., to their electricity 
department. 

Hoylake and West Kirby District Council invite tenders for 
supply and erection of one 250kw. steam alternator, with piping 
and accessories. Specifications, &c., from the resident electrical 
engineer (Mr. Hugh G. McHaffie), electricity works, Hoylake, 
after March 7. An advertisement contains further particulars. 
Tenders (addressed chairman of Electric Supply committee) before 
10 a.m. March 21. 


Johannesburg Council invite tenders for the supply of 30 direct- 
current arc lamps and 30 lanterns. Specifications, &c. from the 
consulting enginecrs, Messrs. Mordey & Dawbarn, 82, Victoria- 
street, Westminster, S.W., to whom tenders by noon, March 13. 
See also an advertisement. 


The directors of the Great Western Railway Co. invite tenders for 
supply, delivery and erection of plant at their electricity generating 
station at Park Royal and proposed sub-stations and distribution 
centres, including high tension three-phase direct-current switch- 
boards and battery boosters at Park Royal ; three-phase static trans. 
formersand high and low-tension switchboards at varioussub-stations 
and lighting distribution centres; and high and low-tension, three- 
phase direct-current switchboards at Royal Oak, Shepherd’s Bush 
and Old Oak in sub-stations ([a] three-phase switehboards, || direct- 
current switchboards, and [c] six motor-driven boosters in con. 
nection with storage batteries at Royal Oak and Shepherd's Bush sub- 
stations). Tenders to the secretary, Paddington Station, London, 
W., by March 13. 


The Great Central Railway Co. invite tenders for various stores 
and materials during the 12 months ending April 30th, 1906, includ- 
ing electric light and telegraph materials, wire, oils, signal materials, 
screws, sundry tools, glass, carriage and wagon fittings, hardware, 
iron, india rubber, asbestos, kc. Patterns ean be seen till March 6 
on application to Storekeeper (Mr. A. W. Longden), Cornwall.street, 
Openshaw. Specifications from the Secretary (Mr. Oliver S. Holt), 
Tee това Station, Manchester, to whom tenders by 10 a.m. 

arch 7. 


Manchester Tramways committee invite tenders for the supply of 
materials and various stores for their tramways department, includ- 
ing armatures, controllers, fuses, switches, etc., pinion and gear 
wheels, arc and incandescent lamps, bells, bell fittings and cells, 
switchboards, tubing, insulating and armature repairing material, 
armature and field coils, cable, copper, brass and steel wire, over- 
head equipment material, spare parts for feeder boxes, globes, lamp 
glasses, etc., porcelain and brown ware insulators, rubber goloshes 
and gloves, lamps and lamp fittings, car furniture, brassware, trolley 
heads, bolts, screws, washers, etc. Tenders to chairman of com- 
mittee, 55, Piccadilly, Manchester, by 10 a.m. March 6th. 

Manchester Corporation also require tenders by 10 a.m., March 6 
for laying underground telephone pipes. 


Gloucester Electricity Supply Committee invite tenders for supply 
and erection of plant at the electricity works, including 3 Lancashire 
boilers and accessories, one 600kw. generating set and accessories, 
electrically-driven surface condensing plant to deal with 30,000 
pounds of steam per hour, steam, exhaust, feed, drain, condensing 
water and sundry pipes, valves, &c., and an electrically-driven boiler 
feed pump. Tenders to the town clerk by 1 p.m. March 16. 


Stoke Newington (London) Council invite tenders for supply, 
delivery and erection of sub-station plant and mains, including 
transformers, three-phase motor generators, boosters, &c., extra h.t. 
and three-wire l. t. switchboards, storage battery and l. t. distribution 
mains. Tenders (addressed Electric Lighting committee) to the 
Town Hall, Stoke Newington, N., by 4 p.m. March 8. 


Edinburgh Corporation invite tenders for supply of stores for 
their electricity department for one year from May 15, including 
arc lamp carbons, cast-iron pavement and road boxes, electricity 
meters, Hone service fuse boxes, earthenware troughing, bitumen 
and arc lamp globes. Tenders to town clerk (Mr. Thomas Hunter, 
W.S.) by March 18. 


Shoreditch (London) Borough Council invite tenders for stores 
for one year from April 1 next, including electric cables and sundries, 
gas pipe and fittings, engineers' stores, glass, &c., for street lanterns. 
smiths’ and plumbers’ work, timber, &c. Tenders to town clerk 
(Dr. H. Mansfield Robinson), before 8 p.m. March 14. 


Londonderry Corporation invite tenders for supply of materials 
for the electricity department for one year commencing April 1. 
1905, including carbons, meters and demand indicators. Tenders to 
the town clerk (Mr. F. Henry Miller), Guildhall, Londonderry. 
before noon March 6. 


Lowestoft Corporation invite tenders for supply and erection of 
one water-tube boiler with superheater, brickwork settings 8n 
accessories, together with the necessary pipework. Tenders to town 
clerk by 5 p.m. March 9. 


West Ham Guardians invite tenders for installation of electric 
bells, telephones, and fire alarms at infirmary. Tenders, clerk. 
Union Workhouse, Leytonstone, N.E., by noon of Wednesday, 
March 8. 


London County Council require tenders by 10 a.m. March 9 for 
cast-iron fire alarm indicators to be fixed to gas and electric lamp 
columns. 

Wrerham Town Council invite tenders by March 10 for stores, 
including carbons, meters, cables, joint boxes, engine room stores 
and oils. 

Torquay Electric Lighting committee invite tenders for . 
1,500 tons of smokeless coal. Tenders to town clerk (Mr. Frederie 
S. Hex) by noon March 20. 


Colchester Electric Light and Power committee require tend>rs 
by March 15 for supply of castings, &e. 
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Bristol Electrical committee want tenders by 9th inst. for supply 
of washed pea nut coal, washed small coal or slack. 


Darlington Corporation invite tenders by March 20 for supply of 
electric motors on hire-purchase basis. 


Southampton Corporation invite tenders by March 11 for stores 
for their electric tramways department for 12 months. 


Birmingham Public Works committee invite tenders by March 7 
for 1,650 tons of tramway rails, with fish-plates. 

Edmonton Guardians require tenders by 9 a.m. 22nd inst. for 12 
months’ electrical supplies. 


Lecds Tramways committee require tenders by 15th inst. for 12 
months’ supply of electrical sundries, tools, &c. 


Dublin Corporation Improvements committee want tenders by 
noon of 14th inst. for supply and erection of two electric motors. 


The State telegraph authorities of Norway will receive tenders up 
to April 1 for the supply of 6 tons of 1°25mm. bronze wire. Tenders 
must be sent in through agents resident in Christiania, with whom 
alone the Norwegian authorities will deal. Customs duties and the 
preferences given to Norwegian manufacturers render the chances 
for a successful British tender very remote. 


The Spanish Telegraph Department will open tenders on March 
24 for the supply of 65,000 porcelain double insulators (new Spanish 
telegraph type), to be delivered in five equal lots at Madrid, Bar- 
celona, Cordova, Valladolid and Saragossa. Tenders have to be sent 
to the Director-General of Telegraphs, 10, Calle de Carretas, Madrid. 
The Madrid Gazettee of Feb. 26 contains additional particulars. 


The Roumanian Administration of Posts and Telegraphs invite 
tenders for (а) 14,000 large, 8,000 medium and 30,000 small por- 
celain insulators; (b) 18,000kg. silicate brass wire 3mm. diameter, 
and 120kg. soft copper wire 1‘5mm. diameter. Tenders for (a) will 
be opened on March 16, and for (^) on March 29. Specifications 
(in French) can be seen at the Commercial Intelligence Branch of 
the Board of Trade, 73, Basinghall-street, London, E.C. 


TENDERS RECEIVED AND ACOEPTED. 


Correction.—The amount of the tender accepted by Hammer- 
smith (London) Council for the supply of cables, which appeared in 
our last issue, should have been £1,057. 3s., instead of £1,570. 8s., 
as printed. 


Lancaster Corporation have placed an order with the British 
Westinghouse Co. for two traincars at £570 each. 

Islington (London) Council have accepted the following tenders 
for annual supplies of meters, time switches, carbons, incandescent 
lamps, terminal boxes, arc lamp globes and yeneral stores and 
sundries :— W. Н. Willcox & Co., Doulton & Co, Rumney & Rumney, 
Sloan Electrical Co., Witty & Wyatt, Jas. Gibbs & Co., Pryke & 
Palmer, Alex. Duckham & Co., and Albion Clay Co. 

West Ham Corporation have accepted the following tenders for 
annual supplies :— 

British Insulated & Helsby C.ibles, cables and house ont - out boxes; 
British Thomson-Houston C », integrating wattmeters; British Westing- 
hosse Co., trausformers; Wiggins & Rihll, stores; Foster & Co., віх 
moths’ supply of coal (Mardy slack). No tender was accepted for in- 
can descent lamps, the electrical engineer being authorised to parchace 
sam? from time to time on Lest terme, 


Great Grimsby Town Council have accepted the tenders of Lassen 
& Hjort for a water purifier at £315, of Crompton & Co. for motors, 
and of the Keighley Electrical Engineering Co. for motor starters. 


Brighton Corporation received four tenders for the supply and 
laying of low-tension cables. The lowest was £2,194. 6s. 8d., but 
the second (that of Siemens Brothers « Co.), at £2,850, is recom- 
mended for acceptance. 

The order for underground cables and boxes for Belmont Asylum 
has been placed with Johnson & Phillips, of Old Charlton, by the 
contractors, Messrs. Bromley & Batstone. 

Sunderland Electricity committee have accepted the tender of 
the Electrical Co. for switchboard panels for sub stations at 10 per 
cent. off schedule rates. 

Leith Tramways Reconstruction sub-committee have accepted 
the tender of M. P. Galloway (Ltd.) for supply of tramway poles 
and accessories at £4,471. 

Sunderland Electricity and Lighting committee recommend the 
сор of the tender of Short Bros. for a 5-ton travelling crane 
at 480. 

Derby Corporation have accepted the tender of the Sunbeam 
Lamp Co. ſor the ensuing year's supply of incandescent lamps. 


Stepney (London) Council have accepted the tender of Jessop & 
Appleby Bros. at £150 for an electrically-driven wall jib crane. 

Walsall Education committee have accepted the tender of Ross, 
Price & Co. for wiring the science and art institute. 


Stoke-on-Trent Council have accepted the tender of Crompton & 
Co. for a 22 н.р. motor at £74. 17s. 
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BUSINESS NOTICES. 


The Union Electric Co., 151, Queen Victoria-street, London, E.C., 
write to inform us that the growth of the company's export business 
has decided them to send their Mr. C. O. Barwell for a trip through 
the British Colonies and round the world, the object being chiefly 
to ascertain the condition of the Colonial markets, to push the sale 
of the company's goods, and to appoint agents. Mr. Barwell is in 
& position to represent one or two other leading electrical firms 
wnose interests do not conflict with those of the Union Electric Co. 

The Preston representative of the Unbreakable Pulley and Mill 
Gearing Co., of West Gorton, Manchester (Mr. John Lucas) has 
removed to 76, Brackenbury-street, More Park, Preston. 


The Synchronome Co , whose system of olectrie clocks was the 
only one awarded a gold medal at the St. Louis Exposition, inform 
us that they have sold their Australian rights to the. Synchronome 
Co. of Australasia (Ltd.) of Brisbane. Mr. A. Knox, the managing 
director, who has already installed some large electrical time- 
circuits in Queensland with the assistance of Mr. A. G. Jackson, 
A.I.E.E., the technical manager, is on а visit to this country to 
perfect his arrangements with the manufacturers. 


Mr. Arthur Peckett, of Bristol, has joined in partnership Mr. 
Herbert W. Umney, 46, King William-street, London, E.C., and 
they will carry on at the latter address the business of civil, 
mechanical and electrical engineers, merchants and agents, and will 
also represent Isaac Storey & Sons (Manchester), the Sunderland 
Forge & Engineering Co., Rubery & Co. (Darlaston), Pollock, Whyte 
& Waddel (Johnstone, N.B.), J. & O. G. Pierson (Puris). 

Bray, Markham & Reiss (Ltd.), of Walthamstow, have appointed 
Rees & Wilson, 83, High Bridge, Neweastle-on-Tyne, their sale 
agents for the counties of Northumberland and Durham and the 
Cleveland district of Yorkshire. 

The Alliance Electrical Co. have removed to 23, Grafton-street, 
London, W. 


Monté-Callow & Co. ask us to state that they have rasigned their 
agency for Messrs. Lionel Robinson & Co.'s specialities. 


BANERUPTOIBS, LIQUIDATIONS, &>. 
The trustee (Mr. C. T. Appleby, 26, Corporation-street, Birming- 
ham) in the bankruptcy of J. F. Worthington and G. Nuttall, 
electrical engineers, Foundry-street, Hanley, has been released. 


Bryan Donkin & Clench (Ltd.) is to be wound-up voluntarily. 
Mr. A. G. Webb, Chesterfield, is liquidator. 


Blectrical Apparatus for Sale.—Tenders are invited for the 
whole of the manufacturing apparatus and stock-in-trade contained 
on premises situate at Moresk Mills, Truro. ‘Tenders will be received 
up to March 20 by the liquidator of Headley Limited (Mr. Wm. 
Rowe), Strand, Falmouth. See also an advertisement. 

Plant, &c., for вае. А 80 н.р. Babcock- Wilcox boiler is advcr- 
tised for sale in another column. Applications to Messrs. Tebbitt's, 
Latona-road, Old Kent-road, London, S. E. 

Aldershot Urban District Council have for sale 24 Watson penny 
prepayment meters for 200-volt circuit. Further particulars from 
the chief electrical engineer (Mr. F. Garside), electricity works, 
Grosvenor-road, Aldershot. See also advertisement. 


Premises for Sale, &c.—A ground floor, aren 2,700 super. ft., 
equipped with electric power, and suitable for general engineering, 
is to let. Applications to Messrs. Marshall & Co., Campbell Works, 
Stoke Newington, London, N. See advertisement. 

Some premises at Latona road, Old Kent-road, London, S.E., are 
to be sold or let. See advertisement. 


A corner warehouse near London Bridge station (total area 
21,000ft.), with two cranes, lift, electric light, &c., is to be let or 
sold; also a freehold new factory on the canal, Old Kent-road. 
Apply to Trustee, 2, Crediton-road, West Hampstead, N.W. See 
advertisement. 

A small well-lighted self-contained factory, close to Great Queen- 
street, London, W.C., is advertised to be let on lease by Messrs. 
Thurgood & Martin, 27, Chancery-lane, W.C. 

Speed Indicators.— With reference to the notices which have 
recently appeared in our columns concerning the patent speed 
indicator for motor vehicles, tramcars, &c., manufactured by Messrs. 
S. Smith & Son, 9, Strand, London, W.C., full particulars have 
now been prepared and are obtainable in pamphlet form. 

Exhibitions —In connection with the Congress of the Royal In:ti- 
tute of Public Health an exhibition of educational, sanitary and 
hygienic appliances, &., will be held at the Polytechnic, Regent- 
street, London, W., from July 19 to July 25. А section will be 
devoted to engineering and building construction, and arrangements 
can be made for supply of electric current for demonstration pur- 
poses, &c. The hon. sec. of the Institute is Mr. James Cautlie, 
M.A., M.B. 

There is & Furniture Manufacturers' and Allied Trades' Exhibi- 
tion now being held at Earl's Court, London, which will remain open 
until the evening of March 9. 
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" Garckes Manual of Electrical Undertakings, 1905."— The 
new edition of this valuable compendium of the financial operations 
of electrical undertakings throughout the kingdom has r-ached its 
ninth year of publication, and again gives evidence of the develop- 
ment of the industry. To investors in electrical securities the book 
should prove invaluable. It is only to be regretted that the financial 
particulars available in a large number of cases are so belated. This 
is no fault of the compilers, who have gathered together all the 
statistics and financial data obtainable from every source. The 
published price is 15s., and the publishing oflices 37.88, Strand, 
London, W.C. 

Catalogues, &c.—The Rhodes Electrical Mfg. Co., 70 and 71, 
Bishopsgate-street Within, London, E.C., are manufacturing a 
single-phase alternating-current motor of a new class. This motor, 
which is shown in the accompanying illustration, is a combination 

of a repulsion and in- 
e а duction motor, de- 
| 


signed in such manner 
that the operation is, 
it is claimed, to all 
intents and purposes, 
as good as that of a 
direct-current series 
wound motor, having 
constant speed, how- 
ever, when the induc 
tion side of the machine 
is eut in. This machine 
is being built in two 
types, the “R. X.,“ 
applicable to^all kinds 
of power work, starting 
up with twice full-load 
running torque with 
starting current not 
exceeding double full- 
load value, and proportionately for a lesser starting torque down to full- 
load value, and capable of being brake-coupled to any class of apparatus 
which does not require instantaneous reversing. The “ R. F.“ type 
of machine is specially applicable to lifts and travelling cranes, &c., 
where instantaneous reversing is necessary. This is effected by 
means of simply changing two connections worked by an ordinary 
chopper switch, the R. F. machine possessing a special winding for 
this purpose. The external carcase of these machines is made of 
cast iron, bored out to take the stator plates, which are built of 
laminated sheets of iron of high permeability, insulated by paper. 
The construction of the carcase permits of these plates being 
pressed into it under hydraulic pressure of more than 50 tons to the 
square inch, this system of manufacture ensuring the laminated 
sheets being perfectly coincidental with one another, and true 
in the stator casting. Ample cooling surface is allowed between 
the top part of the laminations and the frame throngh a space for 
air circulation right round the machine. The windings in the stator 
are hand wound, the copper wire being specially insulated and 
insulated bushes provided in the slots, which ensures high insulation 
resistance. The rotor is built up in a similar way to the stator, with 
the laminated sheets of iron insulated with paper assembled and 
keyed direct on to the shaft under hydraulic pressure of not less than 
70 tons to the square inch, and clamped solidly between two cast- 
iron end plates which extend as flanges. The winding is effected 
in a similar manner to that of a direct-current armature. A high 
potential test of 2,000 volts alternating is taken between the wind- 
ings and iron both on the stator and rotor. The slip rings are of 
gunmetal, insulated by a special insulation process and tested with 
about 4,000 volts to iron. All parts of the machine are interchange- 
able, and a large range of all windings and parts of every size frame 
are stocked for quick delivery. The machines are built throughout 
at the company’s Bradford works, and the company claim to be the 
sole manufacturers in the United Kingdom of this type of machine. 


In pamphlet No. 138, issued by the Electrical Co., 121-125, 
Charing Cross-road, London, W.C., a number of recent improve- 
ments in Nernst lamps are shown. A new multiple lamp illustrated 
is in the form of a combination of three large Nernst lamps in one 
fitting, the object being to provide in this way а competitor with arc 
lamps where a good volume of light is required. These lamps are 
made suitable for outdoor work by а special watertight cover, the 
light ranging between 60 c.p. and 820 с.р., according to circuit and 
according to whether the lamps are switched on separately or 
together. A new D type lamp is shown, similar in pattern to the 
company’s D type, but somewhat larger, and of high illuminating 
power. This lamp for outdoor work 1s enclosed in a lantern. In 
the matter of Nernst lamp reflectors several improvements are 
listed, and both round and slanting types of these reflectors of new 
design for indoor use are listed. The new “ Express " type of Nernst 
lamp was illustrated in our last issue, p. 770. 

„The Electrical Co. have also ready a number of pamphlets, &c., 
illustrating and describing respectively : No. 121, Electric power in 
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RHODES SINGLE-PHASE ALTERNATING- CURRENT 
MOTOR. 


weaving mills; 181, Automatic cut-off switches ; 188, Weather-proof 
motor switehboards; 134, Motor switch and starting boxes; 135, 
Electric winding engines; 136, Electric capstans; 137, A 50-ton 
crane at Southampton Harbour. In No. 121 there are some excel- 
lent interior views of weaving mills, showing looms and other 
machinery equipped for electric driving. 

A new catalogue is issued by the Lawrence Patent Water Softener 
& Steriliser Co., Norland Works, Uxbridge-road, London, W. This 
includes a description of 
а new type of exhaust 
steam softener and feed- 
water heater designed 
especially for use where 
there is a large quantity 
| of exhaust steam. This 
softening plant 1з sup- 
plied with or without 
steam cleaner. The ac- 
companying illustration 
shows a section of the 
apparatus, and conveys 
& clear view of the method 
of working. This is a 
plant of 3,500 gallons per 
hour capacity, specially 
designed for an electricity 
station in the London 
district. 


The General Electric Co. 
have ready a new price 
list of Witton " continu- 
ous-current motors, both 
shunt and compound- 
wound, and of the open- 
protected, semi- 
enclosed, enclósed- 
ventilated and to- 
tally-enclosed ty pes 
All the usual tech- 
nical and commer- 
cial particulars are given, 
and the tabulated weights 
and dimensions are sta ed 
both in the English and metric systems. The motors range in size 
from J н.р. up to 100 н.р. Considerable space is devoted in the list 
to motors which are used intermittently. A useful appendix to the 
catalogue takes the form of an exhaustive table giving the approxi- 
mate power required to drive various classes of machinery. 

A gear shield for preventing wear on gears is described in par- 
ticulars issued by Mr, F. J. Down, 6, 7 and 8, Crutched Friars, 
London, E.C. This is claimed to be a simple method for retarding 
Wear on new gears and arresting excessive wear on worn gearing, 
making gears noiseless in working, and acting as a cushion on the 
wearing surfaces, preventing metallic contact between the teeth. 
For tramway and railway motor vehicle gearing, &c., it is said to 
effect considerable economy. 

Telegraph and telephone cables of the dry core type, and the 
advantages claimed for the Dieselhorst and Martin varicty of these 
cables, are treated in a set of sheets issued by Messrs. Siemens 
Brothers & Co. 

Messrs. Davies, Kent & Stewart, 17, Borners-street, Oxford- 
street, London, W., have prepared a new catalogue of electrical 
accessories comprising a large range of manufactures. The list is 
fully illustrated. 

Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machi 
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inery, 
which is not separately specified) from F'eb. 22 to 28, with the ports 
of destination :— 

Aden, £24. Africa—Alexandria, £76 (including £22 telegraph mate- 
rial); Cape Town, £1,968 ; Delagoa Bay, £112; Durban, £2,606 (includ- 
ing £1,949 telegraph material); East London, £580 (including £446 
telegraph material); Port Elizabeth, £105. Argentina—Buenos Ayres, 
£942; Rosario, £30. Australasia—Adelaide, £486 (including £15 tele- 
graph material) ; Fremantle, £510 and 74 cwt. (copper cable) ; Newcastle, 
£80; Perth, £498; Sydney, £612. Brazil—Rio Grande, £54. Burma— 
Rangoon, £10. Canada—Halifax, £765 (telegraph material. Canary 
Islands, £100. Ceylon — Colombo, £63 (telegraph material). Chili— 
Antofagasta, £177 (telegraph apparatus); Valparaiso, £46. China — 
Shanghai, £653 (including £153 telegraph material). Germany—Bremen, 
£75; Hamburg, £370 (telegraph material). Gibraltar, £603. Holland 
Amsterdam, £45; Flushing, £74. Hong Kong, £108. India—Bombay, 
£246; Calcutta, £1,552. Japan— Kobe, £334; Nagasaki, £837 ; Yoko- 
hama, £905. Malta, £40. Russia—Libau, £50; Reval, £146. Spain— 
Vigo, £56 (including £47 telegraph material). Straits Settlements —Singa- 
pore, £463. Siceden—Gothenburg, £120. Total £16,621, against £20,363 
in the corresponding week last year (Feb. 24 to March 1). 
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COMPANIES’ MEETINGS AND REPORTS. 
Telegraph Construction & Maintenance Co. (Ltd.) 


The forty-fi'st ordinary general meeting of this company was held on 
Tuesday, at the offices, 33, Old Broad-street, London, E.C., Sir Ronert 
G. W. Нкввккт, G.C.B. (chairman of the board) presiding. 

The SECRETARY (Mr. E. Dickens) read the notice convening the 
meeting, and the directors’ report and the accounts were taken as read. 

The CHAIRMAN then said: Gentlemen, we have a short tale to tell 
you, and not a very brilliant one, as to the outcome of the past 12 
months’ working. As you have seen from the report, it has been a very 
lean year with us, a year such as we have been unaccustomed to, but we 
have been able, I am glad to say, to scrape together for you, legitimately, a 
dividend of 15 per cent., which, I hope, will be acceptable to you under 
the temporary circumstances of depression with which we liave had to 
deal. The figures in the accounts show a considerable difference as com- 
pared with those for the previous year. For instance, last year there 
was & net profit of £108,738 and this year it is only £48,800, after 
charging interest on the debentures. Then there was a disposable 
balane» last year of £187,713 against only £146,899 this year. There- 
fore, after having given you a dividend of 5 per cent. in the earlier part 
of the year, we now propose to give you a dividend of £1. 4s. per 
share more, absorbing £44,820, which will make 15 per cent. for the 
year, free of income tax, and leave £102,079 to be carried forward, against 
£120,483 last year. As to the accounts, I think that I need not go through 
them in any great detail. A few variations have occurred in them. The 
pension fund of £67,085 no longer appears on the left-hand side of the 
balance-shect, and on the other side of the balance-sheet there are consider- 
able variations in the total figures. For instance, our property is now valued 
at £483,368, against £369,687. Among the items that cause this variation 
is the thorough rebuilding and renovating of some of our works, which has 
been an expensive process, and we have also had to build a new steamship, 
and that has been paid for. This has naturally added a good dealto the 
valuation of our stock-in-trade, materials, and property generally. The 
debts owing to the company are less than they were last year, partly on 
account of the pension fund, which has been taken away from the other 
side of the account, while sundry securities are somewhat less than last 
year. Our reserve securities are, as you know, invested in thoroughly 
sound and safe stceks. Then the balance carried down in the profit 
and loss account is £48,000, sgainst £108,000 last year, and the 
net profits are £50,785, against £115,580. All this indicates to you 
very fairly that we have been doing a great deal of work, because there is 
a considerable amount of money earned, and that is work, probably, of 
maintaining and repairing cables for the grcat companies, and com- 
pleting short and important lengths of cable. At the same time, it 
does not include any gigantic work like that we had in hand two or 
three years running. Ву carrying forward the substantial amount of 
over £100,000 to next year we shall make some preparation for the 
possibility, though I trust not the probability, of our not having impor- 
tant work to do. We shall certainly have a good deal of routine work, 
and this £100,000 odd is a good sum to start the year with. Our works 
are in good order. We have rebuilt part of the Greenwich factory 
and we have thoroughly put in order and have now in splendid con- 
dition the Wharf-road factory. Our new steamer, the Cambria," ів 

admired by all who have seen her. She is a handsome and workman- 
like ship and will be a profitable one to work. She carries a large 
amount of tonnage of cables, and will be workable at & lower cost per 
ton than the previous vessels we have had—I think than any of them. 
We have parted with one vessel, the Britannia," which was more 
expensive to work than the ** Cambria" will be, and she will take her 
place economically and efficiently. І think that I have nothing more to 
say to you on the accounts. I hope we shall meet again under more 
gratifying circumstances before long. I will now propose :— 

“That the report and accounts of the directors to Dec. 81, 1904, sub- 
mitted to this meeting, be and the same are hercby received and adopted: 
and that a dividend of £1. 4s. per share, tn addition to the 12s. per share 
interest or interim dividend paid to June 30, 1904, be paid upon all the 
shares of the company for the year ending Dec. 31, 1904, and that such 
dividend be paid free of all income tax.” 

Sir JAMES PENDER, Bart.: I beg to second that. 

Mr. Н. 8. S. CROFT: Mr. Chairman, we must all regret as share- 
holders that you are not able to present us with such & rosy account as 
you have been in the habit of doing, I am thankful to say, for many years. 
I have been a member of this company for a great many years-—more 
years than I care to remember—and I have always recognised this fact, 
that the directors have to use their discretion as to what amount of 
information they can communicate to the shareholders, and I think that 
is a very good policy. They must, of course, use their judgment as 
to whether they think any particular piece of information should be 
communicat d and published or not, iu consequence of the great trade 
rivalry which exists in connection with all such companies as our own. 
I have, on many previous occasions, asked questions, and I am bound to say 
that I have generally received very satisfactory answers. Whether that was 
owing to the discretion of the direztors or to the discretion of the person 
who asked the questions it is not for me to say. But, Sir, on this 
occasion I propose to ask two questions, and if you in your judgment 
think it is not desirable that they should receive any direct answer, I and 
the other shareholders must be content and bowto your ruling. Ido not 
think, when I have put my questions, that you will see any objection 
to answering them. I was not present at the last half-yearly meet- 
ing in July, otherwise I should then have asked one of the questions 
which I am now about to ask. I think it was about that time 
that a notice appeared in the newspapers with regard to an inten. 
tion on the part of the Danish Government to lay & cable to Icelar d 


As I was not present at the meeting, 1 wrote to the secretary of the 
company, and received an answer from him, and as you did not allude 
to the matter in your speech I should like to read that letter. The secre- 
tary wrote: I have to acknowledge receipt of yours of the 12th inst. in 
which you state you have seen in the papers that the Danish Government 
has decided to lay a submarine cable to Iceland, aud you wish to 
know if there is any prospect of this company obtaining the contract. 
In reply, I beg to say that the papers are very misleading, as the con- 
cession for laying the cable to Iceland is held by the Great Northern 
Telegraph Co., who have a p2riod of two years in which to complete this 
cable, and during this period they will doubtless put the work out to 
tender." Now, that period of two years has not anything like elapsed, 
but I imagine that you and your brother directora have in some way 
ascertained whatis likely to take place, and if you would not be betray- 
ing any trade secret, I should like you to say whether there is any likeli- 
hood of this company being able to participate in that intention. Then, Sir, 
the other question has reference to what appeared іп the Press only a few 
days ago, and, of course, everyone here who takes an interest in this 
subject must have seen it. I refer to a report which appeared in the 
financial column of The Times on February 25th, ia which it was said, 
“The Mackay Company have, in connection with the increase of the 
enpital stock of the Commercial Cable Company, paid to the Commercial 
Cable Company the entire cost of a fifth submarine cable to Europe, the 
laying of which is rendered necessary by the growth of the Company's 
business and the rapid service demanded by the public. This fifth 
cable will be put in operation during the coming summer." There again, of 
course, I do not wish you to answer my question if you, in your judgment, 
think it undesirable to do so, but if you do not think there ia any objec- 
tion to answering it I think certainly, speaking for myself, I should like, 
and I daresay the other shareholders would also like, to know whether 
there is any possibility of our participating in the benefits which will 
undoubtedly arise to someone from the laying of this cable. You have 
rather hinted that the work to be done by this company during the 
current year may be of a routine character, and you have not foreshadowed 
anything in the shape of such a large increase of business as this paragraph 
would imp'y. I am quite content to abide by whatever answer you 
choose to give me, and if you think it would be in our interests that the 
question should not be answered I shall bow with great deference to your 
opinion. 

The CHAIRMAN : Gentlemen, in reply to Mr. Croft's two questions, I 
may say, first, with reference to a possible cable between Denmark and 
Iceland, it will be, as he has correctly stated, put through by the Great 
Northern Company. We have heard no movement with regard to its 
construction so far. We have not been approached in any way, 
and we do not know whether they aro going to carry out the work 
within the limited period mentioned. As regards the other matter, 
I did not mention the fact of this new Atlantic cable because the 
arrangements for it are not absolutely completed, but I have 
pleasure in informing you, and the other shareholders, that we have 
made arrangements for the construction of the cable. We shall be 
putting it in hand before long. The final documents are not completed, 
and so forth, and therefore, as our general practice is not to announce 
anything until it has crystallised, I did not speak of it in my opening 
speech, but as a question has been asked about it I may tell you we have 
that work to do and we shall hope to finish it before the end of the year. 

Mr. J. GIBSON : Probably we are all agreed that the smaller dividend 
iudicates, among other things, the very severe competition which there 
is in this business now. We cannot expect to have any monoply of the 
work. We must stand upon our merits, and I think it would be well for 
all of us to recognise and to make it known as far as possible that there 
is one record which is peculiar to the company, and that is a very long 
record of cables laid by us showing such a dezree of stability as is not to 
be surpassed by any other concern. [n that particular respect we have 
what I think we may call very properly а mental monopoly. I hope that 
people who want to have cables laid will not overlook this fact, and we 
must try to make it known as much as we can, so that any cable which 
requires to be laid may be placed in the hands of this company, which 
has scarcely ever had & misfortune in its work. 

Mr. E. CHARRINGTON : You mentioned, Sir, that a new ship was 
bought last year, and that the reconstruction of our works had taken 
place. Will you tell us whether that was done out of revenue or out of 
capital? If it was done out of revenue it would make a lct of differ. 
ence in considering the result of the year’s operations. Everyone 
knows that last year was about as bad as it could porsibly be for trading 
concerns generally. There is one cable company—lI think I can mention 
this without disclosing any secret —had to pay for their raw material con. 
siderably over £100,000 more than in the previous year, and they got 
absolutely nothing for it. They are in the ring, I take it, like ourselves, 
and the ring has not put up their price. The company did not receive 
any profit on that extra expenditure. It may be of interest to some of 
the shareholders to know that this year already things are more pros- 
perous, and I hope that business on the whole is going to look up. There 
is one item — sundry securities— in our balance-sheet I know nothing about 
It stands at the large figure of nearly £916,000, and I should like to ask if 
that amount is invested in good marketable securities. 

The CHAIRMAN : The expenditure on the ship and on the renovation 
of the factories comes, with regard to the ship more particularly, out of 
the reserve fund for the renewalof our fleet, but of both of these items some 
small proportion has come out of the company's current revenue. With 
regard to the sundry securities, I may tell you that these comprise a Jarge 
portion of the reserves—the reserves for the renewal of the fleet and for 
the purchase of gutta, and so forth. The securities are all marketable 
securities of a high order. The money is not in the company's business 
in the ordinary manner, and it is only drawn upon when we have to come 
down upon it as а reserve. 
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The motion was then unanimously adopted. 

The CHAIRMAN : There are two gentlemen who retire on this occa- 
sion from the board —Mr. Colin Е. Campbell and Mr. Paget V. Luke—and 
they are both eligible and are candidates for re-election. I propose tha* 
those two gentlemen be re-elected directors of the company. 

Sir JAMES PENDER, Bart : I shall be pleased to second that. 

The resolution was carried unanimously. 

Mr. GIBSON: I have pleasure in moving 

* That Mr. John Gane and. Mr, P. A. Glegg be and are hereby re-elected 
auditors of the Company for the year 1905 at the usual remuneration." 

I believe we are all satistied with our auditors, and it is not neceseary for 
me to make any remarks in their favour. 

Mr. ROBERTS: I have much pleasure in seconding the resolution. 

The resolution was passed nem con. 

The CHAIRMAN : Gentlemen, that concludes the business. 

Mr. CROFT: I beg to propose a hearty vote of thanks to the board 
and the staff of the company. In a concern of this kind so much 
depends on the staff, and I think that they should be coup!ed in a motion 
of this kind with the directors, although the work that they undertake is 
of a different character. 

Colonel GORHAM : I have great pleasure in seconding that, and to 
express my gratitude, and that of the shareholders as a body, for the 
excellent business which the board have done for us during a year of un- 
exampled depression. We cannot expect to always get what we were 
getting a few years ago when there were so mavy new cables to be laid. 
Considering there has been no work of that sort going, I think it shows 
the stability of this company that we should be receiving 15 per cent. as 
the result of ordinary routine work. When there are any more big cables 
to be laid I think people will like to come to a company like ours which 
tenders at a moderate price and carries out the work satisfactorily. 

The proposition having been agreed to unanimously, 

The CHAIRMAN said: Gentlemen, we ate much obliged for the kind 
vote of thanks which you have accorded to ourselves and to the staff. I 
should like particularly to associat: with the latter our sza-going stafl, 
who have managed our ships in a remarkably successful manner. 

The proceedings then terminated. 


National Telephone Co. (Ltd.) 


The thirty-fifth ordinary general meeting was held on Tuesday, the 
Right Hon. Sir Henry FowLER, M. P., in the chair. 

Lhe SECRETARY (Mr. Albert Anns) having read the notice convening 
the meeting, 

The CHAIRMAN alluded with satisfaction to the continued progress of 
the company, the yearly comparisons, he remarked, being the true test of 
their progress. The gross income for the past year was £2,018,979, an 
increase over 1903 of £183,136. The Post Office royalties for the year 
amounted to no less than £185,937, or £17,688 more. Working expenses 
were £1,154,696, an increase of £117,000. There were, however, special 
causes for this increase last year, and, of course, they could not expect to 
earn nearly £200,000 more revenue without a large addition to the work- 
ing expenses. The net profits for the year—and this was the practical 
part of the statement — were £678,346, or £47,450 more than those of 1903. 
After paying debenture and other interest and dividends for the half-year 
at the rate of 6 per cent. per annum on the first and second preference 
shares, 5 per cent. per annum on the third preference shares, 6 per cent. 
per annum on the preferred stock, and 5 per cent. per annum on the 
deferred stock, they would carry to reserve £115,000 for the half-year, or 
£215,000 for 1904, & considerable &dvance on the amount transferred to 
this fund in 1903. The number of their stations increased during 1901 to 
315,829 (against 277,589), the number in the previous year, the increase 
being very fairly spread over London and the United Kingdom. There 
had been an increase in the London area of 8,336 and in the provinces 
of 29,404. Their capital expenditure had also been increased. The 
unexpired orders at the present time were 9,490; last year they were 
9,443. They had, therefore, not been overtaken yet. The number of the 
staff at the end of December last was 13,844, having increased during 
the year by about 1,000. The most important paragraph in the report was 
the statement that the board, after protracted negotiations, had arrived 
at an agreement with the Postmaster-General for the sale to him on 
Dec. 31, 1911, of the company's undertaking. The negotiations had lasted 
very nearly 12 months, and had occupied the constant attention of the 
directors, who had been ably supported by the staff. He felt bound to 
mention in this connection the heads of their finance and engineering 
departments and the general manager, Mr. Anns, Mr. Gill and Mr. Gaine, 
from whom the board had received invaluable assistance. The share- 
holders were aware that the licence of the company would expire on 
Dec. 31, 1911. He had been repeatedly asked what shay proposed to do 
when that date arrived, but they had not been in a position to влу any- 
thing until 1904, as up to then the Government, under the Act of Parlia- 
ment, had had the power to compulsorily take over the property, whether 
the company liked it or not. The Government had, however, frankly told 
them—and this had been endorsed by Parliament—that they did not 
intend to extend the licence beyond Dec. 31, 1911, and it was too late to 
argue whether or not this was a wise decision in the interests of the public. 
Parliament and the Goverament had determined that the telephone busi- 
ness of the country should on that date pass into the hands of the Post- 
master-General, as the telegraph business passed under his control many 
years ago. In 1901, after к negotiations, the company and the 
Postmaster-General entered into an agreement with reference to the term3 
upon which the Postmaster-General should take over the London bus:. 
ness of the company on Dec. 31, 1911. This agreement was the subject 
of a good deal of controversy, and a decision was arrived at by a very 
large геог іп the House of Commons approving the transaction as 
wise in the interests both of the public and the company. The arrange- 


ment was approved by the shareholders. It had b»en in operation for 
three years, and as he had jin an at their general meetings since, it had 
worked most satisfactorily for the public convenience and in the interests 
of the shareholders. He had always maintained that London was big 
enough for the operations both of the company and of the Post Office. 
Six months ago he said that if London was to be properly equipped and 
telephonic communication was to be fully developed, as recommended by 
Mr. Gaine on returning from his last visit to America, a very large 
amount of capital would require to be expended in the metropolis. The 
Post Office opened their exchange system in London at the end of 
February, 1902, and on Dec. 31 last they had 22,181 exchange stations. It 
might be thought that this competition had injured the company. but during 
the same period they themselves increased their exchange stations by 
22,950; and the fact was that the competition was needed in order to 
meet the growing demand. At the end of last year the company's 
stations in London numbered 71,417. He mentioned these figures to show 
that there was a precedent for the agreement recently entered into, and 
that the arrangement, which was already in operation, had worked satis. 
factorily. In principle the agreement recently entered into was practi- 
cally an extension to the whole country of the former arrangement with 
respect to the London business. The agreement recently made was sub- 
ject to the approval of Parliament. The Government had determined, 
and he thought wisely, that they would refer it to a Select Committee 
of the House of Commons, ani this Committee would have been 
moved for on the previous night if public business had permitted. 
Pending the consideration of the agreement by a committee and their 
report thereon, it would be most undesirable, in that room at all events, 
to discuss its detailed provisions. The directors were absolutely unanimous 
in their approval of the agreement and in recommending its adoption; 
and with regard to the views of the shareholders, the board had received 
a larger number of proxies for that meeting than had ever been sent to 
them in the history of the company. Their authorised capital was at 
present £10,500,000, of which £9,189,593 had been issued. There were 
ordinary shares amounting to £500,000 not yet issued, and £310,407 of 
4 per cent. debenture stock was also unissued. Their expenditure had 
bean £10,840,780, or £1,767,120 in ехсэєз of the amount paid up. The 
reserve fund, which was invested in the business of the company, would 
amount that day, if the shareholders approved the directors’ recommen- 
dation, to £1,618,000, which was nearly equal to the excess of the capital 
expenditure. He thought it possible that questions might be asked with 
regard to the respective rights of the various classes of stockholders, and 
what the board had decided on doing, if Parliament approved the agree- 
ment and the latter became operative, was to take the opinion as to those 
rights of the most eminent members of the English Bar. He would con- 
clude his remarks by repeating what he said at their meeting last July: 
„I believe the Postmaster. General will credit the board of directors with 
a desire to meet him ina fair spirit, and all I can now say is that I hope 
the negotiations will result in a satisfactory arrangement being arrived at, 
which will enable this great public service to be adequately and properly 
developed, and which will at the same time be equitable and fair to the 
shareholders.’ He then moved the adoption of the report and accounts 
and the payment of the dividends therein recommended. | 

The VICE-PRESIDENT (Mr. George Franklin) seconded the motion. 

A short discussion followed, in which Mr. J. Lea-Smith, Mr. Stevens, 
Gol. Perry, Mr. Twining, Mr. Knoth, and Mr. Seward took part. 

The PRESIDENT, in reply, said the directors intended to extend the 
business of the company as far as possible, but before dealing with the 
question of the amount of new capital to be raised or the conditions of 
its issue, they must wait and see whether the agreement which had 
recently been entered into with the Postmaster-General was to become 
operative. As to what the compensation to be received from the Govern- 
ment would cover, he would say that the board did their best for the 
shareholders in 1904, and 1911 must tell its own story. 

The resolution was then adopted unanimously. . 

A very cordial vote of thanks to the chairman, direztors and staff was 
passed, and the proceedings terminated. 


Kensington and Knightsbridge Electric Lighting Со. (Ltd. 


The general meeting was held last week, Lieut.-Col. R. E. Скомрто?, 
C.B., in the chair. TE 

The SECRETARY (Mr. R. S. Erskine) read the notice convening ine 
meeting. 

The CHAIRMAN then said: Gentlemen, this is our eighteenth meet: 
ing, and at no previous time has the state of our affairs been 80 э 
factory. In spite of our having given very considerable reductions to ou 
consumers, reductions which have reduced the average price we saa 
per unit from last year's figure of 4:254. to an average of 3:9d., we n8" 
been able to pay a distribution practically equal to that of last year: 
This satisfactory result has been obtained partly by increased economy v 
working and partly by the natural reduction in the distribution 50 
fixed expenses which follows on dividing them over an increased ou s 
We are now taking two-thirds of our supply from the \\оо@ |80 
works, and are, therefore, greatly interested in their economic! 


working. In order to facilitate this as mach as possible, gu 
Company has adopted a progressive policy by adding to otk 
amount of accumulator plant we use, thus enabling us to N 


the plant at Wood-lane for longer hours, and we have been endeavouring, 
with some success, to persuade the company which works with us B 
partners at Wood-lane, to follow our example by similarly поса 
their accumulator plant. When this is done the Wood-lane wor n 
receive full advantage from working the plant for long hours, i аз 
hope next year to show that the cost of the supply from W ood-lane тө 
been still further reduced. The increase in the use of socumu e а 
been attended by no ill results in the way of increasing our mainte 
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charges. On the contrary, our accumulator plant has been thoroughly 
maintained and is in very perfect order. In spite of liberal expenditure 
on maintenance our accounts show that the works costs of producing our 
electricity is actually 5 per cent. lower than it was last year. We are, 
however, still groaning under the heavy load of municipal rates. The 
amount set aside on depreciation account this year is increased from 
£9,285 to £10,967. The renewal and depreciation funds now stand at 
the satisfactory figure of about £56,500. Turning to the proposed dis- 
tribution of profits, I need not repeat the reasons I gave last year why we 
consider it advisable to continue paying a steady 10 per cent. dividend 
and take any extra distribution we can afford to make in the form of & 
bonus. The bonus this year is 2 per cent.—'he same as last year. I 
think our policy of dividing up our profits in this way is a sound one. I 
now move that the report and accounts be adopted. 

Mr. R. W. WALLACE, K.C., seconded the motion, which was carried. 

Resolutions approving the dividends and bonus recommended by the 
directors, and re-electing the retiring director (Col. Crompton) and 
auditors were then approved. 
A resolution that the remuneration of the directors be increased from 
£1,000 to £1,750 was then, after brief discussion, carried, the seconder 
(Mr. K. W. Hedges) making an interesting reference to the small 
beginnings of the old Kensington Court Co. 

The proceedings then terminated. 


BLACKPOOL & FLEETWOOD TRAMROAD CO.-—At the meeting last week 
the chairman (Mr. G. Richardson) said the directors had been unsuccessful 
in their appeal to Quarter Sessions on the method of rating of the com- 
pany’s undertaking. The directors contended that they should be rated 
as all other railway companies at quarter rates, as provided by the Public 
Health Act, 1875. They had, however, appealed to the Queen’s Bench 
Division, and, if necessary, wonld take the case to the House of Lords. 
To the three local authorities through whose districts their line passed 
thoy paid £1,044 in rates per annum, for which they got no more return 
than the trunk line railways. If successful, it would mean a saving of 
£800 a year to the company. 

BRITISH ELECTRIC TRANSFORMER CO. (LTD.)—The accounts for 1904 
show that, after paying all manufacturing costs and expenses of adminis- 
tration, there is a net profit of £12,030. 7s. 9d., which, with £1,572. 138. 4d. 
from last year, makes £13,603. 18. 1d. The directors recommend that 
£1,500 be allocated to depreciation, £2,000 to reserve, £1,500 off pre- 
liminary expenses, £1,150. 118. 8d. in payment of preference dividend 
(£597. 12s. already paid) £4,957. 12s. in payment of dividend of 74 per 
cent, on ordinary shares, leaving £2,494. 17s. 5d. to be carried forward. 
The extension of the works which has been carried out has been of great 
value and has enabled the company to deal with the increased volume of 
business. In spite of the general depression in trade, the works were fully 
occupied and running overtime during the whole year. 

CAMBRIDGE ELECTRIC SUPPLY СО. (LTD.)—At the meeting last week 
Mr. D. Munsey said the year had been full of work for the directors. At 
the end of 1908 they found their works were too small, and it was con- 
sequently degided to extend. That had been done. Business during the 
past year had been very satisfactory. In July they reduced the charge 
for energy from 7d. to 6d. per unit, and hoped by that to increase the 
demand. He thought the extensions they had made to their works and 
plant would suftice for 20 years. The report was adopted and a dividend 
of 7 per cent. for the year was declared. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The directors 
report for the year ended Dec. 31 shows that capital expenditure amounted 
to £55,827. 6s. 11d. The total revenue was £256,837. 14s.5d. Expenses 
amounted to £114,245. 15s. 5d., leaving £142,591. 19s., besides 
£21,881. 14s. 5d. brought forward, or £164,473. 138. 5d. Interest has absorbed 
£33,995. 178. 7d., £45,500 has been transferred to reserves, leaving for 
division £81,977. 15s. 10d. The directors recommend payment of the 
balance dividends on the 6 per cent. preference shares, and of 6 per cent. 
on the ordinary shares, leaving to be carried forward £21,876. 17s. 6d. 
The number of customers being supplied at Dec. 31 was 11,558, compared 
with 11,197 in 1908, and the number (equivalent) of 8 c.p. lamps con- 
nected was 727,961 compared with 640,685. At Feb. 15, 1905, there were 
754,754 8 c.p. lamps (equivalent) applied for, out of which 737,397 were 
connected, and the customers numbered 11,619. The units sold during 
1904 (excluding public supply) were 16,320,288, compared with 13,596,075 
in 1903, 12,988,615 in 1902, and 11,526,951 in 1901. The gross revenue 
was £256,838 an increase of £13,952 and the net revenue £155,399 
against £150,849. The reserve funds now amount to £330,715. 15s. 


CROSSLEY BROS. (LTD.)—At the meeting on Tuesday Mr. W. J. Crossley 
referred to the probability of doing a better trade in motor-car engines 
during the coming year. They could not complain of last year's trade, 
but there was promise of a great advance in the near future. Already 
they had orders for 50 of these engines. They were full of orders, 
particularly for large engines. Their invested reserve had appreciated 
some £2,000. The balance preference dividend and 12 per cent. on Ше 
ordinary shares (making 11 per cent. for the year) was declared. 

HART ACCUMULATOR CO. (LTD.)—The chairman (Mr. G. W. Kidd) 
stated at the meeting on Wednesday that the company had had another 
very successful year's business. Competition had been as keen as ever, 
and the depression of trade throughout the country had been very bad. 
Yet they had been kept so busy that during the best part of the year they 
had had to keep night shifts going in order to carry out tbe work in hand. 
Their position was really a great deal better than it appeared in the 
balance-sheet, for, having had a very large turnover, and made a con- 
siderable profit, their manager had written down a great portion of 
the stock to scrap prices. During the year they had inst+lled 16 
central station batteries. There was hardly any class of work for 
which they did not supply batteries. As far as the motor business 


was concerned, they stood well in that direction too. Their staff 
was continually experimenting. In fact, they were spending a con. 
siderable amount of money out of revenue in trying to obtain the 
very best plate that could got in the battery world. They bad one 
motor-car which ran something like 5,000 miles before a penny had 
to be spent on its battery. If their battery worked like that they 
had nothing to fear. Their branches in Manchester and Birmingham 
were doing good business, and there was bardly a job going but they 
had something to do with it. Orders this year were quite up to last 

ear’s standard, while the sales in January and February showed an 
Increase of 83 per cent on those of the first two months of last year. 
Depreciation has been made on the whole of the plant and buildings to the 
fullest extent. They required more capital to go on with the buildings. They 
had spent nearly 50 per cent. more than the amount subscribed for the 6 per 
cent. preference shares. Abouf 4,000 shares were taken up, but they re- 
quired another £10,000 in order to finish the whole of the buildings. If tbe 
shareholders would take up those preferenoe shares and get their frienda 
to take them up tbey would help the company considerably. He would 
say no more except that the thanks of the shareholders were due to the 
staff, from Mr. Clark and Mr. Poulton downwards, for the way in which 
the business of the company has been carried out. The report was 
adopted. 

IMPERIAL TRAMWAYS CO..— At the meeting, on Saturday, the chairman 
(Sir Geo. White), said the Middlesborough, Stockton and Thornaby Elec. 
tric Tramways showed a net profit of £16,564, against £16,353, in addition 
to which they had added £1,4000 to the Middlesborough renewal fund. 
They had obtained powers to continue their existing system at Middles- 
borough, and to run through the populous manufacturing districts of 
North Ormesby, South Bank, Grangetown and Eston. Their net profit 
for the year was £41,655, and after paying the 6 per cent. preferenoe 
dividend, it was proposed to pay a dividend at the rate of 10 per cent. 
on the ordinary stock, making 9 per cent. for the year. 

LONDON UNITED TRAMWAYS (1901) (LTD.) — The chairman (Mr. C. T. 
Yerkes) at the meeting on Tuesday said it was satisfactory to be able to 
point to an increasing revenue for the past year, and at the same time a 
decrease in working expenses. The total receipts were £296,235. Is. 2d., 
against £280,241. 168. Id., against working expenses £176,188, 53. 10d., 
compared with £176,891. 12s. 7d. The peroentage of working expenses 
was 59:47 per cent., against 62:94. The total number of passengers 
carried was 48,126,727, an increase of 2,833,254. The net profit was 
£120,047. 5s. 4d., and other items brought the available balance to 
£124,584. 88. 5d. Payment of a final dividend оп the ordinary shares at 
the rate of 6 per cent. per annum was recommended. £5,000 was placed 
to reserve, and £563. 118. 8d. carried forward. The traffic receipts 
showed every sign of a steady increase. They had also let a contract for 
advertising on the cars, which would realise at least £5,000 per annum. 
Since the last meeting the line from Southall, via Hayes and Hillingdon, 
to Uxbridge, and also the connecting link from Hammersmith-broadway, 
via Askew-road, had been opened, and the result of the working of those 
lines since June last had fully realised anticipations. They had now 
37 miles of electric tramways in operation against about 30 miles last 
year, and he called attention to the fact that there was no increase in 
expenses when the number of miles was increased. The directors were 
concluding contracts fur the building and equipment of the authorised 
extension in Kingston, Surbiton, the Maldens and Wimbledon, and 
between Brentford and Hanwell. The work of construction would be 
proceeded with forthwitb, and the lines, it was expected, would be com- 
pleted and put into operation during the course of the year. Those lines 
would link up important centres of population, putting them in through 
communication with the rest of the company’s system and with the Lon- 
don County Council’s electric tramways system at Tooting. The electri- 
fication of the District Railway was rapidly approaching completion, and 
with the inauguration of the other tube railways controlled by their 
allies, the Underground Electric Railways Co. of London, and the intro- 
duction of through fares and facilities, their electric tramways would be 
a considerable factor in that most up-to-date and comprehensive scheme 
of City and suburban transit. It was with justifiable pride they could 
say that their system stood in the first rank of electrical undertakings, 
and their central power station had become one of the show installations 
of the United Kingdom. 

NERNST ELECTRIC LIGHT (LTD.)—An adjourned general meeting 
shareholders was held on Thursday last to appoint a director and to elect 
auditors. Mr. A. M. Oppenheimer gave a lengthy explanation of his 
attitude and the history of his connection with the company, and justified 
the position he had taken up. The poll resulted in the re-election of 
Mr. R. J. Wallis-Jones, for whom 37,344 votes were cast, against 30,359 
in favour of the amendment moved by Mr. Oppenheimer at the previous 
meeting, and reported in our issue of Jan. 27. 

NEWCASTLE ELECTRIC SUPPLY CO. (LTD.)—A special report has been 
issued dealing with the purchase of the undertaking of the County of 
Durham Electrical Power Distribution Co., in which it is stated that the 
sum to be paid (subject to deductions upon final adjustment of liabilities 
and assets), is £256,000, payable as to £100,000 in cash (or at the option 
of Newcastle Co. in 5 per cent. preference shares ia the Durham Co.) on 
or before July 1 next; £106,000 in four equal quarterly instalments in 
1907, with no charge for interest for 1905, but with 43 per cent. for 1906, 
and 5 per cent. for 1907, on amounts unpaid in each quarter; £50,000 in 
zash within next few months, as various contract works now in hand are 
completed to satisfaction of Newcastle Co.’s engineer. The last item, 
representing expenditure on various works now in progress, to be com- 
pleted by June 30, 1905, will be refunded by Durham Company on 
completion. In order to develop the area over which the Durham Co. have 
powers, it is proposed that the Durham Co. shall at once make a public 
issue at par of the additional capital necessary to establish the business 
on proper lines, 
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NORTHALLERTON ELECTRIC LIGHT & POWER co. (LTD.)—At the 
meeting last week Mr. John Hutton, M. P., said tne company had made 
substantial progress during the past year, as they had increased their net 
profit by more than £100, and had sold 1,033 units. 


NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.)—The report 
for the past year states that more business to the extent of £7,300 was 
done than in 1903. Arrangements have been made with the Newcastle 
Electric Supply Co. to supply current in part of the company's area. 
The profits for 1904 amounted to £4,388, and £1,001 was brought for- 
ward. A dividend of 6 per cent. is proposed, £1,500 being added to 
reserve, £380 written off preliminary expenses and £257 carried forward. 


NOTTING HILL ELECTRIC LIGHTING CO. (LTD.) — The directors’ report 
ќо Dec. 31 last states that capital expenditure stands at £224,267. бв. 9d.. 
including £7,932. 3s. 8d. for the past year. This has included 
£2,225. 12s. 6d. for new mains, and £3,973 for new battery of accumu- 
lators. The equivalent of 8 c.p. lamps has reached 132,132, comparcd 
with 116,360 in 1903, and the profit has reached £19,890. 9a. 54., com. 
pared with £15,018. 48. 7d. The number of consumers is now 2,267, 
nearly 98 per cent, of whom are supplied at 200 volts. The gross revenue 
was £34,563. 18s. 1d., an increase of £5,120. From the net profit of 
£19,890. 9s. 5d., depreciation, renewal and reserve fund take £2,750, 
and interest £2,450, £8.227. 5s. 8d. is allocated to interest and sink. 
ing fund of the joint Kensington and Notting Hill station, leaving 
£11,663. 3s. 9d. The directors now recommend the usual dividends of 
6 per cent. on both preference and ordinary shares, and that the balance 
(£3,353. 3s. 9d.) be divided between the founders and the ordinary and 
preference shareholders. This will pay a further 1 per cent. to both 
ordinary and preference, with £3 per share on the founders’ shares. 
The directors call attention to the increased amount levied for rates, 
£2,099. 8з. 6d. having been paid during the past year, in addition to £460, 
the company’s proportion of rates at the joint Wood-lane station. These 
rates are equivalent to an income-tax of about 4s. in £ upon profits 
distributed to the shareholders, in addition to the usual income. tax. 
During the present session a considerable sum will have to be expended 
by the company upon law costs, as a large number of schemes have been 
brought forward for various projects in connection with the supply of 
electricity. In many of these bills clauses have been inserted authorising 
the undertakers to supply electricity in all parts of London. It is, the 
directors urge, a legitimate grievance that promoters should be able 
wantonly to submit the company to continuous and unnecessary expense 
of this nature. 

OXFORD ELECTRIC CO. (LTD.) -The directors’ report for 1904 states 
that the profit ( including £830. 10s. 8d. from last year) was £11,803. 6s. 8d. 
After providing £2,050. 13s. 8d. for interest and writing off £608. 7s. 9d. 
on account of hire-purchase instalations, the balance available is 
£9,144. 5s. 3d. A dividend at the rate of 7 per cent. per annum (tax 
free) is recommended (24 per cent. was paid in September), £2,470. 14s. 8d. 
is added to reserve and renewal of plant account, and £898. lOs. 7d. is 
carried forward. At Dec. 31 there was the equivalent of over 65,000 
8 c.p. lamps connected to the mains, The number of units sold during 
1904 was 13 per cent. larger than in the previous year. 

SOUTH LONDON ELECTRIC SUPPLY CORPORATION (LTD )—The direc- 
tors' report for 1904 states that, after making full allowance for depre- 
ciation and preliminary expenses, the net balance is £21,883. 19s, 7d., 
from which must be deducted interest (£2,437. 9з. 9d.), leaving 
£19,446. 16s. 10d. Out of this the board recommend payment of a divi- 
dend at rate of 4 per cent. on ordinary shares for year, carrying forward 
£6,446. 16s. 10d. The number of 8 c.p. lamps connected was 107,000, 
an increase during year of 15,098 lamps, while applications were in hand 
for a further 4,200 lamps. The total number of units sold in 1901 was 
‚ 9,205,342, an increase for year of 4,399,861 units. The plant, machinery 

and mains have been maintained in a high state of efliciency out of 
revenue, The cost of produ»tion has again been still further reduced. 


TRAMWAYS AND MOTOR BUSES. — At the meeting of the London 
General Omnibus Co. last week, the Lord Mayor of London, Ald. Pound 
(chairman of the company), said they had been watchir g during the 
past few years the various attempts of others to provide for the in. 
creasing trafic of London. Of underground clectric railways they had 
seen many projected, some authorised, and a few constructed and opened 
for traffic. Now, those undertakings had certain disadvantages, but 
there could be no doubt that, suitably placed, tubes were a convenience 
to the public, and formed & swift means of communication frcm one 
district to another. They had seen the lavish ard unprofitable 
expenditure of ratepayers' money on municipal electric tramways, with 
the result that traffic previously carried by the railways had been drawn 
back again to the ronds, the streets congested, and the difficulties and 
expenses of the traders of their great city incrensed. They had seen the 
development of the motor omnibus. Companies formed to work motor 
onnibuses in London had failed, and they had studied the causes of their 
failure. They felt the time had now come when Services of motor 
omnibuses could be successfully run by the London General Omnibus 
Co. and those associated with them. He was not one of those who 
imagined tha* motor omnibuses would bring more profit than they had 
made in the past; but he believed that they would form a solution of the 
problem of London traílic, and that, with their unique knowledge and 
experience of the conditions of that traffic, they were in the best position 
to make the new services a commercial success. They had on order for 
immediate delivery a number of motors of different makes for which they 
were building bodies in their coach factory, and hoped very shortly to 
replace their present omnibuses on certain routes with the new vehicles. 

At the meeting of the Star Omnibus Co. the directors asked authority 
to issue debentures or debenture stock to provide capital to enable them 


to purchase a number of motor omnibuses. This meeting was, however, 
adjourned, s 


W. T. HENLEY'S TELEGRAPH WORKS CO. (LTD.)— The report of the 
directors for the year 1904 states that the net profit was £46,521. 48. 8d. 
After payment of directors’ and auditors’ fees, interest and income tax, 
and making the usual allowance for depreciation of buildings, plant, 
machinery, &., there remains £38,263. 11s. 4d, making, with 
£27,585. 78. 5d. from last усаг, £65,848 188. 9d. £1,000 has been trans. 
ferred to debenture redemption sinking fund, and a dividend on the 
ordinary shares at the rate of 15 per cent., less tax (including the interim 
of 5 per cent.), is recommended. Together with the preference dividend 
for the year, this will account for £39,837. 78. 10d., leaving 
£26,511. 103, 11d. to be carried forward. 


YORKSHIRE ELECTRIC POWER CO.— At the meeting on Tuesday, Mr. 
А. G. Lupton said it had not been possible to have the full plant in work- 
ing order by the end of the year. There had been small interruptions 
that had caused delay, and they had not yet got the turbines running. 
The station and the equipment were all complete, with this exception. 
In order to keep the company’s contracts to supply current in December, 
the engineer ran temporary plant, and current was available on Dee, 31. 
The first permanent customer was connected on Jan. 21, and since then 
supply to him had gone on steadily. Meanwhile, the staff was being 
organised, and the concern put into thorough working order. They had 
settled agreements with customers for supplying current to the extent of 
900 u. r., and were about to supply three local authorities—ludésy, 
Liversedge and Mirfield. Other negotiations were in hand, and he hai 
confidence that by the end of the year they would at least have doubled 
that supply of 900 н.р. The directors had under consideration a scheme 
for hiring out motors. 


NEW COMPANIES, LIENS REGISTERED, &c. 


— — 


NEW COMPANIES. 

INTERNATIONAL DOWSING ELECTRIC HEATING AND APPLIANCES 00. 
(LTD.)—(83,693) Reg. Feb. 21, capital £20,000 in £1 shares, to adopt 
agreement with A. Romberg, liquidator of Compagnie International de 
Chauffage par l'Electricité, to acquire any patents and inventions relating 
to heating and lighting by electricity, to carry on any tcientific, thera- 
peutic, medical or surgical institution, «с. First directors, W. Conolly, 
А. C. Newstead, Н. J. Dowsing, D. Maclaurin and A. M. Romberg. Кер 
office, 2!, Budge-row, London, E.C. 


LIGHT ELECTRIC MOTOR CO. (LTD.) (5,792),—Reg. in Edinburgh Feb. 21, 
capital £6,500 in £1 shares, to purchase business of manufacturers of 
electrical epecialities, electric power and light contractors, &, of Light 
Electric Motor Co., and to carry on same, First directors, J. Maclean, 
G. Rowland and D. Laurie. Reg. office, 164, Howard-street, Glasgow. 


WEBSTER ELECTRICAL ENGINEERING CO. ( LTD.)—(83,637). Reg. Feb. 30, 
capital £10,000 in £1 shares, (5,000 6 per cent. cumulative preference, 
4,000 preferred ordinary and 1,000 deferred ordinary), to acquire business 
of electrical engineer carried on by C. W. Webster at Bradford. First 
directors, C. W. Webster (manager) and F. W. T. Newbould, Reg. office, 
Laycock’s Mill, Thornton-road, Bradford. | 

ZEA ARC LAMP CO. (LTD.) (83,613.) —Reg. Feb. 17, capital £1,000 in 
£1 shares, to carry on the business of lamp manufacturera, suppliers of 
electri2 light, electricians, engineers, &c., and in particular to take over 
from E. G. Abrahams, the benefit of certain inventions relating to arc 
lamps. Reg. oflice, 2, Staple-inn, Holborn, London. 


MORTGAGES AND CHARGES. 


AUTO-ELECTRIC RIFLE & TARGET CO. (LTD.) -Issue on Feb. 8 of 8 
debenture for £50, part of series created Dec. 5, 1904, to secure £5,000, 
charged on company's undertaking and property, present and future. No 
trustees. No previous issue of same series. 


BIRKDALE DISTRICT ELECTRIC SUPPLY CO. (LTD.)— Particulars of a 
series of £3,000 debentures, created Feb. 14, charged on company's under- 
{aking and property, present and future, including uncalled capital, have 
been filed pursuant to sec. 14 (4) of Companies Act, 1900. No trustees. | 

GLOUCESTERSHIRE ELECTRIC POWER SYND. (LTD.)— Issue on Feb 22 
of £850 debentures, part of series created same date, to secure 41.5% 
charged on company’s undertaking and property, present and future. 
including uncalled cap ital. Holders, Н. C. Smith, N. P. W. Brads. 
D. MacKinnon, Sir James Mackay, Sir G. S. Mackenzie, S. Hall, Sir 
W. Н. Marling, W. J. P. Marling, G. L. Addenbrooke, D. W. F. Winter- 
botham, P. Still and C. Bathurst, jun. 


KENT ELECTRIC POWER SYND. (LTD.) — A mortgage or charge dat.d 
Feb. 14, 1905, to secure £4,275, has been registered. Property charged: 
debenture stock of Kent Electric Power Co., to nominal amount of 5,100, 
and instalments due in respect of sale thereof and company's undertaking 
and property, present and future, including uncalled capital. Holders, 
Hon. John B. Lubbock and G. C. Curtis. 


MERTHYR ELECTRIC TRACTION & LIGHTING CO. (LTD.)—Ackoow- 
ledgment of indebtedness, dated Feb. 16 (supplemental to a trust deed of 
Oct. 23, 1901), to secure £20,000 further debenture stock, making. with 
£30,000 previously acknowledged, a total of £50,000 debenture stock, bas 
been registered. The company has power under the deed to issue debeu- 
ture stcck up to half nominal share capital. Property charged: All 
company's assets, present and future. Trustees. Electric & General 
Investment Co. 


ST. AUSTELL & DISTRICT ELECIRIC LIGHTING & POWER CO. (LTD. - 
Issue on Feb. 15 of £500 debentures, part of series created June 1, 1904, 
to secure £2,000 charged on company's undertaking and property, present 
and future, including uncalled capital. No trustees. No previous issue 
of same series, 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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агаад Батат „ 17 191 6| 7| 1888 j- — 10 
Ayr Corpore 000000000 009 0 LET 7 166 + 9 41 19,249 + 578 
Barnsley ovace» 096 000000000006 зо» ?) 17 1:8 + 7 7 1, + 29 
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CITY NOTES. 
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MEMORANDA (March 2) Bank rate 3 per cent. (since April 21, 1901) 
Price of silver 27 fd. per oz. Consols 91—911 for money, 914—914 
for account ; 2) per cent. annuities 894—904. Consols Pay Day, April 5. 
Stocks and ares Continuation Days, March 13 and 28 ; Ticket 
Daye, March 14 and 29; Pay Days, March 15 and 30; Mining Share 
Carry-over Days, March 10 and 27. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)—The direc- 
tors recommend a dividend on the ordinary shares at the rate of 7 per 
cent. per annum for 1904. The transfer books and register of members 
will be closed from 10th to 23rd inst. inclusive. 


COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)—After placing 
£20,000 to reserve, the directors recommend a final dividend of 24 per 
cent, (making 44 per cent. for the year 1904), leaving about £5,000 to be 
carried forward. The transfer books and register of members will be 
closed from 8rd to 16th inst. inclusive, preparatory to payment of final 
dividends upon the ordinary and preference shares for the half-year 
ended Dec. 31. 

PALKIRK ELECTRIC CONSTRUCTION SYNDICATE (LTD.)—The first 
(statutory) meeting was held at Edinburgh last week, when it was reported 
that 910 shares of £100 each (£94, 000) had been allotted. 20 shares 
(£2,000) were allotted as fully paid in consideration of subscription of 
£50,000 of syndicate's capital. 

GENERAL ELECTRIC CO. (LTD.)— The transfer books of the 4 per cent. 
debenture stock will closed from 18th to 31st inst. inclusive. 

GREAT NORTHERN, PICCADILLY & BROMPTON RAILWAY CO.— There 
is being offered for sale £1,200,000 4 per cent. perpetual debenture stock 
of this company at 97 per cent. 

KENT ELECTRIC POWER CO.—This company, which was incorporated 
in 1902, has completed the purchase of the undertaking of the Chatham, 
Rochester & District Electric Lighting Co, (Ltd.) as from Jan. 1 last. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—The directors recom- 
mend a final dividend for 1904 of 11s. per share, making a total distribu- 
tion for the year of 203. per share, or 10 per cent., carrying forward about 
£9,000. 

VICKERS, SONS & MAXIM (LTD.)—The directors recommend a 
final dividend of 1s, 6d. per share (tax freé) on the ordinary shares, 
making 2s. 6d. per share (124 per cent.) for the past year, carrying for. 
ward upwards of £190,000. A year ago the final distribution was 1s. 3d. 
pen ‘a are, making 10 per cent. for the year, and the sum carried forward 
£86,699." 


COLONIAL AND FOREIGN INVESTMENTS. 
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TET. COMPANIES' SHARE LIST. 
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NOTES. 
— 

As will be seen by our Parliamentary columns this week, 
the Bill by which it was proposed to construct a tube railway 
from Hammersmith to the City, and thence to Walthamstow 
and Palmer’s Green, has been thrown out “on Standing 
Orders,” and thus will not be allowed to proceed this session. 
It is regrettable that a scheme of this magnitude and utility 
should be prevented from being considered by Parliament on 
what is really a technical point, although it must be admitted 
that this is the fault only of the promoters themselves. 


— 


- 


For many years the desirability of a direct railway іп a 
straight line from Hammersmith to the City has been appa- 
rent, but although several efforts have been made to pro- 
vide such a means of communication, a variety of circum- 
stances have tended to defeat the project. Provided that the 
Government permits the remaining tube railways Bills which 
have been deposited this session to proceed—and this is uncer- 
tain, to judge by a statement made on Wednesday by 
Mr. GERALD BaLFouR—there are still two other schemes 


ton and Knightsbridge, viz., a return loop of the Central 
London Railway, and the line proposed by the Great № orthern, 
Piccadilly & Brompton Railway Company, which, however, 
only extends as far westwards as South Kensington. Both stop 
at the City, but the line to the north-eastern suburbs, which is 
also urgently needed, would be provided for by the passage of 
the North-East London Railway Bill, a deputation in favour of 
which was received by Mr. GERALD BALFOUR on Wednesday. 
Of the two lines under Piccadilly, the Strand and Fleet-street, 
the proposed loop of the Central London Railway would 
appear to be the more desirable on general grounds, as, 


up to its terminus in the City, it conforms precisely with the 


conditions laid down by the Joint Committee of 1902, whilst 
the Company has undoubtedly studied the comforts of the 
passengers on its existing line in a manner that should command 
the admiration of the public. 


— ри 


Mr. S. E. FEDDEN's comparative tests on the Sheffield 
steam turbines, after erection and after five months' service, 
not only confirm once more that the Parsons turbine is a most 
efficient engine, but also bear out the contention, often advanced 


and often doubted, that the good qualities are lasting, and that 


the cutting action of the steam on the blades is practically of 
no importance. Five months, of course, is a short period 
upon which to base important conclusions, yet any deterio- 
ration or failure in one way or the other would e urely have 
shown itself in this time. The mean output of a generator 
during the ten weeks' trial was slightly less than two-thirds 
its rated capacity, and although the steam consumed per kilo- 
watt-hour averaged as low as 224 1 Ib., yet this figure is higher 
than might be expected from the guarantee figures, considering . 
that the trials were undertaken at a time when the cooling water 
must have been at its best. This discrepancy between expec- 
tation and result may be explained by the fluctuations of load, 
and by the vacuum, which is not as high as might be looked 
for. Perhaps there was an insufficient quantity of cooling 
water available, for the temperature of river water should not 
be excessive from November to January. Mr. Јонм D. 
BAILIk, in a Paper read before the Leeds Local Section of the 


Institution of Electrical Engineers in January, mentioned a 


vacuum of 27 7in. at the Neepsend station, but Mr. FEDDEN'S 
average is considerably below this figure. This loss in vacuum 
means, roughly, an increase in steam consumption of Jlb. per 


which will connect the City with Hammersmith via Kensing- | kilowatt-hour. 
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A Paper on Earthing,“ which appears in abstract on 
another page of this issue, recalls the old controversy with 
regard to earthing the middle wire of a three-wire network. 
This controversy, which started in the days when the pressure 
on each side of the network was 100 to 110 volts, was settled 
definitely hy the Board of Trade as soon as a number of 
undertakings had doubled their “ declared " pressures, for on 
а 2 х 220-volt three-wire network the earthing of the middle 
wire is an essential to safety. Mr. LACKIE suggests an exten- 
sion of this principle, apparently to meet some rather adverse 
conditions with regard to wiring which prevail at Glasgow—a 
city in which the maximum declared pressure of 250 volts has 
been adopted. His proposal that the iron barrel or lead 
sheathing whicb surrounds the wiring should be earthed 
through a resistance, possibly with an indicator in series with 
it, is similar to a suggestion put forward by Mr. F. C. RAPHAEL 
at the Institution of Electrical Engineers six or seven years ago 
(Institution Journal, Vol. XXVII., p. 511, and The Electrician, 
Vol. XLI., p. 78). Mr. RAPHAEL suggested earthing the iron 
barrel or sheathing of each consumer's premises through a 
fuse, which held up a connecting bar above two metal strips 
connected through a small resistance to each pole on the con- 
sumer's side of the main fuse. When a bad leak occurred, 
the fuse in the pipe circuit melted and released the short- 
circuiting bar, so that the main fuse also blew and the consumer 
was cut off. The patent for this device was abandoned after 

its provisional stage, as there seemed to be no demand for such 
a device at the time; but the idea may be worthy of Mr, 
LACKIE'S consideration for the Glasgow network, as the cost 
of the simple mechanism and the resistances, which are only in 
circuit momentarily, would be far less than that of the sub- 
stantial resistances proposed by Mr. LAckIE. The point in 
Mr. LAcKIES Paper, however, which deserves most attention 
outside Glasgow, is his reminder that in ‘iron-barrel or lead- 
sheathed wiring the metal covering should preferably make 
no contact whatsoever with any other metal work in the 
building. 
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THE science of Hertzian telegraphy has advanced with great 


strides during the last few years, but there are still a number 


of obscure points that have not been settled, and one of these 
points is dealt with in a report of Major S. О. SQUIER of which 
we give an abstract in another column. If, as the writer of 
the report contends, every living tree acts as an aerial, 
absorbing the Hertzian waves in its path, a forest would 
have great influence in impeding if not in staying altogether 
the transmission of signals over its surface, more especially in 
an untuned system ; but, on the other hand, we believe that 
the majority of workers have found that the action of vegeta- 
tion has been to improve the conditions. It is now universally 
allowed that Hertzian waves can be transmitted more easily 
over sea than land, and the explanation usually accepted is that 
sea Is a better conductor than land ; but we believe it is now 
also established that the waves travel round and over hills and 
not through them, so that the more conducting the surface of 
the hill the better it is for transmission. It is possible that 
the action of trees may be differential, partly acting as aerials 
and absorptive, and partly conductive and gniding, and we 


should expect that experiment will prove the latter action to 
be the most marked. 


FROM the experiments given, however, it does not seem 
quite conclusive that the results obtained were not due to 
electromagnetic waves through the ground. A simple test 
would have shown this. If at the completion of the experi- 
ment depicted in Fig. 1 (c) of the Paper, the tree had been cut 
down and an additional test had been made, signals would 
still have been received if the disturbance was through the 
earth, but they would have ceased in the case of true Hertzian 
waves save possibly under exceptional conditions. A point of 
interest in the experiments is that the true aerial was of high 
resistance—in some cases over 350 ohms per foot run—and the 
coherer could not be placed in the direct circuit, but was a 
shunt to the tree. 
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THE section on ** Electromotive Forces in Growing Trees " 
describes experiments of a preliminary character on a very 
difficult subject. It would certainly be of great scientific 
interest if it could be proved that the electromotive forces 
described are of a physiological character and not merely due to 
a difference of potential between the atmosphere at the top 
and bottom of the tree. It would have been instructive if the 
variation of potential grade, if any, in an inert aerial con- 
ductor could have been noted at the same time. 


WE have received a pamphlet concerning the wireless tele- 
graph system of Prof. ALESSANDRO ARTOM, of Turin, which 
consists of a letter addressed by him to the Academy of Lincei, 
and states, boldly, the results of experiments carried out in 
Italian waters during 1903 and 1904. In this system Prof. 
ARTOM attempte to produce and utilise circularly or ellipti- 
cally-polarised electromagnetic waves instead of the customary 
plane-polarised radiation. Very little definite information has 
been published ot the actual disposition of the sending and 
receiving apparatus. So far as we can gather, there are at the 
sending end two spark-gaps arranged perpendicularly to one 
another, both put into operation by the same induction coil, 
but thrown out of phase by the inclusion in one spark-circuit 
of inductance or capacity. One of the balls is connected to 
an air-wire, which, it is presumed by the inventor, radiates 
elliptically-polarised waves. Now according to Prof. ARTOM, 
elliptically-polarised waves can be given a determinate direction 
more easily than plane-polarised waves. We do not know how 
the directing is accomplished ; but the experiments in the pam- 
phlet under notice appear to have proved that signals can be 
sent 300km. to the west without affecting a station—in tune, 
we have to suppose—only 100km. south of the sender. Not- 
withstanding all this, we find it difficult to see how, in the first 
place, elliptically-polarised waves are detached from a vertical 
air-wire or air-wires, and how, in the second place, the elliptic 
character is retained during propagation in spite of the inevit- 
able and rapid dissipation of the horizontal component at the 
surface of the earth. We are forced, in fact, to the conclusion 
that only plane-polarised radiation of the ordinary type can 
reach the receiving station, and thus that the success of the 
recent experiments is due to the mode of directing rather than 
to the character imparted to the waves. 
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The James Forrest Lecture.—Col. R. E. B. Crompton, C.B., 
will deliver the 13th “James Forrest” lecture at the Institution 
of Civil Engineers on Monday, April 10th, at 8 p.m. The sub- 
ject is “ Unsolved Problems in trical Engineering.” 

Waterloo and City Railway.—In Mr. Herbert Jones’ Paper 
on the Waterloo and City Railway, an error crept into the 
table printed on page 801, where the “units per passenger- 
mile (at switchboard)” should be 0°0858 “(at switchboard) ” 
meaning units used for traction purposes. In our note on the 
same subject, on page 778, instead of 2} train-ton-miles, 
“ 1:47 train-ton-miles " should be read. 

Personal.—Lord Kelvin will be the recipient of the first 
John Fritz gold medal awarded by the joint committee of the 
four national American engineering societies, under the deed 
of gift, to the man most representative of, and eminent in, 
scientific advance in the engineering field. "This medal was 
founded three years ago on the occasion of the 80th birthday 
of John Fritz, the famous inventor and engineer in the iron 
and steel industry, who is still enjoying excellent health. 


Oable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


e—Pinheiros ........ Aug. 18, 1902 

Issa (Yemen)—Oamaran Oct. 23,1903 .. — 
Tarifa—Tangier ооооосооосоое о Jan. 18, 1904 ее — 
Сауеппе —Paramaribo ...... July 18, 1904 .. — 
Jamaica— Colon Jan. 10, 1905 — 
Gibraltar—Tangier.......... Feb. 20, 1906 Mar. 7,1906 
Oran—Tangiers ............ Feb. 24, 1905 — 
England—Channel Islands .. Feb. 28, 1905 Mar. 7,1905 
Suakim—Jeddah .......... Mar. 3, 1905 .. 


Students’ Section of the Institution of Electrical Engineers. 
— Ihe first annual dinner of the Students’ Section of the 
Institution of Electrical Engineers will be held on Thursday, 
March 16th, at the Holborn Restaurant, àt 7 for 7:30 p.m. 
Mr. H. D. Symons, chairman of the Students' Section, will 
occupy the chair, and Mr. A. Siemens, president of the Insti- 
tution, will be the guest of the evening. All students, who 
are able, are particularly requested to be present. Tickets 
can be obtained from the Students' hon. secretary. 


Glasgow University Physical Society.—The annual business 
mecting of this society was held on March 1. The following 
are the office-bearers for 1905-6 :— Hon. president, Lord Kelvin, 
G. C. V. O.; president, Prof. Andrew Gray, LL. D.; vice-presi- 
dent, James G. Gray, B. Sc.; secretary, John M‘Whan ; junior 
secretary, D. Meek; treasurer, George Green, M. A. easrs. 
William Miller and John Miller read communications of 
research on “ etic Viscosity in Liquids,” and “ The Effect 
of Overstrain on Magnetisation.” 

Royal Society.—Among the Papers down for reading 
yesterday were the following :—*“ Ionic Sizes in Relation to 
the Conductivity of Electrolytes,” by W. R. Bousfield, com- 
municated by Prof. J. Larmor, F.R.S; “ Explosions of 
Mixtures of Coal-gas and Air in a Closed Vessel,” by L. 
Bairstow and A. D. Alexander, communicated by Prof. 
J. Perry, F. R. S.; On some Continuous Observations on 
the Rate of Dissipation of Electric Charges in the Open Air,” 
by C. Coleridge Farr, communicated by Dr. C. Chree, F.R.S. 


Glasgow University Engineering Society.—The annual visit 
of the Glasgow University Engineering Society is to Newcastle 
this year. The following works have consented to receive the 
members of the society: Messrs. Sir W. G. Armstrong, Whit- 
worth & Co. (Ltd.), C. A. Parsons & Со., Swan Hunter & 
Wigham Richardson (Ltd.), the Wallsend Slipway & Engineer- 
ing Co. (Ltd.), Stockton-on-Tees ; the Cargo Fleet Iron Co. 
(Ltd.), and the Newcastle-upon-Tyne Electric Supply Co. (Ltd.). 
Other places of interest will be visited if time permits. Appli- 
cations to take part in the visit received after March 15th 
will be disregarded, and members applying late will have to 
make their own travelling and hotel arrangements. 

Strike on the New York Subway.—The whole of the 
employés of the New York subway, which was recently 
opened, went out on strike at the beginning of the week. The 
demands of the workmen are principally higher wages. 
Naturally great inconvenience has been caused, as practically 
the service on both the underground and the elevated rail- 
ways has been suspended, only a very intermittent service 
being maintained. The question of arbitration has been 


suggested, but so far the companies take up the attitude that 
there is nothing upon which to arbitrate. So far as the sub- 
way is concerned, this is working under the superintendence 
of the New York Rapid Transit Commissioners, and the presi- 
dent of that body has hinted that if a full service is not 
resumed within a reasonable time the city authorities will take 
charge of the railway. Owing to the cars being worked by 
temporary and unskilled crews, a collision occurred in whic 
several people were somewhat injured. 

Royal Meteorological Society.—The Council of the Royal 
Meteorological Society have arranged to hold, b ission 
of the President and Council of the Institution of Civil 
Engineers, at 25, Great George-street, Westminster, an exhi- 
bition of meteorological instruments from Tuesday the 14th 
to Friday the 17th inst. The exhibition will be chiefly 
devoted to recording instruments, but will also include new 
meteorological apparatus invented or first constructed since the 
society’s last exhibition, as well as photographs, drawings and 
other objects possessing meteorological interest. The exhibi- 
tion will be open as follows :—Tuesday 14th 2 p.m. to 9:30 p.m.; 
Wednesday 15th, 10 a.m. to 9:30 p.m.; Thursday 16th, 10 a.m. 
to 5 p.m.; Friday 17th, 10 am. to5 pm. A brief address 
will be given each afternoon at 3:30 descriptive of the instru- 
ments included in the exhibition. The next meeting of the 
society will be held at 25, Great George-street on Tuesday, 
15th inst., at 7:30 p.m., when a Paper “On the Growth of Instru- 
mental Meteorology ” will be by R. Bentley, president. 

University Oollege (London) Engineering Society. On 
Friday, February 17th, a general meeting of thé society was 
held, at which Mr. W. Hunt read a Paper on Are Lamps 
and Methods of Arc Lighting adopted by the General Electric 
Co. of U.S.A.” Mr. W. C. Clinton, B. Sc., occupied the chair. 
Mr. Hunt commenced his Paper by describing the variations 
of the carbon arc and the effect of the quality of the carbons 
on the light emitted. He next described the interchangeable 
parts of the multiple are lamp and work of cleaning and 
repairing, and dealt with the various systems of working. 
The author concluded his Paper with a series of figures, con- 
trasting the cost of working arc lamps with the cost of work- 
ing incandescent lamps, afterwards exhibiting one of the 
latest types of arc lamps manufactured by the General Electric 
Co. of America. Mr. Clinton, in proposing a vote of thanks 
to Mr. Hunt for his Paper, stated that it was particularly 
interesting on account of the contrast drawn between the 
standard aps and American practice. Messrs. G. B. Dyke, 
B. Sc., H. F. G. Woods and F. J. Kean took part in the 
discussion. 

Bills in Parliament: Session 1905.—A report has been 
issued by the Board of Trade upon the Bills and Provisional 
Orders which will be dealt with in the coming Parliamentary 
session. Full particulars of all Bills &c., of electrical 
interest have already appeared in our columns. Some figures, 
taken from the Board of Trade Report, however, as to the 
number of the various measures, &c., will be interesting. There 
are 28 tramway Bills, 15 Billsrelating to the supply of electricity, 
and 11 Bills relating to electric railways. Under the tramway 
Bills 73 miles of tramways are proposed which will involve the 
raising of additional capital to the value of £1,971,457. The 
nunber of tramway Bills shows a decrease of 11 compared with 
last session. Under the Bills relating to the supply of elec- 
tricity the proposed capital is £9,426,998. There have been 
12 applications to the Board of Trade for Tramway Provisional 
Orders, the total length of the lines being 11 miles 27 chains 
double-track and 16 miles 52 chains single-track, while the 
estimated cost is £321,226. Electric hghting Provisional 
Orders to the number of 62 have been applied for, the total 
capital to be expended amounting to £783,037. 

The Proposed North-East London Railway.—The President 
of the Board of Trade, Mr. Gerald Balfour, received on Wed- 
nesday a deputation from the local authorities whose districts 
will be traversed by the proposed electric railway from the 
City to Walthamstow and Cheshunt. Among those present 
were Mr. D. J. Morgan, M.P., Mr. Bousfield, K.C., M.P., and 
Sir M. Bhownaggree, M.P., the Mayor of Hackney, and others, 
the object of the deputation being to seek special facilities for 
the North-East London Railway Bill in Parliament. All the 
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local authorities are in support and the need for the extra 
means of communication was strongly urged. In reply, Mr. 
Balfour said the present opinion of the Government and Public 
Departments was that no new large railway schemes affecting 
London should be allowed to be promoted until the Royal Com- 
mission on London Traffic had reported. Of course, the question 
was whether a special exception should be made in this case, and 
in favour of this, the promoters had the fact that such a special 
exception was made last year in respect of a similar bill, which 
was, however, thrown out in.Committee on financial grounds. 
It was, however, a question not so much for the Board of Trade 
as for Parliament, and he would be very glad to lay before the 
authorities of both Houses the views of the deputation. 


High-Voltage Continuous-Current Power Transmission.— 
According to the Zeitschrift für Elektrotechnik, the Compagnie 
de l'Industrie Electrique (Thury) in Geneva is carrying out a 
high-tension continuous-current power transmission between 
Moutiers and Lyon, 180km. (112 miles) distant. At the 
water-power station at Moutiers there are to be four generating 
sets, each consisting of a turbine driving two six-pole series 
dynamos at 300 revs. per min. Each dynamo is designed for 
75 amperes and 7,200 volts, and the aggregate station capacity 
is, therefore, 4,320kw. Electric energy, at 57,600 volte, is to be 
transmitted, for the most part, by two copper wires of 9mm. 
(0°354in.) diameter, but within the boundaries of Lyons under- 
ground cables are to be used. It is anticipated that the 
absence of induction and resonance effects will permit the use 
of a cable normally designed for 50,000 volts alternating. Part 
of the electric energy is to be transformed in a sub-station in 
Lyons to continuous current at 600 volts for traction purposes, 
while the remainder is to be converted in a second sub-station 
by motor-generators to three-phase current at 25,000 volts. 
Since the middle point both of the generating plant at Moutiers 
and of the motor plant at Lyon is earthed, the maximum electro- 
static pressure between transmission line and earth is limited 
to 28,800 volts. 


Post Office and the Telephone System.—The Postmaster- 
General on Monday received a deputation at the House of 
Commons of representatives of municipalities who have erected 
telephone systems. "The deputation was headed by the Lord 
Provost of Glasgow, and the points put forward were sum- 
marised as follows :—It was stated that the partial purchase of 
the London system of the National Telephone Co. and the 
postponement of the purchase of the provincial systems was to 
be deprecated, as this was an incentive to.the company to 
devote greater energy and capital towards crushing the pro- 
vincial municipal telephone systems. It was not essential for 
the telephone service to be conducted as a national monopoly 
in as much as nearly 98 per cent. of the total calls were local 
calls ; and it was quite feasible for the Post Office to administer 
the acquired system of the National Telephone Co. in friendly 
competition with municipalities who had telephone licences, 
and to give greater encouragement to other local authorities to 
apply for licences. In the event of the postponement of 
the purchase of the National Company's undertaking, the 
Post Office ought to enter into vigorous competition with the 
company throughout the United Kingdom in co-operation 
with the municipalities in order to avoid the danger of inflated 
price being forced upon the Government. The possibility of 
an extension of the company's licence would meet with most 
strenuous opposition from the municipalities, it would prolong 
the existing unsatisfactory condition of telephone affairs in this 
country and enable the telephone monopoly to reach such 
gigantic proportions as ultimately to render a reasonable 
settlement impossible and to create a menace to the commercial 
interests of the Kingdom. The Postmaster-General (Lord 
Stanley), in a brief reply, pointed out that he was strongly of 
opinion that the telephone system of the country should be 
nationalised, and he would be pleased to have another inter- 
view with the deputation in order that this aspect of the 
question might be further developed. 

Personal.— Mr. W. A. Chamen, the chief electrical engineer 
to the Glasgow Corporation, has just resigned his position in 
order to take upa post of responsibility with Messrs. Bramwell 
& Harris. Mr. Chamen’s decision to leave Glasgow was made 


known at a meeting of the Glasgow Corporation on Thursday 


last week in a letter in which he expressed sincere thanks for 
the kindness and courtesy which have always been extended to 
him by the Lord Provost, magistrates, committees, &c., at 
Glasgow. The resignation was accepted, it being agreed to 
release Mr. Chamen at as early a date as possible instead of 
stipulating for the legal three months’ notice. Mr. Chamen, 
who was born in 1863, commenced his electrical training at 
Messrs. Crompton’s Chelmsford works in 1881 as an 
“improver.” He remained with this firm until 1898, when he 
was appointed chief engineer to the Glasgow Corpora- 
tion, the post which he is now relinquishing. Throughout 
has association with Messrs. Crompton & Co., Mr. Chamen 
was largely engaged on “ outside” work. For a number of 
years he was chief outdoor engineer and he has superintended 
the erection of a large number of installations. Mr. Chamen 
has served on the Council of the Institution of Electrical 
Engineers, and was one of the sub-committee which prepared 
the Institution’s Standard Rules, and was Chairman of the 
Glasgow Local Section of the Institution of Electrical Engi- 
neers in 1903. Mr. W. W. Lackie, the present chief assistant, 
is to be appointed Mr. Chamen’s successor, at a salary of £800 
rising to £1,000 per annum. Mr. Lackie’s recent Paper on 
“ Earthing appears in another part of this issue. Mr. 
Archibald Page superintendent of the Glasgow Corporation 
lighting department generating station and sub-stations, suc- 
ceeds Mr. Lackie as chief assistant. His commencing salary 
will be £500 per annum. 


The Glasgow Corporation is losing another official in 
the person of Mr. C. A. King, who has resigned in order to 
accept a position with the Metropolitan District Railway Co. 
It will be remembered that Mr. John Young, the present 
general manager of this company, was at one time general 
manager of the Glasgow Corporation tramways. 


Application of Electricity to Mines.—The following is an 
abstract of the discussion on Mr. A. C. Anderson’s Paper on 
the above subject, read before the Birmingham Local Section 
of the Institution of Electrical Engineers on February 15: 
and reported in our issue of Feb. 17, p. 695. 


Prof. RepuaYNE favoured electricity as a motive power in mines for 
most purposes, but thought compressed air would continue to be & 
formidable competitor as long as there was any liability to sparking 
troubles with electric systems, Very old compressed-air plants might 
show an efficiency of 30 per cent., as quoted by the author, but modern 
systems, employing isothermal compression combined with re-heating, 
had frequently an overall efficiency of 70 per cent. With respect to 
drilling, however, he was of opinion that electricity had failed to compete 
with compressed air as a motive power. There were several electric 
drills, more especially of the rotary type, that would do good work, but 
they were not suitable for mines. They were much more comolicated 
than pneumatic drills, and more costly in upkeep. | 

Mr. ReaveLL (Ipswich), advocated air compressors in conjunction with 
electric generators at the pit head, and electric distribution to different 
parts of the mine. This system would reduce first cost and result in & 
greater economy of working than any other. Pneumatic machinery was 
most suitable for coal cutting, drilling, &c., and the compressed air for 
these could be supplied by an electrically-driven air compressor through 
short lengths of pipe. Coal cutters frequently jambed. With a pneumatic 
tool it was a simple matter to cut off the air sapply, withdraw cutter, and 
make a fresh start. But in the care of an electrically-driven machine, 
it meant the replacing of a fuse, and a consequent delay. He then showed 
a lantern slide illustrating a portable electrically-driven air compressor 
suitable for the work he had indicated. Another advantage resulting 
from the use of compressed air was its storage capacity. With a system 
entirely depending upon electricity, the generating plant had to have a 
capacity capable of dealing with the whole of the equipment. He con- 
demned compression at the pit head, as it frequently resulted in the loss 
of 50 per cent. of the power generated. 

Mr. Gorr said that many engineers considered the loss of pressure of 
compressed air due to friction in the shaft pipes to be compensated by the 
head. One of the troubles of electric distribution was the fact that in the 
shaft cables the core was liable to slip down the insulation. This neces- 
sitated a special form of suspension, A point the author had omitted was 
the necessity of lightning arresters, where overhead wires were used for 
lighting and power transmission at the pit head. He instanced a case in 
which the omission of this precaution had necessitated the replacing of 
the shaft cables. 

Mr. M. B. Wir» was in favour of continuous-current motors for many 
reasons, amongst which he mentioned over-load capacity and speed 
variation. For pumping and very large haulage, such as endless rope, 
main and tail with long runs, alternating-current, however, would be 
the better system. A standard speed for single or double drum gears 
was 5 miles per hour, but they worked without any trouble at speeds 
varying from 2 to 8 miles per hour. 

Mr. H. M. Honart, in а written communication, expressed his opinion 
that both continuous and polyphase systems would find wide fields of 
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usefulness in mining work. In those cases where the use of polyphase 
currents was most suitable, 16 was of paramount importance to employ 
a low frequency, for the power applications were of primary importance 
in mining, and any questions relating to the quality of the lighting were 
of secondary importance. Moreover, it was a fallacy to regard the ques- 
tion of lighting at low frequencies as offering grave difficulties. The 
lower the frequency the lower should be the voltage chosen for the incan- 
descent lighting circuits, and the higher should be the candle-power 
per lamp; for by these means the carbon filament would be of 
sutficiently large section to store the heat and obviate material reduction 
of temperature between the peaks of current of successive cycles. The 
performance of the motors was enormously bettered by the use of low 
frequencies. This would lead to higher power-factors, lower magnetising 
current even with larger air-gap, greater overload capacity and also 
cheaper motors, since for a given output the diameters would be smaller 
and the lengths greater. Capacity effects in the cables would also be 
decreased. The squirrel-cage type should be freely used, even in motors 
of large capacity. 

Mr. ANDERSON, in his repiy, said that the replacement of fuses in 
coal cutters driven by polyphase motors was of rare occurence, Liquid 
rheostats were very good as starters; for variable speed work the ordinary 
type of regulator should be used. The advocacy of a low frequency was 
very interesting, but the low voltage necessary for successful lighting 
would hardly conduce to the best economy. The system of starting 
motors by running up with the generator added considerably to the 
capital outlay, as separate circuits were necessary. 

Wireless Telegraph Notes.—On Friday evening last Mr. 
Marconi delivered a lecture on “ Wireless Telegraphy " at 
the Royal Institution. After giving a résumé of the science 
from its beginning, he said that the interference objection 
advanced against wireless telegraphy was equally applicable to 
line work where several stations were on the same line. Con- 
siderable improvements were being made in methods of tuning, 
but he was unable to disclose any of them owing to pending 
applications for patents. As far as he knew, it had not been 
found possible to actuate satisfactorily a recording instrument 
or relay by means of a self-restoring coherer or anti-coherer. 
It had also been his experience that these non-tapped coherers 
were far too deficient in reliability for regular commercial 
work, especially if placed in the hands of inexpert operators, 
Referring to the magnetic detector, Mr. Marconi said : 

The adoption of this magnetic receiver was the means of bringing 
about a great improvement in the practical working conditions of wire- 
less telegraphy, by making it possible to do away with the troublesome 
adjustments necessary when using coherers, and also by considerably 
increasing the speed at which it is possible to receive, the speed de- 
pending solely on the ability of the individual operators. Thus a speed 
of over 30 words per minute has easily been attained. 


Evidently therefore, Mr. Marconi does not recognise Dr. 
De Forest's work, or he has not heard of it. In De Forest's 
Holyhead-Howth experiments a self-restoring coherer, or anti- 
coherer, was used with perfect success, and if this was not 
a sufficiently good commercial test then one has only to refer 
to the De Forest work carried out by Capt. Lionel James for 
The Times newspaper in the Far East. In this case messages 
of 2,000 words in length were sent from a ship at sea and 
received by a self-restoring coherer, or anti-coherer, without 
a single error. Moreover, in both instances the speed was 
well above 30 words per minute. These tests were duly 
referred to in The Electrician, of which Mr. Marconi is 
evidently a diligent reader. Mr. Marconi was glad to be 
able to announce that he had recently constructed a magnetic 
receiver that would worka relay and recorder. This had been 
effected by modifying the circuits, especially by increasing their 
length, and by using a particular quality of iron, so as to 
obtain a slowed-down impulse capable of working a recording 
instrument. It was possible by means of this device to use an 
automatic transmitter and attain a speed of working as high 
as 100 words per minute. For tuning purposes this form of 
receiver was much better than the ordinary coherer, for the 
reason that it possessed a low and uniform resistance. In con- 
junction with Prof. Fleming he had recently made some further 
improvements, but he was not at liberty to disclose them. A 
breakdown in the insulation of the apparatus at Cape Breton made 
it necessary to suspend The Times service of 1903, and the trans- 
mission of public messages will not be attempted until a reliable 
and continuous service can be maintained and guaranteed under 
all ordinary conditions Mr. Marconi had not the slightest doubt 
but that in a very short time the practicability and reliability 
of trans-Atlantic wireless telegraphy would be fully demon- 
strated. "There was considerable difference in transmission by 
day and hy night, and the long-distance stations averaged by 
day two-fifths of the distance covered by night. This was 


partly due to obstruction caused by electrons thrown off from 
the sun. The “daylight effect" did not increase gradually as 
daylight increased, but the change took place in about two 
minutes. He concluded by expressing the opinion that the 
transmission of messages to the Antipodes would open up pos- 
sibilities of carrying out tests of very great scientific 
interest, since the waves would travel round all parts 
of the globe and concentrate at a point. Thus it might be 
possible for messages to be sent to distant lans by means of a 
very small amount of electrical energy. 

It was stated in The Electriciun of February 24th that wire- 
less telegraphy was to be established in the Suez Canal. The 
Egypt correspondent of the .[frican JPorld now announces 
that the Government has not seen its way to sanction the 
installation, and the Lloyd's men who would have worked the 
station are on their way back to England. 


a н . T—-—V—ęłT 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To.day) FRIDAY, March 10th. 
Rucspy ENGINEERING SOCIETY. 

Sp.m, Meeting in the Benn Buildings, High-street, Rugby, wher 
Mr. J. T. Milton will deliver the second of his course of lecturee 
on “ The Minute Structure of Metals." 

Pnuysicar, Society. 

S p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) “ On the Stresses in the Earth’: 
Crust before and after the sinking of a Bore-hole," by Dr. C. Chree, 
F.R.S. (2) On the Lateral Vibration of Bars of Uniform and 
Varying Sectional Area," by J. Morrow. (3) On Direct-read- 
ing Resistance Thermometers, with an Appendix on Composite 
Thermocouples,” by A. Campbell. 

Roya INSTITUTION. 

9 p.m. Evening Discourse :—‘‘ The Structure of the Atom,” by Prof. 

J. J. Thomson, F.R.S. | 


SATURDAY, March 11th. 
INSTITUTION OF ELECTRICAL. ENGINEERS: STUDENTS’ SECTION. 


2:15 p.m. Visit to Messrs. D. Napier & Sons’ works, Acton Vale, W. 
Meet at the works. 
T ROYAL INSTITUTION. 
3:0 p.m. Afternoon Lecture I: —“Electrical Properties of Radioactive 
Substances," by Prof. J. J. Thomson, F. R. S. 


BRING HAM AND District ELECTRIC CLUB. | 
7:30 p.m. Meeting at the Colonnade Hotel, New-street, Birmingham. 
Paper to be read: “Electric Lifting Machinery," by E. С. К. 
Marks. | 


MONDAY, March 13th, 
SociETY oF ARTS. 
8 p.m. Cantor Lecture I.: Telephony,” by Н. Laws Webb. 


TUESDAY, March 14th. Е 
INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER Посл, SScTION. 

7:30 p.m. Meeting in the University (Physical Laboratory). Paper. 
to be read : ‘‘ Low-tension Thermal Cut-oats," by Prof. Schwartz 
and W. H. N. James. 

INSTITUTION OF ELECTRICAL ENGINEERS: Guascow Locar SECTION. 

8 p.m. Meeting at 207, Bath-street, when the discussion on Mr. 
W. W. Lackie’s Paper on Earthing ” will be taken. 


WEDNESDAY, March 15th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
7:30 p.m. Meeting at 92, Victoria-street, Westminster, S. W. Paper 
to be read: Electrical Pyrometry,” by P. L. Weir. 


Боул, METEOROLOGICAL Society. 
7:30 рт. Meeting at the Institution of Electrical Engineers, 25, 
Great George-street, Westminster, S.W. Paper to be read: On 
the Growth of Instrumental Meteorology,” by R. Bentley. 


Іхвтгтоттох oF ELECTRICAL ENGINEERS: BIRMINGHAM Loca SECTION. 

7:46 p.m. Meeting at the University. Paper to be read : ‘‘ Commuta- 
tions in a Four-pole Machine," by J. K. Catterson-Smith. Time 
permitting, the following will also be read: '* Notes on Heating 
and Sparking Limits in Variable Speed Motors," by A. H. Bate. 

Royat MicRoscopIcAT, Society. 

8 p.m. Meeting at 20, Hanover-square, W., when a lecture on “ A 
Review of Work done by Metallographers " will be delivered by 
J, E. Stead, F.R.5. 


THURSDAY, March 16th. "E c ЗВ 
INSTITUTION OF ELECTRICAL ENGINEERS: LERDS LocaL SECTION. 
7:15 p.m. Meeting at the University. Paper to be read: “ Power 

Gas,” by Dr, F. H. Bowman. 


FRIDAY, March 17th. 
NATIONAL Pryeican LABORATORx. 
3.80 p.m. Meeting of the General Board at Bushy House. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER STUDENTS’ SECTION. 
7:30 p.m. Meeting in the Municipal School of Technology. Paper 
to be read: * High-Tension Switch Gear,” by C. R. St. John 
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THE NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY 
00.8 ACCOUNTS. 


The total units sold by this company during the year ended 
December 31, 1904, amounted to 17,132,153, which, compared 
with the previous year’s figure of 9,033,625 units, shows the 
remarkable increase of 8,098,528—nearly 100 per cent. Of 
these 17 million units, 24 million were sold to consumers for 
lighting, 6 million for power and 8} million for traction and 
*in bulk.” No less than 7,446,397 units were used in the 
works or “unaccounted for.” In 1903, over 7 million units 
were sold to consumers for lighting and traction, and nearly 
2 million for traction and “іп bulk.” 

The business done in 1904 resulted in a gross profit of 
£61,440. 78. 114., most of which has been distributed to the 
shareholders, but £6,000 has been set aside for depreciation 
and £872 is being carried forward. In addition to this 
£6,000, the depreciation fund has also been increased to 
the extent of another £25,000, drawn from the reserve fund, 
to which, however, no contributions have been made out of 
revenue, the basis of the fund being premiums received 
in issuing new capital The gross profit on the previous 
year's working amounted to £42,567. 4s. 2d., none of which 
was carried to the depreciation fund. | 

During 1904 the maximum load was 11,200kw., as against 
6,405kw. in 1903. The number of consumers at the end of 
1904 was 3,316, whereas it was only 2,468 at the end of 1903, 
and the connections to mains equivalent to 8 c.p. lamps reached 
the figures of 850,000 and 347,248 on Dec. 31 of each year 
respectively. The capacity of the works was increased from 
7,425 to 16,250kw. during 1904. 

Excluding “ management charges" the cost of generating 
and distributing 17 million units was £28,423. 11s. 6d., while 
for the 9 millions in the previous year it was £22,888. 88. 4d. 

The following Table shows the various costs per unit sold : 


Year ended Year ended 


Generating and distributing costs. Dec. 31, 03. Deo. 31. 04 
. , ° Ы 9 е 


„„ иинин элда КАА Иөз 0:229d. .... 0-1624. 
Oil, waste, water and stores 0°042d. .... 0°022d. 
Proportion of salaries of engineers and officers .. (-083d. . 0-051d. 
Wages, maintenance and repairs .............. 0°254d . 0°163d, 
mE General costs. 0*608d. .... 0:898d, 
Rents, rates and ахев........................ 0:069d. . 0°074d. 
Management, insurance and law expenses ...... 0:172d. .... 0:191d. 
Depreciation of sundry stocks and office furniture 0-058d. .... 0-003а. 
Total costa 0°902d. .... 0°666d. 


The sum of £31,000 carried to depreciation account in 1904 
represents 0°435d. per unit sold in that year, and if added to 
the total costs would bring the total to 1*101d. per unit, but of 
course this sum may be divided over a number of years in 
estimating the real cost of production. 

In 1903 the load-factor was 16:1 
cent. in 1904. 


The following is an analysis of the capital expenditure : 


per cent., and 17°46 per 


Total £ Total 2 | 
expendi- er | 5 Of || expendi- УА 
ture to аж total. ture to | Per total 
Deo. 31, *" Dec. 31, 04 | 
Lands, incl. law charges £ | | | £ | 
incidental to acquisition. 53,799; 73, 53 51,092| 81! 45 
Buildings .............. 98,264 | 182| 9-6 | 123,238 7:6! 10-7 
Machinery ..... er ыа 353,298 | 47°6| 34:5), 410,998 | 25:3 ! 85:9 
Accumulators at generating 
and distributing stations 16,659 2-2) 1:6) 18,683, 12 1:6 
Mains, including laying ..| 319,438 | 43:0 | 31:3 338,928 20:8 29-6 
Transformers, motors & іп- | | 
stallations on consumers' | | | 
premises, &&... 108,658 14:6| 10°6)' 116,304 71 101 
Mete s 16,020 2-2] 1:6! 19,769, 12 17 
Electrical instruments. 30,059 4:1; 29 | 40,286 25 35 
Cost of licence, provisional | | 
orders, acts, KC. ........ 26,967 | 3-6, 96 | 28,107 17 24 
1,023,162 137-8 [100-0 1,147,405 70:5 100-0 


— — —e— 


An interesting statement in the directors’ report is the 
announcement of an agreement, confirmed by the shareholders 
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last Thursday, for the transfer of the County of Durham 
Electric Power Supply Co.’s undertaking to the Newcastle- 
upon-Tyne Electric Supply Co. We gave particulars of this 
agreement in our last issue, and publish a report of the com- 
pany’s meeting this week. 


STEAM TURBINE AND BOILER TESTS AT THE 
NEEPSEND ELECTRIC STATION. 


— — 


Mr. S. E. Fedden, general manager and engineer of the 
Sheffield Corporation electric supply department, sends us the 
following interesting and instructive figures relating to the 
turbine plant and boiler equipment at the new Neepsend gene- 
rating station of the Sheffield Corporation. A full description 
of this station was published in The Electrician, Vol. LIIL, 
p. 465. 

The boilers and turbo-generators have now been in regular 
service for about 5 months, and the comparisons of the results 
obtained under actual working conditions with the trial tests 
bars in the makers' works and on site will be of considerable 
value. 

The two-phase turbo-generators—two in number—are of the 
revolving armature type and were specified to give an output of 
1,500kw. at 2,000 to 2,200 volts and 50 ~ per second on an 
inductive load having а power factor of 0°85, and an overload 
capacity of 10 per cent. for one hour, with a steam pressure of 
1901, at the stop valve, а superheat of 100deg.F. at the sto 
valve, a temperature of circulating water of 60 to 80deg. F. an 
at a speed of 1,500 revs. per min. The steam consumption in lbs. 
per kilowatt-hour was to conform to the following figures :— 

With circulating water at 60°F, . . 18:4 at full-load, 21-2 at half. load. 

» » 70?F. .. 19:5 T 22:5 " 
” » 80°F. .. 20:2 " 29:4 " 

The above figures were not to include the power required 

for the air and circulating pumps, as these are motor driven 


from the station 'bus bars. The exciters are direct coupled 
to the turbine shaft. | 


Test of 1,500kw. Turbo- Alternators for Sheffield Corporation at Makers 
Works, without Vacuum Augmentor.—Novembcr, 1908. 


At stop valve. | 


| Steam used per hr, 
= œ—Pi — —- Vacuum — — 
Press. above Super- | in Speed, о . | Lbs. 
atmosphere. heat. inches. Р: MEEN: Lbs. | per. kw 
Lbs. p. sq. in. Deg. F. | | B 
115:6 1430 | 2518 | 1,500 | 1,029°30 | 20°70 
137°0 119°0 25°97 1,500 534-25 | 2402 
150:3 12:4 26-62 1,500 0:00 | ager 
128:5 1253 26°76 1,500 ' 1,5845 | 1761 
131:0 | 12836 27:52 1,500 | 1,070:90 1824 
145:0 1100 28:14 1,500 52990 21587 
148:7 | 38:4 28:57 1,500 000. 2,8780, — 
Test of Same Machines after Erection at Neepsend Power Station.— 
July, 1904. 
179:8 92:7 27-08 | 1,500 | 1,996:9 30-200 18:901 
193:7 100°8 | 2740 , 1,000 | 1,6114 


29:590 18:38 


* Average full load excitation, 0°5 per cent. 
t Average pressure drop, from no load to full load, 3:15 per cent. 
i Air and circulating pump motors used 2:14 per cent. of output. 
§ Exciter output, 0°52 per cent. of total output. 


After running for five months at 16 hours per day and six 
days a week, during which time the normal load has been 
about 1,000kw. during daytime and 1,400kw. to 1,600kw. 
during the dark hours before 11 p.m., an average was taken of 
10 weeks—November 20th to January 22nd—with the results 
shown in the following table :— 


| | 

7 | 
сан Vacuum speed 
Press. above atmos. Superheat. 
Lbs. per sd. in. | Degs. F. 


em 


Lbs. per 
‚ kw. 


At stop valve. 


; сла 
TUNE б kw. Lbs. 


100 27 


1,500 979 21.850 2241 


The boilers are of the Stirling five-drum water-tube type, 
two in number, and connected each to its own turbine, with 
provision for connecting to a common steam main if required. 


e | 
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The fuel, a low-grade slack, is fed by vity through 
measuring chambers into the hoppers of Bennis sprinkler 
stokers, the grates being fitted with the standard hollow bar 
and superheated steam jets by the same makers. Each boiler 
has four furnaces, the air supply being induced and heated by 
the flue gases on the Ellis & Eaves system, with some modifi- 
cations introduced by Mr. Fedden, which provide for a supply 
of heated air to the fire-bar inlets as well as to the front of the 
furnace and bridge. 

The specification for this steam-raising plant provided— 

That each boiler should be able to evaporate 30,000lb. of water per 
hour (from and at 212°Е.), assuming the calorific value of the fuel to be 
not less than 13,000 B.Th.U. 

That the full-load efficiency (30,00010.) taken over a period of eight 
hours should not fall below 75 per cent. 

That the most economical load efficiency (25,0001b.) should similarly 
be not less than 80 per cent. ; 

7; M 8 heating surface should be 6,210 sq. ft., and the grate surface 

Ratio of grate and heating surface 1 to 86:2. 


Test of Water-tube Boiler at Neepsend Works. — July, 1904. 
Duration of Test, 8 hours. 


Fuel Shireoaks engine slack. 
Calorific value, including 5:2 per cent. moisture .. B. Th. U. 11,8867 
Total coal in 8 hours „ ree lb. 41,440 
Average coal per һоог.............................. lb. 5,180 
Average weight of coal per hour per sq. ft. of grate ....lb. 71:9 
Total ash in eight hours ................ T lb. 3,195 
Total ash per hour ................ TD Ib. 399:3 
Total ash and clinker Il inean rE rE 172 
Total water evaporated ......... — ЕЗ "T . . . Ib. 854,850 
Water evaporated per hour ............ РОНА Ib, 44,356 
Water evaporated per hour per sq. ft. of heating surface lb. 7:14 
Total water evaporated from and at 212°F............. lb. 432,775 
Water evaporated from and at 212°Е, per hour ........ lb. 54,096 
Boiler pressure, average ............ SEAT н PA ГЕ lb 196˙8 
Temperature of steam at above pressure e 386˙4 F. 
Temperature of superheated steam атегаве.............. 475`4°Е, 
Average superheat ........ OR 5 89F. 
Water per pound of coal, actual........... „ lb. 8:563 
Water per pound of coal from and at 212°Е. .......... lb. 10:448 
Factor of equivalent evaporation from and at 212°F., in. 
cluding вирегһеа&........................ REA A V Re E 1:2196 
Average temperature of feed-water ....... — Et ng? 
Average temperature of flue gases at fen 480°F. 
Average temperature of heated air entering fires.......... 315°F. 
Average CO» in flue gases........... о... .... per cent, 15:2 
Average draught at fan suction .....,................. дїп. 
Efficiency, dncluding superheat .............. .. per cent. 84:9 
Cogts at Neepsend Station averaged over 10 weeks. 
Units generated ............ 3 Visas 940,620 
Working heur s T 960 
Coal.—Consumed tons ............ kA ARS TET 1,828 
Ditto, cost per unit .............. —À Ss 0-0964d. 
Water.—Consumed pounds .................... 21,079,000 
(191,0001b. is make-up water, costing} £4. 15s. 64.) 
Ditto, cost per unit. 001d 
Oil, waste, stores per unit. 0:002d 
Salaries and wages per unit. 0:072d 
Maintenance, light, power for auxiliaries, «oc. 
(charged at 0-5d. per unit) .................... 0-088d. 
!! овоне San eue s oda sevens 0:2094. 


The plant is still in the makers’ hands, but Mr. Fedden 
coucludes by saying that experience with similar machines in 
the Sheaf-street station does not lead him to fear any notable 
increase in the upkeep charges after the period of maintenance 
has expired. 


THE MURRAY TYPE-PRINTING TELEGRAPH. | 


The following is an abstract of the discussion which took 
place on Thursday, March 2nd, in connection with Mr. Donald 
Murray’s Paper describing his type-printing telegraph read 
before the Institution of Electrical Engineers on Thursday, 
February 23rd. An abstract of the Paper was given in our 
last issue on page 782. 

Mr. JOHN GAVEY said that one of the principal reasons why the old- 
fashioned Morse system of telegraphy had not yet been pasted: by type- 
printing systems was the fact that the telegraphic public had been 
educated to expect a high rate of speed, whether the messages were to be 
transmitted over two or three miles or over several hundred miles. 
The result was that there had been a tendency to discourage any 
operations that intervened between the receipt of the message at 
the counter and its passage over the wires, and again at the far 
end between its reception and its being handed over to the messen- 
ger. Of course it had always been recognised that, although this 
was an excellent system for the rapid tranamission of messages, the 


large number of lines required rendered this system rather costly. 
That difficulty had been got over in a measure by duplexing or quadru- 

plexing and other methods. He need hardly remind the audience that 

the B or increment side of a quadruplex system was the weak portion of 
it, and that when trouble occurred —bad insulation and other faults with 
which the telegraph man had to contend —the B side was the side that 

always failed. The British Post Office authorities, however, had had a 
very marked measure of success in the use of quadruplex working on the 

underground lines which were now being laid and which were rapidly 
approaching 3 between London and Glasgow. These wires 
had been laid in the majority of cases in loops, because they knew that 
thers would be a large amount of mutual induction—static and magnetic 
—between neighbouring wires if they were worked as single wires, 
earthed. They had adopted the following method of working so as to 

get an equally effective service out of metallic loops as was obtained 
by single wires. They jouer up a high-speed Wheatstone or quadru- 
plex on to a loop and superimposed a duplex circuit, so that they 
were enabled in this manner to get six channels out of two wires. 
When they considered, however, the transmission of Press matter, it was 
here that machine telegraphy had not only been generally used, but he 
had no hesitation in saying that the work of the country could not have 
been carried out without it. Now the Wheatstone system which has been 
commonly used in this connection was an admirable system so far as. 
transmission was concerned, but the reception had always, to his mind, 
been the weak portion of it. They could transmit messages at the rate 
of 300 or 400 words per minute, but at the receiving end they had to 
employ scores of men to write them out laboriously, and when he first 
heard of Mr. Murray’s beautiful system it struck him that therein lay the. 
solution of economic distribution of news matter, as well as perhaps of 
improving the method of delivering public messages. Within the last 
18 months the British Post Office authorities had carried out experiments 
on the Rowland telegraph, which was exhibited in Paris and briefly 
described by him in a Paper read before the Institution shortly after the 
Paris exhibition,* on the Buckingham system, the Mercardier aystem, in 
which they had promised 24 messages simultaneously, the Cried system 

and finally Mr. Murray’s beautiful system. The last, he hoped, would be. 
as successful as it ү to be. Perhaps the most novel feature, and 
certainly the one he had appreciated most in the apparatus, was the 
extremely ingenious method of getting synchronism between the trans- 
mitting and receiving apparatus, and the method of placing buffers at the 
extremities of the vibrating reed by clipping the signals was a beautifully 
designed thing, and in itself one of the prettiest features of the whole thing. 

Mr. H. LAWS WEBB said that Mr. Murray had described how the 
perforating operator could correct errors he knew of, but in his expe-. 
rience of ordinary type-writing operators a good many errors occurred 
which the operator was unconscious of, and he had no doubt that similar 
errors occurred in sending these telegraphic messages, which got through 
to the other end of the line, and were received at the receiving instru- 
ment and were actually printed before they were caught. It would be. 
interesting to know how such received errors were taken care of. Then. 
again there were errors which must occur in any telegraphic system, 
caused by kicks and current impulses getting shortened or lengthened. 
which must, of course, transmit themselves on to the receiving instru- 
ment. He hardly thought Mr. Murray had done justice to the actual 
pe of key-board perforators for telegraph work. The Bucking- 

key-board perforator, which was an electrical perforator producing 
letters of unequal length, had absolutely displaced in the New York offices 
of the Western Union Telegraph Co. all the metal punches formerly used 
for Wheatstone working, because the capacity of the operator was increased 
so very much and was much more regular. It had not been found very 
hard for an expert operator to perforate messages at the rate of about 80 
words per minute on the Buckingham key-board, and a certain male 
operator in New York had punched 47,708 messages in 152 days. This. 
was one man’s work on a keyboard perforator for Wheatstone working, 
and it gave an average of just under 314 messages a day, and on some days. 
the work done had reached 600 messages or even 700 messages a day. 
The average American message was а good deal longer than the average 
English message, for the reason that the custom still held in America to. 
allow the signature and address to go free of charge. The Buckingham 
system, it was stated in the Paper, had been tried and rejected by the 
British Post Office during the winter of 1903. It certainly was rejected, 
but opinions differed as to how far it was tried. Mr. Murray had stated 
that his system was experimented with by the Post Oftice for 18 months 
and possibly he would not have been far wrong if he had doubled that. 
riod. On the cther hand, the Buckingham system was actually tried 
b tbe Post Office for something like eight weeks, and the trial was 
stopped before the operating staff had had a fair chance to get hold of 
the new system. He could appreciate the theory that Mr. Gavey 
had explained which rules the Post Office system namely, that what 
the publie wanted was very rapid transmission, and that they took 
no account of distance in demanding a minimum amount of delay, 
but he had pot the slightest doubt that with proper organisation 
in the handling. commercial messages could be transmitted just. as 
quickly by an automatic machine system as by hand. 

Mr. W. JUDD said that one of the things which interested telegraph 
people—and cable people also— was the question of alphabets. It was 
almost impossible in a lar,e system of telegraphy to tamper with the 
alphabet. As an example of tbis, he mentioned that in one of the 
Australian colonies, not so many years ago, where the original Morse 
alphabet was used, it was determined to introduce the international code. 
Whether they succeeded or not he did not know, but a very chaotic period 
intervened, and he thought that before altering the alphabet on any large 
system they would have to consider the matter for a very long time. 


* The Electrician, Vol. XLVI., р. 166. 
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Mr. Murray had come to him with an idea that by means of Mr. S. G. 
Brown's relay perforator and Mr. Murray's apparatus it would be possible 
to punch out the slip of his alphabet at the other end of a long cable, 
pass it through a transmitter and so repeat the succession until the other 
side of the world was reached. This would be a comparatively simple 
matter if there were separate cables for each country— viz., if there were 
straight-through lines everywhere. But on all the main lines there was 
traftic coming on and going off at all times, and they would be confronted 
with the difficulty of the running number of each circuit. Starting with 
London, the number would have to be carried right through, but it would 
be impossible to do this owing to the cireumstance mentioned above, for 
the number would have to be transferred from one circuit to another 
with all sorts of intermediate numbere coming on. Under such conditions 
it would be impossible to keep any control over the traffic. He was very 
interested in the question of keyboard perforator speeds. His company 
had a model of their own which was coming along very soon, and the 
speed attainable on it was a matter of some interest. When the last 
speaker mentioned that operators were doing 70 words per minute he 
felt very relieved, and hoped we should be able to do the same here. As 
to synchronism, his company had always more or less shied at synchro- 
nism. They might start from a civilised place where it was appreciated, 
but the cable might end in a jungle, and the people there would not 
probably like it, although they had to accept it in the end. 

Mr. F. HIGGINS (Exchange Telegraph Co.) said that, although the 
Murray system would be of very great use over long lines, it would be of 
no service whatever in the business with which he was connected. For 
instance, between Ludgate Circus and Temple Bar they delivered messages 
to the newspaper offices on six or seven lines at the rate of 5,000 words 

minute. The initial delay in preparing the message by the Murray 
system and the translation at the end would involve delay and make the 
service a slow one as compared with the present. They now had a wire 
for each separate service, and an operator sent the messages out direct 
without anv previous preparation. and they were received in the news- 
paper offices in Roman characters. They were handed direct to the 
compositors. and in some instances the messages were delivered to the 
publi^ within a few seconds of their having been delivered from the tapes. 

Mr. H. M. SAYERS said he did not think the discussion ought to 
close without a few words as to the admirable way in which Mr. 
Murray's Paper had been written. It seemed to him to be a model 
Paper бо as regards mechanical logic—if he might invent a phrase 
and historical logic. He was interested in what Mr. Murray had said 
about speed of punching, because once upon а tlme he was a Wheatstone 
puncher himself. In those days the Wheatstone was the fastest instru- 
ment in use in this country. It had not attained the record figures 
which had been reached of late years because iron wires were still in 
universal use, and they thought they had done well with a fine day and 
dry weather all along the line if they worked to Glasgow at 100 words a 
minute without a relay. A Wheatstone perforator was capable of 25 to 30 
words per minute when a good operator had a continuous flow of work, aud 
from 40 to 45 words a minute were easily punched in spurts, especially 
in newspapar work. With the Wheatstone perforator— as everyone knew, 
of course —there were only three keys, and there was no need ќо look at 
them. An expert operator could punch at full speed in the dark, if the 
message were dictated to him. In the ordinary course, however, an 
expert operator kept one eve on his slip and one eye on his copy, and 
as he could read each of them a little faster than he could punch, the 
process of looking out for err.rs did not interfere in any way with the 
rapidity of punching. If with a Wheatstone puncher in which the operator 
had to make up his letters according to the Morse alphabet a speed of 
30 to 40 words per minute was 2 commercial speed, it seemed to him 
that with a keyboard instrument, as described in the Paper, an operator 
with sufficient experience ought easily to reach a speed of 80 to 100 
words per minute, Whether 1t would be possible to keep an eye on the 
slip and the copy and punch at that speed was another question. An 
ordinary Wheatstone operator took six months to reach 40 words per 
minute, and it might take years to reach this speed on a keyboard instru- 
ment in which there were more keys. One point of historical interest was 
in connection with a reference to space signals in the Paper. He won- 
dered if. Mr. Murray remembered that the old Cooke and Wheatstone 
tive-needle instrument had a space signal alphabet. One, two or three of 
the needles were worked together simultaneously. so that it was an 
alphabet formed by space signals and not time signals. 

Mr. F. J. MUDFORD said that he worked on the practical side in con- 
nection with a telegraphic type-setting machine some 12 or 14 years ago, 
and would like to make one or two suggestions with regard to the Murray 
instrument. With regard to the noise that the instrument made, he 
thought this would be considerably diminished by hanging the vibrating 
reed on rubber cords. Again. he thought there would be a great gain by 
having two series of two magnets opposite each other near the revolving 
wheel. so that the pole came exactly opposite the spindle. With only one 
Magnet, às in the Murray apparatus at present, the drag on one side was 
very strong and set up a very considerable vibration, and also interfered 
with the ease with which the wheel revolved. In the instrument which 
he had worked a considerable saving was experienced bv having a 
maguet on each cide, and. of course. in this case. there would have to be 
two magnets on either side. In his own instrument he had done away 
with the second revolving wheel. and it had actually been worked between 
King's Cross and Holloway. The wheels ran at 250 revs. per min., and 
this introduced the dimculty that too small а space of time was left for 
the contact. This was got over by having two contacts instead of one for 
each sinal. and having а system of inter-sections somewhat similar to 
what Mr. Murray had done in his printing machine. By this means, with 
SU contacts, he could get four umes 24 signals. so that there was a very 
much longer time for the electrical everaton of the relays. Another 

itheulty was the efeet or the operator ke-rens the key down too ion. 


In that case a repeat signal was obtained with the rate at which his 
machine was worked. This led to the design of a little apparatus which 
should release the thing after the signal had passed. Briefly, they had 
first of all to put the connection on the battery to the key through an 
electromagnet, which depolarised the permanent magnets releasing that 
contact, when the current passed to line. But the current was not able 
to pass to line until the operator had released the key and enabled a little 
lever at the bottom to be in a position to rise directly the current passed. 

Mr. A. J. S. ADAMS mentioned that if a Morse slip was handed to an 
operator to transcribe and the operator happened not to be well there 
might be some delay in the transcription, but by using the Murray 
apparatus the telegram was torn off immediately it was done and there 
was no delay. 

Mr. DONALD MURRAY, in reply to the discussion, said that the chief 
point seemed to be with regard to the speed of keyboards. This was the 
very essence of printing telegraphy. If it was not superior to the Morse 
key or any other method, then all printing telegraphs were doomed. As 
a matter of fact it was superior, but when an operator had to sign and 
time numerous short messages, say, of 20 words, and to take them off 
and to lay them aside and the other little operations like that, it was time 
lost, and had to be taken account of. Mr. Webb had mentioned the 
Buckingham system. He had some records of this system, which was 
wonderfuily good. One man, he was told, in New York had punched 717 
messages in seven hours, but we must not take the maximum speed of 
the maximum operator. We must be guided by the average speed of 
the average operator. Mr. Webb had mentioned the case of & man 
who for 152 days had done no less than 314 messages a day. This 
was very good, and better than he would have expected, but taking 
84 hours 4 day, which was the usual time that an American operator 
worked, and deducting half an hour of that for lost time, which left 
eight hours a day, this gave 40 messages an hour. This was not much 
better than & good Morse operator did in America. Multiply that by 
30 words, which was the average American message, and divide it by 60, 
and we got 20 per minute. That was the average work of a good operator 
and would not be exceeded. This was for continuous work, but some- 
times an operator would not be sending messages for a considerable 
periol during the day and this had to be accounted for when estimating 
the number of words per minute. There was, however, a good margin 
between the results obtained by the Morse and the keyboard systems. 
A contest was held in America some time ago between five male and five 
female operators who had maintained 41 words per minute and 39 words 
per minute respectively. Mr Gavey had mentioned quadraplex telegraphy. 
but & printing telegraph could be worked duplex or quadruplex provided 
they had a sufficiently good quadruplex. It could certainly be used on the 
first side of the quadruplex. An unconscious error made by the operator 
could not, of coarse, be corrected. Mr. Judd mentioned some points about 
cable work. This. would be very important for the future, but it would 
be some time before printing telegraphs were applied to submarine 
cables. With a complicated world telegraph system like that of the 
Eastern Telegraph Co., it was impossible to change over from the 
Morse alphabet, but it was possible to modify his machine in several 
ways so as to enable it to use the Morse alphabet, and this would be the 
starting point in the application of this printing system in combination 
with the Brown relay in its application to cable work. On the Atlantic 
cable there was no such objection as Mr. Judd pointed oat, for there was 
direct communication between the two sides, and it was quite possible 
that in the near future something might be done in the direction of 
working over these cables with the Brown cable relay and the perforator. 
With regard to Mr. Higgins’ remarks as to the local distribution of news. 
the instrument at present in use had been developed to great perfectior. 
and there was no suggestion of competition. They had a field to ther- 
selves which was unique, and their high speed was not comparable with the 
keyboards because the character of the messages was so distinctly different 

The PRESIDENT (Mr. Alexander Siemens) said that Mr. Judd hai 
stated that it would be impossible to alter the alphabet. Of course, for 
the ordinary instruments.that was quite true. There was the difficaltr 
&t present that in the United States a different alphabet was used from 
what was used in this country, and that would, and aid, cause a lot of 
trouble. But he was afraid he had not understood the apparatus, because 
looking at it as an outsider, the sending clerk had to punch his message 
on the keyboard on which the letters were marked and the receiving clerk 
received the message ready printed in Roman characters. Where did the 
alphabet come in ? 

Mr. JUDD said that supposing the printer broke down it would be 
necessary to read the tape and see what was on it. Surely it would not 
do to have the message in an unknown language on the tape. The 
alphabet on the tape was a different alphabet to that which was used now. 

Mr. SIEMENS said he understood Mr. Judd's explanation. Other 
speakers, he said, had explained that any system of printing telegraphy 
was only practicable where long messages had to yo over long distances. 
such as Press messages. For long distances then, prinung instruments 
were all right, and judging from the time he took to learn the Morse 
alphabet when he was young he did not think it would take him very 
long to learn the other if he had to. Theseinstruments would always be 
of a special character, and special clerks would have to be employed to 
work them. He was perfectly certain that the system of having all the 
signals of exactly the same length made the simplicity of the apparatu: 
possible. In this connection he thought the Murray apparatus had quite 
a unique feature which he had never before seen in that room —namelv, 
that the demonstrator was able to take the instrument absolutely to 
pieces before his audience and put it together again and then make it 
work. This, he thouzht. was the correct principle for designs of рлох.г - 
telecranhs. trenerally these instruments were the most f-ario e anpoc. 
tions and this was against them, and the simpler the; could be cui the 
terer for them. 
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ELECTRICAL EQUIPMENT OF MESSRS. HARLAND & 
WOLFF'S SHIPBUILDING WORKS. 


What is one of the largest examples of electric driving in the 
United Kingdom is now being completed at Messrs. Harland 
& Wolffs shipbuilding works in Belfast. By the courtesy 
of this firm we were able to inspect their works last week, and 
were greatly pleased with the entire arrangement which is 
being adopted there. Evidently great thought and consider- 
able engineering skill have been expended in carrying out the 
“ electrification,” and we are pleased to be able to give our 
readers a detailed description of what has been done. In the 
preparation of this we have been greatly assisted by Mr. J. W. 

empster, who is in charge of Messrs. Harland & Wolff's 
electrical department, and has designed and carried out the 
whole of the conversion to electric driving, including the 
erection of the power house. With the consent of the manage- 
ment he has placed much data of a most interesting nature 
at our disposal, and has gone into the arrangements with us 
very fully. 

The two most interesting features about the equipment of 
the works are the employment of both continuous and three- 
phase current for driving, and the adoption, in almost every 
shop, of individual drive for the machines, so that an enormous 
amount of belting and counter-shafting has been displaced. 
The chief object that has been had in view throughout the 
design of the electrical equipment is to obtain the maximum 
output from every machine in every shop. Although efficiency 
їп power consumption is of considerable importance, owing to 
'the large amount of energy used in the vods it must not be 
forgotten that the cost of this energy in any case bears but a 
small proportion to the cost of wages on a works of this 
-character, so that an increase of output by 10 or 20 per cent. 
implies an enormously greater gain than an improvement of 
the same percentage in the power consumption. 
on this account that both the three-phase and continuous- 
current systems have been employed, so that a supply from 
either system is available in almost every shop, and each 
machine may be run in the manner best suited to it. No less 
than 1,200 B. H.P. is supplied by three-phase current, 800 H.P. 
in the form of continuous current for power purposes, and 
1,000 H.P. for lighting. When the electrical equipment of the 
entire works is completed at least another 1,000 H. P. will be added. 

From Fig. 1, which is a diagram plan of the whole works, 
the supply available at each of the different shops will be at once 
visible. The three-phase current is supplied at 450 volts, and pre- 
ference is given to this system wherever the conditions permit. 
It has been estimated that the repair bill of the three-phase 
motors is some 25 to 30 per cent. less than that for continuous- 
eurrent motors, and, when it is remembered that while a motor 
is being repaired the machine is standing idle, the importance 
of this figure will appeal to every works manager. Continuous 
-current at 450 volts has been employed for cranes, winches, 
. &c., and for cases in which reversible or variable speed motors 
have been called for. The arc lamps are also placed eight in 
series across the 450-volt continuous-current mains. All the 
shops are lighted by means of arc lamps, there being 618 arcs 
in all, mostly of the 20-ampere open type, made either in the 
electrical department of Messrs. Harland & Wolff's works or by 
Messrs. Crompton & Co. There are about 100 10-ampere arcs 
and about 100 74-ampere Jandus arcs. The total current taken 
:for arc lighting is about 1,350 amperes at 450 volts. Arc lighting 
is used, also, toa large extent outside the works and in the open 

-yards and on the nine launching slips. The majority of the 
450-volt power and lighting feeders are three-wire with 
balanced neutral, so that 225 volts is also available at a 
‘large number of the feeding points for special purposes, such 
as for motors with large speed range, and in the case of shop 
lighting when it is desired to run four 20-ampere open arcs 
or two 74-ampere Jandus arcs in series for overtime or 
during the night shift, to save current. In cases where tem- 
porary wiring is required or wandering cables to portable tools 
.are employed, as in the building slips, on the ships them- 
selves and the fitting-out jetties or docks, the 110-volts con- 
tinuous-current is available, this being supplied at à number 
„of points, as indicated by the letter D on the diagram Fig. 1. 


It is largely ; 


— — 
— -- 


The position and shape of the power station buildings are 
seen in Fig. 1, the long and narrow shape having been neces- 
sary owing to exigencies of space. The entire block, how- 
ever, is not used for the power house proper, as it includes 
the electrical stores, testing room, and a large fitting and 
repair shop for the electrical department, in which the motors 
and gears are fitted for the various tools. The firm had no 
hesitation in building its own power station instead of taking 
its power from the existing electricity works of the Belfast 
Corporation. The power required is so large that in any case 
special plant was necessary, and as the works are over 2 miles 
away from the Corporation electricity station their position will 
enable the generating costs to be considerably less than the 
cost of generation and distribution from the latter. The station 
occupies a piece of newly-made ground, 469ft. long by 68ft. 
wide. The ground consisted chiefly of saw mill refuse and 
soft mud, extending, in some parts, to a depth of 20ft. to 
25ft. Piling was therefore necessary for the foundations, and 
the main and division walls are carried on about 1,000 larch 
piles 35ft. to 40ft. long, with 10in. by 9in. timber rafts secured 
to the top of the piles, and the concrete footings are laid on 
and embedded around these rafts. The piles for the engine 
and chimney foundations are 500 in number, and are 12in. 
square pitch pine 40ft. long. Under the engine pits the 
piling was surmounted by llin. x 3in. channel iron, inter- 
laced so as to throw an equal portion of the weight on each pile. 


The engine room, shown in Fig. 2, is 171 ft. бір. long by 64ft. 
wide, the height from engine-room floor to wall plate being 
36ft. 6in. Below this floor there is a basement having a 
height of 10ft. 2in., where all the steam exhaust and circulat- 
ing water arrangements are accommodated, together with 
motor-driven centrifugal pumps, condensers, air pumps, feed 
pumps, &c., the passages giving easy access to any parts 
desired, with entrances to each generator pit. The walls and 
generator pits are entirely lined with white glazed tiles, the 
floor being of concrete with a top surface of granolithic cement. 
"The engine-room floor is constructed of 9in. by Tin. rolled 
steel joists and concrete, the whole of unoccupied spaces being 
finished with white octagonal encaustic tiles with green dots ; 
the openings in floor necessary for the convenience of attend- 
ing to valves, &c., are fitted with chequer plating of special 
pattern. The whole of the walls from floor to wall plate are 
decorated with an artistic design carried out in Messrs. 
Doulton’s faience ware, special features being embodied in the 
treatment of the piers supporting the arches on each side, the 
arches themselves, and the method adopted of screening from 
view the girders, carrying the travelling crane rails. The 
main entrance consists of a pair of highly ornate wrought-iron 
doors with fixed screen above, the whole measuring 22ft. by 
10ft. wide, the framework formed into moulded panels filled 
in with magnificent scroll, relieved with foliated leaf work, the 
whole backed with plate glass in hinged frames to allow for 
cleaning. The approach to this entrance is by a double 
flight of steps with wrought-iron balustrade. 

The switchboard gallery running along one side of the engine 
room is, in common with the rest of building, of fireproof con- 
struction, being supported by seven rectangular moulded and 
panelled columns, opening at bottom into the basement and at 
top into & space formed between the floor of gallery and the 
steel plate ceiling beneath, these columns forming convenient 
ducts for the mains from the generators to their respective 
panels. Access to this gallery is by two ornamental iron 
winding staircases, one at each end. 

The roof of engine room is supported by seven principals, 
built of angles and tees, and carrying eight H-iron purlins, the 
two at top supporting a lantern; & special feature of these 
principals is the curved knee introduced, causing the tie beam 
to assume an arched shape. The remaining principals, eleven in 
number, have similar scantling, but without the curved knee. 

The engine room is spanned by a 15-ton overhead three- 
motor electric traveller, the span between rail centres being 
62ft. 2in., a great improvement being the substitution of 
gratings for the usual solid-boarded gangways on each side of 
crane; a large amount of light is thus gained. 

Owing to the limits of space already referred to, the boiler 
house is in rather a disadvantageous position with regard to the 
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engine room, being placed at one end of it, so that it 1s neces- 
sary for the steam main to be taken the whole length of the 
engine room beneath the floor. By means of careful lagging 
and systematic drainage, however, the disadvantages of this are 
reduced to a minimum. The boiler house is 115ft. long by 
68ft. wide, the height from ground level to eaves gutter being 
43ft. Near the centre of the boiler house the chimney rises 
to 180ft. 6in., the first 65ft. being octagonal and the remainder 
circular. The firebrick lining extends 100ft. from the bottom 
of the flue. The chimney was erected by the Custodis Chimney 
& Construction Co. on their usual principle. 

There are five boilers of the single-ended marine type con- 
structed at Messrs. Harland & Wolff's own works, each having 
a heating surface of 2,225 sq. ft. and a grate area of 56}ft. 
Their diameter is 14ft. 8in. and their length 10ft. біп. Space 
is provided for five more boilers of similar size. 


The ‘hot 


through the purifier the water finds its way by gravity to a 
smaller tank, 13ft. by 7ft. 6in. by 4ft., and any make-up feed 
required is introduced here by means of a ball-float valve in 
connection with the storage tanks. Two Weir live-steam feed 
heaters are placed on the discharge side of the feed pumps, and 
there is also an exhaust-steam feed heater, through which the 
suction from the float tank passes, this heating the water about 
60°F. The mean temperature of the feed water as supplied 
to the boilers is 212°F. No economisers are employed. 

For the main generating plant, horizontal Sulzer engines and 
Lahmeyer dynamos have been selected. One of the three 
1,000 н.р. engines drives a three-phase generator and both 
continuous and three-phase machines are connected to each of 
the other two. These two machines have a capacity of 650kw. 
so that the engine can drive one of its two generators at full 
load and the other partially loaded, or both at about three- 


gases are carried round and under the boilers on their way | quarters full load. One reason for this arrangement is that 


from the smoke boxes to tho flues. Steam is generated at a 
*. 


" 
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Fic. 2.—GENERAL VIEW or ENGINE Room, 


pressure of 200lb. per square inch, and is carried to the engine 
room by a lOin. welded iron ring main with wrought steel- 
pressed flanges. Normally, only one side of the ring 
is employed. In order to take up the expansion in the 
long lengths of pipe, balanced expansion pieces are used. 
The engines exhaust into surface condensers, and town water 
is employed for the make-up feed. Two Weir pumps, 
61in. and 53in. diameter by 15in. stroke, each capable 
of pumping 45,000lb. of water per hour, deliver the 
water either to the head tank of a Paterson purifier, 
or to storage tanks placed above the battery house, which 
adjoins the boiler house. These pumps have also a suction 
from the town mains to enable the storage tanks to be filled 
should the town pressure be insufficient. A description of the 
Paterson purifier appeared in The Electrician for February 24th, 
p. 747, and we may mention that the general view given there 
was the actual purifier in use at this station, The storage 
tanks measure 22ft. by 10ft. by 7ft., and contain 24 hours’ 
supply in case of a failure of the town supply. After passing 


| 


at night time, or whenever less than 1,000 H.P. is required, 


è 


From an“ R.W.” Photograph 


one main engine is sufficient to supply for all purposes. The 
engines are triple condensing, and the usual arrangements 
have been adopted with the high-pressure and low-pressure 
cylinders in tandem on one side and the medium pressure 
and a second low-pressure cylinder in tandem on the other 
side. The diameters of the cylinders are:—H.P. 17:323in., 
М.Р. 27:55in. and the two L.P. cylinders 31:49in., the stroke 
being 47:245in. As the valves are of the Sulzer drop-valve 
type the engines are very efficient at three-quarters load, 
and they are designed to take an overload up to 1,240 H. p. 
Each engine exhausts into a surface condenser of 870 sq. ft. 
cooling surface, with the usual by-pass into the atmosphere. 
The circulating water system presented rather a difficult 
problem as the position of the station was not very favourable 
for the erection of cooling towers. It was decided, therefore, 
to make use of the water from the Musgrave Channel, a branch 
of Belfast Harbour, Two 20in. diameter inlets, provided with 
double strainer boxes, lead from the Channel to a 36in, low-level 
inlet pipe, and this terminates in an enormous cast-iron tidal 


D 


832 


culvert 116ft. by 10ft. by 6ft., built below the water level along- 
side the station. This is below low-water level, and enables 
each of the circulating pumps to draw its water independently, 
as if direct from the Channel. Allen variable speed electrically- 
driven centrifugal circulating pumps, with 7in. suction and 
discharges, supply the condensers which discharge through a 
common high-level discharge pipe 24in. in diameter into the 
River Lagan. The total distance from the inlet to the outlet 
is nearly 4 mile. 

Each of the three three-phase generators are of the Lahmeyer 
flywheel type. The revolving magnet wheels weigh about 30 
tous and have 64 poles, and the speed being 107 the frequency 
is 57 periods per second. The main dimensions of the three- 
phase machines are as follows :—-Outside diameter of stator, 
94ft. ; outside diameter of stator соге, 18ft. 23in.; width of 
ditto, 7 ір. ; diameter of stator bere, 17ft. }in.; diameter of 
magnet flywheel ` 
outside poles, 16ft. 
11}3in. ; flywheel 
effect,485,000kgm". 
They аге star. 
wound and genc. 
rate current at 440 
to 460 volts, and 
their capacity, as 
already . stated, is 
650kw. with an 
overload capacity 
of 750kw. The 
main dimensions of 
the continuous-eur- 
rent machines are 
as follows :—Out- 
side diameter of 
magnets, 13ft. 13in.; 
Inside diameter 
across polar face, 
8ft. 7in.; diameter 
of armature, ŝft. 
621 ; width of 
ditto, lft. voin.; 
outside diameter of 
commutator, 7ft. bin. ; armature resistance about 0:006 ohms; 
flywheel effect 25,000kgm*. Their fields are separately excited 
at 220 to 230 volts, current being taken from 'bus bars inde- 
pendent of the main bus bars and fed by two high-speed 60kw. 
Allen sets, in parallel with a battery of 112 Chloride cells 
whose capacity is 1,530 ampere hours at a nine-hours rate. The 
motors for all the electrical auxiliaries, including the engine- 
house crane, and the barring motors for the main engines, аз 
well as the lighting of the generating station, are supplied 
from these same bus bars. But whilst the excitation is per 
manently connected to the bus bars without fuses, all the 
other circuits can also be run off the main generators on the 
three-wire system. Change over switches are provided for this, 
and, except at starting and stopping and during the dinner- 
hour, &c., the main 'bus bars feed all the electrical auxiliaries. 
A Lahmeyer 120kw. synchronous motor-generator, with two 
continuous-current machines, one on either side of the alter- 
nator, has been provided for converting continuous into three- 
phase current or vice versa. This set usually runs as a 
balancer on the continuous-current three-wire system, the 
three-phase motor not being excited. At periods of light load it 
permits of only one of the two small high-speed generating sets 
being run according to the nature of the Шор! ; of these one 
is 350kw. three-phase and the other 250kw. continuous-current. 

A continuous-current 450:110-volt motor- generator of 
120kw. is installed for the low voltage system and for charging 
the cells. There is also a Highfield automatic reversible 
booster for charging the cells. 

The switchboard is of the British Thomson-Houston Co.’s 
manufacture, and consists of 64 white marble panels each 2ft. 
wide by 7ft. 6in. high by 2in. thick, and comprise the follow- 
ing sections :— 

І. (а) Three-phase generators; (7) 20 three-phase feeders. 
П. (а) Continuous-current generators; (b) continuous-current 
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feeders, two and three-wire, of which 12 are for lighting and 
25 for power. III. Continuous - current balancers. IV. Accu- 
mulator and booster panels. V. Sub-station panels. | 
These latter comprise віх 110-volt feeders, which ramify 
throughout the works, chiefly for the shipbuilding slips or 
fitting-out jetties, and arc fed either from the station or at two 
points by motor generators outside the station. In addition, 
circuits for lighting the three office buildings have been provided, 
whilst the electrical department itself has four circuits for 
lighting and power. There are also instrument panels for the 
paralleling voltmeters, Lincoln synchroniser and integrating 
wattmeters, on the basis of whose readings the units delivered 
are charged to the various departments. All the ammeters and 
, voltmeters are of Messrs. Elliott Bros. moving coil type, the 
, voltmeters having illuminated dials. 
The workshop (Fig. 3) already alluded to has a floor area of 
; 6, 300 sq. ft., the 
ground floor being 
occupied by electri- 
cally-driven ma- 
chine tools of vari- 
ous descriptions, 
including lathes, 
winding lathe, mil. 
ling machine, drills, 
armature stands, 
&e., each machine 
being provided with 
a “tidy.” There are 
also five fitters’ 
benches, with pa- 
tent vices, &c., and 
foreman's office. A 
gallery runs around 
three sides of shop 
18ft. Gin. above 
.floor level, 16ft. 
wide at sides and 
23ft. at end; this 
gallery is con- 
structed to carry 
| machine tools if ne- 
cessary, the seven stanchions supporting main girders being com- 
pounded of two 10in. by біп. with zin. cover plates; the main 
longitudinal girders supporting the floor joists are composed of 
| two 12in. by 5in. R. S. T. with two Jin. plates top and bottom. 
| These girders also carry the rails for a 5-ton travelling crane, 
the motor for hoisting and lowering being controlled from the 
ground floor. The floor of gallery is of біп. by. Зір. deal decking. 
The ground floors of stores, test Шоп. and workshop are paved 
with wood block paving laid on a concrete bed and jointed 
with mastic cement. 


— — 
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| (To be continued.) 


ELECTRICITY METERS.* 
BV C. H. №. GERHARDI. 
(Continued from page 796.) 


The Eclipse Type C. R. Meter.—This ampere-hour meter is 
made in sizes up to 10 amperes. It is а motor meter having 
an armature which rotates in a magnetic field due to two 
permanent magnets. The armature coils are quite flat, being 
supported on a partially cnt away aluminium disc which forms 
the brake. The current to be metered is passed through a 
platinoid shunt having a drop of about 1 volt at full load. A 
small fraction of the main current passes, by means of very 
light brushes and a very small commutator, through the 
armature which is connected across the shunt, and therefore 
has a very small voltage applied to the brushes. A light 
spindle, having its base polished to a hemisphere, rests on а 
jewel and supports the disc on which the armature coils are 

) 8 

* From a forthcoming book to be published by The Electrician ” 

Printing and Publishing Co. All rights are reserved. 
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laid. Its revolutions are transmitted by a worm on its upper 
end to a wheel train of the cyclometer pattern. 

In Fig. 41, which is a view of the “ С.К.” meter, the right- 
hand magnet has been removed to give a better view of the 
armature, brush brackets and low resistance which carries the 
main current. The magnets, jewel screw and brush brackets 
are all supported by a plate standing out from the back. The 
low-resistance shunt consists of two spirals, seen in the back, 
one end of each being connected to each main terminal, whilst 
the other ends are supported by an insulating clamp fixed 
underneath the magnet-supporting plate near the front. Con- 
tact between the two spirals is made through an adjustabie 
clamp; by altering the position of this up and down the 
straight оо of the resistance (just underneath the sup- 
porting plate) a certain amount of alteration the specd of 
the meter can be made The magnets are also adjustable. 


Fic. 41.—ViBw or Ecuipsk Түрк С.К. Merer, Втант-нахо MAGNET 
REMOVED. 


A better view of the armature is seen in Fig. 42, which 
shows how the three flat, fine wire coils are laid on the partially 
cut-away aluminium disc and held in position by threads at 
intervals. The three-part commutator to which the ends of 
the coils are attached is just above the disc. The diameter of 
the disc is 3fin. and the thickness of the disc and coils 50 mils. 
The diameter of the commutator is 0:1lin., and the weight of 
the whole moving system 24 grammes. From tests made, the 
mean torque at full load appears to be about 4:8 gramme-cm. 
In common with other ampere-hour meters having sbunted 
armatures the speed is high, being 9,000 revs. per Board of 
Trade -unit, or 300 revs. per min. at full load. Each brush 
consists of two extremely thin strips of silver, clamped at one 
end to the stout brass supporting rod (Fig. 41), the other ends 
of the strips being held by a fine steel wire which is clamped 


to the same rod by the second clamp. By this means the strips 
are caused to bear on a small arc of the commutator. Good 
contact is obtained in this manner, but at the expense of 
slightly increased friction. The meter is a very small one, the 
diameter of the back casting being only 43in., which would be 
advantageous in cramped situations. 

The Electrical Company's Continuous-current Meters.—The type 
R. A. meter is an ampere-hour meter, and consists of a motor 
the field of which is supplied by a large permanent magnet. 
A three-coil armature is connected by its commutator and very 
light brushes to the terminals of a strip or wire, and thus a 
small fraction of the main current passes through the armature, 
the greater part going through the strip, the ends of which are 
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connected to the main terminals. The armature coils are 
furmer wound, and are laid on the outside of an aluminium 
cylinder. The cylinder, passing as it does through the field of 
the magnet, acts as a Foucault brake. The drop in the main 
strip or wire is directly proportional to the current passing, 
and thus the P.D. at the armature terminals is proportional to 
the main current. 

Fig. 43 illustrates this meter with its cover removed. The 
magnet, as will be seen, is of the horse-shoe pattern, having 


- Fia. 4) —Тн®ю ELECTRICAL. Co,’s R.A. METER. 


large. pole-pieces bored out to take the armature. In order to 
ША the air-gap as small as possible, an iron core is fixed in 
the gap so that the latter is reduced considerably, and only a 
small clearance is left between the core and the pole-pieces to 
allow the cylinder to rotate freely. A hole in the centre 
of this core allows the spindle to pass down to the footstep. 


— a: 
ДШ 


A, 


Fie. 44.—TuE ELECTRICAL Company’s R. A. METER WITH ADJUSTMENT 
FOR VARYING VOLTAGES, 


The‘ pole-pieces form a support for the brush bracket and top 
bearing, and a worm near the lower end of the spindle works 
the counting train, which is of the cyclometer pattern, as on all 
the meters of this make. 

The speed is adjusted by altering the resistance of the wire . 
forming the main circuit by shifting the position of the clamp, 
consequently altering the pressure across the armature. There 
is no compensation for mechanical friction, which is kept as 
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low as possible. The speed is high (200 revs. per min. at full 
load), and the full-load torque is also large (16 gramme-cm.) ; 
thus mechanical friction does not affect the curve except at 
extremely low loads. The starting current is therefore very 
small, and the meters will start on ;3,th of full load. The 
full-load drop is high; the makers give it as 1 volt for all sizes. 
It depends on the adjustment to a certain extent, however, and 
has been. found to be as much as 1:4 volt on a 5-ampere meter. 

The bottom bearing is a jewel, the spindle resting on a ball 
as has been described in connection with the alternating- 
current meter of the same make. A clamping gear is provided 
to prevent damage during transport, and is worked with a 
screwdriver through a hole in the case. 

The meters are made up to a capacity of 50 amperes. The 
watt loss at full load on a 50-ampere meter is 50 watts, a very 
high figure, it being 1 per cent. of the transmitted power on a 
100-volt supply. This meter is also made as shown in Fig. 44 
with an adjustment enabling it to read Board of Trade units 
at varying voltages. Two ranges are provided—viz., 100 to 
125 volts and 200 to 250 volts. The adjustment is easily made 
by inserting a screwdriver through a hole in the cover just in 
front of the slot on the pinion (see Fig. 44). This pinion is 
‘turned until the pointer on the circular dial points to the 
desired voltage. The hole in the case is then closed by means 
of a small brass cap, which can be sealed. 


(To be continued.) 


TRAMWAYS PERMANENT-WAY CONSTRUCTION 
AND MAINTENANCE.* 
BY JAMES LORD. 


During the time I was working as assistant under other engineers, 
four in number, each had a particular fancy for the lines being laid 
by one of the following methods, viz.:—(1) That the concrete be 
laid first, the metals afterwards, and packed up. (2) That the con- 
crete be laid first, the metals to be put on whilst the same was wet. 
(This I consider a dirty and very unsatisfactory way.) (8) That the 
rails be packed up on blocks, crowed, and the concrete be put in 
afterwards. | 


| Clip left off to show bolt hole 


F 


Elevation. 
Kia, 1.— BulLIL.- Dod Sour Prater. 


Section. 
Scale g =1 foot. 


In Halifax, tramways were first laid in the year 1897 for the pur- 
pose of running electric cars, and up to the commencement of the 
year 1900 (the time I was appointed engineer), there had been some 
12 miles laid. On these the concrete was laid first, then the metals 
afterwards, packed up with chippings and cement. The rails were 
of the girder pattern and weighed about 951b. per running yard with 
fish plates 24in. long weighing 46lb. per pair, and sole-plates 24in. 
by Sin. by Tin., weighing 41lb., bolted to the bottom flange of the 
rail without being anchored down. 

Since the year 1900 I have used girder rails weighing 961Ь. per 
yard, with fish-plates 25in. long weighing 70lb. per pair, and 
anchored down at the joints with Howard Cooper's patent joint, 
24in long, with six rivets into the bottom flange of each rail. This 
joint block is simply a piece of rail turned the opposite way and the 
twoflangesriveted together. I have also used an intermediate anchor 
(either one similar to those at the joints, or what is known as thc 
Ames Crosta Bull Dog anchor block, Fig. 1). As to price of these 
anchors, there is very little difference. Iam strongly of opinion that 
it is better to lay the metals first and the concrete afterwards and this 
practice I always carry out. I place the metals on wooden blocks 
packed up with wedges to the exact level, at intervals of about 9ft. 
apart, then the line is crowed, afterwards the concrete is packed 
under the metals and the remainder of the track to the level of the 
bottom flange of the rail; after this has stood for two days the 
wooden blocks are taken out and the holes filled in with concrete 
and the following day the whole of the crevices under the metals 
are run in with a mixture of sand and cement (1 to 1). I have had 
several of the lines tested, but never found one rail in the least 
hollow. My objection to packing is that men do not pack equally, 


* Abstract of & Paper, read before the Leeds Local Section of the 


Institution of Electrical Engineers on February 16th. 


and this leaves the rail slack in places, which, with the vibration of 
the cars, causes the setts to lift, and, further, when the concrete is 
laid first it does not give such an even surface for the paving unless 
it is iunio over afterwards, which adds to the expense and, in 
my opinion, is not so satisfactory a job. 

Since the year 1900 I have laid about 86 miles of track, and have 
used rails 60ft., 45ft., and a few 35ft. long, but much prefer the 45ft. 
lengths, for the following reasons—viz., they are much more 
readily handled, especially in narrow and steep roads, such as exist 
in Halifax ; secondi there is not the same danger that occurs with 
the longer rail, the latter very often acquiring a permanent set or 
hogback by sagging with its own weight, therefore the 45ft. rail 
is bettar to pave to and it is much easier to curve. It is true that 
in the 60ft. rails we have less joints to contend with, which also 
means less electrical resistance, but to counteract the cost of the 
joints the 45ft. rail only requires one intermediate anchor, whereas 
the 60ft. rail ought to have two to each rail, or we find the rail will 
not sit perfectly solid. The rail used in Halifax is Tin. deep. with 
a bottom flange "in. wide and with a tread дїп. wide, groove 1!in. 
wide and lin. deep, manufactured to the following specification :— 

Weight.—No extra weight over 1 per cent. per lineal yard above the 
specified weight will be paid for, or no rail weighing more than 1 per cent. 
per lineal yard less will be accepted. 85 per cent. at least of the rails 
shall be 45ft. long, the remaining 15 per cent. may be cut from longer 
lengths with defective ends, to lengths as follows: 5 per cent. 40ft., 5 per 
cent. 35ft., and 5 per cent. 30ft. No variation exceeding tin. will be allowed 
in the respective lengths of the rail. The ends of each rail to be perfectly 
square, smooth, free from all burrs and other defects, each rail to be 
coated with boiled oil whilst hot. 

Analysis.—The chemical propcrtions in the bloom shall conform to 
the following: The quantity of carbon shall be from 0°32 to 0-45 per cent. ; 
silicon not to be more than 0:06 per cent. ; phosphorus not to be more 
than 0:09 per cent,; sulphur not to be more than 0:085 per cent. 
The blooms are to be free from defects of any kind and regular in 
quantity. The only metals of which they shall consist shall be iron and 
manganese, with a bare trace of copper. The engineer shall have power 
to have samples of the steel from time to time analysed by a chemist, 
and should these analyses not prove satisfactory, the expense must be 
borne by the contractor. 


Quantity and Test.—The rails shall be perfectly straight, free from 
cracks, burrs, blisters and other flaws, and of uniform section throughout. 
They shall show, when broken, a clear, close, and homogeneous fracture. 
Their ends shall be sawn off perfectly square and machined. The ingots 
shall be cast of such a size as to leave, when rolled into the finished rail 
or rails, a crop of at least 1ft. Gin. in length at each end, which shall be 
afterwards cut off. А piece of rail 5ft. long will be taken from each 
blowing and placed on solid bearings, 3ft. Gin. apart, and the solid 
bearings shall be fixed on а solid cast-iron block weighing not less than 
5 tons and be well bedded thereon. In order that the rails of that blowing 
may pass, the test piece shall stand the following test :— 

Ist. By a weight of 1,1201. falling in proper guides upon the centre of 
each sample from a height of 10ft. 


when at the 1st blow the set shall not exceed ĝin. Sample not 
do. 2nd do. | liin. - to be cracked or 
do. 3rd do. rail reversed. broken. 


2nd. By a weight of 1, 120lb. falling in proper guides upon the centre 
of each sample four times from a height of 20ft., without sample break- 
ing. Every rail shall be stamped with a mark which shall distinguish 
the blowing of which it formed part. All holes shall be drilled according 
to drawing, and shall be true and square through the rail. 

Fish-platex.—The fish-plates shall be rolled from the same quality of 
steel in all respects as that specified for the rails. They shall be capable 
of being bent, when cold, round a bar 4in. in diameter without fracture. 


It will be noted in the above specification that the percentage of 
carbon is somewhat lower than in many engineers' specifications, 
the reason being that having so many rails to bend on account of 
the number of curves, we have less breakages than we should have 
with a higher carbon. 

The writer has used rails 105lb. to the yard on sharp curves with 
14ір. groove. The engineer must be very careful in the gauging of 
the rails, or it is a great strain on the wheels of the cars The 
gauge on curves should be slightly less, varied according to the 
sharpness of the curve. I have used both manganese and crucible 
cast-steel points and crossings, and think the former has a longer 
life. I have not had any experience in manganese steel-hardened 
renewable centre pieces, but I do not see any great advantage in 
them. I use 8ft. 6in. points with 5ft. tongues and 4ft. crossings, 
except on very sharp curves, then it is necessary to use shorter ones, 
but the writer would advise that the length of each tongue should 
be 6in. longer than the wheel base of the car so that the trailing 
wheels would be on the tongue before the leaders leave, and then 
the strain is not so severe. I believe in a fair number of tie rods, 
especially if wood pavement is to be used, or the expansion of the 
blocks is liable to put the track out of gauge. 

Concrete.—The mixture I use is five parts of broken gritstone, 
one of clean sharp sand and one of best Portland cement, turned 
over twice dry, then turned twice after water has been added. 

Formerly the whole of the tracks in Halifax were paved with 
local stone setts 6in. deep, but now I use nothing but granite or 
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wood, except on the very steep gradients (those steeper than 1 in | 


10), and even then I use granite for the 18in. margins. The whole 
to the top of the setts, but in gradients the top lin. is grouted in 
cement. If this is not done the pitch runs in hot weather and is 
liable to run down the tread of the rail, which is daugerous for 
traffic. I laid in 1900 about half a mile of track on longitudinal 
sleepers 10in. by 4in. creosoted red wood; it is less rigid, and, 


therefore, better for the rolling stock. These sleepers were em- 


bedded in eoncrete, and the metals screwed down with coach screws 
at intervals of 4ft. 6in., but my difficulty has been to keep the setts 
level with the rails, owing to the slight vibration that takes place. 


If it were not necessary to keep the surface of the road in good con- 


dition for vehicular traffic, the writer would much prefer the lines 
to be laid on timber. 

The whole of our lines which were laid and were packed up from 
the concrete have gone badly at the joints and the setts are continu- 
ally lifting and dropping, owing to the bumping of the cars on the 
joints and these lines have constantly to be repacked and repaved. 
In fact one line about one mile in length which was filled in with 
tar macadam, I had taken up last year and found some of the joints 
down quite 14іп. In relaying this track I welded the whole of the 
joints on the Thermit process (cutting off the bad ends of the 
rails and putting in short pieces) and anchored the rails at the joints 
and centres and paved the surface with granite. The apparatus 
used for the Thermit welding is shown in Fig. 2. This work hes 
proved very satisfactory up to the present. 
is not so perfect as would have been the case had new rails been 
used, owing, as above stated, to the joints being done and the 
rails hog backed, but the road is not & very busy one and will last 
for years to come. | 


or in case of construction where the same has not 
of the pavement is run in or grouted with pitch on the level roads 


Of course I may say it 
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ean travel and grind from this if the overhead equipment: is cut off, 
en completed. 
The machine is fitted up with a complete set of drilling apparatus 
for drilling longitudinally and vertically, or, if required, at jany 
angle. which is very useful and can be run from either motor.“ ii 


Fio. 2. —THEnwiT WELDING. 


One of the points requiring the attention of the permanent way 


' constructor is that of the bonding of the rails, or other means adopted 


for reducing the electrical resistance of the rails as a return for the 
current, and it is self-evident that the nearer we can get to a con- 
tinuous rail the better will be the conductivity and the less danger 
of electrolysis due to stray current to gas, water and other metal 


Fia, 3.—Emery RAIL GRIN DER AND DRILLING ÁPrAnATUS, BY Messrs. AMES Crosta & Co. 


The life of local setts on busy thoroughfares was certainly not] pipes. 


more than three or four years, those next to the rail wearing down 
quite Bin. in that time. I have had little or no repairs as yet on 
tracks that have been anchored down. It is advisable to use anchors 
oftener on curves than on the straight as the rail does not sit so 
well. The wear-and-tear on the metals in Halifax is very great 
owing to the steep gradients which necessitate the constant use of 
the slipper brake. 

I think it is essential that every engineer having under his control 
the construction and maintenance of permanent way should have 
possession of an emery rail grinder. The one in use at Halifax 
(Fig. 8) is, I think, up to the present, unique, it being the only one 
of its kind so complete. It was built by Messrs. Ames Crosta & Co., 
sanitary engineers, Nottingham, specially for Halifax, and is fitted 
up with an electrie motor so that it can travel and work from the 
overhead wire. It is also fitted with a 12 н.р. petrol motor, and 


I have had some tests made of the electrical resistance of 
Thermit welding and otherwise, with the following results :— 

1. Taking a solid rail 8ft. long as a standard resistance.. 0:000067 ohms. 
2. With Thermit welded joint, without bonds, same length 0:000072  ,, 
8. Ditto ditto with one ditto 0:000067 „ 
4. Fishplates, sole-plate and two bonds, newly constructed 0-000078 „, 
5. Ditto ditto after two years.. 0:000095  ,, 


The welded joint has a considerable value mechanically by giving 
increased strength to the track. In proof of this I may mention 


* The makers inform us that the machine is fitted with carborundum 
grinding wheels carried by compound slides constructed so that the 
grinder may be moved logitudinally, transversely and vertically to the 
rails to be ground. Both rails can be ground at one setting. The grind- 
ing wheels, which are clearly shown in Fig. 3, are driven from the motor 
by & flexible steel shaft, and the drills are actuated through the flexible 
shaft shown in the centre and front of the illustration.—Ep. E. 
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that I have made a number of tests, and in all instances the rail has 
broken and not the joint. The lay out of the curves is an impor- 
tant item in the maintenance account, as will be gathered from 
the following instance :—I had a curve with a radius of 80ft., the 
wheel base of the car was 5ft. 6in.; this curve never lasted a longer 
period than six months, but some 24 years ago this was altered to 
a 45ft. radius, and it is little worse to-day. On many of the curves 
which are 35ft. radius I have to put in a new check rail at intervals 
of about nine months. 


MOTOR-STARTING PANELS EQUIPPED WITH 
| CIRCUIT-BREAKERS. 


The general practice of using a separate switch panel for each 
individual unit in a motor-driven workshop or factory has much to 
commend it. Before the introduction of this system, and in those 
installations where it is not yet used, main and starting switches, cir- 
cuit-breakers, fuses, &c., have been mounted in the most convenient 
places available, which are often neither safe nor possessed of good 
insulating properties. The use of a proper panel for one thing 
ensures the correct mounting of the apparatus, and, if it is so 
arranged as to be easily attached to the frame of the machine 
operated by its motor, it provides a method of control that is 
unequalled for convenience. The accompanying illustration shows 


Motor Startina PANEL. Fixep to PLANING MACHINE. 


a Westinghouse starting panel employed in this fashion. It is for 
direct current, and is fitted with a two-pole, type D, circuit-breaker 
instead of the customary switch and fuses. The circuit-breaker is 
especially adapted for this use, as onc pole is connected in each side 
of the circuit, the poles closing independently but tripping simul. 
taneously. In closing the circuit, if there is a short.circuit or óver- 
load on the motor, the pole first closed opens immediately upon the 
closing of the second, thus instantly interrupting the circuit and 
preventing damage. 

The circuit-breaker is strong y built, with few parts, noae of 
which are small, and is provided with hinged movable contacts of 
the brush type, with carbon tips, to which the current is shunted 
when the circuit is broken, thus preventing sparking at the main 
contacts. The circuit is fully broken at these contacts before there 
18 any movement of the carbon tips. There are no springs except 
the strong strip of spring steel which carries the carbons, the blow 
of the armature tending to open the switch and not simply to release 
the moving parts. We are informed that the device is reliable in 
its action and may be adjusted for various loads. These panels with 
circuit-breakers аге furnished in two styles—those with field rheo- 
stats for motors requiring shunt field regulation for varying speed, 
and those without field rheostats for constant-speed motors. 


With Westinghouse motors, a starting rheostat with minimum 
voltage release is generally employed, and as soon as the supply 
current is interrupted, the rheostat automatically opens the circuit, 
making it impossible to damage the motor by restoring full line 
pressure when it is standing. The field resistance ordinarily pro- 
vided with Westinghouse motors is mechanically strong, and will 
stand continuously the field current óf the machine with which it is 
used in any position of the handle. In addition, no combustible 
material is used in its construction. The slab of the apparatus 
illustrated is of slate, with a dull black marine finish harmonising 
with the black oxide finish of the switches. When ordered, brackets 
are supplied for wall mounting, or gas pipe frames of rigid construc- 
tion (such as are used with the Westinghouse Type 7 B panels) are 
provided for mounting upon the floor. In capacity these panels 
range from ! н.р. to 50 H. Pp. аё 110 volts, and from 4 H. p. to 100 н.р. 
at 220 volts. The sizes vary from 1lin. by 23in. by lin. to 20in. by 
48in. by 14in., according to the space required for the apparatus. 
In capacities up to 10 H.P., 110 volts and 134 H.P., 220 volts, panels 
without field rheostats are made with front connections if desire d. 


VEGETABLE ANTENNZ FOR WIRELESS 
TELEGRAPHY.* 


The experiments described below were conducted principally at 
Fort Mason, San Francisco, California, where the United States 
Signal Corps has a wireless telegraph station, and between this 
point and Alcatraz Island, San Francisco Bay, another wireless 
station of the Signal Corps, at a distance of about 14 miles. Later, 
the Naval Wireless Station at Yerba Buena Island, at a distance 
of 3} miles, was also used as a transmitting station, through the 
courtesy of Admiral Whiting, United States Navy. A grove of 
eucalyptus trees on the lawn in front of Major-General Arthur 
MacArthur's quarters at Fort Mason, was utilised as a receiving 
station. 


(а) (b) (c) 


Earth Line 


Fic. 1. B, Local Battery; G, Ground Connection; M, Microphone: 
N, Tree Connection (upper); P, Tree Connection (lower); S, 2-ft. Switch; 
T, Telephone Receiver. 


In testing the effects of different arrangements ot receiving 
circuit, and of capacities and inductances in its branches, it was 
more convenient to use the station at Fort Mason for transmitting, 
which is about 320yds. distant from the trees utilised as receiving 
antenne. The transmitting apparatus at Fort Mason consists of 
a small Apps induction coil of about 4in. spark, and a vertical 
antenna wire suspended from a 75ft. pole situated on a bluff about 
80ft. above sea level. This was one of the first wireless stations 
installed in the United States. The detector used consists of & 
simple microphone made by partially filling & small ebonite tube 
with the regular-sized spherical carbon granules used in telephone 
transmitters, and by imbedding therein two steel needles as elec- 
trodes so that they nearly touch each other at the central part of the 
tube. This apparatus, which serves to give roughly quantitative 
results, decoheres itself readily, an occasional slight tapping with the 
hand being all that is required to keep it sensitive. A head tele- 
phone was used to interpret the signals. 

No attempt has been made thus far to determine to what ultimate 
distances this method may be employed for wireless signalling, 
since this is dependent upon many things, notably high power in 
the sending apparatus, and extreme sensitiveness in the receiver. 
The experiments described have reference to the general features of 
the phenomena observed. The wave length employed in most of 
the tests was about 300ft., corresponding to a frequency in free space 
of 3°27 x 10" per second. , 

In Fig. 1 are shown three typical arrangements of receiving cir- 
cuits, which have been found efficient in practice. In this figure a 
growing tree is represented by the double line. In Fig. 1 (a) N repre- 


— — —— — 


x Abstract of a Report by Major George O. Squier, of the U.S.A. Signa 
Corps. 
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sents a point of electrical contact with the tree, made in any con- 
venient manner, such as by driving an ordinary iron nail or pin into 
the tree, preferably through the outer, living part thereof. The 
point G represents a conducting contact with the earth, made by 
driving a metallic pin therein. M is a microphone, T a telephone, 
and B & source of E.M.F. In Fig. 1 (b) and (c) the corresponding 
letters represent similar apparatus. The first experiments tried were 
with an arrangement of circuits indicated in Fig. 1 (b). 

The electrical contact with the tree at the point P, was made by 
driving a nail into the tree itself an inch or two above the earth 
line, so that the contact would be distinctly with the tree, and not 
with the earth. The whole apparatus used for these preliminary 
experiments was extremely simple, consisting of a few feet of 
flexible lamp cord, a microphone, with three small cells, and a 
head telephone receiver, suitably mounted on a small board about 
10in. by 12in. With the electrical contact at the point P remaining 
stationary, the upper point N was shifted up and down the tree, the 
effects being noted. In this experiment, the transmitting station 
remained unaltered as far as possible, sending a simple signal, such 
as the letter 8. It was found that as soon as the distance PN 
became more than 8%. ог 4ft., faint signals were heard, which in 
general increased in loudness with the distance between P and N, 
along the trunk or stem of the tree, up to the general region where 
the first branches began to diverge, beyond which a further increase 
could not be certainly noted. 

In order to ensure that the effects observed were actually due to 
electromagnetic waves from the tree itself, and not to the short 
antenna wire represented by MN, in (dg) and (b) Fig. 1, а careful 
exploration of the tree was made, using lead-covered insulated wire 
for the connections PM und MN, the lead covering of this short 
antenna being carefully grounded, so that the actual wire used was 
encased throughout in an earth-connected metallic conductor, which 
would effectually screen the electromagnetic waves from affecting 
the wire inside. With such a wire, with the point P remaining 
stationary, experiments were made, showing that as soon as the 
distance PN became more than about 8ft. for the particular distance 
and apparatus used, faint signals began to be heard. Upon removing 
the terminal an inch or two away from the tree, still keeping it at 
the same height above the earth, the signals disappeared entirely, 
returning again when electrical contact was restored. These effects 
increased in gencral as the distance PN became greater. 

Metallic net screens of fine mesh were also used to protect the 
whole receiving apparatus, and were placed close to the tree on the 
sido toward the receiving station, and above the height of the point 
N for a considerable distance. A treo selected behind a masonry 
embankment 8ft. high, and growing close up against the wall and 
on the side directly opposite the sending station, was also used for 
receiving purposes, so that the whole receiving apparatus, includ- 
ing the upper contact, was considerably below the surface of the 
ground sustained by the retaining wall. These conditions did not 
perceptibly interfere in receiving signals through the tree. The 
method employed in these experiments has the disadvantage of 
requiring the results to be interpreted by relative intensities of 
sound to the human ear, which method is well known to be 
unreliable in general, as compared with any method involving 
an instrument, for instance, where deflections may be read by the 
.eye, yet the effects were so pronounced and unmistakable that they 
were readily confirmed by repeated tests. It was found that the 
upper contact point N could be made either to & metallic nail or 
pin, driven into the tree trunk, its smaller branches, or by pressing 
the wire against its leaves, buds or flowers. 

Since a vertical wire, earthed at its lower extremity, possesses a 
potential node, and a current anti-node for electromagnetic waves 
at approximately the point where the wire intersects the earth line, 
it was thought that a growing tree, which can be regarded as a 
vertical conducting cylinder, earthed at its lower end through its 
root system, would possess a more or less well-defined potential node 
region at or near the intersection of the earth line with the trunk or 
stem of the tree. Experiment confirmed this, and the point P at 
the base of the tree was therefore used, in general, as one of the 
advantageous points of connection throughout the experiments, and 
comparisons usually made from this point to others, both up and 
down the tree itself on the one hand, and in exploring the ground 
surrounding and adjacent to the tree on the other. 

In Fig. 1 (c) is shown an arrangement for receiving electro- 
magnetic effects from the surface of the ground itself immediately 
surrounding the growing tree. Here, as in (b), the point P was a 
metallic nail in the tree at its base, whereas the point G was at various 
radial horizontal distances up to and somewhat beyond AJ, With 
this arrangement it was then an object, using P as one terminal, to 
explore horizontally along the surface of the ground with the other 
terminal. It was found that a marked difference in effects could be 
obtained by changing the point G, relative to the base of the tree, at 
times even as little as a foot or two, provided, however, it was in a 
zone beyond 6ft. or 8ft. distance from P. This minimum distance, 
however, is a matter of the sensitiveness of the instruments, as well 
as of the power used at the transmitting station. No law has been 


observed, thus far, relative to the position of the point G from P, 
since the local effects produced are quite likely due to the unsym- 
metrical distribution of the root system immediately beneath the 
surface, which root system readily conducts electromagnetic waves, 
and may therefore be considered as an extension of the antenna into 
the earth. 

When the wire at P was entirely removed from the nail at the 
base of the tree, and inserted in the ground itself immediately 
adjacent thereto, but not actually touching the tree at all, the 
signals were heard. Неге, then, we are receiving electromagnetic 
effects without any actual contact with any form of antenna, but 
directly from the earth itself immediately surrounding the foot of 
the antenna, and under its electrical influence. In Fig. 1 (a), which 
is a combination of (b) and (c), is represented a third type of 
receiving circuit which gave slightly stronger results than either 
(5) or (c) independently. 

With the three typical circuits diagrainmatically indicated in 
Fig. 1, a number of experiments were tried, with the following 
results :— Inserting impedance in MN, Fig. 1 (а) and (b), invariably 
cut down the intensity of the signals, whereas, iinpedance inserted 
in MP (b) and (c) had little or no effect. А large choke coil with an 
iron core, inserted at the lower contact P of the circuits, made 
practically no difference, whereas the reducing influence of 100 
ohms in the branch MN, (a) and (5), was decidedly noticeable. А 
small air core coil, made by winding a few turns of small wire, and 
inserted in this branch of the circuit, cut down the effects per- 
ceptibly, while 7,000 or 8,000 ohms would cut off all signals. With 
the arrangement Fig. 1 (a), short-circuiting from a point at the 
base of the tree to either side of the microphone, alternately, made 
no appreciable change in intensity of signals. The detector in use 
being a microphone, operated by P.D., and not by energy or current, 
attempts to increase the effect in the microphone by a number of 
parallel branches MN, niade to several separate metallic pins in the 
tree around its circumference at the height N, and joining each to 
the same terminal of the microphone, produced no perceptible 
increase in intensity, as was expected. The same may be said, of 
course, with respect to substituting for the single metallic electrode 
P at the base of the tree several such points connected in parallel 
to the microphone. 

Several trees of a large grove were connected in parallel by join- 
ing the upper terminals thereof to one terminal of the microphone, 
the other terminal of the microphone being to earth. Here, again, 
slight increases were shown upon cutting in different trees in suc- 
cession, singly and in combination. The slight differences noticed 
were probably due to differences in size and character of the trees, 
the resultant effect upon the microphone being merely that of the 
most efficient tree of the number being used at any one time. In 
an effort to determine means for increasing and concentrating a 
greater proportion of the cup ake лү absorbed by the 
whole tree system. and for localising the effect at the proper point in 
the receiving circuit, the following significant experiment was made. 

With the arrangement, Fig. 1 (b), several other contacts were 
prepared around the circumference of the tree at N, and also at P, 
and these short-circuited by wires direct, affording metallic paths 
for the waves to reach the earth other than the one actually con- 
taining the microphone. Not the slightest diminution of the signals 
could be noticed upon connecting such short-circuit wires, either 
singly or in combination, provided only, of course, the short-circuit 
was not between the actual nails used in the receiving circuit, but was 
confined to other terminals in the tree, even when very close thereto. 

This experiment shows that the electromagnetic effects utilised 
in the single circuit, shown in Fig. 1 (b), are but a very small pro- 
portion of the total effect absorbed by the whole tree system. This 
indicates that if we use a wave detector which operates by elec- 
trical energy instead of P.D., we can easily magnify the effects. 
Manifestly, this can be done by surrounding the tree at the selected 
upper point by a conducting ring or collar containing many metallic 
contacts with the tree itself, thereby multiplying and concentrating 
at the detector, almost at will, the proportion of the energy of the 
electromagnetic waves absorbed by the tree system as a whole. In 
similar manner, the point P, at the base of the tree, may become a 
conducting ring or collar, with many actual contacts with the tree 
itself. 

If a wire is attached to the same upper tree contact which is 
being used for receiving, and its other terminal touched in succes- 
sion to other contacts along the tree nearer and nearer to the lower 
contact point P of the microphone, then a perceptible decrease 
in intensity of the signals is noticed as the lower contact P is 
approached ; this operation causes the signals to almost entirely 
disappear when this wire is touched to the tree within a few inches 
of the point P. In the latter case, a lower impedance path to earth 
than that through the microphone is offered the electromagnetic 
waves. 

The point G in Fig. 1 (a) and (c), can be асое metallic strips 
or nets laid upon the ground, or by driving metallic nails or pins 
into the projecting root system, at sufficient distances from the base 
of the tree. The position in azimuth of the contact point N relative 
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to the distant sending station had no effect upon the received 
signals, the intensity being the same, even with the points P, N in 
an element of the cylinder of the trunk of the tree on the side 
directly opposite the sending station. In Fig. 2 (a) is shown an 
arrangement of transmitting antenna which, however, has been 
used only over very short distances up to the present time, as the 
experiments thus far have been principally confined to receiving. 
In the Figure, the earth or ground is made through the root system 
of the growing tree, and the aerial is merely suspended, using the 
tree itself as a supporting mast. Since the capacity of a vertical 
wire is increased by the presence near it of a conductor parallel 
thereto, the efficiency of the arrangement can be changed by 
varying the distance of the vertical wire from the trunk of the tree. 
Attempts were made to note if there is any screening effect from 
neighbouring trees in line with the receiving station; in other words, 
if electromagnetic shadows are cast. With the wave lengths used, 
and the distances involved, the results seemed equally good from 
even smaller trees immediately behind a bank of larger ones in line 
with the transmitting station. Short-circuiting the trunks of trees 
by direct wires from contacts at a point where the main branches 
diverge to a terminal at the base of each had no appreciable influence 
upon the signals being received from neighbouring trees. А direct 
current sent through the tree by 100 volts of battery when thrown 
on, off and reversed showed no perceptible effects upon the signals 
being received through the microphone. No difference in receiving 
was noticed, resulting from the different wave lengths used in trans- 
' mitting, whether from the Fort Mason 
station, Alcatraz Island station, or the 

. Naval station at Yerba Buena Island. 

No effects were observed with a tele- 

phone in series with a source of E.M.F., 

and connected directly to two sinall 

needle electrodes inserted in the smooth 

living surface of the inner bark of the 

tree. This result was expected, but 

the experiment should be more hopeful 

if the waves were made to traverse a 

c portion of a minute living hair root, 
as we would then be dealing with an 

electrolytic detector built up of vege- 

table cells. As indicating the order of 

IC . magnitude of the ohmic resistance in- 
Barth Line vollved in these experiments, it may be 
| stated that іп a eucalyptus tree about 

Fio. 2. 15in. in diam. the resistance between two 
nails 15ft.'apart was about 5,500 ohms. 


(a) 


In the cases measured the resistance eircumferentially was greater, 


than that measured over the same distance vertically, or with the 
grain of the wood. In trees possessing a well-defined heart wood 
the effect of girdling is pronounced, since in such a tree the only 
living portion is a comparatively thin outer layer, the central portion 
of heartwood being practically dead and free from sap. In cases of 
rapid growth, especially in this climate, the whole tree is practically 
alive, and the effect of girdling, even to a considerable depth, has 
comparatively little influence on the measured ohmic resistance. 

As an example: In а young eucalyptus tree at the Presidio, San 


Francisco, 18in. in diameter and about 50ft. high, the resistance 


was measured between two points on the tree trunk 15ft. apart, and 
was found to be, 5,450 ohms. After completely girdling the tree to 
a depth of 13in. for a distance of about 2ft. between the electrodes, 
another measurement was taken over the same distance, and the 
resistance was found to be but 6,150 ohms. 

The efficiency of an elevated capacity area attached to an antenna 
is not wholly dependent upon the extent of such area, but also upon 
its general configuration, or, in other words, upon its capacity. In 
like manner, the efficiency of an artificial earth for grounding an 
antenna does not wholly depend upon the area of the plate buried 
in the earth, but also upon the shape and disposition of such 
surface, it having been observed that a given area of earth plate is 
more efficient in the form of strips, radiating out from a common 
point, at the foot of the antenna, than in the form of a single 
circular plate. It appears possible, therefore, that the manifold and 
varied forms and shapes given by nature to the leaf surfaces of 
vegetation, adapt them for absorbing electromagnetic radiation ; 
while the general configuration of the root systems of trees, con- 
sisting of large,radial root trunks, proceeding out from a common 
stem and supplemented by innumerable branches and microscopic 
hair roots and rootlets filled with conducting fluids, is not ill-suited 
for the conduction of electromagnetic waves into the carth. Again, 
the strength required in towers and masts for supporting antenne 
wires is provided in the antennw here suggested, since a great tree 
with its natural buttresses and its root system often extending deep 
into the earth is well designed to resist the elements. 


WIRELESS TELEGRAPHY FOR MILITARY FIELD OPERATIONS. 
In order to test other kinds of trees than those available at Fort 


Mason, California, a telegraph auto-car recently purchased for the 
Signal Corps of the Army, was temporarily fitted with the necessary 
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transmitting apparatus, and a tour made through Santa Clara and 
Alameda counties, California, installing and operating field sending 
and receiving stations at various points along the route. 

The electric power required was in the form of two small portable 
storage batteries of 10 volts each, which were used to excite a large 
Apps coil. When a tree was used to support the sending aerial, the 
“ earthing " was accomplished through the root system of the tree 
itself by attaching a wire to one or more iron nails driven into its base. 
The tree stem was utilised to support the aerial, the only electrical 
connection therewith being at its base. Several kinds of trees of 
various sizes were used for receiving, such as willow, pine, spruce, 
oak, &c., and a marked difference in efficiency observed. A tree 
with little leaf surface, and generally dry and unhealthy, is difficult 
to use at all, even for very short distances, while a tree perfectly 
dead behaves as an insulator. 

After a little practice, two inen, а sergeant and corporal of the 
Signal Corps, one a good lineman and the other the chauffeur of 
the machine, who also acted as telegraph operator, could instal a 
sending station in 10 to 15 minutes. A receiving station is even 
less trouble to instal, since there is nothing to transport except what 
can be carried in the hands. 

E.M.F.s iN GROWING Trees. 

In the course of these experiments it was desired to measure with 
а Wheatstone bridge the electrical resistance of living vegetable 
cells, such as between metallic electrodes, inserted in the trunk of 
a tree. In attempting such measurements it became evident 
that there are E.M.F.s. present in growing ‘vegetation, which 
are exhibited in this case by the great difficulty experienced in 
making any accurate measurements of resistance at all, due to 
the continued unbalancing of the bridge by these E.M.F.s. The 
phenomenon is complicated, and considerable experimental care 
and many observations upon different kinds of trees in various 
locations and in different kinds of weather would be needed to clear 
up the matter satisfactorily. For instance, unless platinum or other 
non-oxidisable electrodes are employed, there would be voltaic effects 
caused by the vegetable acids of the sap of the tree in contact with 
the metallic electrodes imbedded therein, and also, unless modified 
by the tree itself, we would expect a difference of potential between 
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Fic, 8.—Volt-Time Curve showing Diurnal Variations of E. M. F. in a 
Eucalyptus Tree (Fort Mason, Cal., Oct. 11, 1904). Distance between Volt- 
meter Terminals, 25ft. ; Resistance, 6,150 ohms; Diameter of Tree, 24.. 


an electrode at the base of a tree and one higher up the trce, since 
the upper atmosphere is positive with respect to the earth. Again, 
it has been shown that a living tree serves as an earthed conductor, 
and is sensitive to electrical disturbances outside of itself. The 
resistance measured evidently depends also upon the size and shape 
of the electrodes used, e. ap | 

A suitable electrometer was not at hand, so that in order to deter- 
mine roughly the general character of these phenomena some 
observations were taken with a Weston Laboratory Standard milli. 
voltmeter with a diagonal scale capable of indicating E.M.F.s 85 
small as 0:00002 of a volt. Several curves were taken, but sufficient 
regularity was not observed to enable any adequate theory to 
advanced at present. An electrostatic instrument, whose 
are independent of the ohmic resistance between the electrodes, 
should be used for such experiments. "T 

The curve, Fig. 8, exhibits the volt-time variations observed 
between two points in the trunk of a eucalyptus trce, one at S 
base of the tree, and the other at 25ft. elevation. "The electric 
contacts were made by inserting metallic pins in the tree itself, no 
earth connections being used. The resistance of the tree between 
the electrodes was about 6,150 ohms, which was large in comparison 
with that of the voltmeter, and the readings, therefore, do not 
represent actual values of the voltages, but serve merely to note 
general diurnal variations in a particular case. | iy 

From this curve it is observed that the upper contact is positive 
with respect to the one at the base of the tree, although slight 
reversals of very small value and comparatively sudden changes, 
evidently due to causes outside the tree itself, were noticed seve 
times. These, however, were too small and too sudden to ! ч 
on this scale. The observations for this curve were obtained by 
half-hour readings over a period of 24 hours, during a great portion 
of which a severe rainstorm was raging. The day in genere a 
extremely cloudy, with little sun. It appears from the curve, ded 
from 9 p.m. until 6:80 a.m. the E.M.F. was too small to be reco 
by the instrument, and that the principal 5 occurred кше 
6:30 p.m. and 9 p.m. and between 6:30 a.m. and 9 a. m., with T M F 
rise between 1:30 p.m. and 4 p.m. Variations of the EM-t. 


‘between the lower tree terminal and the earth itself are compara- 
tively large and indefinite in manner, as has been observed fre- 
quently before, due to earth currents proper. In examining the 
curve in Fig. 2, it is interesting to note that two of the maximum 
changes occurred, one in the early evening and another in the early 
morning, about 12 hours apart, ог at about the periods when the 
general influence of the sun during the day is withdrawn for the 
night, and again when it reappears in the morning after a long 
period of darkness. In other cases, the readings between electrodes 
a short distance apart indicated as much as 8 millivolts, and at 
times the terminal at the base was positive instead of negative. 
Resistances were more easily measured at night than in the day- 
time, as the balancing of the bridge was then more readily obtained. 
According to present theory, during the daylight the air is filled 
with electrons, carrying positive and negative charges of electricity 
which are more or less recombined during the night. In this con- 
nection, it is interesting to note that it is stated by Sir Oliver 
Lodge, in a footnote to his Royal Society lecture of 1894, that he 
found that leaves of geraniums discharge positive electrification five 
times as quickly as negative under the action of an arc light. Evi- 
dently, these phenomena require careful investigation. 
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EARTHING.* 
BY W. W. LACKIE. 


The Glasgow Corporation has for the past six years consistently 
refused to connect installations in which a metal sheathing was used 
as a protection to the wiring and as a means of carrying or support- 
ing the conductors unless it was earthed at one point at least and 
electrically connected throughout its entiro length. 

Gas pipes should not be used as earth connections, as frequently 
‘the current which flows to earth when a conductor gets in contact 
‘with an earth is sufficient to melt a soft metal pipe; and, further, 
the method of jointing a gas branch pipe of iron to a main gas pipe 
often does not make a good electrical.contact between the branch and 
main, the branch pipe being in some cases insulated by brown paper 
and white lead. A water pipe is almost universally used for an 
earth connection. 

The rule referring to earthing and зарони in the general rules 
recommended for wiring for the supply of electrical energy, issued 
by this Institution, is as follows :— 

Rule 12.—Conduotors conveying current at pressures exoeeding 250 
volts must be completely enclosed in metallic sheathing or tubing effici- 
ently connected to earth, and such sheathing or tubing must be elec- 
trically continuous throughout its length. 

This rule is badly worded, inasmuch as any one might at once 
‘assume from it that conductors conveying currents at pressures of 
250 volts and under need not have the tubing efficiently connected 
‘to earth. The rules referring to earthing in the General Rules for 
the Prevention of Fire, and the other rules to be observed in the 
wiring for the supply of electrical energy, issued by the Glasgow 
Corporation, are as follows :— 

Clause 35.—All metal-sheathed cables and metal tubes or conduits 
must be perfectly bonded at all joints and effectively connected together 
and to earth by means of an insulated stranded copper conductor equal 
in area to the conductor within the sheathing, tube or conduit, but not 
less than the eguivalent of 3/22 S. W. G. This earth conductor, however, 
need not be larger than 7/16 8.W.G. The earth connection must not be 
to a soil pipe, rhone or gas pipe, but to a water-supply pipe. Thie is а 
most important rule, particularly in buildings where there is a gas supply 
in compo piping. 

Clause 89.— All electric oonductors must be kept away from gas pipes 
and most carefully insulated from them by a spacing not less than lin. 
in thickness, of wood, if in dry places, and of tile or other waterproot 
non-conducting material in damp places. This precaution must be taken, 
no matter what system of wiring be adopted. Special attention must be 
paid to clause 35. 

One other part of a rule which bears on this subject is— 

Clause 43.— All fittings must be substantially insulated from any 
adjacent metal pipes, joists, columns, &c., so as to avoid contact with 
them, which might break down the insulation of the lampholders. Fittings 
exposed to the weather or fixed in damp places must have the lamp- 
holders sufficiently insulated from them. 


During the years 1902, 1908, and 1904 35 fires were reported to 
the electricity department of the Glasgow Corporation by the fire 
department, as having been due to defective electric light installa- 
tions. Two of these were, in the opinion of the electricity depart- 
ment, not due to electricity at all. Of the remaining 88, 15 were 
due to the melting of gas pipes by a current of electricity, the instal- 
lation in each case having been carried out with metal.sheathed 
cables ; eight of the fires occurred on installations where the metal 
piping or metallic sheathing of the cables were not properly earthed ; 
‘seven were on installations where the iron piping or metal sheathing 
was earthed. The causes of the remainder baze probably no bear- 


Paper read before the Glasgow Local Section of the Institution of 
Electrical Engineers, February 14th. 
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ing on the subject of earthing, but may be of sufficient interest to be 
stated here— 

Five were caused by the cables having been chafed and the insulation 
consequently damaged by contact with the sharp edges of iron pipe ends. 

One was due to a piece of hot carbon falling from an arc lamp upon 
some muslin goods in a shop window. 

Five were due to defective twin flexible conductors. 

Three were due to deterioration and defects in switches. 

Three were due to wooden casing having been saturated with water. 

And one was caused on a wood casing installation where the conductors 
were not protected, but were lying against a soft gas pipe, and the insula- 
tion of the conductor failed. 

Perhaps it might be well to point out in passing that the effect of 
these fires was much more serious in the 15 cases where soft gas 
pipes were melted, and the author begs to express the hope that 
electrical engineers will do all they can to stop the use of this class 
of pipe, and, if possible, see that it is removed from any building 
into which electric lighting or power is being installed. 

It is impossible to test an installation after it is completed, with a 
view to ascertaining whether the metal sheathing is in itself pro- 
perly electrically continuous throughout its entire length, and 
whether the continuity of earthing throughout is not due to the 
sheathing being earthed at one point by the earth wire run for that 
purpose, and at another point by means of a gas pipe or other pipe. 
It may be that for part of the course a gas or water pipe is the 
48 ог eross- connecting link between two lengths of sheathing 

‘ig. 1). 
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With the present system of earthing, if one conductor, even in a 
small branch circuit, comes in contact with the sheathing, the cur- 
rent that flows momentarily, but long enough to blow both branch 
and main fuses, is frequently 250 to 800 amperes, and is sufficient 
not only to cut off the whole supply from the installation on which 
the fault has occurred, but to interfere with the supply to other con- 
sumers by causing an unpleasant blink in the light. A momentary 
short-circuit has been reported on several occasions to the mains 
gection of the electricity department of this city by the generating 
section of the same department, as having taken place in such and 
such a district, and it has afterwards been found that these short- 
circuits were due to an earth on a three-ampere branch circuit іп à 
consumer's premises. Bearing these facts in mind, the author has 
come to the conclusion that the present method of earthing at any 
point and direct is wrong, and it is his opinion— 

(1) That the metal sheathing on installations for connection to public 
supply mains should be kept clear of all other metal work throughout the 
entire run of the conductors ; 

(2) That the connection to earth should be through a resistance of such 
an amount as would allow not more than, say, two or three times the 
normal current of the installation flowing to earth in the event of one of 
the conductors coming in contact with the sheathing ; and | 

(3) That the metal sheathing on installations for connection to public 
supply mains should be joined to earth at one point only. 

. Taking these three points seriatim, a few words on each of them 
may not be without interest. 

1. Metal Sheathing kept clear of all other Metal Work.—1f it is 
necessary and proper to keep pipes containing electric conductors 
clear of all other pipe work underground it is obviously just as 
necessary, if not more so, to keep clear of all pipes and other 
metal work inside buildings. It will readily be seen that if the 
sheathing used for carrying electric lighting and power conductors 
was insulated throughout its entire length, even it were only by 
lin. of wood, cheap rubber or fibre, it would be possible to test, 
after any installation was completed, and to see that tho cable 
sheathing was clear of all other metal work in the building, and 
also that it was in itself electrically continuous. These considera- 
tions are most important. 


2. A Resistance in the Earth Circuit.—lf a resistance was in the 
earth circuit the rush of current would be reduced enormously and 
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would probably result in only a small branch fuse melting, the main 
fuse remaining intact. e., where the fault or earth occurred in a 
branch circuit. It would be even a better arrangement if each set 
of branch pipes had a proportionate resistance inserted to a separate 
slightly insulated earth wire and the sheathing of the mains had 
also а resistance as shown in Figs. 2 and 8. 

When metallic sheathed conductors were first started in earnest 
it was common practice to have the branch fuses on tke distribution- 
board system of wiring, and the main fuses enclosed in cast-iron 
boxes, these cast-iron boxes being connected to the metallic sheath- 
ing, and consequently earthed. It was then frequently found that 
when a fuse blew, an arc was formed between a conductor and the 
case, owing to the distance between the bus bar and the side of the 
case being less than the break of the fuse and short enough to keep 
up an arc. Sometimes this arc has melted a hole in the iron box 
and has also frequently caused the blowing of the main fuse. The 
remedy adopted by several contractors and consulting engineers 
was to insulate these cast-iron boxes by mounting them on wooden 
bases, and to connect the pipes across the gap by means of a bond- 
ing wire, or to have the fuses enclosed in a wooden case. Many 
makers of cast-iron switches have also been troubled with an arc 
forming between one of the terminals or blades and the side of the 
switch-box where the switch-case was of a normal size, and the same 
course was adopted—-viz., to insulate the cast-iron case of the switch 
on а wooden base and join the sheathing round by means of a bond- 
ing wire. The author is of opinion that if a resistance were inserted 
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in the earth circuit this arcing to earth would be reduced. One 
good reason for earthing the metallic sheathing covering electric 
conductors is, of course, the prevention of possible dangerous shock 
to the public, and the insertion of a resistance of the size suggested 
would not militate against this in any way. 

Several stations have adopted this course to protect their works 
from a complete shut-down. To ensure continuity of supply the 
middle wire of the three-wire system is earthed through a resistance 
of 4'5th ohm or in some cases 1 ohm. It will therefore be seen that 
in the event of the positive or negative main going to earth, the 
maximum current will not exceed 2,500 or 250 amperes, which is 
less than the available supply. 

The method of earthing the middle wire in the Port Dundas 


~~ Electricity Works in this city is as follows :—In circuit with the 


usual recording ammeter there are 10 200 c.p. 250-volt lamps con- 
nected in parallel, which are, however, short-circuited by a fuse. 
Should an earth connection come on the positive or negative con- 
ductor, so that more than 50 or 60 amperes is made to flow back to 
or out from the generating station, the fuse short-circuiting these 
lamps goes and the lamps light up. When this state of affairs 
takes place (let it be said it is not a normal state) the difference of 
potential between earth and the positive and negative poles is far 
from being 250 volts. If an earth of very low resistance comes on 
the negative, the positive will be 500 volts and the middle conductor 
250 volts above earth, and if the fault be on the positive side the 
negative will be 500 volts below earth and the middle 250 volts 
below earth. 

Mr. Raphael, in his book on “ Faults in Electric Mains,” describes 
a mechanical model constructed by Mr. A. Р. Trotter, electrical 
adviser to the Board of Trade, to show the difference of pressure 


between each of the three conductors on a three-wire system and 
earth with varying leakages or earths. ! 
The idea of introducing a resistance, to the extent suggested, on 
the earth circuit, is probably novel so far as wiring 1s concerned, 
but to introduce a resistance of some kind is not new in under- 
ground mains work, as the Howard Conduit Co., Trafford Park, 
Manchester, in a descriptive pamphlet of their asphalt conduits for 
underground mains, advocate this.* | 
If in circuit with, or if the earthing resistance on a consumers 
premises took the form of an electromagnet, which would close a 
secondary circuit so as to ring a bell, sound an alarm of some 
kind, or light а tell-tale lamp, each installation would become self: 
testing. The winding of the resistance in the form of an electro- 
magnet would also, in cases of dead earths, act momentarily asa 
obokin coil. It has frequently happened that for some reason or 
other the fuse on the branch main connected to the neutral wire on 
a two-wire installation (i. e., on an installation connected to one 
side of a three-wire system) has gone, and the installation has had 
an earth connection on the same conductor (d. e., the neutral) inside 
the premises beyond the fuse. The installation still continues to 
have a satisfactory supply through this earth connection and the 
earth connection at the generating station. Such a state of affairs 
goes on until a time when the positive or negative conductor goes 
to earth somewhere else, when either the lamps dim down very 
much or brighten up and probably burst. If a resistance of the 
amount suggested was inserted in the earth connection, the chances 
are that the consumer would very soon see that something was 
amiss, due to the bad pressure brought about by the supply having 
to come or go by the earth resistance ; and, moreover, if a bell or 
other device was connected, as indicated, with the resistance, it 
would immediatey show that current was passing by the earth circuit. 
з. Earth at One Point Only.—The reason for earthing at one 
point is obvious if a resistance is to be inserted in the earth con- 
nection, The resistance of the earth part of the circuit may be 
exceptionally low in Glasgow. If in other cities or towns, or in 
places where isolated plants are laid down, the resistance of the 
earth part of the circuits is high, or where earth plates are used, 
and not the water or other service pipes, the earth circuit may form 
the resistance now advocated. In Glasgow the earth resistance 
has been taken between several places. Between the generating 
station at Port Dundas and Waterloo-street, a distance direct of 
1,000yds., the earth resistance is approximately 0°05 of an ohm. 
The circuit from the generating station to a consumer's premises on 
the three-wire continuous-current system at Glasgow has an average 
resistance of 0:046 of an ohm, and, taking an average circuit ш : 
consumer's premises at 0:4 of an ohm, it means that when an eart 
current of 50 amperes flows the full pressure on the feeder, dis- 
tributor, and wiring up to the fault, and from the earth connection 
to the generating station is 25 volts; with 800 amperes, 150 volta ; 
so that the fault, sheathing and earth cirouit on the consumers 
premises must have a fall of anything between 200 and 100 se 
The resistance of 50yds. of gin. tubing with joints has been foun 
to be 0:4 of an ohm and the resistance of 50yds. of 3-20 twin lead- 
covered wire 0°8 of an ohm. It looks from this, therefore, a8 if the 
current to earth would equal a considerable pressure divided by the 
resistance to earth of each circuit, and this may explain the melt- 
ing of the gas pipes and consequent fires in the seven cases of fire 
referred toin another part of this Paper. | 
In installations carried out with lead-covered conductors, the 
core being stranded, many faults have occurred due to a stran 
breaking and making contact with the lead. The contact made 1 
been so good and the current so great for the instant that the le 
has been burned clean off from the point of the broken strand, 80 
the fuse protecting the circuit has in some places gone and in ot m 
cases stood. When it has gone the lead has been melted clear 0 
the strand ; testing shows nothing; and the fuse can be replaced. 
The fuse is inserted and the installation may seem all right again: 
but sooner or later trouble will be experienced with a conductor ш 
this state. What has just been said might be used as an argument 
in favour of solid wires up to No. 14 in place of small wires 
stranded for lead-covered cables, seeing that the lead covering 
makes the cable rigid irrespective of what the copper core ™ 
With a resistance in circuit with the lead sheathing to ' 
the author feels that the current should not be во great 83 
to melt away the lead at the point of contact with a broken 
strand of a small cable. May the same reasoning not be us 
in advocating the introduction of a resistance on the earthing 
wire from a motor or dynamo? The comparatively enormou 


damage generally done to а small motor when one of T 
ductors in it goes to earth, in the opinion of the author, JU 
At one time 


fies putting in a resistance to limit the current. ire 
the author thought of suggesting that in circuit with the earth wit 

resistance a solenoid might be connected so as to act on the s 
switch, and switch off the whole supply, but he did not think this 


ENT Е 7 ted 
* A description of the method employed by the Howard ;Co. — illustra 
by a diagram of the arrangement referred to—appeared in The Electrician 
Vol. XLVIII., p. 214. 
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і 
would add to the efficiency of the supply. On a motor circuit, how- | decompose albuminoid poisons. This fact indicates а new 


ever, such an arrangement could with advantage be added to the 
over-load release. A similar arrangement might also with advant- 
age be put in circuit with the earth wire from dynamos and motor- 
generator sets (when not connected to steam plant), which would 
indicate, if it did not switch out of circuit, the dynamo or motor. 
Reverse current cut-outs are now almost universally used on 
enerators, and the writer thinks that in the majority of cases the 
reakdowns are due to one of the conductors going to earth via the 
earth connection. If, therefore, the non-return cut-out had an extra 
coil added in the earth circuit it would be an extra safeguard. An 
electromagnet in the earth circuit to close a bell circuit would 
serially be an improvement. There are already many metallic 
sheathed installations in Glasgow connected to the Corporation 
electricity mains which only require the resistance in the earth wire 
to put them in line with what is advocated in this Paper. The 
sheathing has been kept clear of all other metal work in the buildings 
in which they are contained, by means of a strip of wood run 
throughout the installation for the purpose of cleating the pipes or 
cables to, and earthed at one point in the basement. It will be 
remembered that a Paper on underground mains was read in 1902 
to this Section, and in the discussion that followed it was made 
pretty clear that the faults on lead-covered cables were not due to 
electrolysis, but due to fusion —:.e., melting by excessive currents 
and arcing. Pieces of lead covering of underground mains have 
frequently been shown to the author with holes burned in them, 
and it has been reasoned that electrolysis must have been going on 
at these points. The author submits that the fragments of a blow 
fuse might as well have been produced in proof of such a conten- 
tion, and surely no one will say that electrolysis goes on over a fuse. 
The author believes that the hole in the lead of the piece of cable 
then produced was due to fusion. If proper sized resistances could 
be inserted in the earth connections on metal-sheathed underground 
mains, fusion could and would be removed. 

The author has been emboldened to put these proposals before 
this Section by the fact that what he suggests is not an expensive 
fancy, and will hardly appreciably increase the cost of an instal- 
lation. A resistance for a 25-ampere installation—viz., a resistance 
of about 8 ohms to carry about 70 to 90 amperes—will not cost more 
than 80s., and for a 100-ampere installation £2. The resistance need 
only be one to carry the maximum current for, say, half a minute. 

he reason for insisting that fittings and lampholders, or lamp- 
holders alone, should be insulated is given in Rule 48 of the Cor- 
poration Rules in the words, which might break down the insula- 
tion of the lampholder." Another and even more important reason 
is that if the lampholders were not insulated they would most 
assuredly break down the insulation of the lamp caps in use. All 
lamp caps on 250-volt lamps will stand 250 volts between the two 
terminale: but few will stand 250 volts between one of the contacts 
and the metal] collar on metal-collared lamps, or the lampholder on 
porcelain ог vitrite-capped lamps. Besides, it will have been noticed 
that in the abnormal state of division of pressure between the 
positive, neutral, and negative conductors and earth —1.e., when the 
ositive or negative main is to earth—it is gue possible that 
between one lamp contact and earth, if the holders are earthed, 
there will be at times a difference of pressure of 500 volts. The 
lamps in general use to-day are not meant for this, and consequently 
the simplest and the cheapest way is to insulate the lampholders 
and remove these two dangers. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Action of Radium Emanation on Poisons.—O. Phisalix has 
found that the poison of the viper, after an exposure of 50 to 
60 hours to radium rays, completely loses its poisonous cha- 
racter. A similar action takes place on the poison of the cobra, 
although it is well known that this poison resists the action of 
heat much longer than that of the viper. In the expectation 
that radium emanation would have a much more pronounced 
effect than radium rays, the author filled a glass tube to two- 
thirds of its length with a 0:1 per cent. solution of viper poison, 
exhausted the tube, and filled it up with air containing radium 
emanation. After leaving it in contact for 24 hours, the liquid 
had acquired an opalescent lustre and a peculiar odour. It 
had no effect when injected into a guinea-pig, except that the 
animal lost weight and took some time to recover its normal 
weight. When the poison is diluted with distilled water and 
exposed as before, it loses its toxicity in six hours, but it takes 
much longer when the liquid contains some glycerine. The 
opalescence is due to suspended particles. It is a curious cir- 
cumstance that radium emanation has no effect on the poison 
of the lizard or the common toad. Indeed it only appears to 


means of investigating the constitution of poisons. 
(С. PursaL ix, Comptes Rendus, February 27, 1905.) 


The Ате in a Magnetic Field.— C. D. Child has made an 
attempt to unravel the complicated phenomena exhibited by 
the arc when placed in a magnetic field. He finds that if two 
carbon pencils are placed on the opposite sides of an arc, the 
P.D. between them is changed when the arc is deflected 
towards one of them by means of a magnetic field. This 
change may be as high as 4 volts. The effect cannot be pro- 
duced by blowing the arc to one side, nor by moving the 
carbon pencils to one side of the arc. Rapidly reversing the 
field and with each reversal reversing the connection to the 
voltmeter does not diminish the effect. The only consistent 
explanation seems to be that the positive ions of the arc move 
more rapidly than the negative ions. The effect decreases as 
the strength of the field is diminished. Changes in the current 
through the arc do not appreciably influence it. It is, how- 
ever, increased by lengthening the arc. The effect is smaller 
with cored than with solid carbons. 1t decreases and in some 
cases entirely disappears when salts are placed in the arc, and 
it cannot be detected in an arc between metals. The effect 
decreases as the pressure of the surrounding gas is diminished, 
and with a рее of approximately lem. of mercury it 
disappears. The common equation for the Hall effect gives a 
change of potential in the opposite direction to the change 
actually observed. But it does not apply in any case, since 
there is here a motion of the ions in a direction transverse to 
the direction of the impressed E. M. F. Taking this motion 
into account, the author shows that almost all the phenomena 
can be explained on the supposition that the positive ions move 
more rapidly than the negative ones. "That this should be so 
in a place as hot as the electric arc is not what one would have 
expected. But when the anode is very hot we may expect 
ebullition of the anode with subsequent condensation on the 
negative ions, causing them to move more slowly. This slow 
movement would react on the drop in potential at the anode, 
and make it greater. 

[C. D. CRII D, Physical Review, February, 1905.) 


Drift of Ions under Electromagnetic Waves.—G. W. Walker 
shows mathematically that when an electromagnetic impulse 
passes an ion, the velocity of the latter remains unchanged, 
but it is shifted forward in the direction of propagation of the 
wave. The continuance of the waves thus involves the result 
that the ion must continue to change its position in space. It 
thus appears to move in a definite manner, which can be deter- 
mined in terms of the initial circumstances of the ion and the 
constants of the train of waves. The result is very remark- 
able, and is not confined to an infinite train of harmonic waves. 
Similar results follow in the case of any form of electromag- 
netic disturbance propagated in a straight line. If the ion is 
originally moving with a velocity a little less than the velocity 
of the wave, it may, so to speak, be picked up by the wave 
and carried forward with the velocity of the latter. The 
velocity is an even function of the charge, so that ions of both 
signs will be affected equally, and even a neutral molecule 
made up of positive and negative ions will be made to drift in 
the direction in which the waves are travelling. If energy is 
absorbed from the passing wave, the ion will acquire a velocity 
which persists after the wave has passed over it. These 
results have an important bearing upon the theory of radio- 
activity. Radio-active substances may be regarded as sources 
of electromagnetic waves, and the projection of material par- 
ticles may be due, partly at least, to the drift of ions produced 
in the gas by the waves passing through it. If that is the 
case, it is not necessary to suppose that the radio-active sub- 
stance is ever used up. Another interesting point brought out 
by these results concerns aberration. In free space the pro- 
pagation of waves in a straight line is quite independent of 
any static electric or magnetic field. But if the waves are 
propagated through a part of space containing matter, the 
streaming of the ions produced by the waves seems to lead to 
the conclusion that the propagation of the waves is no longer 
independent of the statical electric and magnetic field, and 
aberration must result. 

[G. W. WALKER, Proceedings Roy. Soc., February 21, 1905.] 
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THE ADMINISTRATIVE COUNTY OF LONDON AND 
DISTRICT ELECTRIC POWER CO. 


The London daily newspapers have been furnished with 
numerous paragraphs, articles and “interviews” during the 
past fortnight, promising a revolution in the charges for elec- 
tricity supply in London. On this occasion, the welcome 
result is not to be brought about by a new primary battery 
defying all the laws of electro-chemistry, nor by a perpetual- 
motion engine, or a dynamo with a few hundred per cent. 
efficiency ; the process is summed up in the word “Con. 
centration.” All the existing sources of electricity supply 
are apparently to be “concentrated,” and enormous economies 
are to result. Moreover, the method by means of which this 
concentration is to be effected is not a combination of all 
the existing electricity supply companies in London—in fact, 
auch a combination is excluded by the terms of their Provi 
sional Orders—but by the formation of a new company which 
is seeking extraordinary powers for electricity supply over the 
whole of London and surrounding districts. And this new 
company is not welcomed by the present holders of Provi- 
sional Orders as a desirable means of effecting economies M 
electricity supply; they are far-sighted enough to see that 
what is being offered them is not Concentration but Compett 
tion of the bitterest and keenest nature— Competition in the 
most profitable outlets of the business—viz., power supply: 
street lighting and electric traction. The scheme that is being 
“boomed ” by the Press notices to which we have alluded, В 
that which is outlined in tho Bill introduced in Parliament 
this session by the Administrative County of London and 
District Electric Power Co. There is no need to refer to 
“rumours " and to accept without qualification er parle state 
ments made with reference to the scheme, as our daily contem 
poraries have done; the Bill has already been read a secon 
time in the House of Lords, and we are able to write with à 
copy of it before us. The gist of the Bill has already been pub- 
lished in our columns, but it will bear repetition and mor 
detailed investigation at the present juncture, in view of the 
fierce opposition which it is sure to encounter in Committee 
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stage in the House of Lords, and subsequently in the Commons 
in the event of the Bill passing the Upper House. | 

The area in which the new company proposes to extend 
its operations includes the whole City and County of London, 
and the surrounding districts on the west, east and south,—as 
far as Brentford and Southall to the west, Gravesend to the 
east, and Croydon to the south. This area is at present sup- 
plied by 22 electricity supply companies and 32 local authori- 
ties, who have between them some 70 generating stations, and 
far from desiring “ concentration," one and all have lodged 
petitions against the Bill. The area is divided into two por 
tions, the non-industrial and the industrial. The latter includes 
the Metropolitan Borovghs north, south and east of the City, 
and the portions of Essex and Kent scheduled in the Bill with 
the exception of Bromley, Beckenham and Penge, which ‘are 
non-industrial. In the non-industrial area, the company seeks 
power to supply “іп bulk," and also for street lighting, traction 
and large consumers, such as Government Departments, rail- 
way companies, and so on. In the industrial area, electrical 
energy is to be supplied for power purposes (and for lighting 
to power consumers), but in the case of consumers requiring 
less than 500 H.P. a formality is first to be observed. The 
consent of the “authorised distributor ” is first to be asked, 
and, on this being withheld, application may be made to the 
Board of Trade for this consent to be dispensed with if the 
new company can supply on better terms than the “ autho- 
rised distributor" itself. It must be pointed out, however, 
that the powers sought by the new company involve relief 
from the most important restrictions of the Electric Lighting 
Acts. The purchase clause in the Act of 1888, under which 
all the London companies are liable to be bought up by the 
Local Authorities in 1931, is not to apply to the new company, 
and a fairly free hand is given to the new company to refuse 
consumers if it considers that their custom would not be 
remunerative. The idea of the promoters is therefore evidently 
to undersell the existing undertakers in the case of all the more 
profitable power and large long-hour lighting consumers An 
obligation to supply all and every consumer who desired to be 
furnished with electrical energy would at once destroy the 
scheme of the company's operations, for a maximum price of 
14d. per Board of Trade unit is laid down in the Bill. 

For this ambitious scheme a large capital would of course 
have to be provided. The amount given in the Bill is 
£5,000,000, with borrowing powers up to £1,666,666. 
Interest of 3 per cent. may be paid out of capital during 
the first four years. Compulsory powers are asked for to 
acquire land for three generating stations in West Han, 
Greenwich and Fulham, 

Some of the inspired articles that have been published in 
favour of this scheme point out that the sphere of the com- 
pany’s operations will be mainly to supply the existing under- 
takers “in bulk,” so that an additional capital expenditure by 
them will be unnecessary. The existing undertakers would 
thus continue to make their business profitable without further 
capital commitments, and all would work in perfect harmony. 
The reasoning is plausible, but it is only necessary to examine 
the capital expenditures of the:34 undertakers alluded to 
in order to see that it is fallacióus. At the end of 1902 
they had expended about 14} millions; at the end of 1903 
174 millions. If the present rate of increase were not 
exceeded, there would thus be an additional capital expen- 
diture of 12 millions (or nearly double the proposed capital 
and borrowing powers of the new company) by the time its 
four-years' construction period had expired. But we repeat, 
whatever may be the statements made by promoters to 
interviewers, it is evident from the Bill itself that its object 


is to establish competition with existing undertakers and 
not to assist them. The promoters are men of capital, 
and some of them are noted men of finance, but we 
doubt whether they would be prepared to control „concen- 
trated " undertakings representing 171 millions sterling and 
growing at the rate of three millions a year. Their engineer, 
Mr. C. Н. Merz, is an able electrical engineer of the younger 
school and has done exceedingly good work in connection with 
the Newcastle-upon-Tyne Electric Supply Co., whose low works 
costs for the last two years are analysed on another page. But 
he also is too ambitious if he seeks either to control or to fight 
effectively 54 electric supply undertakers, well established in 
their respective areas, owning works with an aggregate capacity 
of nearly 200,000kw., with almost unlimited capital at their 
back and already supplying about 150 millions of Board of 
Trade units annually. 


THE SELECTION OF ELEOTRIC CABLES.* 
BY L. B. ATKINSON AND C. J. BEAVER, 
(Concluded from page 786.) 


APPENDIX I. 
GLovER’s Test FoR TiNNED Hiou Conpuctivity Copper WIRE. 


Samples.—From the batch of wire to be tested true average samples 
are taken, the number of samples being proportioned to the total weight 
of the batch and to the gauge of the wire, for works purposea. Two 
classes of samples are taken :— 

(a) Samples from interior parts of coils or bundles, the results 
obtained from which may be taken to indicate the actual efficiency of 
the tinning. 

(b) Samples from exterior parts of coils or bundles, to show to what 
general extent the efficiency of the tinning has been impaired by 
mechanical abrasion in transit or handling. 

For consulting engineers’ or inspectors’ purposes samples are taken 
from the strand before the cable is vulcanised. 

: Tue ents.—Hydrochloric acid of S.G. 1:088 (—44 per cent. of acid of 
Sodium sulphide solution of S.G. 1:142 (=about 25 gremmes per 
100 cubic cm. water). 


Testing Process.—The samples are cleaned with alcohol or ether, and 
immersed for one minute in the hydrochloric acid. They are then rinsed 
in clean water, and immersed in the sodium sulphide solution for 30 
seconds, again washed, and examined under a hand lens. 

This cycle of operations is repeated until blackening of the wire 
becomes clearly visible. The number of such cycles required to produce 
this blackening effect is noted, and taken to represent the measure of 
efficiency of the tinning. 

The tests are performed in duplicate. 

The wires are bent into loops before immersion, to avoid testing ends. 
The loops should not be bent to a smaller radius than 12 to 15 times the 
diameter of the wire. 

Asa mechanical test for adhesion of the tinning to the wire, samples 
may be bent round a rod having а diameter cqual to four times the 
diameter of the wire. Any cracking or parting of the coating will be 
plainly shown by one immersion, according to the test described above. 

No wire should show blackening after the mechanical test on immer- 
sion for one minute in the sodium sulphide solution only. 

The average values obtained from samples taken from any batch of 
wire should be as shown below :— 


Number of immersions at 60°F. 
Diameters of wires. — ee ——— 
Single-tinned wire. | Double-tinned wire. 


— — 


From 0 0076“ to 0-048" inclusive 6 8 
Above 0:048" to 0-080" А 5 7 
„ 0080” all sizes 4 54 


NorEÉ.—In practice a variation of one immersion from the average 
values tabulated above may be allowed if the batch of wire under test 
gives fairly uniform results. Ifa wide variation between individual tests 
is observed, further samples may be taken, as it would obviously be unfair 
to allow an isolated defective sample to bring down the average value 
obtained on the samples. A little experience enables the operator to 
readily distinguish between defects due to imperfections in the tinning 
process and those due to subsequent mechanical damage. 


APPENDIX II. 
GENERAL SPECIFICATION FOR LIGHTING AND Power CABLES FoR Low- 
TENSION РВЕВВОВЕВ UP TO 500 VOLTS. 

Lead-covered Paper Insulated Cables.— Conductors of plain copper, as 
per paragraph 1, ingulated with Diatrine paper, as per paragraph 3, lead- 
covered, as per paragraph 5. i 

* “Some Points on the Selection of Electric Cables," read before the 
Manchester Local Section of the Institution of Electrical Engineers 
on Jan. 31. Slightly abridged. 
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Vulcanised Rubber Insulated Cables.—Conductors as per paragraph 2, 
pure and vulcanised insulation, as per paragraph 4, taped and braided, 
as per paragraphs 7 and 8. 

Leadless Paper Cables.—Conductors as per paragraph 1, insulated with 
paper, as per paragraph 3, and sheathed with bitumen compound, as per 
paragraph 6, taped and braided or lapped, as per paragraphs 7 and 8. 

Bitumen Cables.— Conductors as per paragraphs 1 and 2, the outer layer 
of the strand being composed of tinned copper wires, insulated with 
bitumen compound, as per paragraph 6, finished with tapes and braids or 
lappings, as in the case of the leadless paper cables, as per paragraphs 7 
and 8. 


Fire-resisting Cables.—Conductors as per poe 2, pure and vul- 
aa rubber, as per paragraph 4, taped and braided as per paragraphs 
7 and 9. 

MATERIALS. 


1. Conductors.—Conductors of all wires and cables are to be of solid, 
well-annealed high-conductivity copper, English drawn, the strands of 
cable to be of suitable lay, so as to produce a compact conductor. The 
conductivity of the copper to be not less than 100 per cent. of pure copper, 
Matthiessen’s standard. The resistances and weights of the various sizes 
to be as specified in the Cable Makers’ Association Circular, dated 
December 31, 1902. 


2. Where cables are insulated with materials which will react with, or 
be acted upon by the copper, the wires are to be uniformly and efficiently 
tinned. The tinning is to be free from lead or other impurities, and must 
conform to Glover's standard test for tinned high conductivity copper 
wires. No joints in single wires are to be within 12in. of one another. 


8. Dielectric Paper.—The paper to be composed of pure Manilla fibre. 
It is to be free from all metallic particles, carbon spots or foreign matter, 
and to show no trace of chlorine or other residual chemicals on analysis. 
It must be free from the slightest admixture of straw, wood or other 
ligneous fibres. The paper after drying to be impregnated with a high- 
class insulating compound at a temperature not exceeding 250°F., and to 
be laid spirally upon the conductor in strips to required thickness in such 
а manner that the joints are efficiently staggered. The paper strip to be 
of uniform thickness throughout, not exceeding 0:006in. before impreg- 
nation. The tensile strength of a standard strip 15mm. wide, cut longi- 
tudinally from the paper before impregnation must not be less than 10kg., 
but it should be so highly impregnated that its strength is increased by 
15 рег cent, after impregnation. The insulating compound should be of 
such a character that it is solid at the ordinary working temperature, and 
should have no tendency to drain away from thecable. It should also be 
capable of allowing the cable to be sharply bent without any sign of 
cracking in the paper dielectric. The compound must have no dele- 
terious effect on the copper, paper or lead. 


4. Rubber—The conductors are to be covered, first, with a layer of pure 
unvulcanised fine Para rubber, containing not more than 2°25 per cent. 
of rubber resin, and then with two layers of vulcanising rubber compound 
to an approved thickness. The vulcanising rubber compounds to consist 
of the finest hard Para rubber mixed with sulphur and mineral matter 
опу. No rubber substitute or organic matter other than rubber is to be 
used. The proportion of hard fine Para rubber in the vulcanising com- 
pound rubber, in the case of the 500-volt cables, is to be not less than 
40 per cent. by weight. In the case of wire, or cables having a scctional 
area of less than 0:06 sq. in., the rubber compound is to be applied longi- 
tudinally. Larger cables are to be spirally lapped to an approved thick- 
ness. The pure and compound rubbers to be vulcanised into a homogeneous 
mass after taping. 


5. Lead Sheathing.—The cable to be sheathed by a solid tube of the 
best pure English lead which shall not contain more than 0:5 per cent. 
total impurities on analysis, and shall be free from pinholes, lead oxide 
and other manufacturing defects, and shall be made direct on the insu- 
lated core under strong шаш pressure, the lead being allowed to set 
before pressure is applied. The insulated core to be passed through a 
bath of compound immediately prior to its entering the lead press. The 
lead sheathing shall be of uniform thickness, and shall not show any 
signs of cracking after having been subjected to the bending tests here- 
after specified. 

6. Compound.—To be of the vulcanised bitumen class of compound, 
containing not more than 20 per cent. of mineral matter, to be of such 
consistency that it will not become decentralised at such temperatures as 
ordinarily obtained in practice. It must not become brittle at the freezin 
point of water. It must be so made that it is not really oxidizable, an 
that it will resist the action of weak acids and alkali. It is to be applied 
to the cable in the form of a solid tube free from pinholes and similar 
defects, so that the insulation resistance shall show no deterioration after 
the insulated cable is submitted to hydraulic pressure of 1001. per square 
inch for at least five minutes. | 


7. Tapes.—Tapes for vuleanised rubber cables should be of fine cotton 
cloth, counting not less than 70 by 70 per square inch, thoroughly water- 
proofed on one side with rubber compound, containing not less than 35 per 
cent. of pure rubber. Tapes for leadless and bitumen type of cables to 
be of ‘stout cotton cloth thoroughly impregnated with bituminous com- 
pound. For outer coverings Hessian tapes treated in a similar way before 
application to the cable may be used when required. 


8. Braidings and Lappings.—For rubber cables the braiding may be of 
jute or cotton, tanned or gray, as required ; to be braided on the cable at 
& suitable lay, and with & sufficient number of ends to efficiently cover 
the cable. The braidings for main cables, whether rubber, leadless 
paper, or bitumen cables, should be of tanned jute. In all cases braids 
are to be efficiently impregnated with preservative compound. In the 
case of main cables, jute lappings may be used instead, or in conjunction 


with, bra:dings, as above described; such lappings should be of tarred 
jute, containing not less than 45 per cent. of the best Stockholm tar. 
After application to the cable these lappings should be thoroughly 
impregnated with preservative compound. 

9. Fire Resisting Coverings.—The fire resisting coverings may consist 
of cotton tapes, jute, or cotton lappings, or braidings. The radial thick. 
ness of such coverings to be proportionate to the diameter of the cable 
and the radial thickness of the insulation. The tapes, braids, or lappings 
to be chemically treated prior to their application to the cable, with 
suitable fire resisting compound, which s have no deleterious effect 
on the fibrous material or the insulation of the cable, and shall be ofa 
permanent character. During the taping, lapping, or braiding process 
the fire resisting coverings to be further served with suitable fire-resisting 
compound, and finally served over all with special compound of a similar 
nature, to insure a firm but flexible finish. 

In special cases leadless or bitumen cables may be finished with fire- 
resisting coverings, as above described. 

10. Armour.—Where cables are to be laid direct in the ground or in 
situations where they may be exposed to mechanical injury, they should 
be armoured with steel tapes of suitable widths and of thicknesses as 
specified in the C.M.A. Circular dated December 31, 1902, and applied to 
the cable, so that the spaces between the convolutions of the first layer of 
steel tape are covered by the second tape. Joints in steel tapes are to be 
either brazed or welded, no other method being allowable. They are to 
be laid on a bed of tarred jute, served as described above, and covered 
with a double layer of jute in a similar manner. Where galvanised iron 
or steel wires are used as armour, the wires must closely sheath the 
cable and be applied over a bed of tarred jute lapped on in the opposite 
direction to the lay of the wires. The wire should be of suitable gauge, 
and composed of a good quality of steel, which should have a breaking 
strain of not less than 25 tons per square inch, and should be capable of 
being bent round its own diameter in reverse directions without fracture. 
The galvanising must adhere firmly to the surface of the wire, and must 
not crack or scale off when the wire is bent round a cylinder 12 times its 
own diameter. The efficiency of the galvanising must be such that no 
sign of a deposit of copper should be visible after three one-minute 
immersions іп a saturated solution of copper sulphate at 60°F. 


11. Insulation Tests.—All cables, as specified above, should be tested 
after 24 hours immersion in water in the case of vulcanised rubber cables, 
and after five minutes hydraulic test in a closed tank at 100lb. per square 
inch in the case of the other types with a battery giving an E. M. F. of 
not less than 500 volts. The insulation resistance must be taken after 
one minute’s electrification, and such electrification must proceed steadily 
and uniformly. After the application of 2,500 volts for half-an-hour 
there should be no appreciable difference in the insulation resistance of 
the cables. | | 

19. Mechanical Tests.—A 10ft, length may be taken from any of the 
cables and bent three times in reverse directions round a drum having 
a diameter of not more than 12 times the diameter of the cable. The 
length when subsequently immersed in water, and tested with a gradually 
increasing voltage, should not break down under a pressure of 5,000 volts. 


Tho following is an abstract of the discussion that took 
place in connection with the Paper on January 31st :— 


Mr. MILLER pointed out the necessity for some recognised certificate, 
given by an independent authority, to protect purchasers of cable. In 
his experience decentralisation of vulcanised bitumen cable had only 
taken place when laid in the vicinity of urinals. He had experience of 
150 yards of lead-covered cables, with paper insulation, laid in 1810. 
troughs with lin. to Jin. compound around, and 12in. covers, failing, 
and had never been able to explain it satisfactorily. : 

Mr. WATSON mentioned that of the total capital expenditure for 
electricity works, one-third or a-half represented the cost of mains. He 
also pointed out that in Table I (The Electrician, Feb. 24, p. 745) sample B 
showed 34:7 per cent. and C 18:27 per cent. of minerals ; but yet, according 
to Table IL, there was less decentralisation in the case of C. Was this 
correct? He considered vulcanised bitumen cables best on account of 
tramway and lighting earth currents. This class of cable had been in 
successful use for 10 to 12 years in large towns. The solid system was 
great protection. Drawn-in systems were also successful when the 
material was of excellent quality. Rubber had ceased to be used in 
towns for mains on account of the troublesome nature of even the best 
makes, Rubber cable failed most unaccountably. " 

Mr. J. CONNOLLY referred to the necessity of employing a separator 
between the pure rubber and the vulcanising rubber in indiarubber 
cables to prevent decentralisation and to keep the sulphur from the wire. 
The subject of cables was too vast for the ordinary buyer, but he should 
notice that the twining was bright, the rubber tough and elastic, the 
thickness of insulation uniform and sufficient, and also that raising the 


jected to a high temperature. 
baker’s oven, and failure resulting, 

Mr. AITCHESON had had eight or ten years’ experience of lead-covered 
cables drawn in cast-iron pipes, and they gave no trouble for alternating: 
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current supply. Rubber cable had given much trouble under similar 
conditions. He bad had failure in one high-tension lead-covered paper 
cable laid in cement-jointed ducts, and put it down to the cement. 

Mr. BERRY stated cement had no effect on the lead covering of cables, 
The National Telephone Co. had laid cable of that class in conorete blocks 
for eight years, and no trouble had resulted. He called attention to the 
remarks regarding unexplained failures in cables. He thought that if 
they would just think of the enormous strains put on a cable with the 
draw.in system—say, a 3in. cable drawn into a Shin. pipe in 70yd., 
80yd. or even 100yd. lengths—they would find reason enough for faults. 
He had invented a labricated duct to overcome this difficulty. 

Mr. TAYLOR said that great care should be taken Properly to impreg- 
nate the paper insulation of cables with oil. He had tried experiments 
with old imens and badly-made specimens, finding after bending 
them round a 4ft. drum that the paper split across because the oil gave 
no sliding action. 

Mr. PIPER had found that cables should be properly dried out before 
applying a disruptive test. 

Mr. BEAVER having replied briefly, 

Mr. PEARCE ргороғей a vote of thanks to the authors. In the course 
of his remarks, he stated that it might be interesting to know that 
he had written to 30 or 40 engineers in different places for their opinions 
and practice regarding earthing and bonding lead-covered cables, and there 
was no uniformity whatever; they all seemed to have ways of their own. 


CORRESPONDENCE. 


THE TROTT-HAMILTON CABLE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Referring to the report of the meeting of the Anglo- 
American Telegraph Co., published in your issue of February 
10th, and to the Chairman’s remarks concerning the Trott- 
Hamilton cable, I would ask permission to call attention 
to some important facts in connection with the particular 
type of cable mentioned. 

n 1888 а length of 48 nauts of this cable was inscrted in 
the 1869 Brest-St. Pierre cable between longitude 26° 24’ 
and 27° 44’ W., in a depth of from 1,800 to 1,900 fathoms ; 
and another piece of this type was put in farther west in 
the same cable during that year. 

In 1891 the 1873 cable was repaired off Ireland, the 
western splice being 217 nauts from Valentia, and a length 
of 38 nauts of the Trott-Hamilton cable inserted. The con- 
dition of the original cable, laid in 1873, was such, over the 
greater portion of the ground worked on, that it was abso- 
lutely impossible to raise it in other than short lengths, and, 
but for the automatic electric grapnel (Kingsford's) used on 
that occasion, no knowledge of the presence of the cable on 
the grapnel would have been possible. 

The cable was so rotten—that is to say, the closed 
portion thereof—that nothing of any strength remained but 
the core and core serving. This was on the Irish Bank and 
in depths up to 400 fathoms. But the cable was found to be 
perfectly sound in 680 fathoms. 

Now, this cable, although rotten, in respect to its strength- 
giving material, would probably have remained intact, as far 
as the core was concerned, for many years, as the doterioration 
was general over a long length, and there was, consequently, 
no concentrated energy at one spot to twist the core asunder. 
Unfortunately, the cable had to be cut into to remove a fault 
of several years’ standing. , 

The hempen cable inserted during this repair was shipped 
on November 11, 1889, and was repeatedly buoyed, end up, 
and numerous splices were made in it as the ehip fleeted out- 
wards on the line, so that it is evident that it had suffered no 
serious deterioration during the 19 months it was on board the 
ship. 

he chairman at the Anglo meeting in question stated : 


The particular cable was one patented by Capt. Trott and Mr. Hamilton, 
and was laid many years ago, as it was considered to be worth trying, the 
principal point about it being that there were no iron wires and it was 
supposed at the time that it would be more easily handled being so 
much lighter. But in course of time the directors found that the cable 
could not be lifted at all. The moment they began to deal with it it 
went pieces, so they came to the conclusion that it would be better to cut 
out the Trott-Hamilton cable and put in a good cable. 


Both ty pos of cable here spoken of, being laid on what may 
truly be described as rotten ground, deteriorated. Neither 
type was quite suitable for that particular locality, so that it 


is hardly just to condemn one and not the other. There are 
patches of ground on which no type of cable will endure for 
any considerable length of time. This hempen cable was 
never advocated by the inventors for general use in depths 
under 400 fathoms, although it had lived for over six years in 
11 fathoms. Still, after the experience with it in deep water 
the directors were justified in trying it in shallower depths. 

If an earnest desire is felt to ascertain the true merits or 
demerits of this hempen cable, let it be raised on the 48-knot 
length in mid-Atlantic. 

Such an operation, however, would have to be carried out 
under proper conditions. No rough and ready method of 
trusting to a dynamometer would do in this case, for dragging 
a cable out of fine until a strain is shown on the dynamometer 
is a fertile source of delay and failure in cable-repairing 
operations.— Yours, &c., F. A. HAMILTON. 


Halifax, N.S., Feb. 23. 


MANCHESTER TRAMWAYS—POWER SUPPLY“. 
BY H. C. GUNTON AND 8. L. PEARCE. 


SECTION I. 


The area served by the Manchester Tramways is approximately 
41 sq. miles, and at the present time there are 144 ша of single- 
track equipped, and about 400 cars in use, divided as follows: 125 
double-deck, double-truck; 255 double-deck, single-truck; 20 single- 
deck, double-truck. А 

The power supplied is furnished as follows :— 

1. City area.—The city area, which may be taken approximately 
as that portion of the city within a 1-mile radius of the Town Hall, 
is supplied from the Bloom-street station, and also to a small extent 
from the Dickinson-street station. 

2. Outside district and suburban areas.—These areas are supplied 
from the Stuart-street station through the various sub-stations. 
The city are is Sed bree from the outlying districts, and each sub- 
station area is isolated, the section insulators being placed at the 
junctions of the overhead networks. The city area is further 
divided into four sections, and in addition switches are placed on 
the poles at some 25 places on the principal routes to facilitate the 
splitting up or cutting out of any faulty sections. Potential and 
telephone wires are laid along all routes. 

In an appendix attached to this Paper will be found a brief sum- 
mary of the plant at each station.t Particulars are also given of 
the extensions at Stuart-street, although, with the exception of the 
switchboard. this plant is only now being brought into use. 

Bloom-street.—From the switchboard at the Bloom-street station 
12 low-pressure feeders run to the various pillars situated in the city 
area, each feeder consisting of two à sq. in. vulcanised bitumen 
cables laid on the solid system. Insulated returns are used through- 
out. A diagram of the feeder and section pillar connections is 
shown in Fig. 1, and a drop of potential record taken between 
Market-street and Middleton-road, Cheetham Hill. It will be 
noticed that in the event of any positive feeder breaking down, the 
negative feeder can be used to take its place for the time being, the 
current then returning partly by the rail. The overhead equipment 
was dealt with in a Paper read before this Institution at their last 
session by Mr. McElroy f 

Dickinson-street.— Апу power supplied from Dickinson-street for 
iode un purposes is transmitted through the Bloom-street switch- 

ard. 

Stuart. street. From the Stuart-street station 82 high-pressure 
feeders are brought out by means of a subway approximately § mile 
long, thence diverging to 19 sub-stations. 

In nearly every case the high-tension feeders are in duplicate. 
Fig. 2 shows diagrammatically the general arrangement of the 
system of feeders. At the present time the lighting and traction 
main switchboards at the generating station are coupled together, 
and it is found convenient to do so, the varying traction loads not 
having any appreciable effect on the speed of the main engines, and 
hence on the lighting pressure, owing to the large number of cars 
supplied. Should it, however, be desirable at any time in the future 
to supply the traction and lighting feeders from separate mains, 
arrangements for doing this are provided. Duplicate bus bars are 
provided, which can be coupled together as required, and selector 
switches enable the feeders to be connected to either set of 'bus 


* Abetract of a Paper read before the Manchester Local Section of the 
Institution of Electrical Engineers on February 21st. , ; 

t [See also The Electrician, Vol. XXXI., p. 613, Vol. XL., p. 194, 
XLVI., p. 926, and Vol. L., рр. 072, 715.— Ep. E] C^ - 

t [The Electrician, Vol. LIII., pp. 68 and 69.—Ер. E.] 
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bars; each feeder is connected through high-tension; fuses ог oil 
circuit breakers of the overload type. Feeder-charging gear is 
provided, two types being employed—(a) a synchronous motor- 
generator with step-up transformer; (b) a water resistance. All 
the sub-stations are equipped with synchronous motor generators 
operated at 50 cycles, and in certain of these the same sets are 
available for lighting as well as for traction purposes. The Polygon* 
is one of the 10 included in the first installation designed by Dr. 
Kennedy, the general design in each case being the same, although 
the size and arrangements are modified to suit local conditions. 
Each traction set consists of a synchronous motor operated direct 
at 6,500 volts and coupled to a 220kw. continuous-currrent com- 
pound-wound generator, the exciting current for the motor field 
being obtained from an exciter mounted on an extension of the 
shaft, or, as an alternative, from the lighting bus bars. Means are 
provided for interconnecting the duplicate 'bus bars of the lighting 
and traction high-tension boards, so that traction sets may be run 
from lighting feeders, or vice versa if required, or both lighting and 
traction sets can be run from one feeder. 

The second type of sub-station is represented by Oldham- road,“ 
which is typical of the second 10 sub-stations included in the 
extensions carried out by Mr. Metzger, each motor generator set 
being available for either lighting or traction purposes as required. 
The equipment is generally similar to the previous type of sub- 
station, the low-tension outputs of the various machines varying 
from 250kw. to 150kw. The excitation for the high-tension motors 
in this type of station is taken direct from the terminals of the low- 
tension generators for the larger sets. The high-tension board con- 
trols the incoming and outgoing feeders and synchronous motors, 
and is provided with two sets of 'bus bars, to which the lighting and 
traction feeders are respectively connected. 

Normally, at all sub stations, the high-tension feeders, supplying 
the traction and lighting boards, although connected to the same 
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THE WATTMETER READINGS. 
Total units generated, 11,130 in 
6 hours (wattmeter), 1,855kw. 
per hour. | 
Units absorbed in pumps, 120 in 
6 hrs,,29kw. per hr. (two pumps). 


Net units, 11,010 in 6 hours. 


| 


4 


| 


| 


| 
| 


| 


Tot. water, 218,420, 36403:3lb. per 

Average т.н.р., 2,832 2. (hour. 

Mean pres. at stop-valve, 15671». 

Mean vacuum, 27:42in. 

Av. units generated (from switch. 
board instruments. 65,531:7/36, 
1,820:32kw. per hour. 

All tapped and drain water 
reckoned in with air-pump 
discharge. 

BolLERS. 

Boilers under test, Nos. 5, 6, 7 & 8. 

Firegrate area in square feet, 
228 (four boilers). 

Consumption of coal in pounds 
per 6 hours, 28,512 gross total. 

Ditto per hour, 4,752. 

Ditto per square foot of grate area, 
16:5 per hour. 

Evaporation of water per pound 
of coal, 9:3 from and at 212 F. 
with 90°F. saperheat. 

Ditto per pound of dry coal, 8-06 
from and at 19{°Е. 

Average temperature of feed- 
water at boilera, 194°F. 

Ditto at pumps, 96°F. 

AccEPTED AVERAGF RESULTS. 

Combined efficiency with pumps, 
86:5 5, without pumps, 87:49 c. 

Water per т.н.р, per hour, with 
pumps, 12:64lb. 

Water per kw.-hour, with pum 
19˙88lb., without pumps, 19 65lb. 


——— — — а —uwZñ— — — — 


Table I. 
Load K Steam p Vacuum Mean av. I. R. p. of Mean av. I. . 7. of Canal Disch'ge| ALL CALCULATIONS ARE BASED OX 
in Volts. gene- pres. at F . |pressure in| H. P. pres. in L.P. temp. temp. 
amps rated. | engine. | TECCET. | inches. | Н.Р. cylr.| engine. | L. P. cylr. | engine. deg. F.' deg. F. 
"AMT 2 154-0 26-0 28-0 542  |121773| 152 |1,385:96 80 88 
3,950 426 | 1,6827 | 155-0 250 28:0 53 6 1,233:92 15:5 1,4133222 
4,200 427 1,7934 158-0 27:5 28:0 54 6 1.256˙94 16:33 1, 4890 Us 
4,200 429 | 1,801°8 | 1590 . 29:0 28-0 54:6 1,256:94 16:65 11,518:18 77 S 
4,200; 428 | 1,797:6 | 158:0 28 5 |, 280 55:6 1,279-96 16°65 71,518.18. .. 92 
4,200 427 | 1,279334 | 16000 | 26:5 | 28:0 50:0 1,289:17 15:7 | 1,481655 .. i 
4,200 428 | 1,7976 | 16000 ^ 27:0 | 28:0 58:2 1,339°82 160 .1,458:12 79 - 
4,250 428 | 1,819:0 | 1560, 270 28 0 56:6 1,302:98 16:85 (1,538641! ..  .. 
4,300, 429 | 1,814/7 | 1570 | 28:0 27:8 572 1,316:80 16:88 |1,539-15! .. Ex 
4,250; 428 | 1,819:0 | 160:0 26:5 27:9 57-6 1,326:0 16:4 1,499.03 82 93 
4,300 428 1,8404 | 155:0 27 5 27˙8 57˙4 1,321:40 16:6 1,513:62 .. T 
4,250 428 | 1,819:0 | 152:0 28:5 27:75 55:4 1,275:36 169 1,540997, .. Sas 
4,250 430 : 1,8275 | 156:0 27:5 27°75 56°6 1,802:98 17-0 | 1,550:09 82 | a 
4,300 431 | 1,853:3 | 155-0 29-0 27°75 064 1,298:38 171 1,339.21 ae 
4,300 436 | 1,8748 | 160-0 275 27:75 | 681 1,851:33 16:0 1, 540-97 Ps 
.4,200| 438 | 1,839:6 | 160-0 29:0 29°75; 581 1,833752, 169  .1,54097 80 90 
4,250 440 | 1,8700 | 167-0 29:0 27:75 680 1,335:21, 16-7 1,522:73  .. 5 
4,150 443 | 1,8384 | 160-0 28:5 27°75 58:8 1,353-63 17-0 1.55009 ЗА 
4,000 447 | 1,788:0 | 155-0 28:5 27-6 57-4 1,321:40 17:0 1,550`09, 83 92 
4,000, 450 | 1,8000 | 1590 27:5 27:5 57°0 1,312:39 163 1,489-0 sa ШЕ” 
4,000 452 | 1,808:0 | 150-0 28:5 27 3 551 1,268: 45 16:7 1.522738. 
4,000; 452 1,8080 | 157-0 29-0 27:5 58:0 1,335 21 17:2 1,568:321 86 , 94 
4,150' 450 | 1,8675 1580 290 27:1 97:6 1,326:0 169 1.540 977. 
4,050 452 1,8306 154-0 30-0 27:1 56 6 1:302-98 17:6 1,060480, .. 104 
4,150, 449 | 1,863°3 1 16000 | 810 | 26:9 58˙4 1,34442 17:7 1,613921 96 ^:  .. 
4,100 446 | 1,8366 ' 1540 : 31:0 | 26:9 57˙3 1.31910 175 1,595.68. 104 
4,200 441 ; 1,8648 160:0 32:5 26:7 579  11,32:91, 180 1,611 27 108 
4,150; 439 | 1,8218 | 1560 | 310 267 51:0 131219: 173 (15774 100 ' 110 
4,200 438 | 1.861˙5 159-0 30:0 26 6 56:4 (1,228358. 172 1.56833 .. | .. 
4.100 438 | 1.795:8 | 152-0 300 | 207 506  :1,30298| 170 1.550 9 4 .. , 110 
1450 437 | 18195 | 1600 2&0 26:1 542 1.33982 165 1150450 101 ' .. 
4,150 437 | 18135 1570 28:5 26:8 22:9 1,286:87 166 1,5136222 
4,150 437 , 1,8135 1545 30:0 27 0 57˙3 1,319:10 171 1,559:21, .. 106 
4.250 434 | 1,8445 162 0 28:5 27-0 58˙5 1346722] 165 1.50450 97 © 
4,050 437 1.7698 1600 21:0 270 570 1,312:19' 16:2 1,38596  .. is 
4,2200 430 , 1,5312 1520 2-0 27-0 5674 1.29838 16:6 1,513:62  .. 108 
4,100 436 1,7876 1500 28 5 27:0 | 552  ;1,227075; 16:5 '1,504:50 99 es 
Engine friction 255 | 633 135 | 12309 .. | ns 
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‘bus bars at Stuart-street, as mentioned above, are kept separate at 
the sub-station end. By this arrangement the induction motors 
which drive the small lighting generators are not affected by the 
fluctuations in pressure due to the variations in the traction load 
supplied from the same sub-station, but are only affected by the 
variations in speed and pressure of the main generators at Stuart- 
street. The synchronous traction sets at all the sub-stations are 
all started up on the low-tension side, either from the traction or 
lighting 'bus bars. In the event of a low-tension supply not being 
available from the mains, each station is provided with an induction 
motor lighting set, which can be started from the alternating- 
current side, and will furnish a low tension supply on to the lighting 
‘bus bars, from which the traction sets can be started up in the 
usual manner. From the sub.station low-tension traction boards, 
low-pressure feeders, lead-covered and paper-insulated, are laid to 
the various feeding points in the area supplied by the different sub- 
stations. 

In the case of the area supplied by the city stations, the current 
is metered at the main switchboard, and in the case of the outlying 
areas at each low-tension sub-station switchboard. The total 
consumption for the year ending March, 1904, was 17,125,857 
units. 

In Table I. are given the results of a six hours’ test carried out on 
one of the 1,800kw. Musgrave-Westinghouse continuous-current 
sets on October 21, 1902, at the Bloom-street station. The plant 
was run on a steady lighting load at approximately the full-load 
output. Saturated steam from four boilers was used, and the water 
measured at the air-pump discharge. Readings were taken every 


12 5 5 /N AS VE 10 minutes, and the average speed was 74'l revs. per min. The 
ua Wr E LUA Seo station temperature rose from 79°F. at the beginning of the test to 
| а ү mY \ E 80°F. at the end, the field-magnet temperature from 79°F. to 
i А р, UU Жу \ Ё 108°Е., the armature temperature from 79°F. to 102°F., and that 
i "E A РРА s | Y 1 2 d s of the commutator from 79°F. to 104%. A further test was carried 
iiu —$— y Y Wb \ $ a Е 3 out on October 22, 1902, at full load with superheated steam, and 
3 NN A. ox d Р» 2 8 4 using two boilers only. The following were the chief figures 
1 4 — „ \ © a q А 
it LJ o^ 3 pv Я | Е obtained: 
I „ 
1 PA E А Cross- compound vertical. 
z A 3 ё ы Type of engine..... Va NV calidis. (Cylinders 383in. and 76in. 
Ж BS Qo -/- о ВРЛЕУ 75 рег min. 
M EDS Duration of test .......... («Ps 6s 2:30 p.m.—5:30 p.m 
Steam pressure .......... lad es d 155 
Vacuum ТҮЛҮГҮ ҮТ 27˙5in. 
h ne ones 90 F. at boiler. 
{ БЕ, Weight of air-pump discharge .... 77,4201Ь. 

88 Units generated ................ 4,500, 

„шщ Steam per kilowatt-hour ....°*.. 47216, 

ag Do. allowing for circulating pump. 17:43lb. 
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Fic. 2.— GENERAL Diacram or Н.Т. Connections or MANCHESTER ТнкЕЕ-РНАЅЕ SYSTEM, STUART St. GENERATING STATION AND SUn-STATIONS, 


(To be continued.) 


A NEW LAMPHOLDER. 


We have received from Messrs. Baxendale & Co., Miller-street 
Works, Manchester, a specimen of their new patent Thikflex " 
cord-grip lampholder. As may be seen from the illustration, the 
case is in two parts only, which screw 
together and interlock the cord-grip, china 
interior and terminals with each other, 
so that it is impossible for them to be 
twisted or become detached in any way 
whatever. The interior, which is also in 
two parts, is of the best English china, 
and is so constructed that when put 
together the terminals, 
which are not permanently 
fixed to the china, are held 
quite firmly in position, and 
are entirely insulated from 
one another and from the 
case, no metal being exposed 
beyond the plungers them- 
selves. When the holder'is 
wired and made up, the 
cord-grip cannot possibly be 
twisted, and retains such a 
firm hold on the flexible 
that all strain is taken off 
è the connections, as may be 
seen by inserting the flexible 
without connecting the ter- 
minals at all. We have 
examined this lampholder 
carefully, and have come to the conclusion that it should fulfil all 
claims put forward by the makers, and its selection may be 
especially recommended for situations in which rough usuage, 
and other severe conditions, have to be encountered. 
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around the periphery. The field coils are wound with copper strip, 
the coils being subsequently tested with alternating current at a 
voltage 80 times that of the continuous current which is afterwards 
to be used for excitation (usually 110 or 220 volts). After the coils 
have been put in place, the piece B is let down and secured in the 
dove-tailed slots of the spider. In order that this may be done 
piece B is divided into two halves, which are—after being fixed in 
their proper position—held apart by wedge D, this wedge D in its 
turn being secured by another wedge E. The wedges are made of 
bronze. The slip rings are mounted directly on the shaft, but, of 
course, insulated therefrom. Each slip ring is composed of two 
parts. Artificial cooling is procured by two fans, mounted on either 
side of the rotating magnet. They produce a powerful air blast 
which is directed from both sides into the gap between rotating 
magnet and stator from which it escapes through openings in the 
stator. It is stated that the power consumed by these fans is below 
4 per cent. of the turbo-generator capacity. 

Of considerable interest is the way in which the rotating part is 
tested as to perfect balance. For this test the field magnet is sup- 
ported by two special bearings which rest on & number of balls so 
as to be mechanically as free as possible. The test piece is then 
rotated by & light and pliable belt, the electric motor which drives 
this belt being vertically above the cylindrical part tested. If there 
is perfect balance, the bearings will remain stationary, but if the 
rotating part is out of balance in any way, then the test piece and 
with it one or both of the bearings will shift. If the rotating field 
magnet is so well balanced that the bearings indicate no movement 
when the the test piece rotates at from one-third to one-half its 
normal speed, no trouble will be experienced, it is said, with tlie 
rotating part in actual service. 


ROTATING FIELD-MAGNETS FOR TURBO. 
GENERATORS. 


Considerable difficulty has been encountered in the construction 
of dynamos for direct connection to steam turbines on account of 
the centrifugal forces due to the high speed, and of the excessive 
noise due to air resistance when attempt is made to ventilate the 
more usual construction. The object of the design shown in 
the illustration (Fig. 1), as patented in the United States on 
January 11, by B. A. Behrend and W. D. Pomery, is to secure a 
compact and rigid well-balanced construction with all parts well 
protected and firmly held in place and to obtain good ventilation of 
all heated parts. | 

The core, which is of the slotted type, is built up of lamine 
grouped in sections spaced from each other by separators. The 
iliustration represents a revolving field magnet, the windings being 
connected in series, 80 as to produce, when excitedby direct current, 
a north pole and a south pole diametrically opposite each other, 


PARLIAMENTARY INTELLIGENCE. 


LIGHT RAILWAYS BILL, 1905. 


In the House of Commons on Thursday last week, Mr. GERALD 
BALFOUR, President of the Board of Trade, introduced a short bill to 
amend the Light Railways Act, 1896. It is as follows: 

1. The powers of the Light Railway Commissioners under the Light 
Railways Act, 1896 (in this act referred to as the principal act), shall 
continue until Parliament otherwise determine. 

2. (1) If any order under the principal act is not confirmed by the Board 
of Trade on the ground that the proposals of the promoters ought to be 
submitted to Parliament in pursuance of sub-sec. 3 of sec. 9 of the 
principal act, the Board may, if they think fit, submit the proposals to 
Parliament by bringing in a bill for the confirmation of the order. 

(2) If, while & bill confirming any such order is pending in either 
House of Parliament, a petition is presented against the order, the bill, 
so far as it relates to the order, may be referred to a Select Committee, 
or, if the two Houses of Parliament think fit to so order, to a Joint Com- 
mittee of both Houses, and the petitioner shall be allowed to appear and 
oppose as in the case of private bills. 

3) On bringing in a bill under this section for the confirmation of an 
order, the Board of Trade shall make a special report $o Parliament with 
respect to the order. 

3. This act may be cited asthe Light Railways Act, 1905, and shall be 
read as one with the principal act, and the principal act and the Light 
Railway Commissioners (Salaries) Act, 1901, and this 'act may be ci 
together as the Light Railways Acts, 1896 to 1905. 

A bill in precisely similar terms has already been presented to the 
House of Commons on two previous occasions—viz., 1903 and 1904, but 
was abandoned in both years. Should it become law, the effect is to pre- 
vent delay, for under the present conditions, if a light railway order 1$ 
rejected by the Board of Trade on the ground tliat the promoters ought 
to have proceeded by means of a private bill a lapse of at least a year 
must necessarily take place. The power of the Board of Trade to place 
the matter before Parliament at once will be appreciated by promoters. 


HAMMERSMITH, CITY AND NORTH-EAST LONDON 
RAILWAY. 


The Standing Orders Committee of the House of Commons considered 
the report of the examiners that this bill had not complied with standing 
orders on Tuesday. The points raised before the examiners with regard to 
this were reported in our issues for Feb. 3 and 10. The promoters asked 
that standing orders in the particular cases should be dispensed with, 
but the Committee decided against this. Consequently the bill will have 
to be dropped for this session. The proposal of the bill was to construct 
a deep level tube railway from Hammersmith, via Knightsbridge and 
Kensington to the Strand, Fleet-street and City. whence branches were 
to go to Walthamstow and Waltham Abbey on the east, and northern- 
wards to Tottenham and Palmer’s Green. The. capital to be authori 
was £7,200,000 share capital, with £2,400,000 borrowing powers. The 
length of route was 19 miles 60 chains. The promoters were Arnold 
Hills, David Urquhart, and James Worstield. 


Fic. 1.—B. A. BEHREND AND W. D. Pomery’s DESIGN or ROTATING 
FIELD MAGNET. 


giving a bipolar field. The windings are retained in the slots by 
wedges of phosphor bronze, and the external surfaces are finished 
80 a8 to give a perfectly smooth exterior. The end connections of 
the windings are covered by cylindrical pieces of nickel steel having 
great mechanical strength. These cores serve not only to protect 
the coils, but also to withstand the great centrifugal force exerted 
upon them. The coils are separated from each other by spaces for 
ventilation, and the eylindrical covers are provided with openings 
for the same purpose, the openings coinciding with the spaces 
between the coils, and additional openings which are provided in 
the retaining end plates. 

At the interior surface of the end connections are located wedge 
pieces, four of which comprise an expansible ring, one of which 
rings is used at each end of the rotor. Within the wedge pieces is 
placed a clamping ring, which, when forced into position, causes the 
wedge pieces which seat against the end plates to press outwardly 
against the end connections and securely hold them in a fixed posi- 


Ето. 2, —DEraits о> Rotatixna Fienp MAGNET ny THE ALLGEMEINE 
ErrkTRICITATS-GESELLSCHAFT. 


tion. In the operation of the rotor there is a free circulation of air 
through the openings in the end covers and between the projections 
of the wedge pieces and out through the spaces between the coils 
and through the openings in the cylindrical covers. Ventilation is 
further secured by air passing into and out of the spaces between 
the sections of lamin. . 

Another design of rotating field magnet—i.e., that of the Allge- 
meine Elektricitats-Gesellschaft in Berlin, was recently described 
by Herr J. Seidener in the course of a lecture before the Electro- ——_—— ———— 
technischen Verein in Vienna. In order tominimise the objectionable ACCIDENTS (MINES AND FACTORIES) BILL. 
‚чаш of field magnets rotating at high speeds, the field magnet in A bill has been presented in the House of Commons to amend the lav 

uestion is in form of a perfect cylinder as indicated by Fig. 2. relating to returns and notification of accidents in mines, collieries, 
haft and spider are in one piece of cast steel, and the spider is pro- | factories and workshops. The bill carries out, as far as regards mines 
ided with a number of dove-tailed slots spaced equidistantly * and factories, the recommendations contained in the report of the Depart- 
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mental Committee appointed in 1901 to inquire into notification of indus- 
trial accidents. The main object of the measure is to prescribe that all 
‘accidents which result in the death, or disablement for more than 14 days, 
of any persons employed in or about the mine, shall be notified as pro- 
vided for in Sec. 33 of the Coal Mines Regulation Act of 1877 and 
Sec. 1 of the Metalliferous Mines Regulation Act of 1875. Among the 
accidents to be reported are shocks by electricity, the notices being sent 
in writing to the inspector of the district on the form prescribed by the 
Seoretary of State. A similar provision is included in the bill as 
applicable to factories and workshops. 


ACCIDENTS ON ELECTRIO RAILWAYS. 


In the House of Commons on Tuesday, in answer to Mr. Herbert 
Samuel, 

Mr. GERALD BALFOUR said that on the Lancashire & Yorkshire 
and North-Eastern Railways nine fatal and 22 non-fatal accidents had 
cceurred through contact with the third rail. No accidents from contact 
with the third rail had been reported to the Board of Trade on any of 
the other lines which had recently been equipped for the use of electrical 
power in place of steam, and no such fatal accident had, it was believed, 
occurred on any of the tube railways. No separate record of such acci- 
dents upon tube railways had been kept, but the number, if any, was very 
small. The matter was one that received unremitting consideration from 
the inspecting officers of the department in the execution of their duties. 


THE ELEOTRIFIOATION OF STEAM RAILWAYS. 


. Mr. WEIR has notified his intention of asking the President of the 

Board of Trade whether, having regard to the fact that the North-Eastern 
Railway Co. have “ electrified ” a portion of their system without obtaining 
specific statutory powers, he proposes to notify other railway companies 
in the United Kingdom of the irregularity of such a course. Mr. Weir 
also asks how many miles of the North-Eastern Co.'s system have been 
electrified, at what date the system came into force, the number of 
accidents resulting therefrom, the number of persons who have lost their 
lives through contact with the third-rail, and whether the Board of 
Trade inspectors are now quite sa'isfied that the rails are sufficiently 
protected. 


THE TELEPHONE AGREEMENT. 

In the House of Commons on Monday, 

Mr. COHEN (for Sir Joseph Dimsdale) asked the Postmaster-General 
whether any estimate had yet been arrived at of the sum of money that 
would be payable to the National Telephone Co. for the purchase by the 
.Postmaster-General of their undertaking in 1911 under the agreement 
of Feb. 2, 1905, and if so, what was the amount of the estimate ; and 
whether he would alter the notice of motion standing in his name with 
regard to the reference of that agreement to a Select Committee, so as to 
give local authorities and others interested the right to be heard by 
counsel or otherwise before the Select Committee. 

Lord STANLEY, in & printed reply, said that the price to be paid to 
the National Telephone Co. for plant in 1911 must depend on man 
things, including the maintenance of the plant in the meantime an 
the expansion of the system. It was impossible, therefore, to estimate 
at the present time the amount to be paid to the company. The Com- 
mittee would have power to send for persons, papers and records, and 


could take any evidence they might consider requisite. He did not think 


any further directions necessary. 


TRUNE TELEPHONE FEES IN GREAT BRITAIN. 

In the House of Commons on March 1, 

Mr. SLOAN asked the Postmaster-General if he would consider the 
advisability of reducing the present charge over the trunk telephone lines 
through the United Kingdom, so that the commercial community of 
Great Britain might in this respect have similar advantages to those 
received by Continental nations. 

Lord SYANLEY, in a printed reply, said that the average payment fora 
conversation over the telephone trunk system of the United Kingdom was 
less than 6d., and having regard to the cost of the trunk lines and to the 
difficult conditions to which the construction of those lines were subject 
in this country, he was not prepared to recommend any reduction in the 
present scale of charges. New trunk lines were filled with traffic almost as 
soon as they were opened, and it was difficult to keep pace with the demand 
for increased facilities even at the present rates. 'fhe charges in other 
European countries were gubject to conditions which did not obtain here. 
For instacce, in most countries, in order to obtain prompt communica- 
tion, the public had to pay three times the ordinary rate; and in one 
important country, at least, the capital for construction was provided 
without interest by local authorities or by commercial bodies, and not by 
the administration which conducted the service. He might, perhaps, 

" mention that in the United States the charges for the samo distances 
were much higher than in this country. MEE 


TRUNK TELEPHONE SERVICE IN IRELAND. 


In the House of Commons on March 1, 

Mr. O'DOHERTY asked the Postmaster-General if he would state the 
cause of the delay in the extension of the trunk telephone system from 
Belfazt to Londonderry; had any progress as yet been made with the 
extension, and if so when might the citizens of Londonderry expect to be 
placed in communication with the trunk system throughout the Kingdom. 

Lord STANLEY, in a printed reply, said that a considerable amount 
of work was involved in the extension of the telephone trunk system to 
. Londonderry, but substantial progress had been made, and he hoped to 
have the work completed about the end of April. Ile was informed by 


the National Telephone Company that they had recently concluded au 
agreement with the Corporation of Londonderry which would enable the 
company to convert their exchange system in Londonderry into a double. 
wire system suitable for use with the trunk lines, and that the company 
hoped to complete the work of reconstruction in about three months. 


SECOND CLASS ENGINEERS IN THE POST OFFICE. 

In the House of Commons on March 1, 

Mr. SCHWANN asked the Postmaster-General whether he was aware 
that certain officers of the engineering department sat for an examination 
and passed for the positions of second-class engineers in April, 1904 ; 
whether these officers had received promotion, seeing that other persons 
examined on Nov. 8, for the same positions had received appointments ; 
whether he was aware that the men examined in April, 1904, had been 
in the department for many years and had rendered good service to the 
department, whilst the men promoted as a result of the November exami- 
nation were juniors who had had to be taught their duties since their 
entry into the engineering department; and, if so, would he redress 
any well-founded grievance which he might find to exist. 

Lord STANLEY, in a printed reply, said that the officers to whom 
the honourable member referred underwent a departmental examination 
to test their eligibility for promotion within the service. This examina- 
tion, unl:ke the examination of the Civil Service Commission, was con- 
ducted without reference to the number of vacancies in existence. After 
the officers had passed, they were promoted from time to time as suitable 
vacancies occurred. The person§ who were described by the honourable 
member as juniors were outside the service, and passed a competitive 
examination before the Civil Service Commissioners for specific vacancies 
which had been reserved for open competition. He was not aware of 
any grievance created by these circumstances. Any of the officers in 
question who were duly qualified would be promoted as vacancies among 
the appointments reserved for peraons in the service became available. 


THE SALARIES OF TELEGRAPHISTS. 

In the House of Commons on Tuesday, 

Lord STANLEY, in reply to Mr. McNEILL, said he had no intention 
of raising the maximum pay of the general body of telegraphists beyond 
the present – namely, £160 per year. He hoped, however, to make some 
improvement in the pay of the cable-room staff of the central telegraph 
office, which formed a separate establishment. 


TELEGRAPHIO COMMUNIOATION WITH SHETLAND. 

In the House of Commons on Feb. 28, 

Mr. CATHCART WASON asked the Postmaster-General if he was 
aware that telegraphic communication with Shetland has been inter- 
rupted for three weeks, and that prompt action to repair the cable was 
not taken. 

Lord STANLEY replied that there had been no avoidable delay in 
restoring communication, as the telegraph ship “ Monarch,” which left 
the Thames to do the work on Feb. 18, had met with very severe weather. 
He had endeavoured to minimise the inconvenience by providing a special 
boat service for telegraphs. 


WIRELESS TELEGRAPHY IN THE NAVY. 
In the House of Commons on Monday, in presenting the Navy Estimates, 
Mr. PRETYMAN, referring to the tatribution of the Fleet, said that 
this depended almost entirely upon its mobility. By increasing the 
mobility, the number of less-up-to-date ships in all parts of the world 
and also the smaller and more distant bases had been reducad. One of 
the factors of the greatest importance in this connection was the use of 


wireless telegraphy. 


The second reading of the bill which has been introduced by the 
Government to create a Ministry of Commerce has been deferred until 
Tuesday, March 14. 

The following petitions against the Shropshire and Worcestershire Elec- 
tric Power Bill have been withdrawn :—Tamworth Gas, Light & Coke Co. 
and Lichfield Gas Co. | 

The promoters of the Thames and Medway Canal Bill have intimated 
their intention of not proceeding with this measure. 

The Oldham and Saddleworth Tramways Bill will now proceed a3 an 
unopposed measure, all the opponents having been settled with. 

In the House of Lords on fhursday last week, March 2, the Tyneside 
Tramroads & Tramways bill and the Central Electric Supply bill were 
read a second time. On Friday, March 3, the following bills were read a 
second time: Southend & Colchester Light Railways, County of London 
Electric Supply, Mexborough & Swinton Tramways, and Oldham & 
Saddleworth District Tramways. 

In the House of Commons on Friday last week, March 3, the Ulster 
& Connaught Light Railways bill was read a second time. On Tuesday, 
March 7, the following were read a second time: Heckmondwike Improve- 
ment, Baker Street & Waterloo Railway, Charing Cross, Euston & Hamp- 
stead Railway, Edgware & Hampstead Railway, Great Northern, Picca- 
dilly & Brompton Railway (No. 1). 

The Rathmincs and Rathgar Urban District Council bill, which will 
shortly come on for second reading in the House of Commons, originally 
contained a proposal to enable the local authority to undertake the elec- 
tric wiring of consumers’ houses. Considerable opposition was made to 
this by the Electrical Contractors’ Association, and a motion for the 
rejection of the bill on second reading was to have been made. We now 
learn, however, that the electrical contractors have agreed a case with the 
promoters by which the wiring of consumers’ premises and the supply 
of fittings to them will be carrie oat by the Council, but through a 
contractor, 
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LEGAL INTELLIGENCE. 


= 


Jandus Arc Lamp Oo. (Ltd.) у. Arc Lamps (Ltd.) 


This case again came before the Court of Appeal (Lord Justices 
Vaughan Williams and Stirling) on Wednesday on appeal of defendants 
from an order of Mr. Justice Kekewich. 

Mr. BOUSFIELD, K.C., for defendants, said the matter was of consider- 
able importance to his clients, as the injunction which Mr. Justice Keke- 
wich granted last week (assuming that that court did not take the same 
view of the case as Mr. Justice Kekewich), if not stayed pending the 
appeal, would do the defendants irreparable injury, for which there would 
be no remedy. The defendants had been manufacturing arc lamps for 
some years past without let or hindrance. Mr. Justice Kekewich had 
found that defendants had infringed plaintiffs’ patent, and he granted an 
injunction. His Lordship admitted it was a difficult case, and it was not 
easy to see what the Court of Appeal would do when it got there, but he 
(counsel) submitted that under the circumstances the right course was to 
stay the injunction until the appeal was heard. 

Mr. MOULTON, K.C., for the respondents, said the patent had oniy 
two more years to run, and it would be the greatest possible hardship and 
would greatly prejudice them and be unfair to their licencees if the 
defendants were allowed to go on infringing. 

Lord Justice VAUGHAN WILLIAMS said they must take it that the 
plaintiffs were not in a position to controvert the statement that the 
injunction would do the defendants serious and irreparable damage if the 
won. He had no doubt that prima facie they ought to see, if they could, 
that things were left in statu quo. But Mr. Moulton had not con- 
descended to say what hardship would be done to plaintiffs. It would 
seem to be met by sufficient security for royalties. 

Mr. MOULTON said people would not take licences and would com- 
mence to infringe, and plaintiffs would not be able to bring another 
к before the patent was out. They were prepared to give defendants 
a licence, 

Lord Justice VAUGHAN WILLIAMS: Are you content that they should 
take a licence without prejudice to their appeal ? 

Mr. MOULTON: No; that would be Heads I win, tails you lose.“ 

After further conversation, however, Mr. Moulton consented to this 
course, the defendants paying the same royalties as other licencees. 

Mr. BOUSFIELD: You mean pay into Court ? ; 

Mr. MOULTON: No; pay to us. 

y onere Justice VAUGHAN WILLIAMS: You must return it if you are 
aten. 

Mr. MOULTON submitted that it was unfair that the man who refused 
to take a liconce should be put in a better position than the licencees. 

Ultimately, however, it was agreed that the defendants should take a 
licence, paying the same royalties as the other licencees, the plaintiffs 
giving an undertaking to return any moneys in the event of the appeal 
being successful, costs of the application to be costs in the appeal. 


Brunner, Mond & Oo. v. Oobbold. 

At Liverpool Assizes on Friday, before Mr. Just ige Walton, plaintiffs 
sought to recover from defendant £291. 13s. 4d. for goods sold and 
delivered, and alternatively upon a guarantee. 

In February, 1904, plaintiffs declined to supply goods to the Rylands 
Glass & Engineering Co. (Ltd.) until "they received ‘a guarantee from 
defendant, who was receiver for the debenture holders. Goods were then 
ordered over the signature of defendant, and the question was whether 
he or the company was liable for payment on account of goods supplied. 
The defence set up the Statute of Frauds and contended that the docu- 
ments did not inpose any guarantee upon defendant personally, 

His LORDSHIP, setting aside the question of the direct liability of the 
Rylands Company, held that the defence failed, and gave judgment for 
plaintiffs, with costs, 


Beale v. W. Griffiths & Oo. 

In the High Court, before Mr. Justice Lawrance and aspecial jury last week, 
plaintiff sought to recover damages for personal injuries sustained through 
alleged negligence of defendants. On Nov. 20, 1903, plaintiff said he was 
driving a pony and barrow along the Borough-road, London, S. E., when 
one of the wheels skidded along a raised tram rail, which had been 
temporarily placed in the road by defendants. The barrow was upset 
and plaintiff thrown out and injured. 

The defence was that the temporary tram lines had been laid down on 
the most approved method, and that a similar method had been adopted 
elsewhere, 

The jury found that the accident was caused from negligence iu con- 
structing and maintaining the temporary rail, and awarded the plaintiff 
£860 damages. Judgment accordingly. 


Electric Tramways Construction & Maintenance Co. (Ltd.) 
À petition for the compulsory winding.up of this company was dis- 
missed on Tuesday by Mr. Justice Buckley, the company having gone into 
voluntary liquidation, 
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MUNICIPAL, FOREIGN & GENERAL NOTES, 
APPOINTMENTS VACANT AND FILLED. 


Bermondsey (London) Council invite applications for the position 
of electrical engineer at a salary of £425, rising by annual incre. 
ments of £25 to £525 per annum, without pension. The duties will 
include the management and running of the electricity and dust 
destructor works. Applications to the town clerk (Mr. Fredk. 
Ryall), Town Hall, Bermondsey, S. E., by noon 22nd inst. See also 
an advertisement. 

A junior assistant for physics is required at Merchant Venturers' 
Technical College, Bristol. Salary £180 to £160. Particulars 
obtainable from registrar until March 23. See advertisement. 

Southampton Corporation require a general manager for the elec- 
tric tramway undertaking. Salary £500, rising by annual inore- 
ments of £25 to £600. Applications by 15th inst. 


London County Council require two divisional inspectors (at £600 
per annum, rising by annual increments of £25 to £600), one 
possessing special qualifications in mathematics and science and the 
second in technology, including electrical and mechanical engineer- 
ing; also an inspector in wood and metal work at £400, rising to 
£500. Applications by 10 a.m. April 1. 

A lecturer in civil and mechanical engineering is required at the 
University of Leeds. Salary £300 per annum. Applications by 
March 25. 

Middlesbrough Education committee require a teacher of engineer- 
ing in the high school. Salary £200. 

Wakefield Corporation require a first assistant electrical engineer. 
Applications by 14th inst. . 


Mr. John Miller, B.E., has been appointed assistant in the 
mathematical departınent of the City and Guilds Central Technical 
College, Exhibition-road, London, S.W. 


Mr. P. E. Rycroft, works manager at Islington (London) elec- 
tricity works, has been promoted to the position of chief assistant 
engineer (vacated by Mr. С. H. Yeaman on his appointment to 
Hanley) at £300 per annum. Mr. T. Margery, senior mains engl- 
neer, becomes superintendent of mains work on probation for six 
months at £180 per annum. 

Mr. H. Neale, superintendent of telephones, Hyderabad, Deccan, 
having retired, Mr. Fred. Gordon has been appointed officer-in-charge 
of the Telephone Department of H.H. the Nizam’s Government. 

Mr. J. H. Dobson has been appointed professor of eleotrotechnics 
at the Transvaal Technical Institute, Johannesburg. Mr. Dobson, 
who was formerly an apprentice at the Crewe Railway works, won 
а scholarship at Crewe Mechanics’ Institute, proceeded to University 
College, Liverpool, was afterwards appointed head of the engineer- 
ing department at the Gamble Institute, St. Helens, and last year 
went to South Africa with Prof. Hele-Shaw. 


Mr. H. G. Stanley, of the Armstrong College, Newcastle-on-Tyne, 
has been appointed professor of metallurgy at the technical institute, 
Johannesburg. 


Anglo-Ohinese Telegraph Convention.—It is announced that 
the director of the traffic branch of the Indian Government Tele- 
graphs (Mr. T. D. Berrington) has left for Shanghai to assist in 
negotiations for the renewal of the Anglo-Chinese Telegraph Con- 
vention of 1894, the Chinese Government having notified a desire 
for the modification of certain clauses. The line in Yunnan beyond 
the Bhamo border is reported to be in a deplorable state of disrepatr. 

Assessment of Electric Light Works. Although the premises 
were still in the hands of contractors and would not be in working 
condition for some time, the new generating station of the York- 
shire Electric Power Co. at Thornhill, near Dewsbury, was 
at the rateable value of £1,200. The company (we are informed) 
sought advice of the Machinery Users’ Association, with the result 
that a reduction was secured to £10, until such time as the station 
should be profitably working. | 


Belfast.—The workmen engaged by the contractors (J. б. White 
& Co.) in the reconstruction of the permanent way of the tramways 
have been out on strike for some days, and all efforts at conciliation 
have hitherto failed. | . th 

Yesterday a deputation from the labourers on strike waited upon : 
Lord Mayor, who informed them that the minimum rate of 18s. 11 5 
week could not be increased, but each man would be put on a full 5 y 
week instead of three-day as at present. The men subsequently held 8 
meeting and decided to remain out. 


Bermondsey (London)— The Council oa Tuesday decided " 
adjourn consideration of a recommendation by the Electric dn 
Lighting committee to authorise certain mains extensions at А 
estimated cost of £6,159. 3s. 6d., and the putting in of шет 
necting switch fuses at an estimated cost of £804. The resignat 
of the borough electrical engineer (Mr. W. H. Vincent) Was 
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determining factor in deciding to postpone. With reference to 
complaints as to the electric lighting installation at Tanner-street 
Workhouse, which was carried out under the supervision of the 
Council, Mr. Vincent reported that steam from coppers condensed 
on the walls and got into the casing, causing the insulation of the 
wires to become defective. The defects were not due to the manner 
in which the work had been carried out. The equivalent of 35,144 
8 c.p. lamps is on order for private lighting or, with public lighting, 
& total of 88,180. 

Brest Dakar Submarine Telegraph Oable.--Capt. C. F. 
Cromie, H. B. M. Consul at Dakar, under date Feb. 17, states 
that the Brest-Dakar cable has been landed at Yof Bay, but as 
it has been found necessary to erect a new land line from that 
point to Dakar, two months must elapse before the cable can start 
working. 

Brighton.—A stormy meeting of the Council took place last week 
upon & recommendation of the Works committee to pay £17,500 to 

essrs. Macartney, McElroy & Co. in settlement of their claims in 
the matter of their recent litigation with the Corporation. Ulti- 
mately, however, the report was adopted, and it was decided to 
apply for sanction to & loan of £12,188. 17s. 7d. for 30 years. At 
the same meeting it was announced that the General Purposes 
committee had accepted the resignation of the borough surveyor 
(Mr. F. J. C. May) as from Sept. 29 next, and that he had been 
granted leave of absence as from 25th inst The committee found 
that no reaponsibility rested with any subordinate member of the 
department “ for certain errors which had come to light in the course 
of the action of Macartney v. the Corporation." 

Burton-on-Trent.—The Council have adopted the report of the 
electrical engineer (Mr. P. J. Pringle) on the extension of the tram- 
way generating plant to deal with the additional service of cars which 
the Burton and Ashby light railway calls for, and tenders are being 
invited for a 100kw. continuous-current dynamo, with switchboard 
and connections for same. 


Cape Town.—A bill is to be introduced into the Cape Parliament 
authorising Port Elizabeth Town Council to construct works for 
electricity supply for all purposes. 

Oheshunt.— The Board of Trade threaten to revoke the Cheshunt 
Electric Lighting Order, 1901, as the Council have done nothing 
beyond entering into an agreement with a company (which is 
alleged to be ultra vires) for a transfer of the order. The Board will 
be asked to grant an extension of timo. 


Ohili.— The Financial News ” states that a company has been 
formed in Chili for carrying out electric light and power installa. 
tions in the provincial towns of the Republic. 

Church Lighting.—St. Thomas’ Church, Newport, Isle of Wight, 
has been wired and fitted up for electric light to the specification 
and under the supervision of Mr. B. H. Jenkinson. 


City of London.—The Streets committee have reported on the 
proposal of the Charing Cross Electricity Supply Co. to change the 
pressure from 100 to 200 volts in the western area of the City, where 
100 volts supply is now being given. 

The committee recommend that the company make the necessary 
alterations to consumers’ lamps, &c., at their own ехрепѕе, and ba 
required to allow а deduction of 10 per cent. in the price of electric energy 
to consumers whose supply is changed. 

The recommendation has been approved by the Common Council. 

Oolchester.—Recently the Council applied for sanction to a loan 
of £16,500 for electric lighting extensions. Authority has now 
been received for borrowing £12,920, repayable within 24 years. 


Customs Decisions.— New Zealand, Customs Commissioners’ 
Orders recently published fix the import rates of duty in that colony 
on electric gas lighters and slot rails for tramways cable at 20 per 
cent. ad val. 

"The Canadian Department of Customs have decided that tho 
following articles are subject to the special duty enforced by the 
“anti-dumping " clause of the Canadian tariff :—Air-brake equip- 
ments and ait pumps, electric travelling and hand-power cranes, 
column and other heavy castings, insulated wires and cables, in- 
candescent and ате lamp sockets and receptacles, cutouts, plugs, 
rosettes and wiring accessories, cross-arms, switches, porcelain 
insulators and cleats, lightning arresters, electric meters, trans- 
formers, dynamos, generators, motors, switchboards, wire rods, 
steel rails and railway fish-plates, electric fuses for blasting, &c. 

From July 1 next a number of changes will come into effect 
in the rate of duty charged upon electrical machinery, apparatus 
and accessories imported into Italy. 

A number of alterations affecting the import duties on electrical 
goods imported into the Argentine Republic are published. The 
following articles are affected : Wires and cables, measuring instru- 
ments, lamp globes and bulbs, arc lamp carbons, electric motors 
D fans (complete or in parts), glass lamp shades and iron insulating 

ubes. 


Depreciation of Naval Stores.—In the report of the Comptroller 
and Auditor-General of the Navy upon the stores account for 1908 4 
reference is made to an item for depreciation in electric cable 


amounting to £1,720 included in “ Deterioration while on store 
charge," and £1,921 for depreciation of the same article included in 
„Adjustment of value on re-survey." £1,074 further has been 
written off as depreciation of electric cable returned to Portsmouth 
in February, 1904, but has not been included in the above statement. 

In the papers relating to the matter it is stated that the greater part of 
the cable had never been used, as the cable had been received and paid 
for after due examination and test by Admiralty officers, and it was not 
practicable to make any claim on the contractors, several of whom had, 
however, been struck off the list for that description of cable in conse- 
quence of the rapid deterioration of the cable supplied by them. The 
faults were not, however, wholly due to the contractors, but to the fact that 
& mining cable had not yet been introduced into the service which would 
successfully withstand storage in a hot climate, and that experiments 
were still being carried out to discover the most suitable type. 

Darlington.—Halfpenny fares on the tramways have involved 
an approximate loss of £4. 9s. 10d. per week. 

The electrical engineer (Mr. J. R. P. Lunn) has reported that to meet 
the increasing demand for current there will have to be extensions of the 
works at an estimated cost of between £2,000 to £3,000. 

Dewsbury.—A loan of £10,000 for additional plant and mains 
extensions has been applied for. 


Electric Driving in Cotton Mills.— The Acme Spinning Co., 
which has been formed to ereot and carry on a new spinning mill 
at Pendlebury, Manchester, has decided to adopt electric driving. 
It is claimed that this will be the first spinning mill in England to 
be entirely lighted and driven by electricity. The mill will have 
84,000 spindles. The supply of electricity will be obtained from 
the Lancashire Electric Power Co. 


Electricity in Building Operations —At the Courier build- 
ings now in course of erection at Dundee there is an electrically- 
operated derrick, which was erected on the advice of Mr. H. 
Richardson, city electrical engineer. The derrick, which was sup- 
plied by George Anderson & Co., Carnoustie, has a jib 60ft. in length 
and stands on a gantry 75ft. high. А 15 н.р. motor supplies power, 
and the average cost works out at five lifts for 1d., the current con- 
sumed being ,;th of a unit per lift. This is claimed to be more 
economical than direct steam driving. 


Exeter.—Recently & special committee was appointed by the 
City Council to investigate the charges made as to the professional 
competency of the city electrical engineer (Mr. H. D. Munro), and 
as to the management of the electricity department. 

At a meeting of the Council on Wednesday the committee reported that 
they were not yet prepared to report fully upon the general reference, but 
having regard to the special reference as to the general competency of the 
chief officer, they presented an interim report. After careful inquiry 
they were fully satis&ed with tue competency of Mr. Munro as an 
electrical engineer, and were of opinion that the electrical engineer 
should have charge,of all the works in connection with the electric 
lighting undertaking, including mains, and of the electrical equipment 
in connection with the tramways. 

Having regard to the extent of the works and the growth of the under- 
taking, the committee consider that this is sufficient to fully occupy the 
electrical engineer’s time, and that some other arrangement should be 
made, by a readjustment of the present staff, with regard to the super- 
vision and control of what may be called the m .roantile side of the 
undertaking, by an officer who should be in direct communication with 
the committee. They recommended that the matter be again referred 
to them, in order that they may report upon the general question of 
the management of the undertaking. 

Brhibitions.—Mr. C. Cordingley's (10th) Motor Car Exhibition 
will be open at the Agricultural Hall, London, from March 18 to 25 
inclusive. 

An electrical exhibition organised by the Urban Electric Supply 
Co. is being held at Carn Brea (Cornwall) this week. There is а 
good display of electric lamps, fittings, cooking and heating appli- 
ances, Röntgen ray apparatus, &c. The proceeds will aid the funds 
of the West Cornwall Miners’ Hospital at Redruth. 

Farnworth.— The Council have adopted a free-wiring scheme, 
and have sanctioned the sale of electric lamps at the works. 

Faversham.—The Council are recommended to put down 
additional generating plant at an estimated cost of £4,800. The 
consulting engineers (Messrs. Talbot & Stevens) will attend the next 
meeting to explain the extension proposals. 

Finchley.—The Council are applying for sanction to a further 
loan of £23,500 for electricity extensions. 

Glasgow.— New wiring rules have been issued by the Corporation 
Electricity department, and will come into force on May 1. 


Hammeramith (London).—The Council decided on Wednesday, 
on the recommendation of the borough electrical engineer (Mr. 
а. G. Bell), to subs itute enclosed arc lumps for the existing lamps 
in certain thoroughfares. 

Mr. Bell has submitted a plan showing the proposed arrangement of 
flues, economisers and uptakes for the new boiler house. The scheme 
provides for a separate steel uptake for each boiler rising just vp to the 
roof of the new house. To prevent nuisance from dust each uptake to be 
fitted with a special form of dust catcher and supplementary air heater 
in the base after the gases pass through the economiser. A stand-by fan 
and engine is to be provided, one at each end of the cold air supply рі е. 
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The estimated cost of this work is £1,000. The work, in accordance with 


Mr. Bell’s plan, is to be proceeded with. | ‚ 
41,190 units of current were supplied to Olympia during the recent 


motor exhibition. 

Hackney (London).—On the recommendation of the consulting 
engineer (Mr. R. Hammond) the Electric Lighting committee pro- 
pose to sink an artesian well, at a cost (including electrically-driven 


pumps and an overhead storage tank) of £2,000. The quantity of 


water used by the works in 1904 was 8,800,000 gallons, and Mr. Ham- 
mond estimates the annual saving at £1. 10s., with an additional 
saving of £95 for every further million gallons of water used. 


Hull.—The estimates of the Finance committee adopted by the 


Council last week provide for a contribution of £9,500 out of 
The estimated gross income of 


tramway profits to relief of rates. 
the tramway department is £112,488. 

Huntingdon.— Mr. F. J. Warden-Stevens has been requested to 
report upon and advise regarding an electricity supply scheme. 


Ilford.—The Council have decided to pay £2,500 (equivalent to 
& 2d. rate) to the general district fund out of the profit of £4,500 
earned by the tramways last year. 
Islington. The Council last week decided to suspend payment 
of the increased wages recently granted by the Lighting committee 
to employés at the electric lighting station until such increases had 
been reported upon by the Parliamentary and General Purposes 
committee. 

Kilmainock.—The tramway route from King-street to Riccarton 
is to be doubled at an estimated cost of £2,800. The Tramways 
committee have been authorised to purchase three additional cara. 


Leeds.—A revised scale of fares and stages will be introduced on 
the local tramway service on April l. At present the penny stages 
vary from 14 to a little over 2 miles, but it is proposed to have a 
uniform length of 2 miles. Experimental $d. fares will be introduced 
on two sections, a distance of 3 mile. 

The Corporation are about to erect a tramway depot on land 
recently purchased at Stanningley-road, near Bramley Town End, 
and on a portion of the same site an electric lighting sub-station, to 
which current will be supplied from the Crown Point tramway 
power station, and from whence consumers in outlying districts of 
West Leeds will be supplied. 

Light Railways.—<An inquiry will be held on 17th inst. into the 
application for power to construct a light railway between Maid- 
stone and Headcorn. 

“Owing to onerous conditions insisted upon by the local 
authorities,” the Mansfield & District Light Railways Co. have 
withdrawn their application for an order for extensions. 


London County Oouncil.—At Tuesday's meeting 

Mr. ALLEN Baker, replying to questions, said the figures he quoted a 
fortnight ago as to the cost per car-mile for electric tramways (54d. to 64d.) 
were quoted from an article in T'he Electrician. Since then the chief officer 
had got out a return for 43 electrical companies and the average cost 
worked out at 62d. per car-mile. As to the Council's tramways, the 
estimate was 8d., but he was glad to say that, notwithstanding the fact 
that last year they had set aside £22,120 to write off the temporary 
generating station, as against the £9,000 they had intended to write off, 
the actual cost worked out at 7:944. per car-mile. If they excluded the 
sum set aside for the temporary generating station the cost worked out 
at less than 74d. The chief officer estimated that when the generating 
station was completed they would save at least 1d. per mile. 


Maidstone.—An inquiry has been held into the application of the 
Council to borrow £6,000 for electric lighting extensions. The town 
clerk (Mr. 5. Lance Monckton) supported the application, and 
the electrical engineer (Mr. E. E. Hoadley) supplied technical 
details and presented figures as to the present position of the elec- 
tricity undertaking. 

Manchester.—The Board of Trade have adopted the recom" 
mendations of their inspector (Col. von Donop) as to the distances 
between tramcars when running, and also as to the restriction which 
shall be placed on the use of certain tramway lines. 

Cars in the central parts of the city can approach each other very 
closely, but in the outer districts a distance of 25yds, is to be maintained. 

Metropolitan Asylums Board.—The Board are applying for 
permission to invite tenders from nine selected firms for proposed 
electric lighting installation, telephones and fire-alarms at the 
Southern Hospital, approximately estimated to cost £9,000, includ- 
ing £3,000 for underground mains. 


Metropolitan District Railway Oo. and its Employes.— 
Friction has arisen between this company and its employés in 
regard to the proposed changes in their conditions of service when 
the line is worked electrically. 

The directors of the company met yesterday to consider oertain repre- 
sentations made on behalf of the men. The contemplated alterations 
include extensions of the hours of labour and reductions in wages. They 
have been considered by the men, who have made counter proposals. 
These counter proposals commence with the proposition that '' owing to the 
great responsibility involved in the general working of the motors, two 


men should be employed in the motor compartment.” As to wages, that 


motormen shall be paid 8d. per hour for the first year, and 1d. additional 
per hour for the second and third years, for leading motormen 
104d. per hour. Conductors and motormen’s assistants to receive 54d. 
an hour for the first year and an additional 4d. each of the two years 
following. Gatemen to have 44d. per hour for the first year and 5d. at 
the end of the first 12 months’ service. Nine hours to constitute a day’s 
work, eight hours to be reckoned a day when working overtime, each day 
to stand by itself, payment of time and a half for Sunday duty and such 
duty to stand alone, and a guarantee of six days’ pay. All trainmen to 
be allowed annual holidays as at present. Long-service pension or grant 
on retirement, and a staff train morning aud night between Bromley at 
the one extremity and Hammersmith at the other are also asked for. 
Natal Imports.—Tor the 12 months ended Dec. 31 last the 
imports into Natal of electrical fittings were valued at £34,000, 
compared with £60,000 for the previous year. Railway and tram- 
way material stands for £55,000, compared with £57,000 in 1908. 
Presentation to Mr. W. 8. Andrews.— To celebrate the long 
association of Mr. W. S. Andrews with the Indo-European Tele- 
graph Co , and as an expression of their regard for Mr. Andrews as a 
colleague, the Board of Directors of that company recently pre- 
sented him with a casket and an illuminated address, on the occasion 
of his severing his connection with the company. An illustra- 
tion of the casket is shown below. Mr. Andrews’ association with 
the Indo-European Telegraph Co. extends over a period of 84 years. 
He was managing director of the company from 1884 to 1900, and 
from that time up to December, 1904, retained a seat on the board. 
Mr. Andrews' connection with telegraphy has been by no means 
restricted to the Indo-European Co. From the early 50's he has 
been in telegraph work, first as acting engineer to the Submarine 
Telegraph Co. and in cable laying in Danish waters, then as secre- 
tary to the British & Irish Magnetic Telegraph Co. In 1860 he 


DESIGN OF CASKET PRESENTED TO Мв. W. S. ANDREWS. 


joined the United Kingdom Telegraph Co. as manager and secre- 


tary, and afterwards became its electrician and engineer. In the 
negotiations which culminated in the 1870 transfer, Mr. Andrews 
played a prominent part. He then became associated with the 
Indo-European Co. as manager and secretary, and in 1884 was 
appointed managing director. In 1877 he became а director 
of the Western & Brazilian Telegraph Co., and in 1888 was 
chairman of the company. On the amalgamation of the Western 
& Brazilian with the Brazilian Submarine Co., Mr. Andrews 
became chairman of the combined undertaking (the Western Tele- 
graph Co.), which position he resigned in 1902. Не is still a 
director of the Western Company and is on the board of the London 
Platino-Brazilian Co. and of the West India & Panama Telegraph 
Co., which latter company he joined in 1874 and became its chairman 
іп 1897. On the formation of the Amazon Telegraph Co. in 1895 
Mr. Andrews was elected chairman. 

Presentation.—On resigning the position of managing engineer 
to the County of Northampton Electric Power & Traction Co., fora 
similar position with the Sheerness & District Electric Traction Co., 
Mr. H.J. Nisbett has been presented with an illuminated address, &c. 


Sheffield.—The City Council have decided to apply for Parlia- 
mentary powers to run motor vehicles to act as feeders to their 
tramway system for the carriage of parcels, &c. 

A committee was appointed on Wednesday to consider the means 
of giving a cheaper supply of electric current, to report on the 
advisability of closing one or more of the existing generating stations, 
as to the utilisation of surplus heat from the destructors for the 
production of current, and to report upon the question of electric 
supply generally. 

Southport.—The Electricity committee recommend that are 
lanips be let on hire for outside lighting at £1 per annum, and that 
such lamps be repaired and maintained at £1 each per annum, car- 
bons to be paid for at 4s. 6d per dozen pairs, energy consumed by 
such lighting not to be deemed to affect the present maximum 
demand. 

Sunderland.—The Council have reduced the price of electrical 
energy for tramways from 13d. to 1d. per unit, for lighting on the 
flat rate from 5d. with discount to 44d. with the same discount, and 
on the maximum demand system from 5d. and 244. to 444. and 24d. 
An alternative price is offered to small hour motor users of 24d. per 
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unit for the first hour’s use per day in the summer months and the 
first two hours per day in the winter months, and 1$d. for all units 
after. 


Torquay.—A poll cf ratepayers on the proposal to establish new 
electricity works has resulted 1n a large majority against. 


West Ham.-—The Council have adopted a recommendation of the 
Electric Lighting and Tramways committee to increase the salary 
of the tramways manager (Mr. H. E. Blain) by £50, with further 
increases of £50 in August and February. 


Wigan.—The Council have appointed the borough electrical 
engineer (Mr. J. Slevin) as chief engineer not only of Wigan station 
but also of the station at Pemberton. 


Yarmouth.—On Tuesday a cable was laid under the River Yare 
for the supply of current to Gorleston. The cable has been supplied 
and laid by Callender's Co. А trench "ft. in depth was dug by a 
dredger for the cable. 


York.—The Electricity committee recommend that 20 are lamps 
in two of the leading thoroughfares be replaced by 28 enclosed arc 
lamps. 


Dinners.— The annual dinner of the Leeds Local Section of the 
Institution of Electrical Engineers took place on Friday last, when 

About 80 gentlemen were present. The chair was occupied by Mr. 
W. Emmott, who was supported by the Lord Mayor of Leeds, Mr. 
A. Siemens, Ald. E. Matheson (chairman of Leeds electric lighting com- 
mittee), Mr. J. McLaren, Mr. G. R. Goldsack (president of Leeds Associa- 
tion of Engineers), Mr. E. Brown (Newenstle), Mr. C. D. Taite (Salford), 
Mr. G. C. Lloyd (secretary of the Institution), and Mr. G. R. Blackburn 
(Bradford, local hon. secretary). 

In giving the toast of ** The Institution of Electrical Engineers " the 
Lord Mayor expressed a hope that Leeds, which stood now third in the 
list of branches of the parent society, would soon take the second place 
it used to occupy. 

The third annual dinner of the Eastern Telegraph Sehoo!s 
Athletic Club was held on Thursday last week at{ the Holborn 
Restaurant, London, under the presidency of Mr. T. A. Bullock, 
divisional superintendent. The guests included Mr. A. R. Hardie, 
Mr. W. Hibberdine, Mr. E. Steer Hodson, Mr. J. T. Crowe, Mr. 
A. Penney, Mr. J. L. Verne and Mr. P. G. Burrell. 

The Cuatrman referred to the early days of the club, which was started 
in a small way and had encountered many difficulties, but had been care- 
fally nurtured by Mr. Burrell and had succeeded in demonstrating its 
usefulness. The board of directors of the Eastern Companies had, at 
the instance of the managing director (Sir John Denison-Pender) 
generously provided the club with fine accommodation at Cricklewood. 
He had the satisfaction of acknowledging the receipt of telegrams from 
many 10 the old schoolboys at London and Lisbon wishing prosperity to 
the club. 

Responding to the toast of his health, Mr. BURRELL, president of the 
club, attributed its successs to the energetic committee over which he 
presided. 

In reply to the toast of ** The Guests," proposed by the hon. sec. (Mr. 
R. Noble), Mr. A. R. HanprE expressed the pleasure which everyone felt 
at the good influence the club was exercising on the probationers and 
upon the service generally, and said the Eastern & Associated Companies 
were well advised in providing facilities for athletics, which formed an 
important element in the health and well-being of the men abroad. 

Mr. J. T. Crowe proposed The Chairman," to which Mr. Bullock 
responded in his own inimitable manner. 

The vocal and instrumental programme given during the evening was 
provided by the members of the club and their friends. 

Fulham (London) electricity department held their second annual 
dinner on the 3rd inst. The chief engineer (Mr. A. J. Fuller) took 
the chair, and about 70 members of the staff were present. An 
enjoyable evening resulted, the musical programme being provided 
by the Council's employés. 

Mr. Fuller proposed The Electricity Undertaking,” and said he was 
able to record a steady increase in output and revenue and a steady 
decrease in cost of production, and these satisfactory features had enabled 
the Council to sanction a reduction in the charge for lighting current to 
34d. per unit with a small discount. He thanked his staff and all in any 
way connected with the department for the loyal support given and 
interest shown in the enterprise. It was due to the fact that all were 
pulling together to make the undertaking even more successful that 

„such a state of affairs could be recorded. The toast was responded to by 
Mr. R. M. Prescott (town clerk) and Mr. Councillor A. J. Warner (chair- 
man of Establishment committee). 

The annual dinner of the staff and employés of the Croydon Cor- 
poration electricity works took place on the 24th ult. The borough 
electrical engineer (Mr. A. C. Cramb) presided, and presented prizes 
for the best batting and bowling averages made by the members of 
the cricket team of the department. Mr. C. W. Salt, whois leaving 
Croydon for Bradford, was presented with a travelling bag. 

The first annual staff dinner of the Anchor Cable Co., Leigh, 
Lanes., was held on the evening of Feb. 27, Mr. R. H. Harvey, 
manager, in the chair. 

Marriage.—On 1st inst., at St. John's Church, Stanmore, Mr. 
Frederick A. Cortez Leigh (of Messrs. Lacey, Sillar & Leigh) was 


married to Dorothy. only daughter of the late Sidney Humbert, of 
Watford. 
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TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is now ready, price I5s., or post free in 
the United Kingdom, 15s. 9d. The new volume brings а 
great mass of statistical and technical data thoroughly up to 
date (to Feb. 22), and the Directorial Division of the new 
volume has been corrected up to February 1ИҺ, 1905. All 
branches of Electrical Engineering and Industry are fully 
treated, and Electro-Financial matters have received every 
attention in the new volume, which aggregates more than 
2,000 pages. If possible, the Directory Division is more 
complete and accurate than in previous issues. All mere 
lists of members of societies and institutions are excluded, 
as quite unreliable for Traders’ purposes. The number of 
large sheet Tables, &c., has been increased, and the 1905 
Edition of this indispensable} work is offered as the most 
complete book of the kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry (including 
the new “ Special Mining Rules,” issued Feb. 22). 


TENDERS INVITED. 


Derby Tramways committee require tenders for the supply and 
delivery of materials and construction of works in connection with 
the permanent way and electrical equipment of a portion of their 
authorised electric tramways, and the supply and delivery of cars. 
Plans, &c., for permanent-way construction from the borough sur- 
veyor and engineer (Mr. John Ward) and for the cars from the 
borough electrical engineer, (Mr. T. P. Wilmshurst). Tenders to 
the town clerk (Mr. G. Trevelyan Lee), 15, Tennant-streeet, Derby, 
by 9 a.m., March 21. Further particulars are given in an advertise- 
ment. 


Norwich Corporation invite tenders for rubber-covered wires and 
accessories, underground cables and incandescent lamps. Specifi- 
cation, &c., from the city electrical engineer (Mr. F. M. Long). 
Tenders (addressed Chairman of Electricity Committee, Electricity 
Works, Duke-street, Norwich) by 10 a.m., March 20. See also an 
advertisement. 


Great Yarmouth Corporation invite tenders for delivery of surface 
condenser, with steam-driven air and circulation pumps. Specifi- 
cations, &c., from the consulting engineers (Messrs. Preece & 
Cardew), 8, Queen Anne's-gate, Westminster, S. W. Tenders to 
be delivered at the Town Hall by noon, March 29. See also 
advertisement. 


Salford Electricity committee invite tenders for supply of rubber- 
insulated fire-resisting cables. Specifications, &c., from the borough 
electrical engineer (Mr. C. D. Taite). Tenders to the town clerk 
(Mr. L. C. Evans), Town Hall, Salford, by 18th inst. See also 
advertisement. 


Hornsey Town Council invite tenders for the supply of cables, 
junction boxes, fuse boxes and meters. Forms of tender, &c., from 
the borough electrical engineer (Mr. Norman Staniland), Electricit 
Works, Tottenham-lane, London, N. "Tenders to the town cler 
(Mr. F. D. Askey), Municipal Offices, 99, Southwood.lane, Highgate, 
N., by 27th inst. See also an advertisement. 


Marylebone (London) Borough Council invite tenders for the 
carrying out of certain installation work and alterations to existing 
consumers' installations in the Marylebone district. Specification, 
&c., from the electricity offices, 11, Manchester-street, London, W. 
(after 14th inst.). Tenders to the town clerk, Mr. James Wilson, 
Town Hall, Marylebone-lane, London, W., before 4 p.m., March 21. 
See also advertisement. 


The directors of the Great Western Railway Co. invite tenders for 
supply, delivery and erection of plant at their electricity generating 
station at Park Royal and proposed sub-stations and distribution 
centres, including high tension three-phase direct-current switch- 
boards and battery boosters at Park Royal ; three-phase static trans- 
formersand high and low-tension switchboardsat various sub-stations 
and lighting distribution centres; and high and low-tension, three- 
phase direct-current switchboards at Royal Oak, Shepherd's Bush 
and Old Oak in sub-stations ( [a] three-phase switchboards, [b] direct- 
current- switchboards, and [c] six motor-driven boosters in con- 
nection with storage batteries at Royal Oak and Shepherd's Bush sub- 
stations). Tenders to the secretary, Paddington Station, London, 
W., by March 13. ij 
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Gloucester Electricity Supply Committee invite tenders for supply 
and erection of plant at the electricity works, including 8 Lancashire 
boilers and accessories, one 600kw. generating set and accessories, 
electrically-driven surface condensing plant to deal with 80,000 
pounds of steam per hour, steam, exhaust, feed, drain, condensing 
water and sundry pipes, valves, &c., and an electrically-driven boiler 
feed pump. Tenders to the town clerk by 1 p.m. March 16. 


Edinburgh Corporation invite tenders for supply of stores for 
their electricity department for one year from May 15, including 
arc lamp carbons, cast-iron pavement and road boxes, electricity 
meters, [ш service fuse boxes, earthenware troughing, bitumen 
and arc lamp globes. Tenders to town clerk (Mr. Thomas Hunter, 
W.S.) by March 18. 


Shoreditch (London) Borough Council invite tenders for stores 
for one year from April 1 next, including electric cables and sundries, 
gas pipe and fittings, engineers’ stores, glass, &c., for street lanterns, 
smiths’ and plumbers’ work, timber, &c. Tenders to town clerk 
(Dr. H. Mansfield Robinson), before 8 p.m. March 14. 


Plymouth Corporation invite tenders for supply of stores for the 
12 months ending March 31, 1906, including electricity meters, 
transformers and cables (paper insulated). Tenders to borough 
electrical engineer (Mr. E. G. Okell), by March 18. 

Plymouth Corporation also require tenders by 18th inst. for 12 
months’ supply of lubricating oils, engine-waste, &c., to their 
electricity department. 

Hoylake and West Kirby District Council invite tenders for 
supply and erection of one 250kw. steam alternator, with piping 
and accessories. Tenders to chairman of Electric Supply committee 
before 10 am. March 21. 


Torquay Electric Lighting committee invite tenders for 1,200 to 
1,500 tons of smokeless coal. Tenders to town clerk (Mr. Frederick 
S. Hex) by noon March 20. 


Peterborough Corporation require tenders by 23rd inst. for electric 
lighting set, Lancashire boilers, superheaters, engines, pumps, feed- 
water softener, &c. 

_ Keighley Electricity committee require tenders by 10 a.m. 27th 
inst. for 300kw. direct-current dynamo, high-speed engine and 
Lancashire boiler. 


Birmingham Public Works committee invite tenders (by March 20) 
for special tramway castings and works in manganese steel, with 
fishplates, anchor pieces and connecting rails. 

Glasgow Corporation require tenders by 10 a.m. 28rd inst., for 
three 14-ton lorry-chassis suitable for tower waggons for tramway 
overhead work. 

Glasgow Tramways department also invite tenders by 10 a.m. 
April 5, for stores for one year from June 1. | 


Bray District Council require tenders by 10:30 a.m. 20th inst. for 

12 months’ supplies for the electricity works. 4 
| 5 Gas and Electricity committee invite tenders for coal, 

oil, &c. 

Rotherham Corporation invite tenders by 18th inst. for motor- 
balancer and tramway watering car and track sweeper. 

Bolton Corporation invite tenders by March 30 for cooling tower 
and condensing apparatus. 

Gravesend Council invite tenders for stores by March 14 for the 
electricity department. 

Swindon Corporation invite tenders by March 921 for stores for 
the electricity and tramways department. 


Burton-on-Trent Corporation invite tenders by March 14 for a 
100kw. D.C. tramway generator. 


Leeds Tramways committee require tenders by 15th inst. for 
supply of stores, &c., for 12 months. 


Aston Manor Corporation require tenders by noon 24th inst. for 
reconstruction of existing tramways and construction of other works. 


Johannesburg Council invite tenders for the supply of 30 direct- 
current arc lamps and 80 lanterns. Tenders to the consulting 
enginecrs, Messrs. Mordey & Dawbarn, 82, Victoria-street, West- 
minster, S.W., by noon March 18. 

The Belgian State Railway authorities (La Bourse, Brussels) are 
inviting tenders until 22nd inst. for plant for the electric lighting of 
the south station at Antwerp. 


TENDERS RECEIVED AND AOOEPTED. 


Hammersmith (London) Council accepted on Wednesday the 
following tenders for annual supplies :— 

British Thomson-Houston Co., meters (5, 10, 15, 20, 25, 40, 50, 75, 80, 
100, 120, 200 and 500 amperes) ; W. Н. Willoox & Co., oils, £95. 16a. 8d. ; 
G. Angus & Co., packing and Jointing materials, £131. 53.; G. 
Mac Millan, rubber goods, £37. 83. ; Jas. Gibb & Co., tools, £99. 193. 4d., 
and metals, £174. 18. ; Pimblett & Co., gauge glasses, £10. Os. 9d., and 
oilman's goods, £334. 6s. 8d., Mosers (Ltd.), screws, £10. 10s. 7d. ; 
General Electric Co., electrical accessories, £27. 4s. 8d., insulating 
materials, £74. 13s, 10d., and incandescent lamps, £197. 2s. Sd.; E. 


Allen & Co., files, £59. 16s. 8d.; Johnson & Phillips, insulated wires, 
£343. 15s. 5d.; C. R. Heap, carbon brushes, 4s. 8d. per set; Leeds 
Fireclay Co., firebricks, clay, lime, &c., £146. 8s. 9d. ; City Glass Co., 
arc lamp globes and lamp shades, £48. 16s. ; F. Bird & Co., brooms and 
brushes, £50. 11s.; W. Cory & Sons, Nixon's navigation coal, 118. 6d., 
14s. 5d. and 17s. 5d. per ton; J. Waddell & Sons and Messrs. E. A. 
Cleeves & Co., anthracite coal, 13s. per ton. 

Burslem Corporation have accepted the tenders of Grant & Son 
for the erection of electricity works and refuse destructor buildings 
at £3,745 and destructor chimney at £850, and that of Crompton 
& Co. for switchboard at £598 and for arc lamps at £443. 

Chelsea Electricity Supply Co. have accepted the tender of J. 
Greenwood (Ltd.) for the erection of a new generating station at 
Manor-street, Chelsea, at £11,865. 

Sutton (Surrey) Council have accepted the tender of Kavanagh & 
Co. for construction of a cooling pond at the electricity works at 
£328. 18s. 3d. 

The City & South London Railway Co. have let a contract to 
Walter Scott & Middleton for the construction of the extension of 
their line from the Angel, Islington, to Euston, about 1] miles. 

The tender of the General Electric Co. has been accepted by the 
King’s Lynn Corporation for a steam dynamo (Belliss engine) with 
condenser and piping. 

Brighton Corporation last week accepted the tender of Siemens 
Bros. & Co. for the supply and laying of low-tension cables at £2,350. 


The tender of J. Richards has been accepted for wiring Leek 
town hall at £87. 

Newton Abbott Guardians have accepted the tender of E. & E. 
Taylor for an electric lift at £181. 

Spennymoor Council have accepted the tender of J. Morgan for 
an electric bell installation at the hospital at £18. 17s. 6d. 

Colchester Town Council have accepted the tender of Davey, Pax- 
man & Co. for an economic boiler at £605 and for pi pework at £155. 


Salford Town Council have placed an order with S. Dennison & 
Sons for a 8-ton suspended weighing machine at £19. 10s. 

Dover Council have accepted the tender of Dick, Kerr & Co. for 
four tramcars at £375 each. 


British Thomson-Houston Co. have received an order from 
Stockport Council for supply of tramcars. 


Hampstead (London) Council have accepted the tender of J. Gibb 
& Co. for tools and electrical «n rineers' stores. 


BUSINI SS NOTICBS. 
The Phenix Dynamo Mfg. Co. have opened a London office at 
17, Victoria-street, S.W. | 
The Electrical Engineer Institute of Correspondence Instruction 
has been removed to 18, Southampton-street, Holborn, London, W.C. 


Geo. Hubert Woods and Randal Beresford Slacke (trading 4s 
G. H. Woods, Slacke & Co.), elec trical engineers, Blackburn, have 
dissolved partnership. Debts by Mr. Woods. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

The public examination took place on Friday of Harold Edward 
Parris, formerly trading at 184, Upper Thames-street, London, E. C., 
under the style of the St. George’s Electrical Mfg. Co. | 

Debtor stated he began business as an electrical supply factor in 1900, 
and took premises in Upper Thames-street in 1903. He attributed his 
failure to want of capital and to bad trade. Examination closed. Lia- 
bilities £215. 2s. 9d., net assets 38s. 

A meeting will be held on April 18 at 78, Coleman-street, London, 
E.C., to receive an account of the winding up of the River Plate 
Electric Light & Traction Co. (Ltd.). 


The Fireproof Electric Switchboard Co. (L:d.) is to be wound up 
voluntarily, Mr. Thos. Lomas, 86, Egerton-street, New Brighton, 
Cheshire, is liquidator. 


Military Stores for Sale.— Messrs. Horne & Co., 8, Delahay- 
street, Westminster, S. W., will sell by public auction at the Royal 
Arsenal, Woolwich, on 28га inst., at 11 a.m., by order of the Secre- 
tary of State for War, a quantity of obsolete stores, including eleo- 
tric cables, telephones, telegraph instruments, lamps, drawing 
instruments, a quantity of metals, 20 lathes, &c. On view at the 
Arsenal on Monday, Tuesday and Wednesday previous to and on 
morning of sale. Catalogues at the War Office, Pall Mall, S. W., 
at the Ordnance Office, Tower, E. C., and at ihe Royal Arsenal, 
Woolwich. See advertisement for further particulars. 

Electrical Apparatus for Sale.—Tenders are invited for the 
whole of the manufacturing apparatus and stock-in-trade contained 
on premises situate at Moresk Mills, Truro. Tenders will be receiv 
up to March 20 by the liquidator of Headley Limited (Mr. Wm. 
Rowe), Strand, Falmouth. See also an advertisement. | 

Plant, &c., for Sale.—A 80 н.р. Babcock- Wilcox boiler ів adver- 
tised for sale in another column. Applications to Messrs. Tebbitt's, 
Latona-road, Old Kent-road, London, S.E. 
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Aldershot Urban District Council have for sale 24 Watson penny 
prepayment meters for 200-volt circuit. Further particulars from 
the chief electrical engineer (Mr. F. Garside), electricity works, 
Grosvenor-road, Aldershot. See also advertisement. 


Messrs. White Bros. & Co., High-street, Stratford, have for sale 
an electric lighting generating set. See an advertisement. 


Premises for Sale, &c.—A ground floor, area 2,700 super. ft., 
equipped with electric power, and suitable for general engineering, 
is to let. Applications to Messrs. Marshall & Co., Campbell Works, 
Stoke Newington, London, N. See advertisement. 

Some premises at Latona road, Old Kent-road, London, S.E., are 
to be sold or let. See advertisement. 

A corner warehouse near London Bridge station (total area 
21,000ft.), with two cranes, lift, electric light, &c., is to be let or 
sold; also a freebold new factory on the canal, Old Kent-road. 
Apply to Trustee, 2, Crediton-road, West Hampstead, N.W. See 
advertisement. 

John W. Collis & Co., 148.4, Holborn Bars, E.C., have for sale or 
to be let on lease some conveniently situated factory premises at 
Belvedere, Kent. See advertisement. 

The Journal.—Part 107 of The Journal of the Institution of 
Electrical Engineers" is now ready, price 5s. Particulars of 
contents are given in an advertisement. 

Steam Engine Economy.— Messrs. Willans & Robinson, Victoria 
Works, Rugby, have prepared an interesting pamphlet entitled 
“The Economy of the Willans Engine." The textual matter 
includes particulars of steam trials at the electricity works of Poplar 
(London) Borough Council and at the electricity works of Blackburn 
Corporation. The economy of the Willans engine in mill working 
is shown in a description of a trial at a cotton mill near Manchester 
and also as illustrating the cost of electric generation at a paper 
mill at Linwood, near Paisley. That the economy claimed by 
Messrs. Willans & Robinson for the Willans engine is maintained 
under working conditions is demonstrated in a separate chapter. 
Some introductory remarks accompany a number of excellent 
illustrations, and the results of the various trials are tabulated. 
Noteworthy amongst these tests is the one carried cut at Blackburn 
Corporation works, under the supervision of Mr. A. S. Giles. The 
generating set tested was one of three sets, and consisted of a 
Willans single-acting engine of 3- V size, directly coupled to a 
750kw. Dick-Kerr dynamo. With a boiler pressure of 180lb., 
112^F. superheat, a vacuum of 22in. only, and at an output of 
7Tí5:2kw. the steam consumption per kilowatt-hour touched the 
remarkably low figure of 18°34lb. 

Biectric Advertising Devices.—The Electrical Co., 121-125, 
Charing Cross-road, London, W.C., have recently placed upon the 
market a Twinkling Socket ” device for advertising sign purposes 
which obviates the necessity for special installations and so reduces 
the first cost to à minimum. Advertising by means of electric signs 
has greatly developed of lute years, and there are indications that 
the demand for apparatus and accessories connected with this 
development are on the increase. Everything, therefore, which 
tends to reduce the initial capital outlay will be welcomed by con- 
tractors. The twinkling socket can be fixed into an ordinary lamp- 
holder for use with incandescents of 10 c.p. or 16 c.p. on 110 or 
220-volt circuits. When current is switched on each lampis cut in 
and out quickly and continuously at regular intervals of time, so 
that if a complete sign is fitted with a number of these special sockets 
an effective result is secured, as each lamp is cut in and out indepen- 
isl of every other lamp, and produces a twinkling or flickering 
effect. 


„Partnership Assurance.“ — This is the subject of a pamphlet 
issued by Messrs. C. & E. Layton, giving an analysis of the advan- 
tages of partnership assurance, with tabulated illustrations of simple 
and complicated instances. The author is Mr. T. P. Wansbrough. 
(Price 1s. 6d.) The death of any member of a firm is apt in many 
cases to cause serious monetary inconvenience, and sometimes even 
financial disaster, and the object of this pamphlet is to present a 
solution of such diflieulties. Taking various examples of partner- 
ship arrangements, Mr. Wansbrough shows how the partner or his 
estate would be affected on the death of any member of the firm, 
and pointing to the course it is advisable to adopt in order to protect 
his capital with due regard to the partnership arrangement. The 
book should serve a very useful purpose. zT ip лз 

“ Mitche)l’s Press Directory.“ For 60 years, with unerring 
regulanty, this admirable Press directory has been published, and 
for the greater portion of this period the introductory address has 
come from the pen of Mr. Walter Wellsman, who has been associated 
with the directory from its first issue. Mitchell's Press Directory 
is & more comprehensive book than most of its kind, and, besides 
being an encyclopedia on the subject of the Press of the universe, 
is famous for its excellent series of special articles on journalistic 
topics. The 60th annual issue is in no way behind its predecessors. 
in this respect, for Sir Alfred Harmsworth discourses on Тһе 
Daily Newspaper of To.day," Dr. H. Fraser has an instructive 
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article on The Legal Year in its Relation to the Press,” The 
Judgment of the Press" is dealt with by Sir Edward Russell, 
* The Empire and the Tariff Movement " comes under treatment 
by Mr. E. E. Williams, and the Hon. W. P. Reeves, Agent-General 
for New Zealand, has a critical review on '* The Australian Labour 
Party and the Empire." The above is but a short leet of the many 
subjects which come under review in the 1905 Mitchell, and all who 
may be interested in, or who desire a more intimate knowledge of, 
the world's Press can be recommended to consult this work. 


Catalogues.— The International Steam Pump Co., of New York, 
have prepared a history of pumping operations upon the Comstock 
Lode during the past quarter of a century, the object of these par- 
ticulars being to acquaint mining engineers with the work of the 
company in the unwatering of mines. The notes are by Mr. 
C. О.Р. de Laval. 

Messrs. J. H. Holmes & Co. have prepared a list of ship and yacht 
lighting installations which they have carried out. 

A catalogue of Hellesen cells is to hand from Fuller, Macleod & 
Co., Norfolk House, Laurence Pountney-hill, London, E.C., who 
are sole British agents for Hellesens Enke & V. Ludvigsen, thie 
makers of these cells, of Copenhagen. The catalogue contains 
particulars of a practical cell tester, claimed to be atime and labour 
saving device, and specially designed for use by telephone engineers. 
The catalogue is interesting beyond the ordinary in that the parti- 
culars given concerning the cell are very complete. 

A new catalogue of electrical supplies is to hand from the Western 
Electric Co. of America. In this catalogue a large variety of 
apparatus, accessories and material is listed, specially designed for 
use in railway work. 

The ‘‘Excello”’ intense-flame arc lamp is the subject of a circular 
list now being issued by the Union Electric Co., 151, Queen Victoria- 
street, London, E.C. A number of these lamps have been installed 
in prominent positions in the City of London, and they are specially 
recommended for street lighting and the illumination of large areas. 


Imports.— The following are official values of imports of elec- 
trical machinery, material and apparatus into this country during 
February :—Electrical machinery, £31,396 (a decrease of £17,571 
compared with February, 1904); telegraph cables and apparatus, 
£11,285 (increase £8,350); other electrical goods, £80,097 (increase 
£15,341). The total values of imports of the three classes for the 
two months ended Feb. 28 last were, respectively, £78,324 (increase 
£17,580), £17,148 (increase £10,414)and £156,493 (increase £17,063). 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from March 1 to 7, with the ports 
of destination :— 

Africa—Alexandria;, £252; Cape Town, £248 (including £9 telegraph 
material); Durban, £929 (including £33 telegraph material); East 
London, £406 (inclading £381 telegraph material); Port Elizabeth, £486 ; 
Sekondi, £1,522; Sierra Leone, £44 (telegraph material). Argentina 
Buenos Ayres, £967 (including £90 telegraph wire). Australasia— 
Adelaide, £10; Lyttleton, £200; Melbourne, £207, and 71 ewt. telegraph 
wire; Perth, £153 (including £15 telegraph material); Sydney, £169; 
Wellington, £157.  Belgium—Ostend, £10. Brazil—Bahia, £150. 
Canada—Toronto, £38.  Ceylon— Colombo, £215. China – Shanghai, 
£459. Dutch Guiana—Surinam, £58. France—Paris, £400. Germany 
Hamburg, £64. Gibraltar, £5. Holland Amsterdam, £81; Rot- 
terdam, £22. Hong Kong, £220. India—Bombay, £3,703; Calcutta, 
£1,589; Madras, £48. Japan—Kobe, £120; Nagasaki, £1,850; Yoko- 
hama, £489. Portugal Lisbon, £19. Russia—Heval, £2,009. Siam 
Bangkok, £157. Spain—Grenada, £10. Straits Settlements —Penang, 
£520 (including £67 telegraph apparatus and instruments) ; Singapore, 
£415 (including £176 telegraph material). U.S.A.—New Plymouth, £450. 
West Indies—St. Thomas, £15,735 (telegraph cable). Total £34,586, 
against £11,674 in the corresponding week last year (March 2 to 8). 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


* The Insulation of Electric Machines." By H. W. Turner & 
H. M. Hobart. (London: Whittaker & Co.) 10s. 6d. 
Fortschritte der Electrotechnik.’’ Edited by Dr. Karl Strecker. 
No. 2. 1904. (Berlin: Julius Springer.) 71m. 

** Lecons sur l'EJectricité." By E. Gerard. Vol. II. "th edition. 
(Paris: Gauthier Villars.) 12fr. 

* Procceedings of the Royal Society." Vol. LXXIV. 
February, 1905. (London: Harrison & Sons.) 28. 

„Building a Lathe.” Ву A. W..Burford. (London: Dawbarn 
and Ward.) ба. i 

“ Proceedings of the American Institute of Electrical Engineers.” 
February, 1905. (New York : The Institute.) 50c. 
Practical Methods of. Electro-Chemistry.” Ву M, F. Perkin. 


No. 504. 


(London: Longmans, Green & Co.) 6s. "EP 
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PATENT RECORD. 


— — 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS & PRYOR, 
Chartered Patent Agents, 70, Chancery lane, London, . C. 


APPLICATIONS FOR PATENTS. 


NoTE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 

December 35^, 1904. 

28,968 MASCHINENFABSIK OERLIKON. Series commutator mo'ora for single- 
phase alternating current. (Date applied for, Feb. 29, 1904, date 
of application in Switzerland.)* 

29,001 J. VAN Аввѕснот. Elestri? railway conduit systeme.” 

29,004 C. MacktstTosH. Electric rail ways and tramways. 

29,014 К. Loxapey. Switches, 

29,015 Str&MENS BROTHERS & Co. and P. G. LEDGER. 
overloads in electric circuits. 

29,054 C. ScawaB&. Liverpool.  Incandes:ent lighting devices.“ 

29,057 M. Mginowsky. Liverpool. Insulation. 

29,058 L. RENAULT. Terminals. (Date applied for, May, 1904, dat» of 
application in France.)* 

29,759 L. RENAULT. Electric ignition plugs for internal combustion 
engines. (Dats aoplied for, May 2, 1904, date of application in 
France. )* 

29,065 E. GiRAUD. Insulators of overhead conductors. 
for, April 14, 1901, date of application in France.)" 

29,064 E. Girauo. Safety devices for overhead conductors. (Da'eapplied 
for, April 13, 1904, date of application in France.)" 

29,065 H. W. Butter. Dry batteries. 

29,074 J. A. Rey. Metal reflectors for electric lanterns. 

29,079 G. G. M. HannpiNGHAM. (V. Arcioni, Italy.) Eletric current 
measuring and recording apparatus. 

29,092 P. Maricar. Electrically-propelled automobiles. 

23,107 R. H. Davis and A. GRAHAM. Telephones for diving, &c. 

29,118 E. H. FAIRBANKS. Insulator supports.“ 

29,125, 29,126 and 29,127 L. К. Jos. Automatic electric advertising 
device, 

29,129 W. Вглскмов=. Electromagnetic s3parators, 

29,138 C. A. Day (Empire State Dry Battery Co., U.S.). Dey batteries. 

29,142 aud 29,143 J. S. Stone. Sacs» telegraphy. (Date applied for, 
Feb. 25, 1924, date of application in U.S.)* | 

29,141 and 29,145 J. S. SroN&. Space telegraphy. 
April 11, 1904, date of application in U.S.)* 

23,146 J. S. Stone. Support for use in spaca teleg^aphy. 
for, May 3, 1904, date of application in U.S.)“ 

December 31, 1904. 

29,187 Н. Gun LoN. Electric igniters for explosion motor» (Date applied 
for, Jan. 2, 1904, date of application in France.)* | 

29,233 ALBION MoroR Car Co. and T. B. Murray. Glasgow. Lo»s-teasi» 
electric ignition devices for internal-combustion motors.® 

29,259 E. P. MELANCTHON ELDBIDOG&. Charging plug and leads for charging 
accumulators from the lampholder on any direct-current circuit. 

29,281 J. GUNNIN G. Opening and c'osipng circuits at pre-deter in ned times. 

29,507 A. Frey. Switches for incandescent lamps.“ 

29,598 G. F. ANDERSON. Detection and recording of electrical impulses or 
oscillations and apparatus tkerefor. 

29,510 A. LorBr. Electrical dumb-bells and similar appliances for physical 
exerc ses.* 

29,537 G. E. Gairre. Protection of electrical apparatus on circuits 
traversed by current; of bigh frequency. 


Automatic control of 


(Da'e applied 


(Date applied for, 
(Date applied 


29,545, 29,545 аза 29,546 H. L. Down aud D. Н. WisgMAN. Electrical 
gas-igniting and extingui:hing apparatus. 

29,547 G. Stern. Transformere.“ 

29,353 І. J. Hunt and Sanpycrort Founpry Co. Liverpool Rotary 


converters. 

29,554 С. GRABOsCH. Liverpool. Transmitting electric signals or impulses. 

29,565 Н. Н. LAKE. (V. Arcioni, Italy.) Electric measuring instruments.“ 

29,568 Н. W. SULLIVAN. Induction coils, 

29,569 Н. W. SuLLIVAN. Relays and recordere. 

29,577 M. B. FigLD and FERRANTI (LTD.). Fuses for electrical circuits. 

29,584 E. B. L. Morris. Alarms, particularly barglar alarine. 

29,586 Е. GuTZzMANN. Electrical generators having double T-shaped 
armatures.“ 

29,597 aud 29,401. Н. H. Lake (W. L. Bradshaw, А. Ke ugh, M. Keough 
and J. Keough, U.S.). Pendent electric fixtures." 

29,408 I.. RESNAvLT. Current distributors for electric ignition devices of 
internal combustion engines, (Date applied for, Sept. 25, 194, 
date of application in France.)“ 

29,417 D. Cook. Electro-magnetic machinery. 

29,422 A. T. DAwsoN апі G. T. BuckHaM. Ele-t:ical apparatus for trans- 
mitting and receiving signals. 

29,428 P. Rigge. Automatic photographing telegraphs.* 

29.429 P. Risse. Synchronising systems.“ 

23,455 and 29,456 SIEMENS BROTHERS & Co. Alternating-carrent col- 
lestor motors, (Siemens Schuckert Werke, Germauy.) 

29,437 J. A. Torrens. Electrice ignition for int:rnal combustion engines. 

29,438 J. Н. Gray. Electrical measuring instruments. 

29,448 О. KoxirZER. Arc lamps. 

29.487 О. F. ANDERSON. Space telegraphy and apparatus therefor. 

29,504 N. A. Surra. Galvanic elements. 


29,516 Н. G. TuRNELL. Automatic circuit breaker or cut-out for overhead 
tramway systems. 

29,529 Е. VoLLMER. Telephone systems. 

29,551 Е. S. Houmes. Eleetrical signalling apparatus. (Date applied for, 
March 25, 1904, date of application in U.S.)* 

20,532 F. S. HoLMEs. Electrical signalling apparatus. 
March, 1904, date of application in U.S.)* 

29,538 J. Е. BEMILLER and E. C. WRISENSALE. Electric circuit closer for 


(Dats applied for, 


fire rim (Date applied for, May 7, 1904, date of application 
in U.S. 

29,607 Bruce Реввікз & Co, and A. C. PEEBLES. Liverpool. Liquid 
resistance’. 


29,615 G. HookHAM. Electrolytic meters. 


29,627 C. SgonE and C. Heap. Manchester. Electrical fire alarm. 
29,645 W. G. INGLEFIELD. Manchester. Telephone and like plug cords. 


SPECIFICATIONS PUBLISHED. 


М№оте, —All specifications can be obtained at the uniform price of 8d. each 


1904. i 
1,860 BoarpMan. Conductors of electric railways or tramwaye. 
2,285 GREEN. Apparatus for polarisation of Hertzian waves. 
applied for, Jan. 29, 1903.) 
2,288 WILSON and MARSHALL. Electric signalling apparatus. 
2,450 B.T.-H. Co. (G.E. Co, U.S). Controlling switches and cut outs. 
4,874 KILBOURNE and FTOwWIR. Trolley poles. 
6,562 VEULLE. Contact breakers for internal combustiun motora. 
5,582 Witson. Electrostatic wattmetera or watt-hour meters. 
5,751 HowortH. (A. G. Magneta” Electrische Uhren ohne Batterie 
und obne Contacte.) Electrical regulating devices for clocks. 
6,792 Leitner. Preliminary treatment for accumulator plates. 
6,857 Dick. Electrical switching apparatus. 
6,878 EcksTEIN and Coates. Electrical ignition apparatus. 
7,061 LEEDS CooPER Works and JoBLING, Electro-depositing apparatus. 
7,217 Siums. Magneto-slectric machines. 
8,159 Bartow. Bayonet joint for electric lamps. 
9,964 Centner. Electrical percussive drill. 
12,206 Rees. Sparking mechanism for internal combustion engines. 
15,465 WERNER, An electric block signal system. 
15,525 DRRXLERR. Electro-pneumatic actions for keyboarde. 
19,525 Baumann. Electro- motors. (Date applied for, Sept. 12, 1903.) 
22,404 Ktrwan & QuANEY. Preventing broken trolley wires from falling. 
25,948 Soc. Ececrro-METALLURGIQUE FRANCAISE. Manufacture of steel. 
(Date applied for, July 8, 1904.) 
26,262 ScHoLL. Magnetic separating apparatus. 
26,285 ABEL. (Siemens & Haleke A.G.) Rotary-field electricity metera. 
27,000 Linpquist. Switches and electromagnets therefor. 
27,076 Ава. (Siemens & Halske A. G.) Electrical signalling apparatus. 
27,114 Укам. Operating gear for moving rail and conductor poiuts. 
27,862 GARDINER. Accumulators. 
27,865 BLAcKMORE. Reducing aluminium and other metals. 


(Date 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


City of London Electric Lighting Co. (Ltd.) 


The fifteenth ordinary general meeting was held on Wednesday under 
the presidency of Mr. J. В. BRAITHWAITE, jun. (Mr. George Herring, 
chairman of the company, being abroad). 

The MANAGER and SECRETARY (Mr. J. Cecil Bull) read the notise 
convening the meeting and the auditors' report. 

The CHAIRMAN said : You will see that our chairman's forecast last 
year that an additional dividend would be possible this year has been 
borne out by the result, and that is mainly owing to the exertions of our 
engineering staff and the success they have attained in further reducing 
the cost of generation of the electricity we sell. I think it an extremely 
satisfactory thing that we are able year after year to provide for the 
additional plant and the increase of our mains out of net revenue. I am 
in hopes that we shall be able to continue that policy, unless we have to 
incur any great capital expenditure in connection with any of the new 
powers that we are seeking to obtain. We have spent on plant £19,831, 
on mains £20,720, on transformers and buildings about £3,600, and at 
Southwark, on mains, &c., £4,171, making & total for the year ot 
£50,203. With regard to reserve, we are continuing the policy of 
placing considerable sums to that account, We are placing this year 
£45,500 to leasehold redemption account, or about £5,500 more than we 
are distributing to the ordinary shareholders, so that we are not starviag 
the property in order to pay higher dividends. Tue total revenue for the 
year is £221,071 from sale of current, against £211,186 last year. The 
revenue under contracts remains nearly the same—£13,149 against 
£13,277. Meter rentals have gone up owing to the increase in the number 
of customers, and other items have inc-eased, the total result being that 
the revenue is £255,087, against £242,101. Sales of current have reached 
17,624,110 units, against 14,806,469 in 1903. The total cost of gene- 
rating these additional units was insid» £1,000, or only 0:076 of a penny 
per unit. A considerable portion of the extra demand was for motive 
power, which gives us a better load-factor than for lighting. With regard 
to the increase in our lamps and connections, we have made a very satis- 
factory increase both in number of customers and in number of lamps 
connected. The former have increased by 361 and the latter by the 
equivalent of 87,000 8 c.p. lamps. Last year we increased to the extent 
of 66,000 8 c.p. lamps, so that we have not only maintained the increase, 
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but have improved upon it. The net result is that we have earned the 
extra 1 per cent. dividend on the ordinary stock without diminishing our 
contribution to reserve or depreciation, and without reducing the balance 
carried forward. Ав І have said, this reflects great credit оп the engi- 
neering staff for the manner in which they have been able to further 
reduce the costs of generation. This is the more satisfactory in view of 
the fact that the price we get for our current continues to fall. We have 
received only 34d. on the average in the past year, a reduction of nearly 
Id. per unit, I think, as compared with 1903. 

I do not think there is any other point with regard to the report to 
which I need call attention especially. But there is one matter which 
has occupied & good deal of attention in the newspapers. I mean the 
great £5,000,000 power scheme, as it has been called. We are taking 
all necessary steps to oppose this scheme, and without leading you to be 
unduly sanguine, I think we have some reason to hope our efforts will be 
successful. This new company comes along, and does not propose 
to take the responsibility of supplying lighting, but only to supply power 
in bulk to other authorised users. They also ask to be exempt from the 
purchase clause, and generally for easier conditions than those our com- 
pany is working under. And all the hope held out in return for these 
concessions is that they will be able to supply current cheaper. My 
belief is that that is а fallacious hope. I cannot see that such a company 
can buy coal cheaper than we can, or put in more efficient engines or 
machinery than we have put down at our works. We have, moreover, 
this great advantage, we are comparatively close to our customers, 
whereas they propose to go a considerable distance out of London, 
and they will necessarily have to bear & considerable loss in the trans- 
mission of the electricity from the generating station to the place where 
it is to be used. Then as to large units of plant, it is true that a station 
generating 15,000 н.р. or 20,000 н.р. can produce electricity cheaper than 
one doing 3,000 n.r. or 4,000 n.»., but there is a point when any increase in 
size ceases to produce any corresponding economy in the price of the 
current generated. In my opinion the figures which are being put for- 
ward will lead to great disappointment if the company ever get the powers 
they are asking for. Inow move the adoption of the report and accounts. 

Mr. F. W. REYNOLDS seconded the motion, which was carried 
unanimously. 

Resolutions approving the dividends set out in the report, re-electing 
Mr. George Herring as a director and re-appointing the retiring auditors 
were then passed, and a hearty vote of thanks to the chairman, the 
dircetors and the whole staff of the company terminated the proceedings. 


Notting Hill Electric Lighting Co. (Ltd.) 


The eighteenth ordinary general meeting was held on Tuesday, under 
the presidency of Sir WILLIAM Crookes, F. R. S. 

The SECRETARY (Mr. R. G. Raw ins, F. C. I. S.) having read the notice 
calling the meeting and the report and certificate of the auditors. 

The CHAIRMAN said: Gentlemen, this is the seventeenth time on 
which I have had the pleasure of presiding at your general meetings, and 
of presenting our report and the accounts. On this occasion the pleasure 
is greater inasmuch as the past year has been a record one in the 
advance the Company has made since its incorporation, and the present 
position is eminently reassuring and satisfactory. With regard to our 
capital expenditure during the past year, we have had to spend nearly 
£8,000, the largest item being £3,973 for a new battery of accumulators. 
The next largest item is for new mains, a little over £2,000 having been 
spent for this purpose. The £663 spent on new buildings was princi- 
pally to house the new battery of accumulators, and the £506 for new 
machinery mainly represents the cost of a booster required to deal with 
the current stored by the accumulators. New meters have cost us £540, 
and this item of expenditure must keep pace with the increase in the 
number of our customers. The total capital expended now amounts to 
£224,267. 68. 9d, The credit side of this account shows that we have 
received during the year the sum of £9,000 from the issue of deben- 
tures, making the total capital received £208,000. The balance of 
£16,267. 6s. 9d., which we have expended in addition to this, has been 
provided by employing the reserve funds in the Company's business. 
The result of our year's working is eminently satisfactory, the increase 
in revenue and net profit being in advance of any previous record of the 
Company. Revenue has increased, the net profit has increased, the 
amount placed to reserve has been more than doubled, while perhaps 
the most satisfactory increase from the shareholders' point of view is the 
increase in the dividend. On the other hand, there has been no correspond- 
ing inorease in the expenses as economies have been effected all round. 
This is clearly indicated by the fact that, although the net profit ha; 
increased by £4,872, or 32 per cent., the expenses have increased by only 
£293, or 2 per cent., and this increase is wholly accounted for by the 
larger amount paid in rates. This item is assuming very large 
bulk, but I fear under the present law we can look for no ameliora- 
tion. In regard to our purchases of electricity from the Wood-lane 
works, here also economies have been effected, and last year we pur- 
chased 1,900,000 units against 1,550,000 the year before, at a considerable 
saving, and we hope still further to reduce the cost of production. The 
net revenue account shows that the total profit for the year was £19,890. 
9з. 54. From this we must deduct the amount credited to the deprecia- 
tion fund, debenture interest, and also the interest and sinking fund on 
the Kensington and Notting Hill joint debenture stock, leaving a 
balance to be divided of £11,663. 3s. 9d., being more than £3,000 
above the balance available for division in any previous year. Depre- 
ciation, renewal and reserve.fund account now stands at £20,500, and 


nothing has been charged against this fund during the past year. 


On the other hand, it has been credited with the sum of £2,750 
out of last year’s profits, as against £1,250 on the previous occasion. 


At the end of last year we had connected to the mains 2,267 customers 


with the equivalent of 132,132 lamps of 8 c.p., comparing with 2,052 and 
116,360 in 1903. At our meeting last year I ventured to predict an 
increase in the revenue of about £4,000, and that practically the whole 
of this would be additional profit. This figure, however, has been 
exceeded, principally owing to the heavy fogs during the latter part of 
December, the actua! increase being £5,120 in revenue and £1,872 in net 
profit. You will be g'ad to hear that the rate of progress is being main- 
tained this year. When I addressed you last year there was only a very 
small advance to report over the previous 12 months, owing to the reduc- 
tion in prize charged to consumera. This had a material effect on the 
business during that year, and : topped our rate of increase in profit for 
the time being, but I think we were justified in the reduction as we now 
are reaping the benefit of the insreased business obtained by so doing, 
and it has enabled us to keep on good terms with our customers, 
I must not conclude without mentioning that our thanks are due to the 
staff for the manner in which they have carriei out their duties through- 
out the year, and for thus enabling us to present you with so satisfac- 
tory a report. I now move the adoption of the report and accounts, and 
the psyment of the dividends and bonus therein recommended. 

Mr. MARTIN, M.P., seconded the motion, which was carried 
unanimously. 

The retiring directors (Mr. A. E. Franklin, J.P., and Mr. J. T. Jervis) 
were re-elected, as were the shareholders' auditors, and & very cordial 
us of thanks to the chairman, directors aud staff terminat d the pro- 
ceedings. 


W. T. Henley's Telegraph Works Co. (Ltd.) 


The twenty-sixth ordinary general meeting was held on Monday, under 
the presidency of Mr. бүрхкү GEpor. 

The SECRETARY (Mr. A. E. Salmon) read the notice calling the 
meeting, and the auditors’ report having been read, 

The CHAIRMAN said: Gentlemen, there are various subjects of con- 
gratulation in the report of our last year’s work. You will remember 
that last year, after paying 20 per cent. for the previous three years, we 
reduced the dividend to 15 per cent., and it was then right and necessary 
for me to go fu'ly then into the matter, and with the additioa of the 
assistance given to me by Mr. Sutton, the Managing Director, in seconding 
the report, to show you why it was that our dividend had been reduced, 
and to state our views as to the prospects of the Company. We are azain 
asking you to sanction the declaration of a dividend of 15 per cent., and, 
having regard to the general commercial, and especially the general 
industrial, depression which has not entirely passed away, and to the 
fact that the capital upon which dividend has to ba paid, both preference 
shares and ordinary shares, has been coasiderably increased, 1 think you 
will have no reason for complaint that the dividend is again only 15 per 
cent. Our hope is that we shall at least be able to keep up that dividend, 
but as I find that when I ventured into prophecy last year I was not 
altogether successful, I will abstain from doing so this year. The points 
on which I was not successful in prophesying last year were that the keen 
competition and depression of trade would not continue. I cannot say that 
the depression has passed away, nor that the keen competition has not 
continued. Nevertheless, we hold our own, partly by the aid of our new 
works and partly by continuing that which has been our rule from the 
commencement of our existence - namely, of giving as good work as we 
possibly can give. Another prophecy I made last year was in expressing 
the hope that our new works at Greenwich would be completed and ready 
to earn money for us by the present time. I regret, however, to say that 
various circumstances have delayed their completion, and I fear that 
another six months will elapse before they will be able to earn 
any money for you, although, when once they are started, we hope 
to do very good business with them. In speaking of the dividend 
recommended of 15 per cent. as the same, you will remember that 
it is not only paid upon a larger capital, but that a portion of that 
capital—and a considerable portion of it—will not be earning any- 
thing for us until, say, next autumn; and, therefore, we are paying a 
dividend on capital which up to the present is not earning dividend. All 
that makes the 15 per cent. the more creditable and the more enjoyable. 
I now move the adoption of the report and accounts. You will see that 
our share capital has increased from £350,000 to £400 000, the reserve 
has increased from £100,000 to £120,000, and that £5,000 has been put 
to machinery and plant renewals account, which is, in fact, ear-marking 
& portion of the reserve account fora particular purpose. Our assets have 
increased with our capital. We have £50,000 more capital on which 
to pay & dividend, and we received £25,000 for the premium upon that 
capital, making £75,000 additional money. Our assets, however, have 
increased by the amount of £79,720, so that the additional money is well 
represented by the assets. 1 should like to add that in 1903 it took 
£34,250 to psy the dividend of 15 per cent, but this year, by reason of 
the greater part of the capital having been paid up, it has taken £39,000, 
and next year it will take £40,000. It is not only, therefore, the fact that 
we pay the same dividend, but it has cost this year £4,750 more to do it, 
all of which has been fairly earned. 

The MANAGING DIRECTOR (M. George Sutton), in seconding the 
proposal for the adoption of the report, sad: The year which has passed 
has been one of general industrial depression, and I may say that the 
cable trade particularly has felt the depression. We have had a capacity 
of production in this trade far in excess of the demand, and that, of 
course, means a great struggle to get business for the various cable- 
making companies acd a corresponding reduction in profits. There 
have, however, been indications during the first two months of this 
year that the trade of the country, as far as the electrical industry 
is concerned, is reviving. We are. now getting more inquiries and 
more orders, and I think we have reasonable ground for hope that 
the current year may be a better year for trade than the past year 
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was, The competition which we have had in the past year of course 
brought a great deal of anxiety to the managers of the business. It is 
not simply the low prices that we have received, but the high prices 
that we have paid for raw materials. One may usually assume that 
when you get low prices for your manufactured articles you are going to 
buy your raw materials cheaper, but with regard to some of the staples 
this Company deals with we have had to pay prices which are higher 
than any recorded in the past. We have, therefore, been hit on 
both sides—by lower profits and higher costs. I may say that that 
state of things has caused a great deal of anxiety to the managers, 
and it has entailed very hard work on all concerned in the con- 
duct of your business; and I take this opportunity of publicly thank- 
ing the staff of this Company for the endeavours they have made to 
second the efforts of the managers throughout an anxious year—a year 
which, although full of anxieties, I consider has been a very successful 
one, and one upon which I can congratulate the shareholders. І do not 
know that I should be going too far in saying that, although it is not the 
year of the largest dividend and not the year of the largest profits, it has 
been the most successful year's trading the Company has ever had, taking 
all the circumstances into consideration. There is one point, gentlemen, 
to which I should like to refer—to which I must refer : it is due to myself 
as your Managing Director that I should refer to it. І like you to know 
what my views are on the conduct of the business, so far as it is neces- 
sary to give them to you, and as I hope to have some large voice in the 
business for a good many years, I think I ought to refer to this point. It 
is that I am not in entire accord with the majority of the Directors 
with respect to the dividend recommended for your acceptance. I am 
aware that I am, perhaps, taking an unpopular side in this, for share- 
holders like large dividends. Looking at the future and at the engage- 
ments the Company is entering upon with respect to the new works, the 
expenditure of capital, &c., I thought that a smaller dividend—say 124 
per cent. —would have been a welcome dividend to the shareholders. І just 
mention this so that you may know my opinion on the point. I would 
not ask this meeting not to adopt the rccommendation of the Board 
with respect to the dividend. It has been earned, we have the money, 
and it can be paid. As bearing on the subject of this dividend, I should 
like to say a word with respect to my view of the reserve. The reserve 
that we have is invested, as you are aware, in the business of the 
Company. That means that for every £1,000 you put to the reserve 
account we require £1,000 less borrowed or share capital. I am one of 
those who think that while the Company can pay reasonable dividends, 
the cost of the extension of its operations should, as far as possible, be 
paid for out of revenue. I now have the pleasure of seconding the 
adoption of the report. 

r. WONTNER enquired the method on which the stocks on hand 
were valued. 

The MANAGING DIRECTOR, in reply, stated that the raw material 
and the partly-manufactured material were all valued by the works 
manager in conjunction with his foremen and principal clerks, and the 
manufactured material was valued in London. He was personally 
responsible for the prices of all manufactured articles, but there were 
others who were responsible under him. He supposed that there was not a 
Stock book in the kingdom that was not more carefully kept and checked 
than were the stock books of their Company. 

The motion was then carried unanimously, as were resolutions approving 
the dividend, the re-election of Mr. Gedge as a Direetor, the re-appoint- 
ment of the auditors, and a cordial vote of thanks to the Managing 
Director, the Secretary, and the staff in London, the provinces and abroad 
for their valuable services. А hearty vote of thanks to the Chairman 
terminated the proceedings. 


Br.tish Electric Transformer Co. (Ltd.) 


The second ordinary general meeting was held on Monday at Salisbury 
House, London-wall, London, E. C., Mr. E. Рнилльз presiding. 

The SECRETARY (Mr. J. C. Wrist) read the notice convening the 
meeting. 

The CHAIRMAN, in moving the adoption of the report, congratulated 
the ehareholders on the satisfactory position disclosed by the accounts, 
&nd observed that there were not many engineering companies able to 
present so favourable a balance-sheet at the end of two such bad years as 
those which had been experienced since the inauguration of the Company. 
The prospects were very satisfactory, as the orders received since Jan. 1 
were far in excess of those received in the corresponding period of the 
year under review. Dealing with the accounts, he said that the tem. 
porary loan from the Company's bankers had been paid since Dec. 31. 
The item of fees and expenditure in respect of additional patents, £1,373, 
was explained by the fact that Mr. A. F. Berry, who had a very large 
interest in the Company, had presented them with certain patents which 
had already proved of value. In return the directors reimbursed 
Mr. Berry his out-of.pocket expenses in connection with the matter. 
Their testing shop was thoroughly equipped, so that orders received 
could be passed through efficiently and quickly. The Company would be 
quite independent of outside sources when the arrangements made 
by the directors for the supply of power were completed. The debts 
due to the Company were a large amount — 425, 159, but of this sum 
£14,326 had been received since Jan. 1, and as the customers were 
prineipally corporations and companies, working under special Acts of 
Parliament, the board had no anxiety about the balance. The profit and 
loss account showed that the general charges were heavier than thoseof last 
year. The net profit, £12,030, added to £1,572 brought forward, gave a total 
available balance of £13,003. The directora had put £1,500 to deprecia- 
tion reserve, more as à matter of precaution than of necessity, because 
the buildings, &c., were kept in a state of thorough repair out of revenue 
and the machinery was of a nature not likely to depreciate to any great 


extent. The reserve fund (which added to last year amounted to £4,000) 
would be available for equalisation of dividend or any other purposes, but 
he hoped that the Company would be able to add to the amount year by year. 
The profit divisible would allow of a larger dividend than 7j per cent., but 
the directors thought the shareholders would agree that it was more prudent 
to carry forward a substantial balance than to divide up to the hilt. The 
works had been fully occupied during the whole year and overtime was still 
necessary. The Company had recently obtained & large order for trans- 
formers from Johannesburg municipality, and had also executed orders 
for South Africa, South America, Australia and China. Competition was 
still very keen, but the Company had been able to hold their own against 
all competitors. During 1904 the value of the output of the works was 
50 per cent. in excess of that of 1903. The profit of £12,030 earned 
during 1904 was very nearly 20 per cent. greater than that earned during 
1908. The orders consisted now more than formerly of transformers for 
power purposes, and as this necessitated larger transformers, heavier 
machinery and appliances had been installed, and the works adapted to 
the altered conditions of the work required of them. At the conclusion of 
his remarks the Chairman complained of the practice of certain outside 
people who flooded the shareholders with circulars offering shares of the 
Company at prices at which they would not deliver them. He had known 
many cases within the last few months where endeavours bave been 
made to purchase shares so offered, but when it was found that a buyer 
existed no shares were forthcoming. 

Mr. A. F. BERRY seconded the motion. 

The CHAIRMAN, replying to questions, stated that there had not 
been a single differenzs of opioion on any important question during the 
year. A notice was about to be sent out that if the calls unpaid were not 
met within & certain time, in accordance with the articles, 10 per cent. 
would be charged. Negotiations were still going on with regard to the 
French company. The Company had no monetary interest in that con- 
cern, but within the next month or two he hoped they would make 
satisfactory arrangements for giving the French Company a licence to 
work the patents. 

The resolution was carried unanimoualy. 

The CHAIRMAN then moved the approval of a dividend for the year 
1904 of 6 per cent. on the cumulative preference shares (already paid), 
payment of a dividend of 7} per cent. on the ordinary shares and the 
allocation of the balance of profit as recommended by the directors. 

Mr, A. M. BILLINGTON seconded the motion, which was adopted. 

Mr. A. F. BERRY was re-elected a director, and the auditors were re- 
appointed. 


BRITISH ENGINE, BOILER & ELECTRICAL INSURANCE 00.—At the 
meeting on Friday Mr. M. Longridge congratulated the shareholders upon 
the continued progress of the company. Among the best fire insurance 
offices the ratio of losses to premium income was about 60 per cant, and 
the ratio of office expenses, including salaries, about 30 to 35 per cent., 
whereas in their case these figures were approximately reversed, the 
larger percentage being spent mainly upon inspection for the prevention 
of damage, and the smaller percentage for payment of claims, including 
the numerous mishaps to steam and gas engines, and the still more 
numerous breakdowns of electrical ma:hines. The amount paid for 
damage to boilers in 1904 was nearly three times as great as in the pre- 
ceding year, but this was not due to explosions or to inefficient 1nspec- 
tions, but was due to a dry season causing trouble with the water supply. 
There had been no explosion of any boiler insured by the company 
during the year. It was a matter for personal gratification to him to 
know that the system of periodical inspection of boilers, first organised 
50 years ago by his father, had done so much both to prevent explosions 
and to bring about improvements in details of construction and in con- 
ditions of working. The same system had in these later days been 
applied both to steam, gas and oil engines, and to electrical plant, and while 
it was impossible with such much more complex structures to reduce the 
number of mishaps to the same extent as with boilers, it was satisfactory 
to observe the educative effect upon owners and attendants of the regular 
visits of the company’s inspectors. After carrying £6,000 t» reserve à 
writing £500 off furniture and instruments account the directors recom- 
mend a bonus of 1s. per share in addition to the usual dividend of 33 
per share, leaving £3,127. 6s. 2d. to be carried forward. 


CITY OF CARLISLE ELECTRIC TRAMWAYS CO. (LTD.)—At the recent 
meeting Mr. T. D. Lingard sail the high price paid to Carlisle Cot- 
poration for electric energy militated against the success of the company. 
and the experiment to continue running a 10 minutes’ service in winter 
instead of a quarter-hour service also muloted them in an expenditure of 
over £600 to make £200 in extra fares. Try as they would, the Corpora, 
tion would not reduce the cost per unit, which was much in excess 0 
what other tramway companies paid elsewhere. It was the desire of tbe 
company to accommodate the citizens, but it was absolutely impossible 
continue the 10 minutes’ service while the Corporation were so exacting 
in their prices. 

COUNTY OF LONDON ELECTRIC SUPPLY OO. (LTD.) — The report for 1904 
states thatcapital expended during the year amounted to £83,503. 16s. e 
bringing the total expenditure on the London district to £1,393,592. 168. 1d. 
Balance from last account was £5,259. 78., and after deducting all expenses 
the balance from revenue account is £85,279. 3s. 2d., making together 
£90,534. 103. 2d. Interest absorbs £32,297. 6s. 2d., interim preference 
dividend £8,568. 15s., interim ordinary dividend £7,516. 13s. 4J., an 
£19,150 is carried to reserves, This leaves for further distribution 
£22,901. 15s, 8d., and the directors recommend payment of the 1 
preference dividend and a further dividend on the ordinary shares to Dec. 
at the rate of 5 per cent. per annum (making 4} per cent. for the jean) 
less tax. This willabsorb £18,050, leaving £4,851. 15s. 8d. to be ed 
forward. Application has been made for a provisional order for Croy x 
Rural District, which adjoins the company's southern areas. The co 
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pany is promoting a bill in Parliament for powers to interconnect its 
London stations, to obtain compulsory powers for acquiring lands, and 
to supply energy in bulk to authorised undertakers. 

The profits derived from the company's London stations for 1904 
amounted to £92,730. 19s. 6d., against £73,423. 11s. 6d. in 1903, an in- 
crease of 26:29 per cent. The percentage of working expenses to revenue 
from sale of current fell from 50:6 to 45°3 per cent. Applications for con- 
nection to the company’s mains up to Dac. 31 were equivalent to 647,711 
8 c.p. lamps, an increase of 118,855 lamps, against an increase of 112,564 
lamps for 1903. Included in these figures are 865 users of motors aggre- 
gating 7,811 H. p., an increase of 1,974 н.р. for 1904. The total units sold 
were 7,181,309, against 5,754,633 for 1903. 

HOVE ELECTRIC LIGHTING 00. (LTD.)—The report for 1904 states 
that the net profits have increased from £11,215 in 1903 to £11,807. 
There are 1,236 houses connected, representing an equivalent of 
82,968 8 c.p. lamps, against 1,148 houses aud 77,366 lamps in 1903. 
820,781 units were sold, against 779,985. After placing £3,000 to 
reserve, & dividend at the rate of 10 per cent. per annum for half-year is 
declared (making 84 per cent. for the year). 

LANCASHIRE ELECTRIC POWER 00.—Аї the meeting last week Mr. 
F. E. Gripper said the company was now about commenoing operations. 
The generating station at Radcliffe was practically completed. The com- 
pany had started laying mains, and by the time supply could be given 
from the station one section will be ready for use. The company had 
entered into sgreements with the Councils of Swinton and Pendlebury 
and Westhoughton for a supply of energy, but the company would, at the 
request of the Councils, also act as their distributing agents. Negotia- 
tions were proceeding with several other Councils. 

METROPOLITAN ELECTRIC SUPPLY OO. (LTD.)— Thedirectors' report for 
1904 states that in consequence of the sale of the Marylebone portion of 
the undertaking and the acquisition by the London County Council of 
the Sardinia-street station, the capital expenditure, which at the end of 
1903 amounted to £2,090,763. 88., bas been reduced by £759,152. 6s. 11d. 
expended to that date in Marylebone and on buildings and plant at 
Sardinia-street. Th» expenditure during the year on the remainder of 
the undertaking was £207,971. 03. 10d.. and the capital expenditure now 
stands at £1,539,582. 1s. 114. The gross revenue amounted to 
£306,540. 15s. 3d., compared with £281,422. 5s. 8d. in 1903. Cost of 
generation in 1904 was £66,140. 14s. 1d., a decrease of £12,451. 16s. 7d. 
over 1903. The £1,212,000 awarded to the company for the sale of the 
Marylebone portion of the undertaking (less £10,000 paid into Court 
pending settlement of certain questions of title raised by Borough Council) 
was received on July 5. After crediting capital account with the portion 
of that sum representing expenditure in Marylebone, and реш for 
certain arbitration and other expenses, there remained in hand, subject 
to final adjustment, £862,551. 0з. 11d., of which £600,000 was paid to 
the holders of ordinary shares. The balance (£62,551. 03, 11d.) has 
been placed to credit of depreciation and reserve fund. An agreement 
was entered into with Marylebone Borough Council on July 5 for supply 
by the company, as agents for the Council, of all electricity required in 
Marylebone until the Council are ready to give supply from their own 
generating works now in course of erection. 

£183,150 awarded to the company in connection with the compulsory 
acquisition by the County Council of the Sardinia-street Works was 
received on Aug. 8, when the new freehold site near Kingsway was con- 
veyed to the company. After crediting capital account with the original 
cost of buildings and plant acquired by the Council, and certain arbitra- 
tion and other expenses, and setting aside £9,850 to meet cost of trans- 
ferring the feeder connections from the old station to a new sub-station 
at Fisher-street, there remained, subject also to final adjustment, 
£17,856. 18s. 8d., which has been placed to credit of depreciation and 
reserve. 

The directors are of opinion that it would be advantageous to sub-divide 
the existing £10 ordinary shares into £5 shares, and resolutions authoris- 
ing this, and to double the number of votes attaching to preference shares, 
will be brought forward at the approaching meeting. The balance at credit 
of revenue, before providing for depreciation, is £176,837, 5s. 6d. The 
directors have set aside £20,000 as an addition to depreciation and reserve, 
which now amounts to £216,355. 5s. 5d., carrying to credit of net revenue 
£156,837. 5s. 6d. This, with balance from last account and other receipts, 
makes £170,982. 7s. lld.  Deducting interest, preference dividend 
and other charges (including interest paid to Borough Council of St. 
Marylebone under agreement) there remains £108,167. 9s. bd. An 
interim dividend of 9s. per share (at the rate of 9 per cent. per annum) on 
the ordinary shares has been paid on Aug. 9, and the directors now recom- 
mend that a further dividend of 11s. per share, making 20s. or 10 per cent. 
These together absorb £100,000 and leave £8,157. 9s. 5d. to be carried 
forward. The total number of 8 с.р. lamps connected at the end of 
1904 was 912,000, an increase of 89,000 during the year. The present 
number connected is 930,000. 

NEWCASTLE.UPON-TYNE ELECTRIC SUPPLY co. (LTD.)—At the 
meeting last week Dr. J. T. Merz said that last year the company had 
sold 17,000,000 units, compared with only 9,000,000 units the previous 
year, the greater part of the increase being for power. There was a 
reduction in working costs, but there was also a reduction in the price 
received from 1:651. to 1:294. per unit, due to the increase in the sale 
of current for power. The net profits were £61,440, compared with 
£42,567, while the total expenditure to date was £1,147,000. They had 
taken over the works of the Northern Counties Electricity Supply Co., 
which extended their district in Northumberland as far as Blyth. A 
final dividend of 54 per cent. was declared on the ordinary stock 
(making 8 per cent. for year), and of 34 per cent. on the speoial ordinary 
Stock, making 6 per cent. for the year. 

Dr. Merz then moved approval of the agreement to putchase the shares 
of the Durham Electrical Power Distribution Co., and said that at 


Parliamentary inquiries it had been laid down that a station with plant 
of 10,000 н.р. should be able to do a satisfactory business, but they had 
found that the scale should be a far larger one, and now had a site on 
the Tyne at which they would be able to produce ten times that amount 
at a lower rate than at present, because working costs would be con- 
siderably reduced, and to profitably use that increased production they 
had to increase their area of supply. So far the property of the Durham 
Company had only been developed in Gateshead, Jarrow, and Durham 
City. The capital of the Durham Company would be increased by the 
immediate issue of new capital to the extent of £350,000, that course 
being adopted instead of issuing further capital of their own, so as to 
avoid depreciating their own shares by burdening them with a large 
amount of capital likely to be unproductive for some time, The resolu- 
tion was carried unanimously. 


NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.)—The work- 
ing operations for 1904 embraced the areas of Blyth, Spennymoor, 
Alnwick, Hebburn, Thirsk, Whitley, Ashington, Hartlepool, Morpeth, 
Felling, Malton and Cambois (Bedlingtonshire), the five last-named 
places having come into operation during the year. The consumers con- 
nected at Dec. 31 were 3,866, against 2,482 in 1903; the equivalent in 
8 с.р. lamps connected was 88,177, against 39,639. Units sold were 
986,873, against 344,781. The gross receipts from current were 
£12,280. 12s. 2d., compared with £4,979. 23. 1d. As we announced last 
week, the directors recommend a dividend of 3 per cent., £1,500 has been 
placed to reserve and £380 written off preliminary expenses, the balance 
forward being £256. 16s. 5d. 


OXFORD ELECTRIC Co. (LTD.)—At the meeting last week Sir H. C. 
Manoe said they were able to pay 7 per cent. dividend for the past year. 
They had added during 1904 the equivalent of 9,519 8 c.p. lamps, making 
the total over 65,000 lamps connected. The number of customers had 
increased by about 140. Electric lighting had been introduced into 
Corpus Christi Cullege, while extensive additions had been made in Jesus 
College, Somerville College and the Taylorian Buildings, and at Oriel, 
Christchurch, Merton, Brasenose, Magdalen, New College and Exeter. 
Those additions in the colleges were very satisfactory. An important 
installation had been made at the post office, including motive power for 
operating elevators. 


VICKERS, SONS & MAXIM (LTD.)—The report states that the results of 
the past year have enabled the directors to recommend the payment of 
an increased dividend on the ordinary shares. The amount standing to 
credit of reserve in the balance-sheet last year has been written off 
against goodwill and patents, and after deduction of a further £50,000 
from profits of 1904, goodwill and patents stand asa separate item at 
£637,456, 17s. 11d., or under 8 per cent. of total assets. The £50,000 
written off will cover the amount required to pay the first instalment of 
the £1,000,000 second mortgage 44 per cent. debentures in October next 
for redemption, and it is proposed that in future years sums at least equal 
to those required for this service shall be written off goodwill and patents 
till it is extinguished. After making this provision the directors recom- 
mend an increase in the the amount carried forward to credit of profit and 
loss account to £191,074. 11s, 3d. This amount being in excess of the sum 
required to pay 5 per cent. dividend on the ordinary shares the directors 
state that an interim dividend of 1s. per share (5 per cent.) will be paid 
on the ordinary shares on Aug. 1 next. Prospects for 1905 are quite 
satisfactory. The net profits for 1904 were £686,895. 7s. 8d. which, with 
amount from previous year (£80,699. 3s. 7d.) made £773,594. 11s. 3d., 
which has been appropriated as above. 


SCARBOROUGH ELECTRIC SUPPLY OO. (LTD.)—At the meeting on 
Monday Mr. J. E. Ellis, M.P., said that £16,368 had been expended on 
capital account during the year. 75 per cent. of that had been spent on 
pet for the Scarborough electric tramway system, electric power having 

een supplied by thecompany since June. After placing £1,500 to depre- 
ciation the net divisible balance was £5,648, a dividend of 6 per cent. was 
declared. A reduced scale of charges would come into force in January. 


SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.)—Mr. 
H. St. John Winkworth at the meeting last week said the company 
continued to make satisfactory progress, the number of lamp connections 
having increased by 47,851, of which 18,279 were added during the year, 
and 29,572 were taken over with the undertaking of the Crystal Palace 
District Co. in June. The number of consumers had increased to 2,555, 
and the net revenue from £11,041 to £16,574. Their undertaking now 
embraced an area of 15 sq. miles, with a present population of over 
250,000. The work in connection with the change of system had made 
satisfactory progress. About one-fourth of the consumers had already 
been changed over, and were being supplied in the daytime from the 
generating station at Greenwich, and it was confidently expected that the 
whole of that area would be changed over during the ргеғепі year. When 
that was completed the company would begin to reap the benefit of the 
more economical working of that portion of its undertaking. The pur- 
chase price for the sale of a small portion of the new area to Becken. 
ham had not yet been adjusted. The price, however, was fixed by 
the provisional order at the capital expenditure plus 33 per cent. 
The company would shortly require to raise further capital for the com- 
pletion of the purchase of the Crystal Palace Co. and to provide for the 
continual development of the business. The profit earned on the average 
capital expenditure, which was 8:58 per cent. in 1902, increased to 4:47 
per cent. in 1903, and 5:57 per cent. in 1904. Mr. Henry W. Bowden, 
managing director of the company, said that the capital required to change 
the Crystal Palace system from direct to alternating current was £25,000, 
The first new 250kw. alternator was delivered in November, and was now 
running daily during the evening—third shift--eupplying energy to that 
portion of the area changed over and to new customers. The second 
alternator would be delivered this week, and should be available by the 
end of the month. For convenience of working they had divided their 
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district of supply into northern and southern areas. The improvement 
in the efficiency of distribution was being obtained by placing their trans- 
formers— which in the majority of cases were placed in tanks buried in 
the ground — where the demand was likely to be made, thus reducing 
capital outlay in cables and dispensing with all moving machinery at the 
They had recently entered into a power contract in their 


sub-stations. 


southern area, where the minimum consumption was to be 50,000 units 
The cost per unit for their southern area was 
very high, but he had every hope of seeing this cost considerably reduced. 
In regard to the northern area, the coal cost was 0:61d. and the working 
There the demand for power was nearly 50 per cent. 
of the total units generated, and in order to further encourage that part 
of their business, they had amended their prices during the past 


per annum for five years. 
costs 0:9d. per unit. 


year, and their load-factor had increased from 11 to over 15 per cent. 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON.—At a special 
meeting of this company on Thursday last the chairman (Mr. C. T. 
Yerkes) said the company having sold £2,500,000 of debentures of the 
Baker-street and Waterloo Railway Co., the Great Northern, Piccadilly 


and Brompton Railway Co., and the Charing Cross, Euston and Hamp- 


stead Railway Co., the shareholders would not be asked to sanction the 


proposed increase of the borrowing powers of the Underground Company. 


; —ͤ̃——...........—..8..—.᷑—.—. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 


REGISTERED, &c. 


— a 


NEW COMPANIES. 
CORDOBA CENTRAL BUENOS AYRES EXTENSION RAILWAY (LTD.) 


(83,643).— Reg. Feb. 21, capital £700,000 in £10 shares, to adopt an 


agreement with Cordoba Central Railway Co. (Ltd.), to acquire, construct, 


equip, maintain and work railways, tramways, telegraph and telephone 
lines and other means of communication in the Argentine Republic, to 


acquire concessions, privileges, running powers, rights and easements, to 
generate and supply electricity, &c. 


ELECTRICAL & HARDWARE CO. (LTD.) (83,061). —Reg. Feb. 22, capital 


£1,000 in £1 shares, to manufacture and deal in ele»trical and other 


lamps. bulbs, bells, batteries, toys, novelties and accessories, hardware, 
ceramic ware, &c. 

ELECTROMOBILE HIRING CO. (LTD.) (83,703.)—Reg. Feb. 25, capital 
£8,000 in £1 shares, to let out to hire, sell and deal in electric and other 
motor cars and carriages, and to carry on the business of automobile 
store and garage keepers, motor repairers and cleaners, suppliers of elec- 
tricity and other motive power, &c., and to adopt two agreements with 


the Electromobile Co. (Ltd.). First directors, Lord Westbury and T. С. 
Chambers. 


ENGINEERING CONPFRACT CORPN. (LTD.—R»g. March 1, capital 
£15,000 in £1 shares, to take over the business of engineers and con- 


tractors carried on by the Engineering Contract Corpn. (Ltd.) and its 
liquidator, Mr. G. F. Storey. 


FERRANTI LIMITED. — Reg. Feb. 27, capital £130,000 in 60,000 prefer- 
ence, 60,000 ordinary and 10,000 deferred shares of £1 each, to take 
over all or part of the undertaking, assets and liabilities of Ferranti 
Limited, incorporated in 1901; to adopt an agreement between 
Ferranti Limited, of the first part, I. M. Henderson (the liquidator 
thereof), of the second part, and this company of the third part, to acquire 
any other electrical, mechanical or sanitary engineering business, and to 
carry on the business of contractors for the erection and maintenance of 
electricity stations, constructors of railways, tramways, motor cars or 
waterways and appliances appertaining thereto, telephone, telegraph and 
electrical apparatus manufacturers, suppliers of electric power, electric 
generators, lamps, engines and motors, manufacturers of and dealers in 
glass, indiarubber, vulcanite, iron, copper and metal electric conductors 
or non-conductors, wire drawers, insulaturs and coverers, electrical, 
mechanical and general engineers, &c. The signatories are: — 4. W. Tait, 
(C. A.), E. D. K. Busby, G. Taylor. A. J. Side, 5. Pedder, S. W. Hemmin 
and B. Heyburn. First directors, A. W. Tait, A. Whitaker, J. М, Hender- 
son and S. Z. de Ferranti. The holders of the first mortgage debenture 
stock and the holder of the second mortgage debenture stock may jointly 
nominate two directors. Remuneration, £250 each per annum (chairman 
£100 extra). The directors’ borrowing powers are limited to £150,000. 
Reg. office, Hollinwood, near Manchester. 


HOLMAN JAMES & CO. (LTD.) (83,604. —Rey. Feb. 17, capital £300 
in £1 shares, to acquire from W. H. James British patents for an improved 
electric fuse box, single and double pole, together with the right to con- 
tract for, sell and deal in the counties of Buckingham, Berks., Middlesex, 
Kent, Surrey and Oxford. electrical and other goods manufactured, sold 
or dealt in by Healey (Ltd.), to carry on at Maidenhead or elsewhere 
the business of electrical engineers, contractors and fitters, £e., and to 
adopt agreements with W. H. James апі Headley (Ltd.). First directors, 
J. D. Ormond (chairman), F. J. Lakies. L. J. Pineh, T. L. Luxies, F. N. 
Lukies and W. H. James. Reg. otlice, 10), Qucen-street, Maidenhead, 

HOUGHTON.LE.SPRING & DISTRICT ELECTRIC LIGHTING CO. LTD.) 
(53.781 .—Reg. March 3, capital £15,000 in £1 shares, to acquire from 
sunderland District Electric Tramways Lit d.) the electric lighting pro- 
visional order for the supply of energy in the districts of Houphton-le- 
Spring, Hetton-le-Hcle and Easington (Durham , and to смту on the 
business of cleetricians, suppliers of electricity, mechanical engineers, 
we. The subscribers are Sir Douglas Fox, H. R. Нору, С. A. Osborne, 
E. G. Nisbet. W. Н. Priestley, Е. W. Moore and J. Н. Swainson. Reg. 
сп ге. 13. St. Helen“ place, London, E C. 


LONDON & DISTRICT MOTOR Bus CO. (LTD.) (83,760.)—Reg. March 1, 
capital £405,000 in 400,000 ordinary shares of £1 each and 100,000 
deferred shares of 1s. each, to carry on business as omnibus, motor car, 
van, and cab proprietors, carriers by electrical, oil or other power, or by 
animal traction, manufacturers of and dealers in motor omnibuses and 
vehicles of any description, electrical and general engineers, &c. Reg. 
office, Basildon House, Moorgate-street, London, E.C. 

MANN, EGERTON & CO. (LTD.) (83,780)-—Reg. March 3, capital 
£30,000 in £1 shares (15,000 cumulative preference), to acquire (1) 
business of electrical engineers and fitters carried on by G. N. C. Mann 
and F. A. Jackson as G. N. C. Mann & Co., and (2) the business of motor 
car engineers carried on by the said G. N. C. Mann and G. W. Egerton as 
Mann, Egerton & Co. First directors, G. N. C. Mann, F. A. Jackson and 
Н. W. Egerton. Reg. office, Bank Plain, Norwich. 


MANSFIELD & SONS (LTD.) (83,671).—Reg. Feb. 22, capital £20,000 in 
£1 shares, to carry on business of electrical, gas, sanitary, hydraulic, civil 
and mechanical engineers, dealers in apparatus used in connection with 
the generation, distribution, supply and employment of electricity, gas 
and water, &c. A. Mansfield is managing director for life. 

PEEBLES STEAM CAR CO. (LTD.) (83,805)—Reg. March 4, with capital 
of £30,000 in £1 shares (15,000 preference), to adopt an agreement with 
Bruce Peebles & Co. (Ltd.) and the Electric Conversion Synd. (Ltd.) to 
acquire patents, inventions, processes or rights, and to carry on the 
business of manufacturera of steam, electric, petrol or other engines, 
railway carriages and waggons, cara, locomotives, rolling stock, «е, 
engineers, ironmasters, founders, Ke. No initial public issue. Bruce 
Peebles & Co. (Ltd.), the Electric Conversion Synd. (Ltd.) and H. G. V. 
Adler have the right to nominate three directors. Reg. office, 25, Victoria- 
street, Westminster. 


PRESTEA RAILWAYS (LTD.) (83,672).—Reg. Feb. 22, capital £50,000 
in £1 shares, to acquire light railway or tramway now in course of con- 
struction between Fura and Broomassie, Gold Coast Colony, to enter into 
an agreement with companies engaged in construction, to obtain an ordi- 
nance of the Legislative Council of the colony for working ther ailway and 
to carry on the business of railway and tramway proprietors, suppliers of 
electric power, electrical and general engineers, &c. First directors, J. 
Annan, E. Davis, J. T. Currie, E. W. Janson, T. H. Monk, R. C. 
Richards, J. S. P. Samborne and T. J. Seel. 


STATUTORY RETURNS. 


ADAMS-RANDALL TELEPHONE PATENTS CO. (LTD.)—In return to 
Jan. 30 capital is £60,000 in 50,000 ordinary shares and 10,000 preference 
shares of £1 each, of which 50,000 ordinary and 7,251 preference have 
been taken up. £1 per share called up and paid on 7,251 preference and 
seven ordinary. 49,993 ordinary shares are considerel as fully paid. 
Mortgages and charges, £10,000. 

COSTA RICA ELECTRIC LIGHT & TRACTION CO. (LTD.)—In return 
to Jan. 4 capital is £130,000 in 130,000 shares ot £1 each, all of which 
have been taken up. £7 has been received, and 129,993 shares are 
considered as fully paid. Mortgages and charges £162,100. 

DIRECT UNITED STATES CABLE CO. (LTD.) Return to Feb. 7 gives 
capital as £1,300,000 in 65,000 shares of £20 each, of which 60,710 have 
been taken up, £1,214,200 is considered as paid. No mortgages orcharges. 


GARDNER ELECTRIC DRILL & HAMMER CO. (LTD.) Return to Dec. 27, 
gives capital as £40,000 in £1 shares, all of which have been taken up. 
£1 per share lias been called up on 2,000 and £2,000 has been received. 
38,000 shares are considered as fully paid. No mortgages or charges. 

MORLEY ELECTRICAL ENGINEERING CO. (LTD.)—In the return to 
Feb. 23 capital is £5,000 in 5,000 shares of £1 each, of which 1,524 have 
been taken up. £504 has been received and £1,020 is considered as paid. 
Mortgages and charges, 1,000. 


MUNICIPAL ELECTRIC LIGHT & POWER CO. (LTD.)—In return to 
Jun. 13 capital is £25,000 in 2,490 ordinary shares of £10 eich and 100 
founders’ shares of £1 each, of which 37 ordinary and 30 founders’ have 
been taken up. £10 per share has been called up on ordinary and 
£1 on founders’ and 2100 has been received. Mortzages and charges nil. 


MUTUAL TELEPHONE CO. (LTD.) —Return to Jan. 2 gives capital a: 
£250,000 in 20,000 preference and 30,000 ordinary shares of £5 each, of 
v hich 6,233 preference and 10,343 ordinary shares have been taken up. 
6d. per share has been called up and £1,184. 7s. 6d. has been received, 
including cash paid in advance of calls. Mortgages and charges nil. 
PERTH ELECTRIC LIGHTING CO. D.) Return to Feb. 3 gives capita! 
as £1,009 in £1 shares, of which seven have been taken up. Хо call: 
have be2n made. No mortgages or charges. 
UNIVERSAL TELEPHONE AND ELECTRICAL CO. (LTD.).—Return to 
Feb. 21 gives capital as £10,490 in 2.00) ordinary shares of £5 each and 
400 founders’ of £1 each, of which 400 ordinary aud 400 founders’ have 
been taken up. £2. 103. per share has been called up on 400 ordinary 


shares and £1,000 has been received. £100 is considered as paid on 100 
founders’ shares. No mortzages or charges. 


MORTGAGBS AND CHARGES. 
BASTIAN METER CO. LTD. — Re. issue on Feb. 24 of £100 debentures. 
part of series created by resolutions of April 22, May 23 and June 10. 
1:901, to secure £6.000 charged on certain land and premises known a: 
Bartholomew Villas, kentish Town, and company's other assets presen: 
and future, including uncalled capital. Trustees, H. A. Saunders, Chester- 


tield, and D. J. Cowles, Manor House, Felixstowe. Previously issaed of 
same series. 45.450. 


_KENT ELECTRIC POWER SYND. (LTD.) -A memorandum of satisiac- 
tion in full of a charge dated April 9, 1904, securing £1,000. has been tiled. 
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= debentures, created 8th 
ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. | LANGDON-DAVIES MOTOR CAR (LTD.)—£5,000 ures, 
о | and dated Feb. 20, 1905, charged on company’s undertaking and property, 
| Week E Ine, AGGREGATE. present and future, including uncalled capital, have been registered. No 
Line. ended S a No. oti.. Im v | trustees. (These debentures are issued in exchange for debentures for а 
| E weeks, Amount. Dee. (e) | like amount issued by the vendor company.) 
Ше 8 3 8 
berdeen Corpora e Mar. 4 1,031 ш 98 40 54 1 69 + 6,738 
гс л eb. 24 T " A. Ке 145 а 590 
о0о %% 208 680 208 Mar. 4 18 a » 
eee mn d Bh. db. 1,160 — 10 CITY NOTES. 
Barrow PITTI TTP LT] 24 3k T ы д 1720 т 497 
Bath Electric Trams, 144. Mar. 1 506 | + 17 ; тое t. (March 9, 1905) 
Birkenhead — о € + 9 | 10018 MEMORANDA (March 9).—Bank pura 23 ра ps a ol at tas 
ra ees эз eoo » эзе ° 2 — А re 
‘Birmingham & Mid.......... Feb. 24] 1,679 + 214| 8 | 12912 + 1,428 үце о! ре 9 5 dide 0o: it a Rau. d Thay. "april ö 
burn Corpora — see ees or Ы . j — А Apr Я 
Black — Маг. 2 299 | + 80, 48 | 46212 + 628 Stocks and ares Continuation Days, March 13 an 28 ; Ticket 
Blackpool and Fleetwood... „ 4 M T А | 13 en E dd Days, March 14 and 29; Pay Days, March 15 and 30; Mining Share 
F 5| 70 148 | E. £8,502 + „®М | Carry-over Days, March 10 and 27. 
Bourn n | 1 —ſ — | 
риса 8 „ - 5.753 н 100 | 45 47,099 * 3718 CORRECTION.—In the report of the annual meeting of shareholders of 
Brisbane Tramways .. Tan. 18 2,128 - 199 2 4,631 |- 04 | tae Charing Cross & Strand Electricity Supply Corpn., which appeared 
Bristol Trams & Carriage... Mar. 8| 4485 | + 386| 4 | 175699 + 907 in our issue of Feb. 24, it was stated that 6,968 lamps had been added 
Buenos Ayres & Belgrano.. Е iud k 1015 N ) 18 Е | during the past year to the company’s City mains. This figure should 
an, A РА 
В AyresElec. Trams „ 98] 1,020 88 ~ 5 5,867 have been 58,968. | Е 
Bip prx NIRS ode as суы + 8776 | CHANGE OF TITLE.—As from the 8th inst. the style and title of the 
чуна оа bes EE mr | uir 20 105 16,292 a Charing Cross & Strand Electricity Supply Corpn. (Ltd.) has been altered 
Calcutta Tramways Oo.......| н 4 48,574 +a7,719 i2 БИБ + x to * The Charing Cross, West End & City Electricity Supply Co. (Ltd.) 
eee . 6 98 + * ы ee s 
Сагай Qorporation — „ 4| L795|- 78 48 86.088 |+ 2,008 DAVIS & TIMMINS (LTD.)—A dividend on the ordinary shares of 8 par 
Carlisle Tram e| o 4 187 |- 90) 9 1,258 |- 818 | gent. is recommended for the past year. | 
Le B La Br. 2 "Sr 1 9 | 4v |t ъз | DIRECT SPANISH TELEGRAPH ОО. (LTD.)—The directors have decided 
City of Stern gh in Тт 8. Feb. 24 2 $ Hé s t 1,085 i iti the dividend at the rate of 10 per cent. per annum 
*City of Birm’gh’m Tram Co.| Feb. 24 5,255 | 1789 8 41,0008 |+ $ to pay, in addition to the ividen 
City & South London Rly. Mar р и sibus g^ ue - 1599 | on the preference shares, a dividend at the rate : h per 915 dn free) св 
tion «| , P е i : . 81 and payable 
Cork — . C0. „ 2 889 | + 84 9 8,598 | + 816 ree rid shares, both for the half-year ende ec pay 
Devouport & Dist, Mar. EE ® 9 10.52 — | RAND CENTRAL ELECTRIC WORKS (LTD.)—The result of working for 
Dublin & uoan Raliway. „ 3 89 + 8 | 9 '898 |+ 18 | February was 739,000 units generated, yielding à gross revenue of £6,950. 
Dublin Southern District... » 8j 782) + Т \ 9 | 88815 |+ 95 | For the corresponding period last year the result was 766,210 units and 
Dudley Stourbridge) Feb. 2 3| 1 a | sen |+ sa | £6,800 gross revenue. | ; 
er tion . Mar. 1 T9 | -+ 1 |920 84.389 |+ 312 STOCK EXCHANGE NOTICES..—The Stock Exchange кшш 9925 
East Ham Council... „ 3 €81) + 74| 48 | 85900 |+ 1888 been asked to appoint a special settling day in a further issue of 5, 
FFC . cin 265 fully- paid ordinary shares of JV. T. Henley 's Telegraph Works Co. (Ltd.) 
8 VIꝙV UU em anis permit same to be quoted in the official list, and also to grant 
Gloucester Corporation | „ 1 207 ° 48 | 13489 ane quotations to a further issue of 4,500 £10 fully-paid ordinary shares of 
Gravesend—Northfeet...... к Е i i Ax 5 14415 K 16? | the Bournemouth «Ф Poole Electricity Supply Co. (Ltd.), and a further 
a RT Potius. Feb. 21 48 + 43 8 8,057 + ^ 418 | issue of 444, 435 4 per cent. debenture stock of the Western Telegraph 
„Halifax Corporation ..... 25 id M 2 ans | . Со. (Ltd.) 
Hartlepool Tramways ...... 4, 974 217 | + 11 8 1,063 ,- 17 . on nn a he Ss 
Huddersfield 000000000000 050000 Маг. 4 1,207 + 128 48 64,651 + 4,141 = N 
P1117 8 COLONIAL AND FOREIGN INVESTMENTS. 
0 oun %% 0 eae oon LEA 0 
Ilk ton Oorporation......... [] 1 102 = 19 22 2,265 = 892 7 — N | 
Ipewich Corporation. 1 4 310 + @8 | 48 22,000 íi z | Price ia E Ё DIVI- BUSINESS, 
Isle of Thanet Co. DTIIITIITTE Т 4 23) + 49 22 9,115 + 80 2 E a NAME.. | Wed., м x el DEND WEEK TO 
Keighley Corporation ...... ga "T А sai "ER. 2 Маг. 8. | GO | Due. | МАК. 8 
Kidderminster & District... n Е a - b в 100 - uj 4 5 a . 
Kilmarnock  .;.. . .. Mar. ia ; ME Е еса \ 
Kirkcaldy Corporation ..... „o 1 1985 — 6 „ | LLECTRIC RAILWAYS — High Low 
Lanarks Trama Oo. 5» 2 6.0 | + 62 9 , 6614 + 45 TRAMWAYS. 0. 5 : Peer ee . E 
Leeds Co tion оов ево сое оо 70 4 5,308 + 680 49 278,797 | + 16,869 { 8/0 Anglo-Argen 6 Ord. Shares 8i- 88 8 D 4; 5 
Leicester ration ...... „ 4| 1,804 9 15,708 «is { %6 | Do. 6% Cum. Pref. ....... -E 461 а i 5 
Liverpool Oorporation ......| Feb. 26 9,827 + 184 8 78,046 n 2,278 at. 8% . Permanent 6% Deb. Stoo) 140 —148|4 8 11 = er aa 
Liverpool Overhead Rly. ...| Mar. 6 1,420 | - 20 | 10 14,602  - 611 at | 5X Auckland Elec. Trams 5% Deb | vobia 
*London County Connell . . Feb. 25 | 12,091 | + 2,811 | $47 ‚ 600,448 (+ 131,226 | „ o E MP б 104 —106 | 415 8 Em 063 ч 
Lowestoft ...... ecesecsesesen „Mar. 4 116 + 1 9 1,09) T 10 6% Baroelor a Tramways Urd, desses | 12 —123 26 2 = 1t 
Maidstone Corporation se » 2 92 see 88 4,*87 A 16 6 0 Do. b Cum. Pret. vos20290900099: ә» { —10 5 0 0 - S ** 
Manchester Corporation. „, 4 | 11,356 | + 934 48 | 582.241 |+ 26,987 8t Do. 4% Deb. Stock (red.) .. 96 —100 410 0 — „|. 
Morsey Railway **090000009000* 99 4 1,660 + 113 9 14,427 + 1,074 106 5 Do. 5 Per Cent. Debs. 2 2 0 0 „ о 99 —102 4 18 1 me 9:9 еә 
Merthyr 000000000000 00000 „0 Feb. 24 174 Dx 14 8 1,841 = 111 t E | Brisbane Eleotrio Trams. Invest. 
Metropolitan Elec. Trams „ 24 | 1,840 + 785 8 14,885 |+ 6,527 G77) e SN 11-13 | i Vv é E 
Middleton 8699009000900000090009* 9 94 252 + 16 8 9,007 + 175 b 6 Do, 6 por Cent. Cum. Pref. éste 831—443 { b 17 8 as è 
Musselburgh ................| Mar. 2 162 " 11 2427 T gt! 44% Do. 43 Cent. Db. Prov. Cta 94 —©8 | 41110 T 97 9:4 
Nelson Corporation „ 4 102 | + 14 | 49 5,603 |+ 1,882 St. 6 British Sclambia Elec. Riwy. | 
Newcastle-on-Tyne Corp... » 4|, 8,517 | + 117 9 81,783 |+ 631 . Def.Ord. .................... 163 —106 5 13 8 á .04 vs 
Newport (Mon.) ............... » 4 500 | + 91, ?3 11,059 (+ 1,478 gi 5 Do. Pref. Ord. Stock .. . .... 100 —103,417 2 =æ (102 ci 
Oldham, Ashton & Hyde. . Feb. 24 471 T 18 8,757 1+ 29 | Bt g Do. 57 Gum. Perp. Pref...-.... 10 —10 4 10 111i 
Oldham Corporation.. Mar. 5 1,851 | + 358 49 61,677 + 5,054 4e 4%| Do. per Cent. lat Mort. Dba 1047—10: 4 6 7 zi as 
Perth (W. A.) Elec. Trams. „ 8 1,501 | + 119 9 18,258 '+ 1,066 100 44% | Do. Vancouver Power Debs. ..| 99 —102 4 8 3 sa 5 . 
Peterbo ecvectoes % %%%. | Feb 24 96 TN 7 8 777 CER 57 b 1/6 Buenos Ayres and Belgrano Ord. E 4 b 12 8 ae LP Sa 
Poole and triot............ » 94 206 == 16 | 8 1,659 = 48 5 8/0 De. 6 Cent. “д, Сш. Pref :—: 5 $ 9 me { U ace 
Portsmouth Corporation.. Mar. 4 | 1,886 | + 101 | $48 89,820 + 6,529 6 9/0 | Do. "B" . . „ tà-tà 5 9 1 н ts 
ree ndo ie м. а E + of 8 12,627 + 851 Bt 6X Do. 6 T 5 ences 107 —]1u9 4 11 8 [^ oe Se 
OD... coe vee ar. + eee eco . 2 T Do. Б an А v 
Rochdale Corporation LT { 412 | + als © | 160 p: a Bt.| 5% TRO шш 02 —166 4 15 3 „ 104 
Both *092000092009000000900000* eb. 9 89 = 9, | res Elec. ame (G 1 
Salford п... Маг 6| 3,779 | + 826! 47 195,409 h 9,595 | St. 57 bored оза ee de asl STOO e |. 2 - 
Sheernees тө УЫЗ evecevee Feb. 22 58 + 15 8 405 + 65 b 9/0 Calcutta тарлаа сево | H Ё - 88 8 18 8 as 8] Ed) 
| Sheffield Corporation ...... Mar. 65 4,442] + 501 $49 | 227,162 + 6,607 a 4%| Do. 1155 1st Deb. Stock (red.). | 106 —lu8 4 8 4 æ 7 .. 
Southampton Corporation n 1 761 | — 82) 48 | 45,785 :- 2 668 100. 0/ó | Cape Electric Tram Shares . 11—14 5 0 0 A 131 11 
Southend Corporation ...... » 1 207 | + 91, 43 16,353 + 1,576 ' 6% | Colombo Trams & Ltg. 5% Ist Mt | | | 
Southport Tramways ....... Feb. 24 216 | - 1. 8 1,28 — £2 | Bt Deb. (red) ...... „ 102 —104 4 18 1 es - ee 
7 B, Staffordshire Tram. . , 24 632 - 47) 8 4.962 i- BIZ st. 5X | Madras Elec. Trams 5% Deb. 8tk.| 101 —108 | 4 17 3 Ja, Jul. 
PE t Corporation... Mar. 3| 1 + 390 | 43 25,894 + 8,618 | 6% itMontreal St. Ry. St'g 6% Mort | 
4 Bunderland Corporation ...| „ — 6 | 1,105 |+ 89, 49 60,164 + 1,602 | 100 Debs. (1908) .................. 101 2105. 416 8| „ 
"'Bwansea Trams ............... Feb. 24 435 | - 2, 8 3,497 — 47 | 4X Do. Sterling 44% Debs. (1922). i8 —105 4 6 9 s 
Swindon ...... . . . Mar 1150 23 4,18 10C go Perth W. A.) Elec, Trams, Ist Mt. | 
Taunton Trams Siue Feb. M E. Y 200 : i 201 = 5 Sk Deb. Stk. . 104 —107 418 5 fa]. ae 
Tynemo and District ... " 1 — L р — Р 
de Trams Co. .. Mar. 1| 131 . 269 w 2.810 f 882 ELECTRICITY SUPPLY. 
allasey District Council. „, 4 653 | + 107 | $19 85,459 + 2,491 | 8/0 ` Calcutta Electric Supply Ord. .. 9-83 3 10 3; — ?1 en, 
Walsall .... 999990092099 ова „„. » 4 442 9 3,924 $ oe , 6 292 Elec. Ltg. & Trac. Co. cf Aust. 
Warrington Corporation.. „ 2 88; + 15 48 15,3:0 i+ 587 b 6: Cum. Pre nn ꝶ 2 —72 э | se $3 272 
West Ham Corporation.. , 2 | 1,063 А 51,559 5% | Do. 6% Debe. ................ 86 —91 5 911 — oo | .. 
Weston-super-Mare . .... Feb. 22 651+ 18 “зт 90 8% „ | Havana Electricity Co. Shares. | 01—100. „ 
W an Corpora 66 2 2 ose eee ous we | ee 10 12 Kalgoorlie Elec. Power & Ltg. | 
Wolverhampton Corpn...| Mar. 1 640 | + 256 48 88,054 Й 1 6%, Cum. Pref. CV E: = 5 m 
оеша Рин. Feb. 24 286 x п 8 Tis T 19 1 Band Electric Montreal 447 lai 1-23 | aie Sá Po sa 
orcester e9200902090000900909009 [Ip * 24 im 1 7 - * Е! Ў Montreal 4 lst i | | 
Wrezham......,.... . . |. M N 29 100 44% |* Royal Elec. Montreal 4 1 8 100 102 4 8 9 Ap. Oe 
зе остар — Snipe eres 10 ў ы = | he yield, all has been made fur accrued intereat bui not 
(а) ‘neve comparisons are with the correspondin od last Joar, t Minas U Gay». * In calculating the yield, allowance has мө Iu 
t Minus 2 days. $ Plus 2 days. I Plus 8 days, s e Fortnlgnt * Partly electrical, tor redemption, I Ex dividend, 
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ELECTRICAL COMPANIES’ SHARE LIST. 


a 
: LE NAME Divip Price g 
E Ww END 
EN re 7 a : en Mar. 8. E Don. 
ELESTRIC RAILWAYS, TRAMWAYS,&¢ Rsa Bigh- Low- | 46 eee M 
iB 100 Path 97 Gana Fr Pref. Ord.. ТҮТІГІ 3—4 ee ° =. cat. 10 1 ELECTRICITY SUPPLY. & 8. 4. 
10. Do. ee —iy, 414 E a a Bournemouth & Poole Elec. 
S.. % Do. 4 1st Mort, Deb. Stock (на) -- оі — поз 105 | 10] 60 | Do. ek Cum. Beeond È mee DICIS [i1 о 
10 % | B'ham & Midland Trams 43 1st Db. БЇК.| 97 — 99 x S H 10 40 Do. 6% Cum. Second Pref. . . . ... 11 —12 |6 0 0 
| tBristol Tramways and Carriage Ord. ...| 11—193 | 8 18 0 | Feb, Aus н 2 Do. Cent. Deb. Stock (red.) ...) 106 —107 4 4 1 
dO 4% | Do. Cum. Prot, (folly paid) .. 10 —10 | 816 10 | ве Bromiey Кар) EL LE Æ Power Sere 897 
10 4X | Do. 4 per Cent, Debs. . r 105 —107 | 8 14 10 | Feb, Aug г ax ре Do. ebs| 101 —104 | 4 7 0 
10 6/0 | British Klectrie Traction Od.... И 8 211 : 5 {4% | Brompton & KensizgtouBlec.5up Oro 10) =N |4101 
Bt HH Do. 6 per Cent. Cum. Pref. 'TTTITIII | iii b 7 10 Feb, Aug lJ xd 5 8/6 Do. 7 Cent. Pref © esses оороо 00000099 1 1 8 5 1 
St. 41° Do. 5 per Cent. P. tual Deb 191 —1 11 4 1574 St. € Central lec. Bup. Co. i x d uar. Pb. Stock 10⁵ zn 814 1 
Bt 57 ро At er Coot дү DEM 97 =" ‘ 19 11 "i 95 i Hb Lis ale se M. eee Sur ‚Со. H 415 6 
PT TTTTLI] = 4 2609606 000 009 900906 
Bt. 45. | Do. 4 рег Cont, Pret. Btook .. 101 —108 | 3 17 g [ape Deo 142 108 ш 5 pem TEE 
Bt 42 | Do. Doe Cen Bed 110 710.118 1 n , ere ace 
10 28 | Oityot B CM -H | 4 17 6 = | 5 3/9 tChelsea Electric Bu ply а тр i13 
DO 4X | Do. 4perCent lat Mort, Debs. 2... 101 —104 | $17 8 E Ee zac т * Do, 4j per Cent. Dob. Stook . 109 —111 | 4 1 1 
B. ut City and South London Riy. Соп. Ога. 444—413 | 4 18 11 | Feb, Aug | 464 | € тоо. Ib ы teer ind ag cid m ng Ord 131—134 | 8 15 6 
Bt. Б Do. 5 per Cent. кер рте 80) ses 190 —1923 4 1 4 Feb, yes 121 і 10 x р. 6 per Cent. Cum © e9200000009 18 zl 4 8 11 
St y4 Do. ool). соу а осаго сна M MIRO 118 —191 4 9 8 g s 8t. ў * Ро. b per Cent. Deb. Stock (red. 3 128 —127 8 18 8 
Bé. 5% | Do. (1801)... cerner —.—. 118 —110 4 40 = Er д; Do. 47 3nd Deb. Biook (roa) s | 108 —105 | 4 5 9 
Е 38 Do, Cent Berpetaal Debs . 107 —109 | 818 5| Ny. Nov! |:| .. | dol 6 County of London Elec. Supply Ord...) 24-10 | 4 0 0 
10 Dublin United Trams! (1896) Lid, Ord.| 18 —14 |4 Б 8 y No | c Do. 6 per Cent. Cum. Ргеѓ.............. 121-15 414 110 Маг, 
10 6/0 Do. r Cent. Pref. ..................... 119—163 | 3 12 9 oe e| e+ t. 4 7 Do. 44У Deb. Stock (all paid) fred.) 110 —113 4 0 / Mar, Sept 
10 4/0 Gt. Northern & City Rly. РЇ. Ord. (4%)| 6 —€} | 812 0 > elu St. 44% | Do. Second Deb. Stock Prov. Сегія..| 103 —106 4 6 7 
4/0 |t@t. Northern, Piccadilly & Brompton — &| € 5| 2,0 | Folkestone Electricity Supply Co. Ord. —6 4 11 ; 
10 pox |, Os 8реуег Bros. Serip Certs. „. 9-12 A ве, | 44%) Do. 4$ 1st Deb. Stock (red.)... .. . 101 —104 | € 6 7 
10 6 { Imper Tramwaye Ord FREUE 18j—1 5 9 10 Mar, Be t * ee 6 8,6 Hove Electric Lighting tease % %%%. $—8 b 6 8 
Bt. } ре сеш Bobs өө, 1117 -id 818 4 m P бр ae 710 F Db. Bt (red.) 101 —108 4 9 1 
O eee — ШЫ S Ае е * 
80 ii e Gent let Pat. r . 67 4 9 
t: 4 Lo. 4 per Cent. Deb. Stock ............ 80 —9z 4 7 0 = -| = СЬ .& Kngtbg.Co. &NottingHili iii: 
10 14% | Liverpool Overhead Railway Ord 55 818—811 |318 0 | wep, 7 ea c Co. Joint Denon e ames Ue DM 
"FIERET USES , s Sgaaas | = | > Ккк знч: ыер ые 
езе өөө dooson 6 sos —101 8 1 ^ * © S00 cee 600000508 580 оо» : 
Bt. London United De, lg Gef. Fri. 10-10) 4 A „ uf 1 10 (45 8 е: { fer Cent. let Mori абст) 90'—101 | 819 2 
Bt! 4% | Do. 4% 1% Mort. Deb. Btock..........| 100 —105 | 8 18 5 E 8 | 10 J| 10) 9/0 B 19 —19} | 4 
Bt. as Mersey Con. Ord. Stock... *99900909990(000000* 4 —7 p 108 107 5 2/8 Do. 6} per Cent. Cum. Pref. 1 и 10 
В] X | Do. Врегбеш-Регр.ЁтөЁ | 10 —18 .. E .. | .. ве. | 434 Do. 4j per Cent. Deb. D iuc 110118 318 3 
.. | Metropolitan Electric Trams Def ...... 42-1 et as . ee Bt. Do. er Cent. Mrt. Db. Stock (red.) 97 —99 3 10 8 
Bt. 0/6 | Do. 52 Oum. Pref. . ..... gi—1y, | 4 17 1 . | .. 100 447 Midland Elec. Corp. for P. D. ist Mort. Db. 98 —X0 10:6 
| % Do. 4 Deb. Btock ........ Moss 100 107 4 5 6 = e е ежсяаце E рш. Elec.Ltg.Ord.£0 pad 184—18 5 7 : 
10 055 New Gen. Tract. 6 per Cent. Cum. Pref.| 4—1 Mie" 1064 10:6 b| &% | Newcastle Elec. supply Ord. еек | B iR 4 : 9 
10 10/5 | Potteries Electric on On | eas yi ay .. üi T b, bz | Do. брег Cent. Nor. Cam. Pref. Е Vani: 318 9 
En 60 | Do. б per Cent. Cum. Pref. ........ 81 — 8 5 3 os Hi 93 1| £% | Northern Counties Elec. Sup. Ht pais 149—158 
43%| Do. 43 per Cent. Deb. Stock ........ oa ae o тевд ee, монон К ar ba I 14150 |4 00 
i) = e e QUERER EAR RE a мезет АНН 
ee е р ОРО ОТТЕ HR е we ae oe Or Electrio Ord. 995009080906 Es e — 
81 b. Бо. 477 Deb. Stock (1003 palaj . . | April Oct| ++ | +. St. 4% | Do. 4% Deb. Stock .. ...... .. К жүл 13 0 
Bt fc Ur derground Elec. Rys. со. of London (8-799 b 2 wy o? | 983 Б 9/6 |f8t. James’ & Pall Mall Eiso. rä. . . . 184—14 | § 
‚| fjv | Waterloo and City Or „ызны eee... 92 —96 18 6 5 June. 99 | 98} 6| 3/6 |t Do. 7 per Cent. Pref. „„ 8$—89 4 0 4 
une, Dec | ~ | st.] 8% Do. 8j per Cent. Deb. Stock (red.) .. 98 —100 810 0 
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. Pror. J. J. Тномѕом, at the Royal Institution on Friday 
last, gave a most interesting account of the modern electric 
theory of matter. A report of the discourse appears on 
another page. Here we would remark that, though to those 
who have not kept abreast with Prof. THOMSON’s ideas as 
they have developed, the hypothesis in question may, as a 
whole, seem but a wild speculation, yet with those who have 
watched more closely its inception and growth it ranks already. 
as a valid theory carrying us nearer to the truth. Certainly, 
all who had the opportunity of listening to the explanation 
which fell from the lips of the prophet must have brought 
away the conviction that we are getting appreciably nearer 
the solution of the mystery of matter. 


ONLY two years ago, in the Silliman lectures at Yale, Prof. 
THOMSON first indicated how the electric theory of the atom, 
which had already proved useful in, for instance, optics, and 
especially in radio-activity, could be applied to explain the 


p 


electro-positive and electro-negative characters of the ele- 
ments. Just a year ago he showed by mathematical analysis 
that the periodic law of the chemical elements, hitherto an 
impenetrable mystery, fell to the rank of a deduction from the 
same theory. Now he has offered us, in a breath, an attractive 
reason for the existence of a finite rather than an infinite number 
of elements, and a plausible solution of the great problem of 
chemical valency which so greatly exercised FARADAY. The 
mental processes by which these long and rapid strides have been 
effected seem to be the same as those with which FARADAY 
himeelf was so pre-eminently gifted—a sort of glorified com- 
mon sense, in fact; with, besides, that unfailing intuition 
which enabled its illustrious possessor to pick his way through 
puzzling mazes of complicated phenomena, and protected him 
from the pitfalls and the alluring by-paths ensnaring smaller. 


intellects. 
—— 


Wk publish to-day the gist of an excellent Paper dealing 
with temperature experiments on a series of insulating materials 
and on a number of field coils of dynamos. The tests in ques- 
tion were undertaken at the National Physical Laboratory on. 
behalf of the Engineering Standards Committee. One of the 
most important facts emphasised by the experiments is the 
enormous influence of moisture on the insulation resistance of 
insulating materials commonly used in dynamo construction.. 
For instance, the exposure to intermittent sunshine for 70 
minutes on a day late in October was sufficient to raise the 
insulating resistance of a specimen of press-spahn by some 
75,000 per cent. The experiments with the field coils bring 


out little that has not been known to dynamo designers before, 


but they are nevertheless valuable, as indicating the vast 
differences in temperature which may exist in actual cases at 
various depths of the coil. 


aa 


IN the first part of his Paper on Temperature Curves and 
the Rating of Electrical Machinery,” read before the Institu- 
tion of Electrical Engineers last week and published in abstract 
elaewhere in this issue, Mr. RUDOLPH GOLDSCHMIDT draws 
attention to the fact that the temperature rise attained in 


electric apparatus which are used occasionally and for short 
periods at a time depends only on the energy lost in the 
apparatus and the specific heat of the material in which the 
losses occur, but not at all on the radiating surface of this 
material. This fact has, of course, long been known, and has, 
indeed, been applied by numerous designers, who have, for 


instance, embedded motor-starting resistances in sand, enamel 
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and even water—z.e., in substances with hign specific heats. | or wade through water above the tops of their boots. There 
But Mr. GOLDSCHMIDT deserves merit for pointing out the way | fore, voltages that in ordinary circumstances would result in 
in which the temperature rise may be easily computed and | nothing more than a smart shock may be dangerous when 


for compiling handy tables of figures, worked out ready for | received in a coal mine by a collier. 
immediate application. 


— 

THE second part of the Paper describes means for determin- 
ing theoretically the temperature curve of electric machinery 
when the final temperature attained by the machine on con- 
stant load is known. But it is just this final temperature 
which is so difficult to determine beforehand, as any dynamo 
designer will testify, and this because it depends on a multi- 
tude of conditions, such as ventilation, form of magnet frame, 
coils and other machine parts, nature and thickness of insulat- 
ing material, and so on. The author evades this difficulty by 
boldly assuming that unit radiating surface of any material, at 
а given temperature difference, will radiate in all cases the 


same amount of heat, and takes no account of the heat other- 
wise dissipated. 


THE great strides made of late in the design of large gas 
engines for blast furnace gas is illustrated by the 1,000 H. P. 
engines used for the electric power plant at the Phoenix steel and 
iron works near Ruhrort in Germany. These engines, as well as 
similar ones of a smaller size using blast furnace gases, have 
been running successfully for some time. Another interesting 
fact in connection with the Phoenix works is that a 1,200 n.r. 
three-phase motor, for driving roughing-down and finishing 
rolls, is being installed at the present time, and is expected to 
do duty shortly. British ironmasters have.been slow.to move 
in either of these directions, and we recommend the article to 
their consideration. Е 

—— 

THE contention that lighting by gas is more healthy than 
by electricity is not a new one, and Sir WM. CROOKES’ speech, 
as Chairman, to the shareholders of the Notting Hill Electric 
Lighting Co. has been made the occasion of raising the point 
once more. Sir WM. CROOKES said : ** You do not require me 
to tell you the injurious effect on health caused by the products 
of combustion of gas, oil or candles ; and when it is realised 
that by substituting electric lighting we escape breathing 
these deleterious gases, we are removing one important factor 
in the cause of lowered vitality and ill-health." Our esteemed 
contemporary, the Journal of Gas Lighting, makes this passage 
the object of attack, and expresses surprise that the world has 
grown and thriven at such a rate while gas, oil and candles 
have been so much in use. Perhaps it may not be out of place 
to remark that many other evils, such as disease and war, have 
been rampant since the beginning of the world and yet there 
are few signs of deterioration. The mere fact that the use of 
gas has not proved absolutely disastrous does not alter the fact 
that it is detrimental to health. Referring to a letter by 
Admiral Sir ALGERNON DR HORSE y to the Daily Graphic, our 
contemporary says— 

. Without some system of ventilation, steam or hot-water pipes, 
as a sole method of warming a room, are injurious to health, because the 
air remains unchanged and is breathed over and over again, its foul con- 
dition being soon shown by a close odour. The gallant Admiral goes on 
to speak of the occupants of a room being only saved from partial 
asphyxiation by air squeezing itself through the interstices of leaky 
sashes and doors, or by someone occasionally opening a window. The 
conditions are much the same in a room lighted electrically, and in 
which several persons are assembled. Unless there are proper means of 
ventilation contamination quickly ensues, and where proper ventilation 
is provided there gas lights are a greater assistance to ventilation and to 


a desirable condition of the atmosphere than electric lights, through the 
constant circulation and change of air the gas lights produce. 


Our contemporary apparently contends that the atmosphere 
of an improperly-ventilated room, which becomes hot or 
“ stuffy " when lighted and heated by a device neither con- 
suming oxygen nor giving off injurious products of complete 
and incomplete combustion, is improved by the introduction 
of something that robs it of its oxygen and does give off these 
injurious products. Further, that if the room be properly 
heated and ventilated, the conditions of ventilation are made 
still better by the addition of heating appliances disposed with- 
out regard to the general scheme of ventilation, and consuming 


WE commence this week a full reproduction of the Paper on 
steel manufacture in electric furnaces which was recently read 
before the Faraday Society by Mr. HARBoRD. The general con- 
clusions have already been stated in this journal in the form 
of a leading article published immediately after the appearance 
of the report of the Canadian Commission, of which Mr. 
HARBORD was a member. The present Paper is an admirable 
summary of that report, and emphasises in à proper manner 
the strength and limitations of electrical methods. It shows 
in what directions profitable application of this mode of heat- 
ing may reasonably be expected ; it indicates the causes which 
forbid its utilisation under other conditions. It is a well- 
balanced document in its deductions, and as a description of 
what is modern practice it is a valuable record. Electro 
chemical work has often been full of suprises, but that part of 
it concerned with the metallurgy of iron has followed the lines 
of prediction. The probability of success in making special 
and high-class steels has been long foreseen by the expert; 
the impracticability of smelting pig except under quite unusual 
conditions has also been recognised. Suck peevision is in each 
case justified by experience and experiment. 

SEMPER 

A DISCUSSION on the use of electricity in mines took place 
on Tuesday at the Manchester Geological and Mining Society, 
and some exceedingly pertinent remarks were made by Mr. 
G. H. WixsrANLEY. This gentleman endeavoured to explain 
that there are more accidents with low than with high pressures, 
because colliers fancy that they can treat low-tension con- 
ductors with impunity. This is undoubtedly true to a certain 
extent, but it must also be remembered that, so far, the 
number of low-tension conductors underground which are acces- 
sible to unauthorised persons is very greatly in excess of the 
conductors carrying high-tension current. Nevertheless, it is 
notorious that mine operatives do not regard low pressures 
with sufficient respect. Conditions underground are so 
entirely different to those above ground that the same pre- 

cautions cannot be applicable to both cases. In the former, 
men frequently work stripped to the waist, they are in a state 
of profuse perspiration, and sometimes they have to stand in 
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the oxygen introduced by the proper ventilation aforesaid. 
Gas lighting would indeed be doomed if no better arguments 
than this could be adduced in its favour. 


MUNICIPAL engineers and municipal electricity committees 
will do well to notice the remarks, reported in our Parliamentary 
columns this week, by the Chairman of the Police and Sanitary 
Committee of the House of Commons during the consideration 
of the clauses of the Accrington Corporation Bill. A discus- 
sion arose as to the length of time which should be allowed for 
ths repayment of loans for the reconstruction of the existing 
steam tramways at Accrington, and for the electrical equip- 
ment of them. The Corporation asked for 30 years in which 
to repay the former and 25 years for the latter. The Chair- 
man of the Committee made it very clear that this question of 
repayment of loans is to receive strict attention in the future, 
and, while allowing 30 years for the reconstruction loan, 
refused to allow a longer period than 20 years for repayment 
of the loan for the electrical equipment. There is no doubt 
that with the omission of so many Local Authorities in the 
past to provide a depreciation fund, the periods for repay- 
ment of such loans hitherto granted have been excessive. 


— — . — — 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 

Relasi Inan (Yemen}—Gamaran Oct 23.10. — 

emen ; es — 
Tarifa—Tangier ............ Jan. 18, 1904 — 
Сауеппе —Paramaribo ...... July 18, 1904 — 
Jamaica— Colon an. 10, 1906 -— 
Oran—Tangiers ............ Feb. 24, 1905 Mar. 18, 1905 
Suakim—Jeddah .......... Mar. 3, 1905 Mar. 9, 1905 


Government Appointments.—Consequently on the resigna- 
tion of the Right Hon.G. Wyndham from the Chief Secretary- 
ship to the Lord Lieutenant of Ireland, a re-arrangement has 
been made in other official appointments. The Right Hon. 
Gerald Balfour has been transferred from the Presidency of 
the Board of Trade to the Presidency of the Local Government 
Board, in succession to Mr. Walter Long, who has been appointed 
Chief Secretary to Ireland, and the Marquis of Salisbury 
succeeds Mr. Gerald Balfour at the Board of Trade. Mr. 
Bonar Law will now represent the Board of Trade in the House 
of Commons. 


Annual Dinner of the Manchester Local Section of the 
Institution of Electrical Engineers.—This function took place 
at the Midland Hotel, Manchester, on March 10th, when Mr. 
C. D. Taite occupied the chair. The chairman proposed the 
usual loyal toasts and Mr, H. A. Earle that of the Institution 
of Electrical Engineers, coupled with the names of the Presi- 
dent of the Institution and the Chairman of the Manchester 
Section. Dr. E. Hopkinson proposed the Guests, to which 
the Mayor of Salford and Mr. L. B. Atkinson replied. ‘The 
trade and commerce of Manchester, Salford and District " was 
proposed by Mr. J. S. Raworth and replied to by the Mayor 
of Salford. | 

Electric Traction in Buenos Ayres.—The Review of the River 
Plate states that the electrical department of Buenos Ayres 
has reported on the question of adopting some other system 
than the overhead trolley for that city. 1t appears that some 
months ago a Mr. Gordon gave a series of demonstrations with 
an insulated wire running along the house fronts, to which 
contact studs were attached at definite intervals. This system 
seems to have been a sort of inverted surface-contact system, 
with the conductor and contact studs up in the air instead of 
under and on the ground. Since the demonstration was given 
every effort has been made to induce the authorities to adopt 
the system, but the electrical department has reported against 
it and in favour of the ordinary trolley wire. 


Wireless Telegraph Notes.—It is reported that an agree- 
ment has been arrived at between the two Government depart- 
ments concerned and the Marconi Wireless Telegraph Co. for 
the installation of instruments for transmission of messages to 
the mainland from six lightships in the neighbourhood of the 
Goodwin Sands. The receiving station will be at Dover, and 
messages will be forwarded by the land lines to the nearest 
lifeboat station in case of need. 

The Electrical World of New York states that the General 
Electric Co.’s wireless telegraph service between Schenectady 
and Lynn was recently placed in regular operation. It was 
found that méssages could be received at Schenectady from 
ships at sea, the messages being intended for the Marconi 
station at Cape Cod. 

The aerial wires of the Marconi station at Crookhaven were 
blown down during the recent gale. 

Opening of the Dalkeith Electricity Works.—On Saturday 
last the electricity works which have been erected at Dalkeith, 
N.B., by the Electric Supply Corporation were put into opera- 
tion. The provisional order was obtained in 1901 by Messrs. 
Crompton & Co., who subsequently transferred it to the 
Electric Supply Corporation of which Mr. K. A. Scott Moncrieff 
is the chief engineer and general manager. The supply is on 
the three-wire system at 220 volts, and the generating station. 
contains two Crossley gas engines driving Crompton 50kw. 
dynamos. The station also contains a 250-cell ** A.B.” battery 
having a capacity of 250 ampere-hours, and the mains have been 
laid on Messrs, Callender’s solid system. There are at present 
connections equivalent to 1,600 8 c.p. lamps in addition to 27 
10-ampere public ares and 30 н.р. of motors. For lighting 6d. 
per unit is charged, and 3d. per unit for power. The price of 
gas in the district is 2s. 104. Free wiring is carried out by 
the Electric Supply Corporation at 1s. per lamp per annum. 


Faraday Society.— The annual general meeting of the 
Faraday Society was held on March 6th at the Institution 
of Electrical Engineers. The treasurer, Dr. F. Mollwo 
Perkin, occupied the chair, and moved the adoption of the 
annual report of the council and the statement of accounts and 
balance sheet for the period from June 1903 to December 1904.. 
The motion was carried unanimously. No further nomina- 
tions for officers and council in addition to those already 
announced having been made, the gentlemen already nominated 
were elected en bloc. The new council is constituted as follows: 

President, Lord Kelvin, O.M., G.C.V.O., F.R.S.; past-president, Sir 

Joseph Wilson Swan, F.R.S.; vice-presidents, Prof. A. Crum.Brown, 
F. R. S., Sir William Huggins, K. C. B., P.R.S., Sir Oliver Lodge, F. R. S., 
Dr. Ludwig Mond, F. R. S., Lord Rayleigh, O. M., F. R. S., Mr. Alexander 
Siemens, Pres. I. E. E., and Mr. James Swinburne; treasurer, Dr. F. 
Mollwo Perkin; other members of council, Messrs. George Beilby, Bertram 
Blount, W. R. Cooper, Sherard Cowper-Coles, Prof. A. K. Huntington, 
Dr. R. А. Lehfeldt, W. Murray Morrison, Dr. W. S. Squire, Dr. O. J. 
Steinhart, Prof. Ernest Wilson. 
Votes of thanks were then passed to the retiring president, 
Sir Joseph Swan; to the honorary auditors, Messrs. I. Gaster 
and T. M. Lowry; and to the Institution of Electrical Engineers 
for their generous hospitality in granting the society the free 
use of their library for the 0 meetings. 


Prof. J. J. Thomson on Radio- activity.— On Saturday after- 
noon, at the Royal Institution, Prof. J. J. Thomson delivered 
the first of a series of lectures on radio- activity. He first 
described, with experimental illustrations, the process of 
ionising a gas, and showed methods of detecting and of 
measuring the degree of ionisation produced by radio. active 
substances. Next he explained carefully the meaning of the 
term and the cause of the phenomenon, “saturation current.” 
This he made very clear by a useful analogy of birth rate and 
death rate, which is here applicable. For, taking a gas 
exposed to radio-active influences, the birth rate of ions owing 
to the rays, and the death rate due to the re-combination of 
pairs of oppositely-charged ions tends to equality. If now the 
gas be submitted to an electric field, the ions are rescued from 
death by re-combination by being moved to the electrodes. 
The current their progression causes can at most only just 
equal the birth rate due to the radio-active influences, however 
much the field be increased short of actual sparking. The 
phenomenon was well illustrated by showing that an elec- 
tric field of minus 66 volts between the plates of a con- 
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. denser carried negative ions to a connected electroscope at the 
same rate as a field of plus 128 volts across a similar condenser 
carried positive ions, and so kept the electroscope unchanged. 


Telephony.—The first of four Cantor lectures on “ Tele- 
phony " was delivered by Mr. Н. Laws Webb at the Society 
of Arts last Monday evening. In commencing, Mr. Webb 
explained the characteristics of the sound waves produced by 
the spoken word and illustrated, by means of a wave thrown 
on to the screen, to what extent the form of the wave depended 
on the quality " and pitch of the voice of the telephone user. 
The problem of telephonic transmission was neatly expressed 
in the words that it consisted of sending over the telephone 
wires electric current waves commensurate with the sound 
waves. The lecturer then proceeded to give a historical sketch 
.of telephony, interweaving in his remarks the reasons why a 
particular instrument or method was good or bad. In this 
way the hearers were led, step by step, to recognise the salient 
points in modern telephony, and gradually the historical sketch 
developed into a description of the most up-to-date apparatus. 
Next Mr. Webb passed on to a lucid description of the various 
systems of connecting up the telephone and bell circuits amongst 
themselves, and to the telephone network as a whole, finishing 
up the lecture with a description of the central battery system. 
Amongst the large number of pictures projected on the screen, 
none were more instructive and appreciated than that of the two 
working models, which brought home 10 the audience, more 
than any amount of words could have done, the action which 
takes place in magneto-electric and microphone transmitters. 

Obituary.— We regret to announce the death of Mr. Stephen 
William Silver, in his 86th year, which took place on the 7th 
inst. Mr. Silver was one of the founders of the India Rubber, 
Gutta Percha & Telegraph Works Co. in 1864, and until his 
death he continued to remain in close connection with that 
corporation as director, chairman and latterly as extraordinary 
director. In the report of the Parliamentary Committee, 
which sat in 1859 to investigate the whole question of sub- 
marine cable construction, reference is made to the work done 
by Messrs. Silver in collaboration with Mr. C. West. In his 
evidence, Mr. West stated that in the year 1845-16 he laid an 


indiarubber insulated cable across Portsmouth Harbour, but. 


the India Rubber Co. is unable to state whether this cable was 
manufactured by the Messrs. Silver or not. Mr. Silver's 
interests were manifold. Тһе Linnean Society, the Royal 
Botanic Society and others of a kindred nature claimed his 
attention. The Colonial Institute and the Royal Geographical 
Society lose an old friend, formerly one of the active members 
of Council, and travellers in Central Africa or elsewhere will 
be the poorer for the loss of Mr. Silver’s sympathy, which, 
when necessary, took the practical turn of ready assistance 
towards the accomplishment of their aims. In recognition of 
the connection of the Silver family with the foundation of the 
industrial district in which their works are situated, this was 
given the name Silvertown, and the name was adopted by the 
postal authorities. At the funeral at Letcomb on Saturday, a 
large number of people from the district were present, and the 
Silvertown Company and other bodies with which Mr. Silver 
had been connected in London were also represented. 


The Forthcoming Optical Convention. An optical conven- 
tion is to be held at the Northampton Institute, Clerkenwell, 
E.C., from May 3lst to June 3rd. The president will be 
Dr, R. T. Glazebrook, Director of the National Physical Labo- 
ratory, and among the vice-presidents are the Earl of Rosse, 
the Earl of Crawford, Lord Kelvin, Lord Rayleigh, Lord 
Blythswood, Sir William Abney, Sir Howard Grubb, the 
Astronomer Royal, the Hon. Alban G. H. Gibbs, and Mr. Thos. 
Dallmeyer. The mornings will be devoted to Papers and dis- 
cussions on optical subjects. Papers are promised by Lord 
Rayleigh, Profs. Poynting and Forbes, Dr. Watson, Mr. Dennis 
Taylor, Mr. T. Н. Blakesley, Mr. J. W. Gordon, and others. 
Offers to read Papers should be sent to the secretary of the 
Papers sub-committee, Mr. S. D. Chalmers, Northampton 
Institute, E.C., who will be glad to submit them to the com- 
mittee. During the Convention an exhibition of optical and 
scientific instruments and appliances will be held in the great 
hall of the Northampton Institute. It is hoped that many 
novelties of British manufacture will be shown, and the exhibi- 


the present year. 
Tuesday and closes to-day (Friday) at 5 p.m., is arranged in the 
library of the Institution of Civil Engineers, Great George-street, 


tion promises to be of great general and scientific interest. A 
large number of persons and firms have promised to send 
exhibits. It is hoped that all those interested will apply for 
membership of the Convention, the subscription for which will 
be five shillings. The hon. secretary, Mr. F. J. Selby, Elm 
Lodge, Teddington, will be glad to receive the names of those 
wishing to join. A guarantee fund has been opened, and the 
total of guarantees and contributions now amounts to over 
£700. Promises of guarantees or donations should be sent to 
the hon. treasurer, Mr. E. B. Knobel, F. R. A. S., 32, Tavistock- 
square, W.C. 


Exhibition of Meteorological Instruments.—Inu former years 
the Royal Meteorological Society used regularly to hold annual 
exhibitions illustrative of the progress made in the art of indi- 
cating and recording all phenomena valuable to meteorologists. 
But after 1897 these annual exhibitions were discontinued until 
This year's exhibition, which opened last 


Westmiuster. It includes 190 exhibits, and is all the more 


interesting as it indicates the ever-increasing part played by 
"electricity in connection with all kinds of meteorological instru- 


ments In this connection there is Messrs. Negretti & Zambra's 
electrical self-recording rain gauge, in which the tilting of one of 
two buckets closes an electric circuit and causes the indicat- 
ing device in the building to record the proper amount. The 
same firm also exhibits an electrical recording anemometer 
which indicates the wind velocity by electrical means at any 
desired distance. Similar apparatus is shown by Messrs. R. M. 
Lowne and J. J. Hicks. The Cambridge Scientific Instrument 
Co. have on view a Callendar temperature recorder which may 
be connected up to a thermometer of the electrical resistance 
type or to a sunshine receiver. The latter consists of two 
lengths of fine platinum wire of equal resistance, both wound 
in zig-zag fashion and arranged side by side in one plane. One 
length is embedded in black enamel, and the other is bright 

and uncovered, А glass bulb filled with dry air encloses both 
coils. The intensity of sunshine is measured by the difference 
of resistance between the embedded wire and the bare wire. 

Of considerable interest, too, is Messrs. Elster & Geitel's dis- 
sipation apparatus for determining the rate at which electricity 
is dissipated fiom a charged body exposed to the air. Mr. 
G. Simpson has on view Ebert's apparatus for finding to what 
extent the air is ionised, and an apparatus for measuring the 
amount of radio-active emanation in the atmosphere. The 
exhibition also contains numerous objects struck by lightning 
and a large collection of photographs illustrating lightning 
effects. A large map, by Mr. Alfred Hands, shows the dis- 
tribution and severity of lightning effects in England and 
Wales. 


The Belfast Tramways.—In spite of trouble owing to 
labourers’ strikes, progress is being made with the large 
system of tramways now being converted from horse to 
electric traction by the Belfast Corporation. The system 
includes no less. than 40 route-miles, all of which is double 
track. The track work is being carried out to the specifica- 
tions and under the supervision of the city surveyor, Mr. H. A. 
Cutler, the cars and car depots will be under the supervision 
of the tramways manager, Mr. Andrew Nance, while Mr. 
V. A Н. McCowen, the city electrical engineer, is responsible 
for the overhead equipment, feeders, and, of course, the powet 
supply. It will be remembered that the entire contract was 
awarded to Messrs. J. G. White & Co., who are themselves 
carrying out the outside work with the exception of the feeders, 
the contract for which has been sub-let to the Callender Cable 
& Construction Co. А centre-running trolley with swivel 
head will be employed, and ordinary double-deck cars without 
top covers. In order to supply the tramway load, large 
extensions are being carried out in the power station. А! 
present the station contains six 400kw. Mather & Platt sets 
one 400kw. Johnson & Phillips set, two 200kw. Parker sets 
and two 100kw. Parker sets, all these being driven by Bellis: 
engines. Two of the 400kw. sets have triple expansion 
engines and the remainder compound engines. In addition, 
there is a 10kw. booster-balancer set, and a 25kw. balancer 
has recently been added, the field magnets of which have 
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series fields so that the drop in the middle wire is auto- 
matically allowed for. Messrs. J.G. White & Co. have sub-let 
the contracts for the additional generating plant to Messrs. 
Coombe, Barbour & Coombe, of Belfast, and the Westinghouse 
Company. There will be three 1,000kw. sets, the engines for 
which will be fast-speed vertical machines built on the same 
lines as the Belliss type. Asteam consumption guarantee has 
been given of 16210. of steam per I.H.P.-hour at 170lb. pres- 
sure with 25in. vacuum, the steam being superheated to 
550°F. The speed of the sets is 180 revs. per min. We 
understand that reciprocating engines were chosen in this case 
in preference to steam turbines owing tothe fact that the turbine 
builders would not definitely guarantee so low a steam con- 
sumption as the above under like conditions. The additional 
boilers will be of Babcock & Wilcox make. To take this new 
plant the engine room and boiler house are being extended, 
and work on the foundations is now well forward, most of the 
piles having already been driven. Mirrlees-Watson surface 
condensers with electrically-driven air pumps and centrifugal 
circulating pumps are to beemployed. ‘The circulating pumps 
„will be placed in a pump house on the bank of the river 
about 550ft. from the station, the circulating water being 
‘returned to the river lower down. Current will be supplied 
direetly to the line at 500 volts in the first instance, but a 
three-phase continous-current sub-station is to be provided 
at the end of one of the present routes, the intention being to 
transmit three-phaee current to it at a higher voltage, in view 
of the probability of further extensions at greater distances 
from the centre. 

160,000 Volt Testing Transformer.--T wo 50kw. 160,000- 
volt transformers, built by the General Electric Co. for test- 
fing the insulators on the transmission line of the Columbia 
Improvement Co., are described by Mr. J. J. Frank in the 
' Electrical World of New York. They аге of the core type, the 
windings being placed on the two vertical legs. The low- 
tension coils are placed next to the core, and consist of four 
coils supported on porcelain bases fastened to the bottom core 
clamp. The high-tension winding consists of 40 coils, each 
‘separately wound and each divided into two separate sections. 
This sub-division of the high voltage winding gives a maxi- 
mum of 4,000 volts per coil, with not more than 200 volts 
between adjacent layers. Insulation between the two 
windings is provided by the oil, which flows through a duct 
sub-divided by cylindrical diaphragms of moulded insulation 
into a number of separate channels. This construction, by 


providing several enveloping layers of oil, gives an insulating |. 


barrier between the primary and secondary, which is com- 
paratively thin but possesses „ high dielectric 
strength. To insure safe transportation and installation, and 
to prevent accident to the operator by contact with any part 
of a tank that could become charged by static induction, the 
tank is made of wrought iron with rivetted and calked joints 
and rivetted to a cast-iron base. The cover is of cast iron 
secured to the tank by two large bolts, and may be readily 
removed together with the high-potential terminals. The low- 
potential terminals are of heavy insulated cables, brought 
through porcelain bushings passing through the cover. The 
‘bushings for the high-potential terminals are of a novel and 
most satisfactory construction, each consisting of a cylinder 
filled with oil, through the centre of which passes a copper 
iterminal rod. These bushings are made of short sleeves or 
sections of moulded insulation, between which are placed discs 
of the same material, the whole being bolted together into an 
oil-tight structure and treated with compound.“ The ter- 
minals thus formed are each fastened in a square marble base 
liin, thick, and the two are supported on a cast-iron bracket 
bolted fast to the cover. The upper portion of the terminal 
extends for a sufficient distance above the cover to prevent 
discharge from the terminal to the cover through the air, and 
the series of discs provide sufficient length of insulation to prevent 
any leakage to the cover. The lower portion of the terminal 
reaches below the surface of the oil in the transformer. The 
above construction allows the terminals to be readily removed 
from the cover for safety in transportation or installation, or 
allows the cover to be removed with the terminals in place. 
While the full potential of this transformer is 160,000 volts, 
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additional terminals, beneath the surface of the oil in the tank, 
are provided whereby the full rated capacity of the transformer 
may be used at either 40, 000 or 80,000 volts. These terminals 
are similar in construction to the main terminals just described. 
Such high-potential transformers are used, not only for syste- 
matic testing of transformers, but for testing the effective 
insulation of transmission lines to ground. A General 
Electric Co. transformer, built on the same general lines, 
adapted to give 100,000 volts, has been used by the Hudson 
River Water Power Co. in testing its 33,000-volt transmission 
line from Spiers Falls to Schenectady. Following are some 
data abstracted from a report detailing tests that were made 
on this transformer :—Exciting current, 0°86 amperes, or 3°8 
per cent. of total ; energy current, 0°72 amperes, or 3°2 per 
cent. of total: core loss, 1,600 watts; total loss at full load, 
2,500 watts ; regulation at 100 per cent. power-factor, 2:2 per 
cent. ; efficiencies, 1} full load, 95:3 per cent. ; full load, 95:2 
per cent.; 2 load, 94:6 per cent.; } load, 93:2 per cent; 4 load, 
‚88-4 per cent.; „o load, 75'8 per cent. 
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MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


To-day) FRIDAY, March 17th. 
Nariox al. Рпу-1сАІ, LABORATORY. 
3:30 p.m. Meeting of the General Board at Bushy House. 


INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER STUDENTS’ SECTION. 
7.30 p.m. Meeting in the Municipal School of Technology. Paper 
to be read. Hiph-Tension Switch Gear," by С. R. St. John. 
NortuH-East Coast INSTITUTION oF ENGINEERS AND SHIPBUILDERS, 
7:30 p.m. General Meeting at the Literary and Philosophical 
Society; Westgate-road, Newcastle-on-Tyne. Included in the 
business of the evening іч the discussion on Mr. J. F. C. Snell's 
Paper on Application of Electricity to Industrial Purposes.” 
SATURDAY, March 18th. 
Rovar INSTITUTION. 
J pm. Afternoon Lecture П.: ‘ Electrical Properties of Radio- 
active Substances," by Prof. J. J, Thomson, F.R.S. 


GLASdOW ТЕснхїслт, COLLEGE Screntiric SOCIETY. 
7,1) p.m. Meeting at 38, Bath-street. Paper to be read: “ Inde- 
pendent Condensing Plant," by C. Day. 
MONDAY, March 20th. 
INSTITUTION OF ELECTRICAL ENGINEERS: NEWCASTLE Loca. SECTION. 
7:30 p.m. Meeting at the Durham College of Science. The following 
Paper will ve read: Electrically-driven Lifts,” by Е. O. Hunt. 


SOCIETY OF ARTs. 
8 p.m. Cantor Lecture II.:: Telephony,“ by H. Laws Webb. 


TUESDAY, March 21st. | 
Hovar INSTITUTION. 
5 p.m. Afternoon Lecture I. on ‘‘ Vibration Problems in Engineer- 
ing," by Prof. W. E. Dalby. 
THURSDAY, March 23rd. 
WOLVERHAMPTON AND District ENGINEERING SOCIETY. 

7:30 p.m. Meeting at the Wolverhampton Technical School. Paper 
to be read: Pumping Machinery,” by E. С R. Marks. 
INSTITUTION or ELECTRICAL ENGINEERS. 

S p.m. Ordinary General Meeting, when the discussion of the 
following Papers, read on March 9, will be taken: (1) '* On the 
Effect of Heat on the Electrical and Mechanical Properties of 
Dielectrics,” and Оп the Temperature Distribution in the 
Interior of Field Coils,” by E. H. Rayner, communicated by Dr. 
R. T. Glazebrook, F.R.S.; (2) On Temperature Curves and 
the Rating of Electrical Machinery," by R. Goldschmidt. 


FRIDAY, March 24th. 
PuysicaL SOCIETY. 

4 p.m. Meeting in the Pender Electrical Laboratory, University 
College, Gower.strect, W.C., by the invitation of Prof. J. A. 
Fleming, F. R. S. Agenda. (1) Note on the Voltage Ratios of 
an inverted Rotary Converter.” By W. C. Clinton. (2) *On 
the Flux of Light from the Electric Arc with varying Power 
Supply." By G. B. Dyke. (3) The Application of the Cymo- 
meter and the Determination of the Coefficient of Coupling of 
Oscillation Transformers." By Prof. J. A. Fleming, F. R. S. 
(5) Exhibition of Cymometers and other instruments. 

Ксовү ENGINEERING SOCIETY. 

8 p.m. Meeting in the Benn Buildings, High-street, Rugby, when 
Mr. J. T. Milton will deliver the third and last of his course of 
lectures on The Minute Structure of Metals.“ 

Royal INSTITUTION. | 

9 p.n. Evening Discourse by Sir Oliver Lodge, F. R. S., on “A 

Pertinacious Current." 
SATURDAY, March 25th. 
ROYAL INSTITUTION. 

3 p.m. Afternoon Lecture III :—“Electrical Properties of Rad 
active Substances,” by Prof. J. J. Thomson, F.R.S. 


868 


THE ELECTRICIAN, MARCH 17, 1905. 


WIRELESS TELEGRAPH LICENCES. 


We give below the conditions of the model forms of licence 
which have been prepared by the Postmaster-General in accord- 
ance with the terms of the Wireless Telegraph Act, 1904. The 
text of the Wireless Telegraph Act was given in our issue for 
October 14, 1905. Three model forms of licence have been 
issued, entitled Commercial," Experimental,“ and “ Private 
Business respectively. The preamble of the Commercial " 
licence gives the licensee authority to instal, work and use a 
system of wireless telegraphy, the “ Experimental” licence 
authorises the use of a system of wireless telegraphy with the 
sole object of conducting experiments, whilst the Private 
Business " licence authorises the erection of stations as specified 
in the schedule to the licence and for messages to be trans- 
mitted only between those stations. 


The following is the full text of the“ Commercial " licence :— 


1. Interpretation Clause.-— In these presents (and in the schedule hereto) 
the following words and expressions shall have the several meanings 
hereinafter assigned to them, unless there be something either in the 
subject or context repugnant to such construction (that is to say) :— 

The expression '' wireless telegraphy " has the same meaning as in the 
Wireless Telegraphy Act, 1904. 

Kd term ''telegraph has the same meaning as in the Telegraph Act, 
1869. 

The expression naval signalling means signalling by means of any 
system of wireless telegraphy between two or more ships of His Majesty's 
Navy, between ships of His Majestv's Navy and naval stations, or between 
a ship of His Majesty's Navy or a naval station and any other wireless 
telegraph station wbether on shore or on any ship. 

The expression ‘‘the Admiralty” means the Commissioners for executing 
the office of Lord High Admiral of the United Kingdom of Great Britain 
and Ireland. 

The expressions the International Telegraph Convention” and the 
International Telegraph Regulations " mean respectively the International 
Convention of St. Petersburg, dated the 10th/22nd July, 1875, and the 
Service Regulations made thereunder, and include respectively any modi- 
fications of the Convention or Regulations made from time to time. 


2. Licence to Establish a System of Wireless Telegraphy.—(1) Subject to 
the provsions of this indenture the licensee shall, during the term or 
period commencing on the day of , one thousand nine hundred 
and , and terminating on the thirty-first day of July, one thousand 
nine Rs and six, have licence and permission from the Postmaeter- 
General. 

(i.) To establish, instai and work, for the purposes hereinafter men- 
tioned, at the stations on shore specified in the Schedule hereto, and on 
board British ships, apparatus for wireless telegraphy of the kind used in 
the system known as the system of wireless telegraphy (which 
фа is hereinafter referred to as ‘‘ tbe licensed apparatus ") provided 
that the apparatus installed at each station on shore shall be of the 
character specified in the said Schedule opposite to the name of such station. 

(ii.) To transmit and receive messages by means of wireless telegraphy 
between the said stations and ships at sea and to transmit and receive 
between one of the said stations and another messages incidental to oom- 
munications between the said stations and ships at sea, but no other 
messages. 

(iii.) To receive money or other valuable consideration for or in respect 
of the use of the licensed apparatus or for or in respect of the transmission 


or receipt by means of the said apparatus of messages between the said 
stations and ships at sea. 


(2) The licensee shall, before installing the licensed apparatus upon an 
British ship, give to the Postmaster-General notice of the name of suc 
ship, the period for which the apparatus is to be installed and the several 
particulars in relation to such apparatus specified in the schedule hereto 
under the heading ‘‘ Character of Apparatus." 


3. Restrictions on Use of Apparatus.—The licensed apparatus shall not 
be used by the licensee, or by any other person either on his behalf or by 
his permission, for the transmission or receipt of messages, except messages 
authorised by this indenture, and in particular the licensed apparatus shall 
not be used for the transmission by wireless telegraphy of any telegram to 
or from any British possession or protectorate or foreign country, either 


directly or by means of any intermediate station or stations (whether on 
shore or on a ship at sea). 


4. As to Interference, —(1) The licensee shall so work the licensed 
apparatus as not to interfere with the working of any wireless telegraph 
station established in the British Islands, or the territorial waters abutting 
on the coasts of the British Islands, by or for the purposes of the Post- 
master-General, or any department of His Majesty's Government, or for 
commercial purposes, and, in particular, with the transmission or receipt of 
any messages between or at wireless telegraph stations established as afore- 
said on land, and wireless telegraph stations established on ships at sea. 

(2) With a view to preventing such interference as aforesaid, the licensee 
shall comply with al! directions which shall be given to the licensee by 
the Postmaster-General, and with all rules prescribed by the Postmaster- 
General for observance by his licensees— 

(а) With respect te all arrangements to be adopted for the purpose of 
syntony, or enabling the messages exchanged by means of the licensed 


apparatus to be distinguished from those emanating from any other wire- 
less telegraph station ; 


(b) With respect to any alternation of messages which the Postmaster- 
General may think necessary ; and 


(c) Generally with. respect to avoiding interference between one wireless 
telegraph station and another. 

(3) The licensed apparatus shall not, without the consent of the Post. 
master-General, be altered or modified in respect of any of the particulars 
mentioned in the schedule hereto. 

(4) The licensee shall at all times indemnify the Postmaster-General 
against all actions, claims and demands which may be brought or made 
by any corporation, company or person in respect of any injury arising 
from any act licensed or permitted by these presents. 


5. Protection of Naval Signalling. —(1) The licensee shall not by the 
transmission of any message by means of the licensed apparatus or other- 
wise by the use of the licensed apparatus interfere with naval signalling. 

(2) The licensee shall, if so required, in writing, by the Admiralty, 
cease to use the licensed apparatus for such period (not exceeding two 
houra in any one day) as may be specified by the Admiralty. 

(3) If the Admiralty are of opinion that the working of the licensed 
apparatus at any station specified in the schedule hereto is inconsistent 
with the free use of naval signalling, the licensee shall when required in 
writing by the Postmaster-General so to do close the said station. 

(4) Theee provisions for the protection of naval signalling shall be con- 


strued to be without prejudice to the generality of any other provisions of 
this indenture. 


6. Licensee to Observe International Convention and Regulations.—Vor 
the purpose of this indenture the licensee shall observe the International 
Telegraph Convention and the International Telegraph Regulations so far 
as the said Convention and Regulations apply to wireless telegraphy in 
common with ordinary land and submarine telegraphy, but the provisions 
of the said Regulations in relation to semaphore telegraphy shall not be 
held to apply to wireless telegraphy. 


7. Messages to be Transmitted without Favour or Preference.—Subject 
to the provisions of this indenture the licensee shall transmit messages by 
means of the licensed apparatus on equal terms without favour or pre- 
ference, whether as regards rates of charge, order of tranamission or 
otherwise. 

8. Messages on His Majesty's Service to have Priority.—(1) If and 
whenever any department of His Majesty's Government shall require the 
licensee, his servants or agents to transmit by means of the licensed 
apparatus any message on His Majesty's service (including messages to 
and from ships of His Majesty's navy) such messages shall have рови 
over all other messages, and the licensee, his servants and agents shall, 
as soon as reasonably may be, transmit the same, and shall, until trans- 
mission thereof, suspend the transmission of all other eng | 

(2) In respect of messages transmitted on behalf of His Majesty s 
Government, the licensee shall charge rates not in excess of half of the 
rates charged to the ordinary public. | 

(3) The licensee shall not be entitled to claim any compensation m 
respect of the suspension of the transmission of messages as aforesaid. 


9. Licensee to Receive Signals of Distress.—The licensee shall, so far 
as possible, receive from ships and light stations all requests for assistance 
and all signals of distress, and re-transmit them with the least possible 


delay to the proper authorities by means of the licenced apparatus or any 
other means in his power. 


10. Licensee to Employ British Subjects.—The licensee shall employ 
British subjects only at his stations on shore. 


11. Provisions as to Secrecy.—The licensee shall not divulge to any 
person (other than properly authorised officials of His Majesty's Govern- 
ment or a competent legal tribunal), or make any use whatever of any 
message coming to the knowledge of the licensee, and transmitted by naval 
signalling or by any system of wireless telegraphy provided or maintained 
by or for the purposes of the Postmaster-General or any department of 


His Majesty's Government or by any licensee of the Postmaster-General 
(other than the licensec). P 


12. Registers of Messages to be Kept.— All mes transmitted by 
means of the licensed apparatus shall be copied in full in registers to be 
kept by the licensee for that porpora and in such registers each of such 
messages shall be accompanied by its identifying number and date and 
full particulars of its places of. origin. and ultimate destination and such 
further particulars as the Postmaster-General shall from time to tme 
reasonably require to be shown, messages on His Majesty's service being 
in such registers distinguished from. other messages. The licensee shall 
preserve all used measage forms, written and printed, and transcripts of 
messages and all other papers for such period as is from time to time рге 
scribed by the International Telegraph Regulations, and such registers 
and message papers shall be open to the inspection of the Postmaster- 
General or jm officers thereto authorised at the head office of the licensee 
in between the hours of 10 a.m. and 5 p.m. on 
every day except Sunday or a statute or general holiday. 


13. Power to Postmaster. General to Inspect Apparatus, —The Postmaster- 
General and his engineers and agents may from time to time aud at all 
reasonable times enter upon all or any of the stations, offices and works in 
the possession or occupation of the licensee, either solely or jointly with 
any other person or persons, for the purpose of inspecting, and may 
inspect any apparatus fixed or being in such places respectively for the 
purpose of sending and receiving messages by wireless telegraphy and all 
other telegraphic instruments and apparatus fixed or being in such 
stations respectively, and the working and user of such apparatus and 
telegraphic instruments respectively. | 
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14, (1) Interference with Telegraphic Lines of Postmaster-General.— 
All apparatus used or intended to be used by the licensee shall be so 
erected, fixed, placed and used as not either directly or by reason of the 
working or user thereof to interfere with the efficient or convenient main- 
tenance, working or user of any telegraphic line of the Postmaster-General 
which may from time to time exist, or which it is probable that the 
Postmaster-General may have occasion to erect, place, fix or use, or to 
expose any such line to risk of damage or to risk of interference with the 
efficient or convenient working or user thereof. 

(2) In case any telegraphic line of the Postmaster-General shall be 
damaged or the efficient working or user thereof shall be wholly or 
partially interrupted or otherwise interfered with, and the engineer-in- 
chief for the time being of the Post Office shall certify in writing under 
his hand that such damage, interruption or interference has been caused 
directly or peanut’ any apparatus used or intended to be used by the 
licensee, or by anyt done by or on behalf of the licensee in relation 
thereto, the licensee shall on demand pay to the Postmaster-General all 
costs that shall be reasonably incurred by him in repairing such damage 
and in removing or altering such telegraphic line so as to restore the same 
to efficient working order, and in adding thereto or substituting therefor, 
either tomporarily or permanently, any other telegraphic line if the said 
mmi shall certify that such addition or substitution is reasonably 
requi 

(5) For the purposes of this article the expression “telegraphic line” 
has the same meaning as in the Telegraph Act, 1878, and the expression 
“ telegraphic line of the Postmaster-General includes a telegraphic line 
belonging to or worked or used by the Postmaster-General, or constructed 


or maintained by him for any department of the Government or other 
body or person. 


15. Provisions of any Wireless Telegraphy Convention to be Observed.— 
If His Majesty’s Government adhere for the United Kingdom to any 
International Convention on the subject of wireless telegraphy the licensee 
shall observe at all his stations, whether in the British Islands or on 
British ships, the provisions of such Convention, and of any detailed 
regulations made thereunder for carrying such provisions into effect. 


16, (1) Royalties.—The licensee shall pay to the Postmaster-General for 
and in respect of the licensee hereby granted a royalty of £1 per annum 
In respect of each station and a royalty of5s. per annum in respect of each 
British ship at or on board of which the licensed apparatus is installed. 

(2) All royalties payable under this indenture shall be payable upon 
the quarter day first ensuing after the date when the Шейше]. apparatus 
has been installed at any station or on board any British sbip and on the 
same quarter day in each succeeding year. 


17. Licence not to be Assigned.--Except with the consent in writing of 
the Postmaster-General the liconsee shall not assign, underlet or other- 
wise dispose of or admit any other person or body to participate in the 
benefit of the licences, powers or‘authorities hereby granted, or any of such 
licences, powers or authorities, 


18. (1) Power to take Possession of or Control Apparatus upon Emer- 
gency.—If, and whenever in the opinion of one of His Majesty's Principal 
Secretaries of State, an emergency shall have arisen in which it is expe- 
dient for the public service that His Majeaty’s Government shall have 
control over the transmission of m 8 by the licensed apparatus, it 
shall be lawful for the said Secretary of State by warrant under his hand 
to direct and cause so much of the licensed apparatus as is within the 
United Kingdom or the territorial waters‘thereof, or any part of the licensed 
apparatus to be taken possession uf in the name and on behalf of His 
SAU NM to be used for His пауз sorvice and, subject thereto, for 
such ordinary services as to the said secretary of State may seem fit, and 
in that event any person authorised by the said Secretary of State may 
enter upon the stations, offices and works of the licensee or any of them 
and take possession thereof and use the same as aforesaid, 

(2) One of His Majesty's Principal Secretaries of State may when he 
considers such an emergency as aforesaid to have arisen, instead of taking 
55 of the stations, offices and works of the licensee, or any of them, 

irect and authorise such persons as he may think fit to assume the control 
of the transmission of messages by the licensed apparatus, either wholly 
or partly and in such manner as he may direct, and such persons may 
enter upon the licensee's premises accordingly, or the said Secretary of 
State may direct the licensee to submit to him or any person authorised 
by him all messages tendered for transmission or arriving by the licensed 
apparatus or any class or classes of such messages, to stop or delay the 
transmission of any messages or deliver the same to him or his agent, 
and generally to obey all such directions with reference to the transmission 
of messages as the Secretary of State may prescribe, and the licensee shal! 
obey and conform to all such directions. 

($) In any such case as aforesaid, if the licensee shows that during the 
exercise of any of the powers aforesaid his receipts for the licensed appa- 
ratus with respect to which the said powers have been exercised, have 
been less than his receipts from the same source during a corresponding 
period, His Majesty's Government shall pay to the licensee, as compensa- 
tion for any loss of profit sustained by the licensee by reason of the exercise 
by the Secretary of State of any of the powers hereby reserved, such sum 
as may be settled between the Secretary of State and the licensee by 
agreement or as in case of difference may be determined by arbitration. 
Provided always that no such compensation as aforesaid shall be paid if 
and so far as the powers hereby reserved to the Secretary of State are 
exercised for the р of preventing direct communication with any of 
His Majesty’s enemies and, save with the consent of the Secretary of 
State, no such compensation shall be paid if and so far as the powers 
aforesaid are exercised for the Aad of preventing indirect or suspected 
communication with any of His Majesty’s enemies or of protecting the 
interests of His Majesty under the apprehension of impending war. 


by 
ing 


(4) In estimating such compensation as 1n the last sub-clause provided 
tbe arbitrator shall take into account all the circumstances of the case, 
including not only any such loss as aforesaid, but also any additional profit 
accruing to the licensee (whether from the use of the licensed apparatus so 
taken possession of or controlled, or from any other apparatus used by 
him) from the emergency which gave rise to the exercise of the powers 
aforesaid. And as regards the licensed apparatus with respect to which 
the said powers have been exercised, the receipts of the licensee during a 
period corresponding to that of the exercise of the said powers shall be 
deemed to be the receipts which the licensee would have taken during the 
period of the exerciae of the said powers had the powers not been exercised. 


19. Provisions for Determination of Licence in Certain Events, —In any 
of the following cases (that is to say) :— 

(a) In case any sum of money which ought to be paid by the licensee 
to the Postmaster General, under or by virtue of these presenta, 
shall be in arrear and unpaid for one calendar month after the time 
at which the same ought to be paid under or by virtue of the 
covenants herein contained, or 

(b) In case of any breach, non-observauce or non-performance by or on 
the part of the licensee of any of the covenants (other than a 
covenant for the payment of money) or conditions herein contained 
and on the part of the licensee to be observed and performed 

then and in any such case the Postmaster-General may, by writing under 
his seal, revoke and determine these presents and the licences, powers 
and authorities hereinbefore granted and each and every of them, and 
thereupon these presents and the said licences, powers and authorities 
and each and every one of them shall absolutely cease, determine and 
become void. І 

Provided always that no such revocation or determination as aforesaid 
shall prejudice or affect any right of action or remedy which shall have 
accrued or shall thereafter accrue to either of the parties hereto under the 
covenants herein contained. 


20. Licence not to affect Postmaster-General's Rights.—Nothing in these 
presents contained shall prejudice or affect the right of the Postmaster- 
General from time to time to establish, extend, maintain and work any 
system or systems of telegraphic communication (whether of a like nature 
to that hereby licensed or otherwise) in such manner as he shall in his 
discretion think fit, neither shall anything herein contained prejudice or 
affect the right of the Postmaster-Geveral from time to time to enter into 
agreements for, or to р licences relative to the working and user of 
telegraphs (whether of a like nature to those hereby licensed or otherwise) 
or the transmission of messages in any part of the United Kingdom by 
means of wireless telegraphy, or by any other means with or to any person 
or persons whomsoever upon such terms as he shall in his discretion think 
fit. And (save as in this indenture expressly provided) nothing herein 
contained shall be deemed to authorise the licensee to exercise any of the 

wers or authorities conferred on or i rta by the Postmaster-General 
b. or under the Telegraph Acts or any of them. . 


21. Arbitration, —All matters which in pursuance of the provisions 
aerein contained are to be detorn:ined by arbitration shall be referred to 
arbitration in accordance with the provisions of the Arbitration Act, 1889, 
or any then subsisting statutory re-enactment or modification thereof. 


Notices, &c.—Any notice, request, or consent (whether expressed to be 
in writing or not) to be given by the Postmaster-General under these 
presents may be under the hand of any one of the secretaries or assistant 
secretaries for the time being of the Post Office, and may be served by 
sending the same by registered post letter to the licensee, and any notice 
to be given by the licensee under these presents may be served by sending 
the same by registered post letter addressed to the secretary of the Post 
Office at the General Post Office, London. 


The Schedule before referred to. 


1. Character of apparatus. 
| 5. 4. 5. | 6. 7. 
Name of | Maximum |Mean range Power 
station. range of of |Description | (cur- | Source 
signalling. | signalling. of receiving length. reut & of 
With the licensee’s apparatus. vol- | power. 
= own apparatus. ES tage. 
— | 


The points of difference between the Commercial licence 
given above and the ** Experimental " licence are as follows:— 


The last paragraph of clause 1 is omitted. 
Clause 2 prescribes that the experimental stations which it is proposed 
to erect are to be specified in the schedule. 

Clause 5 has an extra sub-section as follows: — Whenever the operators 
at any signal station of the licensee perceive through the medium ol the 
instruments used by them that naval signalling is proceeding, tuey shall 
refrain from using the licensed apparatus until all indication that naval 
signalling is proceediug shall have ceased." 

Clauses 6, 7, 8, 9, 10 and 12, 15, 16 and 21 are omitted. 

Sub-sec. 2, 5 and 4 of sec. 18 are omitted. | 

An additional clause (11) is included, entitled ** Determination," which 
reads as follows: The Postmaster-General may, at any time in his absolute 
discretion, give notice in writing to determine these presents and the 
licence or permission hereby given at the end of one calendar month from 
the date of such notice, and at the expiration of that period the licence or 
permission hereby granted shall cease and determine accordingly, but 
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without prejudice to any remedy of the Postmaster-General under any 
covenant or provision herein contained on the part of the licensee to be 
observed or performed.” 

The schedule to the“ Experimental“ form is as follows :— 


Character of apparatus. 
2. | 3. 4. 
Maximum range of signal- | Power. Source of 
ling with the licensee's (Current and voltage.) | power. 
own apparatus. 


| | 


The Private Business” form is very similar to the “ Experi- © 
mental” form in its comparison with the ** Commercial " form. 
As before stated, authority is merely given to erect certain 
specified stations as set out in the schedule. 


An addition is made to clause 3 stipulating that no money or other 
return shall be received by the persons working the stations for any 
messages transmitted. 

The extra sub-section to clause 5 of the '' Experimental" form is + 
included, as is also the“ Determination” clause given above. 

Secs. 6, 7, 8, 9, 10, 12 and 15 and 21 of the ‘‘ Commercial " form are 
omitted, as well as sub-secs. 2, 3 and 4 of sec. 18. 

In the clause relating to“ Royalties” the amount to be paid is left ч 
blank, there being a marginal note to the effect that where the telegram 
licensed come within the first and second exception to sec. 5 of the Tele- 
graph Act, 1869, this clause should be omitted. 

The schedule to the form is the same as that attached to the ‘‘Com- 
mercial ” licence, with the deletion of column 3, 
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BLAST FURNACE GAS ENGINES FOR ELECTRIC 
POWER GENERATION. 
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One of the largest generating stations in which the motive 
power is supplied by gas engines using the waste gases from 
the blast furnaces is that erected at the Phoenix iron and 
steel works in Laar, near Ruhrort (Germany). Ly the 
courtesy of the management we are able to publish a_ brief 
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Fic. 1.—CuHarts SHOWING COMPOSITION OF VARIOUS GASES. 
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description of the installation. At present the generating 
plant consists of three 1,000 н.р. sets, while three other 
sets of 800 н.р. each are in course of erection and are ex- 
pected to run this spring. These gas engines are directly 
coupled to three-phase alternators, built by the Allgemeine 
Elektricitats-Gesellschaft of Berlin. The larger sets run at a 
speed of 100 revs. per min., but the three 800 H.P. sets are to 
run at 140 revs. per min., this speed being chosen to enable 
the use of existing dynamos. 

Fig. 1 shows the approximate calorifie value and composition 
of various kinds of power gases used for gas engines. The 
produetion of every ton of crude iron liberates, we are 
informed, about 88,000 cubie ft. of blast furnace gas, having 
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the composition shown in the diagram and a calorific value of 
some 85 to 110. B. Th. U. per cubic foot. 

After leaving the furnace, the gas is freed from its coarser 
impurities by passing through a number of ventilators into 
which water, in form of a spray, is injected, The gas is then 
forced by two other ventilators into the scrubber plant, where 
it first passes through two cylinders against a finely divided 
stream of water, and then flows through two coke scrubbers 
iuto the main gas pipe. After leaving the scrubber plant, it is 
stated that 1 cubic ft. of gas contains only about 0:00875 grains 
of dust and from 4 to 6:5 grains of water. 

The gas main runs along one side of the engine room, a 
separate pipe connecting it with each of the gas engines, which 
are placed side by side in the building. Each of these short 
connecting pipes terminates in an iron receptacle, interposed 
for steadying purposes. From these the gas flows to the mix- 
ing chambers on top of the engine. Fresh air is drawn into 
the mixing chamber from a system of underground tunnels. 
Current for the electric ignition is normally taken from the 
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cooling water first flows quickly past the hottest parts of the 
engine, and then gradually slows down as the cooler parts are 
reached. The covers at each end of the cylinders are also 
water-cooled, but they can be easily removed, leaving the inte- 
rior of the cylinders and the valves open for inspection and 
cleaning. At each cylinder end there is an inlet valve at the 
top and an exhaust valve at the bottom, the latter being water- 
cooled. The piston is as short as compatible with safety, 
and is fitted with piston rings of cast iron. It, too, is arti- 
ficially cooled, the water being conducted to and from it 
through the piston rod, which is hollow and of crucible steel. 
The bearings of the crank shaft, the glands of the piston 
rods, and the slide bars are lubricated by oil under pressure. 
Each gland has its own oil pump. The main bearings as well 
as the motion block of the crosshead are lined with white 
metal. All the valves are of the poppet” type and the speed 
of the engines is governed by varying the explosive mixture. 
The valves are actuated by a lever arrangement, which itself 
is set in motion by a number of eccentrics. These eccentrics 


F16. 3.— 1,000 H.P. GENERATING SETS AT THY PHHHNIX STEEL AND IRON Works. 


continuous-current lighting mains, but a storage battery is 
provided as a stand-by, and may readily be switched on to the 
ignition device by a two-way switch. 

The engines were built by the Niirnberger Maschinenbau- 
Gesellschaft, and are illustrated in Figs. 2, 3 and 4. 
work on the Otto cycle, but with two double-acting cylinders 
mounted in tandem. In order to diminish the thickness of 
the piston rods as much as possible they are machined in such 
a way as to be curved slightly upwards before weighed down 
by the pistons. The weight of the latter is just sufficient to 
straighten the rod when the piston is at the centre of its stroke. 
In order to facilitate access to the crosshead the cast-iron 
frame which supports the crank shaft bearings is built low, but 
is strengthened by substantial stays of round iron, as shown. 
Since the principal pressure on the crosshead has a downward 
direction, it was only necessary to provide lower slide bars, 
but any upward motion of the crosshead is made impossible by 
suitable guides. To avoid all deformation the cast-iron cylin- 
ders are symmetrical in form, and the water jackets are pro- 
vided with a number of large openings for facilitating the 
removal of deposits. To obtain perfect cooling the water 
jackets are so arranged and dimensioned that the incoming 


for lubricating the spindle of the exhaust valve. 
They 


are keyed to the half-time shaft, which carries a small flywheel 


of its own and is driven through gearing from the main shaft. 
There are special oil pumps for lubricating the cylinders and 
The lubri- 
cation of all the external parts, however, is done by gravity, 


the oil being fed to the different parts through large-sized 
tubes from a common tank fixed in a high position. All super- 


fluous oil is collected in a tank in the cellar, cleaned from all 
coarse impurities and pumped back into the oil tank in the 
engine room. Grease is used for lubricating the eccentrics 
and parts of the governing mechanism. 

The cooling water is fed to the different parts under a pres- 
sure of about 20ft., but special pumps are required for forcing 
the water into the moving shaft and piston. The cooling 
water which flows out of the engine at various points may be 
regulated in volume at these different points so as to obtain 
the desired cooling with the minimum of water. There is also 
a valve in the main water pipe which is used when starting 
or stopping the engine. For an initial temperature of the 
water of about 60°F. and a final temperature of some 105'F. 
the quantity of cooling water required per brake horse-power- 
hour is stated to be about 6} gallons. 
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- The engines are started with compressed air. 

It is claimed that every brake horse-power-hour produced 
by the engines corresponds to an expenditure of from 8,700 to 
10,300 B. Th. U. only. 

The dynamos driven by these gas engines generate three- 
phase current at 2,000 volts and 47 со per second. They 
work in parallel and supply electricity for power and light 
to the various parts of the works, where the pressure is 
reduced to 200 volts by transformers. А 1,200 H.P. motor 
(capable of withstanding 50 per cent. overload) is being 
installed, in addition, for driving the rolling mills. 
be supplied with current directly from the 2,000-volt mains, 
and will run at 130 revs. per min. at full load. The motor 
is directly-coupled to the finishing rolls, but drives the 
roughing-down mill by ropes. The rolls—which produce light 
mng oda sleepers, angle iron and joists of all descriptions, 
from blooms weighing 800lb. to 2,200lb. and of 8 sq. in. 
section—consist of roughing-down rolls and опе finishing 
train. Tbe roughing-down trains are of the three-high type 
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Fic. 4.—Enp View or Рн‹кзїх Gas ENGINE. 


with one housing, and have rolls 2ft. in diameter which rotate 
at 100 revs. per min. The finishing train, on the other hand, 
is of the three high type with three housings. Its rolls have 
a diameter of Ift. Sin., and rotate at 130 revs. per min. as 
already mentioned. | 
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ELECTRICAL EQUIPMENT OF MESSRS. HARLAND & 
WOLFF'S SHIPBUILDING WORKS. 
(Continued from p. 832.) | 


Before proceeding with a description of the applications of 
the motors in the shops, we may mention the results of the tests 
of the generating plant, taken after erection last November. 
The full-load and over-load trials proved satisfactory with regard 
to temperature rise and so on, and we need not give full par- 
ticulars of these. The most interesting of the trials was the 
steam-consumption test taken on one of the combined con- 
tinuous-current and three-phase sets. The following table gives 
the conditions and the results of the tests :— 


Engine.—Steam pressure at engine stop valve........ 2001b. per sq. in. 
Steam pressure at intermediate cylinder receiver | 
(39:75 max.), mean ........................ 36lb. ,, - 
Steam pressure &t low-pressure cylinder receiver, 
E C llb. „ 
acuum, left-hand condenser, 27°25in. | ; 
Vacuum, right-hand condenser, 26:75in. fan 2nm. 
Barometer ааваа ELA IA V 80:35in. 
Revs. by counter (not taken by tachometer) approx. 107 R. P. . 
Continuous- current Generator. —Kilowatts............ 269:95 
Excitation kilowatts (ѕерагаќе).................. 31 


It will | 


Three.phase Generator. —Kilowatis............ eee 365˙8 
, ssa Lr pr t E ed yen 0°78 
Excitation kilowatts (separate) ................ 9:0 
The total kilowatts as measured ............... . 635 
Indicated Н.Р. (calculated) .................... 1,080 
Indicated Н.Р. (as per cards taken) ............ 1,045 
Total steam consumption for 30min.,  5,7751b. 11,5501, per hour. 

RESULTR. 


Steam consumption as measured on test, with saturated steam at 200lb. 
per sq. in. having a percentage of moisture not ascertained and 27in. 
vacuum, based on the т.н.р. calculated from the kilowatts 

= 11:21. per r.B.».-hour. 
= 18:2]b. per kw.-hour. 

The above includes the power taken to drive the air pumps, and the 
water discharged by the traps draining intermediate and low-pressure 
cylinder jackets, but is exclusive of the power required by excitation 
and to drive circulating pumps. The actual consumption, including 
excitation and circulating pumps was 

us = 19:1lb. per kw.-hour. 

The generators, when above tests were taken, were not working at their 
maximum efficiencies, and if one were fully loaded, the results would 
be slightly better —i.c., at 623kw. and 1,000 т.н.р. with saturated (not 

) steam at 2001Ь. pressure per sq. in. and 27in. vacuum. (Ex- 
cluding excitation and circulating pump.) : 
= 17°75lb. per kw.-hour. 
Ditto, including excitation and circulating pumps 
= 18:661b. per kw.-hour. 
It may be noted that the jackets of the low and intermediate cylinders 


form part of their respective receivers. 

In the case of the high-pressure cylinder the water dis- 
charged by the steam trsp is not included, as this dis- 
charges direct to tbe hot-well through the exhaust feed 


heater. 

In determining the size of motor for each shop 
or machine, an actual test was made in all cases by 
connecting a motor to the machine through a record- 
ing ammeter or wattmeter, and thus obtaining 
information as to the power required for driving. 
This method of testing was carried out systemati- 
cally, and as a result Messrs, Harland & Wolff have 
in their possession a most valuable set of records 
showing the power required for driving a large 

number and variety of machines and 


dis machine tools. In the course of these 
MN ы ES. tests, an instructive observation was 
eder. AS made of the power wasted in the counter- 
M deret shafting of a shop of average size, and 


this is shown in Fig. 4. The shop in 
question was one half of one of the 
plater's sheds, aud contained punching, 
shearing, planing machines, &c., and 
bending and straightening rolls. We 
reproduce the readings between 11 a.m. and noon, but it 
may be mentioned that the record for the remainder of the day 
is of a similar character. The shaded portion is the energy 
utilised in driving the shafting, which is now saved with 
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Fic. 4.—Record of work done by 100 н.р, Induction Motor driving 
north platers’ shed. Three-phase squirrel-cage rotor, 420 volts. Maxi- 
mum Power Factor 0:86. Minimum Power Factor 0:75. Mean Power 
Factor 0:81. Shaded portion represents energy absorbed in shafting. 


individual electric drive for each machine, there being now 
about 20 motors in this portion of the shop. To appreciate 


| this saving fully, it must not be forgotten that with shafting 
drive the percentage additional consumption of energy is much 


larger than the percentage increase of the maximum power 
required, forthe waste goes on continuously throughout the day, 
whether only a single machine or all machines are running. 
The loss due to the transformation of electrical into mechanical 
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energy by the motors, on the other hand, and the loss in the 
mains feeding the shops—and to a large extent the losses in the 
generating station itself—are merely a percentage of the load 
at any moment, and do not continue at the same value whether 
29 tools are doing their maximum amount of work or standing 
still. 

Figs. 5, 6, 7 and 8 are specimen tests on various classes of 
machine tools. They have been reduced one-half from the 
original records taken with an Elliott recording ammeter. 
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Fic. 5.— Test made on Planer Roughing 4-crank Web Slabs, aggregate 
weight 6 to 7 tons (fairly heavy load). Speed of cut 18:5ft. per min., 
return 46ft. per min. Two tools in use each cutting gin. with Jin. feed. 
High Peaks represent reversal to quick return. Wavy curve line is due 
to irregular cut depth and spaces between slabs. Reading in amperes at 
440 volts. 


Reversal from out to quick return. 
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Fic. 6.—Test made on Horizontal and Vertical Planing Machine. Wall 
creeper : Speed of cut 16ft. per minute. Return 32ft. per minute. Weight 
of column and tool box reversed about 10 tons. }in. cut, with one rough. 
ing tool p in. feed. Reading in amperes at 440 volts. 


| Seconds, 
Fic. 7.— Test made on 7ft. Vertical Turning and Boring Mill. Mate- 


rial: Cast iron. Diameter of job 36in. Table running 2] n.».w. Two 
tools working. Cnt jin. each tool. Reading in amperes at 440 volts. 
Note: The ripples on curve are caused by intermittent nature of cut. 
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Fic. 8.—Test made on 70in. Crankshaft Lathe. Two tools jin. cut, 
то oo on steel tunnel shaft 16in. diameter. Readings in amperes 
& volts. | : 


Full particulars of the work done by the machine are given 
beneath the curve in each case, so that the diagrams are self- 
explanatory. In the case of Fig 8 the cut at the portion of 
the curve shown was limited by the belt slipping. The belt 
was tightened when the current rose t9 about 30 amperes. 
This machine, when direct driven, will, it is estimated, easily 
absorb 60 to 80 amperes on heavy work. 

The largest number of the tools that have been converted 
to electric driving up to the present are those for which three- 
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phase motors with wound rotors have been chosen. For 
these, in the majority of cases, the motors have been supplied 
by the Allgemeine Elektricitäts Gesellschaft. In accordance 
with Messrs. Harland and Wolffs specification, the motors 
have in most cases outside bearings, that is to say, the pinion 
does not overhang the bearing, but is inside it. The firm's 
long experience has shown that this arrangement diminishes 
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Fia. 9.— ARRANGEMENT OF MOTOR FOR DRIVING LINE SHAFIING, 


largely the wear and tear, and thus reduces the repair bill. In 
cases where the tools are subject to shocks, the motor is mounted 
on helical springs in the manner shown in Figs. 9 to 11, an 
arrangement suggested by Herr Lasche of the A.E.G.Co. The 
details of this method of support will be apparent from Fig. 9, 
which shows one of the few cases in which a motor is employed 
for driving a line of shaftimg. For three-phase motors up to 


MOTORS. 


Ев. 10.—BAND-SAW DRIVEN BY TWO 22 н.р, A. E. G. 


100 B. H. P., squirrel-cage rotors are used, this type being mostly 
of the Westinghouse make. Messrs. Vickers, Sons & Maxim, 
W. H. Allen, Son & Co., Laurence Scott & Co. and the A.E.G. 
Co. are supplying the continuous-current motors. 

In all dusty situations such as the foundry and sawmill, the 
motors are totally enclosed and elsewhere semi-enclosed, the 
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end covers having, as a rule, hooded apertures to prevent 
foreign matter from dropping through; the exceptions are 
some of the squirrel cage three-phase motors, with the usual 
perforated end plates, which can be readily cleaned. A port- 
able electrically-driven air compressor, with hose-pipe and 
nozzle, is used for blowing out the dust. 

Fig. 10 is a heavy band saw, and illustrates one of the great 
advantages of electric driving. It is employed for sawing up 
long planks, and consequently a long distance must be left 
between the machines. A second machine is seen in the back- 
ground in the figure, the distance between the two machines 
being about 82ft. As each machine takes some 40 H.P. to 
drive it, the saving in countershafting losses is very great; 
and this is enhanced when account is taken of the time required 
to bring the heavy logs to the machine and for the adjustments 
before starting. During this time the machine stands idle, 
but the countershafting would be running continuously. 
There are four heavy band saws in this shop, and three of 
them were standing still when we inspected it. 

As illustrating the amount of energy taken by shops with 
individual motor drives, it may be mentioned that in the new 
saw mill there are 26 motors, aggregating 416 B. H.P., at, say, 
85 per cent. commercial efficiency, 489 E. H.. The average 
weekly energy demand measured by meter at the generating 
station, and therefore including transmission losses for the 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
(Continued from page 834.) 


The K.G. type meter of the same make is of the oscillating 
type and is finished in the usual good style. It is a watt-hour 
meter, and consists of a fixed main coil, H (Fig. 45), in front 
of which a vertical spindle, carrying a small shunt coil, S and 
an arm, K, is capable of oscillating, the distance being made 


aa by the arm K swinging against the two contact stops 
<, Ks. 

The shunt circuit 1s somewhat complicated and comprises 
two parts; the one is the shunt coil, and the other a relay 
which reverses the current in the shunt coil and works the 
counting mechanism. In Diagram 45, Mi, M, are the relay 
magnets which attract the relay armature R; this armature is 
alternately pulled towards М, and М,, making electrical con- 
tact respectively with the contact pins C,,C,. By means of a 
ratchet gear, R also works the toothed wheel W, which is the 
first wheel of the counting gear. The contact arm K alter- 
nately strikes the contact pins K, K, and in doing so short- 
circuits M, or M, When M, is short-circuited, M, pulls R 


M | err: 


Fig. 11.—BrAM-RENDER DRIVEN RY 10 н.р. A. E. G. MOTOR.. 


nine weeks ending March 4, 1905, was 2,705 units = 67:5 E. I. P. 
for 54 hours. 

This gives a ratio of Pf. 1 — 13˙8 

| connected E. II. b. 
per cent., whilst during the heaviest week the proportion was 
less than 18 per cent. 

The motors displaced seven steam engines, aggregating 
326 1. H.P. in the old saw mill. 

Two continuous- current motors, rated at 22 Н.Р. each, are 
fitted to the machine shown in Fig. 10, and series parallel 
control is employed. The spring suspension of one of the 
motors is clearly seen in the figure. It is difficult to give an 
average figure for the rate at which the saw will do its work, 
but, as an example, working on pitch pine logs 144 ins. deep 
it will turn out 50ins per min. with six saws cutting. 

Fig. 11 is a beam bender in another shop driven by a 
10 B. H. P. motor. In this case the motor and gearing is boxed 
in beneath floor level, and the advantage of this over 
mechanical drive is again evident, for heavy iron beams of 
considerable length have to be brought to the machine. 


(To be continued.) 


Thunderstorms.—Severe thunderstorms have occurred at 
various parts of the country during the weck. Damage to 
property is reported from Colchester and Truro. On Wednes- 
day there were thunderstorms in the neighbourhood of London. 


—— . —————— ge мма 


Fic. 45.—DIAGRAM or THE ELECTRICAL CompaNy’s K. G. METER. 


over, and owing to it being so much nearer M, it remains 
there until M, is short-circuited, when it returns to Mi. Thus, 
each time K touches K, or K, the direction of the current in 
S is reversed by R making contact at C, or C,. It will be 
noticed that the shunt current is never actually broken, as the 
contact points only short-circuit parts of the circuit; the 
changes are thus effected without sparking, and, consequently, 
the contacts should remain in good condition for a considerable 
time. 

The actual connections, as arranged in the meter, are shown 
in Diagram 46. The meter is provided with the usual F oucault 
brake, as seen at the top in Fig. 47. The magnet is no 
movable, so that adjustment at high load must be made by 
altering the length of path of the oscillating member, the 
speed being increased by shortening the path. For this pur 
pose the contact pins are screwed. 

A compounding coil is provided, being supported on 3 
slotted brass strip, seen to the right in Fig. 47. ‘The counting 
train, which is of the cyclometer pattern common to other 
meters of this make, is in this case not worked by the man 
moving part; consequently any irregularity in its friction will 
not affect the accuracy—except by jamming and thus prevent 
ing the action of the relay, in which case the meter would stop 
altogether. uu 

The speed of these meters is low (about 80 single oscillations 
in 100 seconds at full load), the travel of thecontact arm being 


—._————- ie a c —— EE 


From a forthcoming book to be published by The Electrician" 
Printing and Publishing Co. All rights are reserved. 


only through a small angle, The moving portion, therefore, 


should be very accurately balanced and the meter installed | fields. 
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and moving coils are doubled, so as to be unaffected by stray 
A particular advantage possessed by this meter is that 


plumb, otherwise the oscillation in one direction would take a | its registering gear is not contained in the meter case proper, 


much longer time than in the other, making the meter slow at 
low loads and increasing the starting current. 


The object of the oscillating meter is to provide a continuous- , small wires. 


the relay and dials being enclosed in a small case, the two 
portions requiring only to be electrically connected by the five 
These are supplied with the meters in the shape 


current watt-hour meter not having a commutator or other | of a flexible cable, thus it is possible to have the recording 


rubbing parts, and so reducing the friction. The current is 
carried to the moving coil by two very small spirals of fine 


Fic, 46.—Connections oF THe ELECTRICAL Company’s K.G. METER. 


wire. The length of these wires is great, во that their torsional | 


effect is negligible. The angle through which the moving coil 
oscillates being small, no practical difference is discernible in 
the torque, which is very low. The full-load torque of a 200- 
volt 10-amperes meter of this type was found to be just under 
1 gramme-centimetre. The only friction is the top and bottom 
bearing friction, but a damaged jewel would, owing to the low: 


Fio. 47.—]INTERIOR or THe ELECTRICAL Company’s K. G. METER. 


ness of the torque, have a large effect on the accuracy of the 
meter. 

The Electrical Co.’s S type meter is a modification of the 
K.G. meter just described, and is intended for switchboard and 
heavy power circuits. Fig. 48 illustrates the switchboard type, 


gear on the switchboard, where it takes up very little room 
(the case being about 84in. in diameter), while the meter 
proper is erected at any convenient point up to 100ft. or 200ft. 
away. This type is made in sizes of from 300 amperes to 1,500 
amperes for various pressures. 


The Ferranti Continuous-current. Mcter.—'This meter, which 
was first brought out, several years ago, has been improved from 
time to time, and in its present form is seen in section in Fig. 49. 

‘Its action depends on the principle that if a mass of mercury 
has a current passed through it from its centre to its circum- 
ference, or in the reverse direction, and is in the field of a 

magnet, so that the lines of force are at right angles to the 
direction of the current, the mercury will revolve at a speed 
proportional to the current and to the field. Thus, if tho same 
current which flows through the mercury excites the field, the 


Fic. 48.— ThE ELECTRICAI. Comrany’s S Түрк METER. 


speed may be proportional to the square of the current. The 
fluid friction of the mercury against the sides of the vessel 
which contains it increasing без as the square of the velocity, 
the resultant speed is practically proportional to the current. 
The meter is really a small series motor consuming a very 
little power. In Fig. 49, T+ and T— are respectively the 
positive and negative terminals. From T + the current passes 
up through the steel pole SP and into the mercury bath MB 
at its centre, C, through the mercury to the circumference, 
where it leaves by the circular iron ring IR to enter the coil 
CC, leaving by the negative terminal T -. The magnetic 
eircuit is closed except at the gap. which forms the mercury 
bath. The iron at the top and bottom of the gap is insu- 
lated by vulcanised fibre. A very light fan, F, having four 
blades immersed in the mercury, transmits the motion of 
the mercury by means of the worm W on its spindle 
to the wheel train. As the speed of the mercury cannot be 
predetermined, in order to make the meter direct-reading in 
Board of Trade units, the train is divided into two portions— 
tho fixed portion and the adjustable portion—the latter (called 


from which it will be seen that the meter is astatic. The main [| the swing train, S.T.) being fixed on the back of the former, 
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The swing train has two adjustments. One allows the worm 
and worm-wheel to be brought into exact gear, which is effected 
by means of the swing plate P. The second adjustment allows 
the swing train to be turned round the centre of its first wheel 
to permit of pinions and wheels of different ratios being 
inserted, in order that the front dial hands may read Board of 
Trade units without having to be multiplied by aconstant. A 
substantial cast-iron case encloses the meter, the live portion 
being insulated from the case by a pressphan washer, P.W., on 
the top, and by an insulating block between it and the bottom 
of the case. In the older type meters a rush of current, such 
as would oceur on a short-circuit, over-magnetised the steel 
pole, thus causing the meter to over-register for some time 
afterwards. To avoid this a soft iron sleeve, S, has been put 
over the steel pole forming a shorter return path than through 
the mercury bath. 

After short-circuiting a 5-ampere meter through a 20-ampere 
fuse on a 100-volt supply, the author has found a difference in 
the constant of 0:4 per cent., showing that no appreciable 
alteration is caused by an abnormal short-circuit. A certain 
amount of residual magnetism left in the steel pole enables the 
meter to start on very low currents and causes the meter to 
read rather higher on descending than on ascending loads. 


Fic, 49.—Secrion or Ferranti METER. 


The spindle with its fan is extremely light, probably the 
lightest main moving part of any meter; moreover, it tends to 
float partially in the mercury, thus wear of the jewel must be 
practically nil. 

The full-load torque of a 5-ampere 100-volt meter was 
found to be about 2 gramme-cm. and the full-load drop 1:5 
volts. It seems a pity that no means is provided for closing 
the chamber containing the mercury during transport, as this 
would avoid the necessity of carrying the meter upright, to 
encourage which a handle is provided. One can never be 
sure that the meter is kept in an upright position on its 
Lom the test room to the consumer's premises, and 
upon this depends its accuracy. Another objection might be 
made to the variable speeds of different meters, which renders 
tests in situ rather more complicated, as does the fact that the 
quick-moving parts are at the hack of the meter. The numbers 
on the lable attached to the top corner (at the back) of each 
train are the voltage for which the meter has been calibrated 
and the ratio of the change wheel and pinion. 


(To be continued.) 


RECENT DEYELOPMENTS IN ELECTRIC SMELTING 
IN CONNECTION WITH IRON AND STEEL.* 
BY. Е, W. HARBORD. 


Last year, as is probably well known to most of the members ot 
this society, the Canadian Government appointed a Commission to 
investigate the different thermo-electric processes for the smelting 
of iron ores, and the manufacture of steel at work in Europe. The 
author acted as metallurgist to that Commission, and was asked by 
your Council to give & Paper embodying the principal results of the 
investigations. The Paper he has the honour of submitting to the 
Society this evening is in the main a resumé of the report of the 
Commission, giving descriptions of the furnaces employed, partieu- 
lars of the methods of working, and the conclusions arrived at.t 
The Commission visited five different works—two in Sweden, two 
in France, and one in Italy—and saw various types of furnaces in 
operation, and obtained a good deal of information respecting other 
processes which had not passed beyond the experimental stage. 

Electric smelting furnaces may conveniently be divided into three 
main classes—(1) The induction furnace; (2) the resistance fur- 
nace; and (3) the arc furnace—and all these three are now being 
employed in the metallurgy of iron and steel. 

The first type of furnace is especially adapted for melting, as 
distinct from smelting—that is to say, for melting down mixtures 
of different metals to form certain definite alloys, rather than for 
the reduction of the metals from their ores, although under certain 
conditions it can be used for the latter purpose. The second ty 
can be used either as a melting or smelting furnace by varying the 
construction, and the third tvpe, although generally especially 
designed for the direct smelting of ores, can also be adapted to 
either purpose. In all cases, whatever the type of furnace employed, 
the object is to supply the heat necessary for the particular opera- 
tion by means of electric energy, the latter not being used to assist 
directly in the chemical reactions, such as reduction or oxidation; 
in this way the electric energy replaces the coal, coke, or gas, used 
for heating, and it will readily be realised that in countries where 
fuel is cheap, as it is in England, the circumstances are compara- 
tively few where it can be commercially employed. For certain 
purposes, however, where it is important to obtain a finished pro- 
duct of great purity, where intense local heat and a non-oxidising 
atmosphere are required, electric energy enables us to meet the 
conditions more economically than can be done in any other way. 

Steel Making.—Under existing conditions, the electric furnace 
can compete with only two methods of steel manufacture. (1) The 
crucible steel furnace. (2) The open hearth, or Siemens, furnace 
for the production of high-class carbonand special steels, The crucible 
steel process, as is well known, consists in selecting the purest 
materials, and mixing them in such proportion that, when melted 
in pots or crucibles, they will give a steel containing the required 
amount of carbon, and the highest qualities are made from selected 
cemented bars, which latter are made from the best Swedish Wal- 
loon iron. In this process practically all the impurities present in 
the original materials will be found in the finished steel. The open 
hearth, or Siemens, process consists in melting pig iron and scrap 
steel in a gas-fired regenerative furnace, and in the gradual elimina- 
tion of the impurities present by the oxidising action of oxides of 
iron, and the addition of suitable fluxes to retain these in the slag : 
during the operation the greater part of the carbon is removed, and 
the amount required in the finished steel is obtained by adding pig 
iron and alloys of manganese containing carbon to the bath of 
metal towards the end оГ the operation. The elimination of impu- 
rities in the bath of metal is never quite complete, and, in addition, 
the metal is liable to pick up certain impurities from the gas burnt 
in the furnace, and also to absorb or occlude certain proportions of 
different gases. The result is that although extremely high-class 
steel can be made in a Siemens furnace, it is not equal to the best 
crucible steel. 


Тнк INDUCTION FURNACE. 


This type of furnace is a large crucible in which the steel is 
melted by an induced current out of contact with any clectrodes, 
completely protected from the action of any furnace gases, and 
practically protected from oxidation. It gives, from a metallurgical 
point of view, by far the nearest approach to the conditions of the 
crucible process, and provided the same care is taken in the selec- 
tion of the raw materials, a finished product, equal in all respects to 
crucible steel, is obtained. The best known furnace of this type is the 
Kjellin furnace, which has been in operation at Gysinge, Sweden, 
since 1900. Fig. 1 shows a plan and sectional elevation of this furnace. 
This furnace is in effect a step-down transformer, in which the 
contents in the hearth or crucible form the secondary circuit of the 
transformer. The furnace is of 225 н.р. capacity, and to the primary 
DD is delivered an alternating current of 90 amperes and 3,000 


* Paper read before the Faraday Society on March 6. | 
| (See also T'he Electrician for November 18, 1904, p. 180.— Ep. F. 
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volts, which induces a current in the secondary AA of 8,000 amperes 
and 7 volts. The primary DD consists of an insulated copper wire 
wound round one leg of the laminated core CC, which forms the 
magnetic circuit. When an alternating current is passed through 
the coil, it excites a magnetic flux in the core, and the intensity of 
the current induced in the steel is then almost the same as the 
primary current multiplied by the turns of the wire in the primary 
coil. The tension of the current is naturally reduced in almost the 
same ratio as the intensity is increased. In this way it is possible 
to use an alternating-current generator of high tension, and to obtain 
a current of low voltage and great intensity in the furnace. 

In starting the furnace, a little molten pig iron is poured into the 
circular trough A to form the secondary cirouit, and at the finish of 
each heat, sufficient molten steel is left in the furnace to maintain 
this circuit. The circular hearth or crucible has movable covers on 
the top, of a size which can be easily raised by means of a bar, and 
the materials are charged in at the top by removing these covers. 
The charge at Gysinge usually consists of best Swedish pig iron, 
Walloon iron, and steel scrap, and the proportions of pig iron and 
steel scrap are varied according to the grade of steel it is desired to 
produce. Any grade of steel can be produced in this furnace from 


is six hours for high carbon steel and from seven to eight hours for 
dead soft or nearly carbonless steel. At Gysinge the current for 
operating the furnace is obtained from a single-phase revolving- 
field alternator, which is rated at 8,000 volts and 90 amperes. It 
has 24 poles and a nominal speed of 15 cycles per second. It is 
arranged with a vertical shaft, and is directly connected with a 
water wheel. The amount of energy consumed per ton of steel was 
very carefully determined by Mr. Brown, the electrician accom- 
panying the Canadian Commission, by following various charges 
through, and taking readings regularly at short intervals during the 
working of the charge. The following, taken from Mr. Brown’s 
report, оте particulars of the instruments used and the final 
results obtained in two charges :— 

„The voltage was measured with a Weston portable alternating- 
current voltmeter, having a scale reading up to 150, and connected 
in series with multiplying resistance giving a ratio of 25:1. The. 
current was read on two Hartmann & Braun ammeters, connected 
in parallel and having scale readings 50 and 60 amperes respec- 
tively. These ammeters were calibrated by comparison with a 
Siemens & Halske standard ammeter and the readings corrected 
accordingly. Calibration curves are given in the report of the Com- 
mission. The power was measured by means of a Weston portable 
indicating wattmeter having a scale reading up to 150. The cur- 
rent coil used was arranged for 120 amperes, and multiplying 
resistances were connected in series with the voltage coil to make 
it suitable for 8,000 volts. This gives a ratio of 24:1 to obtain the 
results in kilowatts. The standard instruments were obtained from 
David Bergman, consulting engineer, of Stockholm." 


Results of Charge 546. 

High Carbon Tool Steel Carbon, 1:082 per cent. 
Length of run in hours "m 6 
Mean kilovolt-amperes ................. QS Tas d ARE 217:3 
Total kilovolt ашреге-һойптв.......................... 1804-0 
Mean kilowatts ................ 2 TAT 142:8 
Total kilowatt-hours ........... Vus vs ep was es. 857 
Mean horse-power ...... Va wA ua XV ET gies et КОЛТО 195 
Total horse-power-hours .......... vae e € 1,165 
Total horse-power-years ...... CCC 0:182 
Output of ingots, kilos ...... РОТУ . 1,030 
Horse - power- year per ton of ingots (2, 240 Ib.) 0:18 
Cost of electric energy at 41s. 8d. per horse-power-year.. 5s. 5d. 
The mean power-factor for the run 3 0:672 

Do. for 24 hours of full-load current.. 0:685 

Results of Charge 547. . 
Medium Carbon Steel Carbon 0:417 per cent. 
Length of run in hours Wed es pb es ys 63 
Mean kilovolt am peress c Bee 
Total kilovolt ampere- hours 6 1,546 
Mean kilowatts ›.................... Р e Я 149 
Total kilowatt-hours .............. eese ee toa ioe MODUM 994 
Mean horse-power осоесоооосооооеоо в ё о сооооово е о ОТРЯ ee 208 
Total horse-power-hours ............................ 1,350 
Total horse-power-years ....................... РР 0:154 
Output of ingots obtained, kilos ...... desse visa ded des 955 
Horse-power рег ton of ingots (2,240lb.) )))) 016 
Cost of electric energy per ton of ingots at 41s. 8d. per 
horse-power-year.......... —— 2 Vani oases 68. 8d. 

Mean power-factor for the run........ kx dA ce ERN 0:649 

Do. for 8 hours’ full load . 0:587 


It will be noticed that the energy required for the 0:470 carbon 
steel was somewhat greater than for the 1 per cent. carbon, which 
is what would be anticipated, and was confirmed by the other 
charges when making lower carbon steel. Although this furnace is 
more particularly adapted for '* crucible’ metal melting, it can be, 
and has been, used for smelting the ore direct, and since my visit 
to Gysinge further experiments in this direction have been attended 
with considerable success. Mr. Kjellin has sent me particulars of 
recent developments in & letter dated January 7, 1905, which is as 
follows :— | 

„Having at last got a new turbine, we are able to increase the 
power at the furnace to 175kw. (289 electric H.P.) instead of the 
maximum being 165, and this increase of power, together with a 
diminished area of contact between steel, masonry and slag, has 
increased the output of the furnace from 4 tons to from 5:2 to 5:5 
tons in 24 hours, which naturally makes the melting costs lower. 
Another reason for these good results is that, owing to some slight 
alterations, I have got the power applied more uniformly over the 
whole time of the charge. In future I shall be able to build the 
furnaces so that they shall consume the maximum power of 
the turbine or engine all the time. I have already done so in the 
case of a small trial furnace, put up last summer in the South 
of France. The capacity of the Gysinge furnace with 175kw. is 
now 1,450kg., of which 900kg. are tapped each time. I have recently 
used pig and ore instead of pig and scrap, and this scems to answer 
very well. The ore used is briquettes from Herrang concentrates, 
containing about 70 per cent. of iron, and consequently practically 
no gangue, so that the wear-and-tear is not increased to such an 
extent as would be the case if the ore contained much gangue. The 


Fia. 1.--KJELLIN FURNACE. 


0:10 to 1°50 per cent. or more of carbon, the only thing necessary 
being to have ample power to insure rapid melting and to obtain 
а eser d high temperature to enable the steel to be cast into 
ingot moulds. During the melting there is practically no elimina- 
tion of impurities, with the exception of a slight oxidation of the 
carbon, and to obtain a high-class product high-class materials must 
be used. The charge carefully calculated to give the required con- 
tent of carbon is charged gradually during the operation as the 
materials melt down, the pieces of pig and scrap being of any con- 
venient size. When the charge is completely melted, additions of 
ferro-manganese, ferro-silicon, or other materials which it may be 
desirable to alloy, are made, and when these are completely melted 
the charge is held in the furnace for a short time to raise the tem- 
perature to a good “ tapping heat," when it is tapped in the usual 
way into a ladle placed under the spout. 

The amount of energy consumed will vary with the grade of steel 
desired, a high carbon steel requiring less than a low carbon steel, 
as the former has a lower melting point, and does not require to 
be raised to such a high final.temperature to enable it to be cast 
into ingot moulds without skulling," i.e., partially setting in the 
ladle. The average time for producing about 1 ton of steel ingots 
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briquettes being very low in phosphorus, I can in this way get a 
high quality steel cheaper than by using scrap and pig, though the 
production of the furnace is only 60 to 65 per cent. of the produc- 
tion from cold scrap and pig. If using molten pig and ore I should 
ge the same output from a given power as from cold pig and scrap, 

ut the waste would be much lower, as the iron of the ore would be 
almost perfectly reduced." 

It will be seen from above that pig and ore can be used in the 
furnace, but to obtain a high-class product none but extremely pure 
materials can be employed, and at present Swedish materials are 
probably the only suitable ones which are available. This furnace 
in its present form can only be used for the manufacture of tools 
and other high-class steels, and in the majority of cases, at all 
events outside Sweden, it will probably pay better to use pig and 
scrap only, as the saving effected by ore and pig when the reduced 
output is considered, cannot be very great. 


(To be continued.) 


TEMPERATURE CURVES AND THE RATING OF 
ELECTRICAL MACHINERY.* 


BY RUD. GOLDSCHMIDT. 


1. Short Time Rating.—In many cases in practice an instrument 
is used for a few minutes only at a time, for instance, with starting 
transformers, the choking coils of single-phase motors, the small 
motors used for starting synchronous motors, &c. In these cases it 
is useless to apply the well-known “ watts per square inch " rule for 
calculating the temperature, and it is a mistaken idea in designing 
these machines, to take into consideration the providing of any 
cooling surfaces. The heat developed during the time the apparatus 
is in use is almost entirely spent in heating up the material, and 
the time is too short to dissipate any appreciable amount. Given 
the specific heat of the material, the calculation of the temperature 
rise is a n. matter and in the case of two materials, copper and 
iron, since their specific heat is nearly the same, we may assume 
an average value. On the assumption that no radiation takes place, 
it has been found that 3:5 watts lost per cubic centimetre of copper 
or iron raises the temperature of tho material by 1°C. per second, 
or in British units—82 watts lost in one cubic inch of copper or iron 
raises its temperature 1°F. per second. The temperature increase 
per second is given by the formula : Temperature increase per second 
= Watts lost in unit volume/Rise constant, or, in symbols, V=W,/ 
Or, in which Ce, the “ Rise Constant,” is 3°5 in C. G. S. units and 
32 in British units. 

We may suppose a choking coil or starting transformer to be so 
dimensioned that, if used only occasionally for a period of, say 
5 minutes (—800 seconds) as a maximum, the temperature rise in 
any part will not exceed 164°C. The frequency is to be 100 cycles 
per second. The temperature increase per second is 16$/300 
=0°055°C. Since a rise of 1°C. per second is caused by 8'5 watts 

er cubic centimetre, the energy lost in 1 cubic cm. must in this case 

3°5 х 0:055 =0°19 watts. 

ee first the question of the heating of iron parts, we 
have only to look at a hysteresis curve, showing the hysteresis loss 
per cubic centimetre at different flux densities for the particular iron 
we are going to use. This curve shows that at 100 ^» per second 
the flux density corresponding to 0:19 watts loss per cubic centi- 
metre (8:1 watts per cubic inch) is about 15,000 C. G. S. per em.? 
(16 Kapp lines per square inch). 

With regard to the heating ot the copper winding, we must con. 
sider the following facts: A copper wire 100cm. in length and 
lmm.? section has a resistance of about ;';th ohm; its volume is 
1 cubic em. To cause a rise in its temperature of 0-0d5deg. per 
second 0°19 watts must be lost in the wire. The current causing 
this loss in ;;th ohm can be obtained directly by Joules’ law: 


c? x yy =0°19, or, c= ,/0-19x 55 = 89'2 amperes. 


This corresponds to a current-density of 2,000 amperes per square 
inch. We have, therefore, with the aid of an example, been enabled 
to formulate the following rule: Machines, which are to work 
only for a short time, with interruptions sufticient to allow them to 
cool down to the temperature of the atmosphere, must be so designed 
that the flux-density and copper density do not exceed a certain 
amount, independent of size and cooling surface.” 

We can further conclude from our example that with short- 
period apparatus, the flux density is practically only limited by the 
permeability of the iron, and not by the heating, since it is possible 
even under the severe conditions of a frequency of 100, a five 
minutes’ starting period and a permissible temperature increase of 
only 164°C. to work at the high flux density of 15,000 C. G. S. per 
em?, Tables L, II., and III., give the temperature rise per nuin. 
at different current densities for various materials. 


* Abstract of a Paper read before the Institution of Electrical Engi- 
neers om Thursday, March 9th. 
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Table I.— Copper - Heating. 


Amps. | Temp. | Amps. Temp. Amps.] Temp. | Amps. | Temp. 
per rise °С. per rise F. рег | rise C. рег | rise F. 
sq. mm. per min.] sq. in. per min. omm per min.| sq. in. | per min 
0:5 0:08 250 0:09 3:5 40 3,000 | · 13-0 
1:0 0:33 500 0:36 4:0 5:3 4,000 | 23:0 
1:25 0:50 750 0 82 5:0 8:8 5,000 | 860 
1:5 0:75 1,000 1:45 60 | 120 6,000 | 52:0 
1:75 1:0 1,250 | 225 | 70 | 160 | 8,000 | 93-0 
2-0 1:3 1,500 | 3:25 || 80 21:0 | 10,000 | 145-0 
2:25 | 1-5 1,750 | 44 | 100 | 300 20,000 | 210-0 
2:5 2:0 2,000 | 5:8 150 75:0 Pa ET 
2°75 2:5 2,250 72 , 20:0 | 130-0 Vs T 
8:0 8:0 2,500 90 ү 250 | 2050 i Tm 
Table II. —Heatíng of Nickeline. 
Amps. | Temp. | Amps. | Temp. | Amps. Temp. .| Temp. 
per | rise ^C. per rise F. per | rise °C. rise °F. 
sq. mm. per min., sq. in. per E qum per min.] sq. іп. | per min. 
02 | 034 | 100 | 037 | 30 | 770 920-0 
0:4 1:85 300 | 3:3 3:5 | 1050 000 1.8000 
0-6 | 31 500 | 9:2 | 40 | 185:0 3,0000 
0:8 5:5 700 18:0 5:0 | 2100 : A 
10 | 85 1.000 370 | 75 4800 2 
1:5 190 1,500 | 83:0 | 100 850:0 2ч ©» 
20 | 340 2,000 | 1500 | 150 |1,9000 | .. is 
2:5 53:0 3,000 | 3000 ' 200 3,400 ũ/FlUWUV] T 
o O O OO — ü—ä——U— v 
Table 1II. — Heating of Iron. 
Amps. Temp. Amps. Temp. | Amps.| Temp. | Amps. | Temp. 
per rise C. per | rise ^F. per rise C. per rise F 
вд. mm. per min.] sq. in. per min. sq. mm per min.] sq. in. per min 
0˙5 0:5 250 0:55 5:0 50-0 | 4,000 | 1400 
10 | 20 500 | 2:2 | 740 | 1120, 6,000 | 3150 
1:5 4:5 750 5:0 10:0 200:0 | 10,000 | 8800 
2:0 8&0 | 1,000 8:8 15:0 | 4500 | 15,000 2.000 0 
2:5 125 | 1500 | 197 | 250 | 1,2500 | 20,000 3,5000 
30 19:0 | 2,000 | 350 | 850 | 2,4500 T 
40 | 320 | 8,000 | 795 500 | 5,0000 К 


2 VVV 


Table II. relates to nickeline wire with a specific resistance 25 
times that of copper, and Table III. is for iron with a specific resis- 
tance six times that of copper. The figures will be found useful in 
the calculation of starting resistances, the formula being V 85x 1? 
deg. С. of temperature rise per minute for nickeline wire, and 
Ү-=9.0 х 1? deg. C. for iron. In determining the section of the wire 
by means of these data we are sure of an ample margin of safety, 
as the loss of heat by dispersion has not been taken into account. 
To be quite accurate, however, & slight increase should be allowed 
in the temperature values in these tables to compensate for the 
increase of resistance with rising temperature. There is still to 
take into account the effect of the insulation. In a field coil, con- 
sisting of averaged sized wire, the cotton insulation forms about 
5 per cent. of the total weight, and owing to the close contact 
between the wire and the insulation both will quickly attain the 
same temperature. Considering the field coil as a whole, we have 
no longer to deal with the specific heat of the copper alone, but 
with that of copper plus, say, 5 per cent. cotton. Assuming cotton 
to have six times the specific heat of copper, the average value of 
the specific heat for the coil is 1+0°05 х 6—1:80 times higher than 
that of copper alone. The average temperature increase per second 
will, therefore, be found to be 1/1:80—0'77. It should be noted 
that the temperature is lower with field coils of thin wire contain. 
ing much insulation, and having a higher average specific heat than 
with those having thick wire. | 

Up to the present it has been assumed that the apparatus gives 
out no heat to the surrounding atmosphere, but the extent to which 
this assumption is permissible depends on the kind of machine. 
With a totally enclosed stationary machine the heat dissipated 1s 
only a small percentage of that stored in the heated body itself, say 
during the first hour of heating. The temperature curve up to this 
point is an absolutely straight line, or, practically speaking. the 
temperature increase for the second half-hour is very nearly the 
sarne as that during the first half-hour. The following are approxi- 
mate values for the time during which the apparatus can be con- 
sidered as giving out no heat :— | 

Revolving machines, open, 20min., totally closed 40min.; stationary 
machines open ф hour, totally enclosed 1 hour; starting resistances, 
and, generally, single wire, 4—2min. 

2. The Temperature Curre. After a certain time the temperature 
of the apparatus becomes practically constant, and the temperature 
reached by the heated body is sufficient to dissipate all the heat 
developed. This constant temperature is dependent on the lost 
watts. on the ventilation, on the cooling surface, and on the tem- 
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perature of the surrounding atmosphere. It has been found that in 
a field coil of an ordinary continuous-current generator a difference 
in temperature of 90°F. dissipates 0°21 watts from every square 
inch of surface. To state this in C.G.S. units: 1/1,500 watt is dis- 
sipated by 1 sq. cm. of surface for a difforence in temperature of 1°C. 


Henceforward we shall only employ C.G.S. units, and thus apply 
the factor 1/1,500, which we will denote by the sympol C, (heating 
constant). The watts dissipated per unit of surface we will call 
"surface watts, symbol |W,. Then W. Ct, t being the 
temperature difference. The surface watts are assumed to be 
W. =0°088 watts per square centimetre, corresponding to a final 
temperature ¢,=0°033/(1/1500)=50°C. The current density may be 
17 amperes per square millimetre. 

The initial temperature increase according to Table I., without 
taking into account the cotton insulation, would be 0°71°C. per 
minute. We have assumed in this case that the cotton insulation 
raises C, in the ratio 4:5,8 5. Consequently V —(0:71x8:5)/4:5 
== ():55°С. per minute. 

When the final temperature of £,250? С. is reached, the whole 
of the 0°55°C. rise per min. is neutralised by the cooling action. 


From this fact we may deduce & method for calculating the. 


temperature at any desired instant. For example, at a given 
moment the body may have a temperature of say ¢=85°C. in 
excess of that of the atmosphere. Then the cooling action is less 
than that in the final state in the ratio 85/50, and thus compensates 
for 85/50 x 0:55 20:80? increase per minute. These 0˙89deg. are 
completely neutralised by the cooling action, therefore, at the 
instant when the temperature of the body is 85°С. in excess of the 
air temperature, the temperature increase per minute is 0°55 — 0°39 


20 


0 10 Г 


2 Hours 


. — — —— 
— —— ʒ ͤ—m—rͥ— 


once plotted one it is applicable to all other cases. The only 
alterations necessary are the scales of temperature and time. 

To find the time in which the field coil considered above will 
reach 475 deg., starting with a temperature of, say, 80°C., we need 
only consider the air temperature to be 20deg. higher, or the field 
temperature to be 20deg. less, that is, 50 2080 C.- total range 
of rise ,. The temperature under consideration viz., 47 deg., 
becomes 47& 20=27$deg. The latter, as a percentage of the new 
ty’ = 274/30 20:02. From the curve below we observe at once that 0:99 
of the final end temperature is reached. in 2} x T;=2} x 14 =83 hours. 

Dynamos with stationary field coils, which are designed for about 
50°C. measured by resistance rise, reach their final temperature 
within 2deg. or 8deg. 

At the end of 1 hour with field current density of 3,000 amperes per sq. in. 


э 8 35 "n „ 1,500 77 79 
77 6 77 МЈ 3? 1,000 ээ LA) 
9 90 19 800 99 77 


8. Crane Rating. — The characteristic qualities of crane rating 
are as follows: — (I) The load has a more or less regular periodic 
character. This distinguishes crane rating from the short-time 
rating. (2) The time of use and the time of interruption is so short 
that during the former the temperature obtained does not come 
anywhere near the final temperature, and during the time of inter- 
ruption the apparatus does not cool down to anywhere near the air 
temperature. In fact, after some hours’ run the maximum and 
minimum temperature attained must remain within a few degrees 
per cent. of the average temperature. 

We will first assume that the cooling conditions when the machine 
is shut down are the same as when the machine is running, and 
study the question of crane rating on our field coil, the data for 


2 Hours 


1 Hoar 


10 C 20 30 mins 
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CONSTRUCTION OF TEMPERATURE CURVE. 


—0:16 C. Thus we obtain the rule: If the temperature of the 
body has attained say « per cent. of the final temperature, the 


increase of temperature per minute is (100—a) per cent. of the 


initial increase.” 

Assuming that the temperature at a certant instant was known 
to be 85°C., this rule enables us to calculate the temperature, say 
20 minutes later. At the beginning of this 20 minutes period the 
rise 18, as we have just seen, 0°16 deg. per minute. 


be 88:2deg., but the average temperature during the 20 minutes 
nose be R so that the corrected rise is 
50 (50—866) 91 х 18-4=0°15 per minute, or a total of 0°15 x 20 
= 8deg. The corrected temperature after 20 minutes would accordingly 
be 35+3=88deg. This value differs so little from the uncorrected one 
(88:2deg.) that further correction is unnecessary. It is obvious that by 
following this method the temperature at any time may be obtained. A 
simple graphical way of obtaining the temperature curve is as follows: 
Draw line OA (see Fig.) to represent the initial rise, which in our 
case is 114еб. рег 20 minutes, and BC, at a distance OB equal to 
the final temperature (50°C. in our case) parallel to the axis of the 
abcisse. The lines cut one another at the point D. We next divide 
both the axis of the abscisse and line DC (starting from point D) 
into intervals of 10 minutes, and draw verticals through every 
division point on this axis. The first of these verticals cuts OD at 
the point “. Join point е with point 10’ on line DC. Line e'-10' 
cuts the 20 vertical at F, then join F with 20’ on line DC. Line 
J'-20' cuts the 80 vertical at g'. Join g' with 80' on DC, and so on 
In this manner we get a number of lines which “envelop” the 
temperature curve. The form of all curves is similar, and having 


If the rate of | 
increase were the same right through, after 20 minutes the tempera- 


ture would be 0°16 20=8-2°C. higher, that is, it would now 
temperature increase or fall in the unit of time can be considered 


which are—Current density 1:85 amperes per square millimetre. 
| Final temperature for continuous run, 50°C. | 
As we found from the current density, the initial rise is O'65deg. 
| per minute, and the ideal heating time Т,=50:0°55 =90) minutes. 
If we submit the coil to & crane load, consisting of periods of 
3 minutes heating and 7 minutes being shut down, the total period 
. lasting 10 minutes, then in order to obtain the average temperature 
curve round which the actual temperature fluctuates, we have only 
to consider that a heating time of 8 minutes is followed by a cooling 
time of 7 minutes. Since during these short spaces of time the 


constant, the 7 minutes cooling is as effective as a 9 minutes 
cooling with 1 times increased intensity. To find the final average 
temperature we have only to multiply the final temperature for 
continuous run, 50°C. by ү, and so obtain (5x 50 = 15. 

As stated above the cooling is much worse while the machine is 
shut down, because an approximate reduction of the ventilation of 
the field coil in the ratio of 3 occurs. 

Taking this into account we have—3 minutes heating, 8 minutes 
cooling with full intensity, 7 minutes cooling with 3 of full intensity, 
which is equivalent to (2x 7),8 24" cooling with full intensity. 

Total equivalent time of cooling with full intensity 47 +38 77 


minutes. Final temperature = x 50=0°89 x 50=19°5°C. 


The ventilation of the armature is, at full speed, three to five times 
better than when it is stationary, so here we have—three minutes 
heating, three minutes cooling with full intensity, seven minutes 
cooling with, say, } of full intensity, equivalent to 1x 7—1:8 
minutes cooling with full intensity. Total equivalent time of cool- 
ing with full tensity-84-1:8—4'8 minutes. Final temperature 
(3 x 50)/4:8- 0:68 x 50231 C, 
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DIELECTRIC STRENGTH, CAPACITY AND RESIST- 
ANCE OF CERTAIN SPECIMENS OF MICA. 


BY ERNEST WILSON AND T. MITCHELL. 


The dielectric strengths of certain specimens of mica have 
already been published,* and Messrs. Wiggins & Sons have 
supplied one of us with another series of the same kinds of 
mica of suitable area and thickness for the determination of 
their specific inductive capacities and specific resistances. The 
areas vary from 211п. by 18in. in the largest, to 9in. by Qin. 
in the smallest specimens, and the thicknesses are set forth in 
the table. The method of test for capacity was to clamp the 
specimen between the plates of a guard-ring condenser and to 
compare the capacity so found with the capacity of the con- 
denser in air. The frequency was due to the vibration of a 
weighted Rhumkorff-coil hammer and was of the order 20 
periods per second. There are slight indications that high 
dielectric strength might be associated with low specific induc- 
tive capacity. 

The specific resistances were obtained by gumming two 
sheets of tinfoil, each 81mm. diameter, opposite one another on 
either side of the specimen, and measuring the resistance 
between them by the ordinary deflections method. There is 
some evidence to show that high dielectric strength may 
accompany high specific resistance. 

This opportunity is taken to correct a clerical error in the 
former Paper. Specimen No. 6 was described as a green mica ; 
whereas it was a much-stained ruby mica. 


Dielectric strength} Capacity and 
Description and place experiments. resistance 
where found. Max. volts рег em. experiments at 
in 10°, 9°C. 
Nool ce ⁵ сыш зы шы. 
Speci- Sp.resis 
men, | Thick- e in 1017? 
Thickness in mm. .... 0.1 |09 |03 | 1 | ness ra ЧС" ohms 
| inmm.| "V8 per cub 
Сар. em. 
1 | Madras, brown spotted 1-6 | 1-2 |09 277 | 25 , 220 
„ brown very slightly). . | 193 | 34. 67-0 
2 „ green spotted A.. 1:3 |11 109 | .. | 21 48 | 160 
3 8 » „ B.. 10 0'750 0:5 0˙27 1:7 5˙1 15˙0 
4 Ке В „ ©../13 1171 |094 .. | 1-43 | 39 | 91:0 
5 уз „ stained .. . 16 12 1095| .. | 1:3 5'5 25:0 
6 „ ruby much stained 19 |13 |10 | .. | 24 | 44 | 55-0 
7 „ clear green B.. . 17 | 1:2 (0°95) .. | 1:73 | 44 | 133:0 
8 s T „ C€.... 17112 109] .. | 161 | 45 81:0 
9 1 „ pale green D 2:0 1:3 ae a LB 3:0 | 125-0 
10 Bengal spotted ...... pu! | 06 02 .. | 2:04 | 43 450 
11 „ ruby much stained 1:6 1-4 |12 | .. | 28. | 47 | 200 
12 | p white sessio. 2:5 | 13]04|..|14 |42! Т0 
18 „ yellow .......... 21/14 C9 .. | 14 28 | 80:0 
14 „ rubyclear ...... 2:114 |09 | 0°72) 1:9 42 | 118-0 
15 Canadian amber A. 1% 11,08 05 2˙1 2:0 34 
» se Ва mel 980 3:0 0:44 
Е „ 1 4 2:9 220 
16 S. American spotted ../ 1:0 |0°6 б .. | 1:22 ! 59 | 390 
17 h ruby, clear 21 |1:4 |09 |. vs Ns 5% 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society held March 10th, 1905, Dr. 
R. T. Glazebrook, past-president, in the chair, a Paper 
"On Direct Reading Resistance-Thermometors, with a Note 

on Composite Thermocouples,” 

was read by Mr. A. CAMPBELL. The Paper describes two methods 
by which the reading of a resistance-box in connection with a 
platinum resistance-thermometer gives directly the actual tem. 
perature without the use of any formula or table. In the first 
method the variable resistance in the measuring-arm of the Wheat- 
stone's bridge is shunted by a suitable resistance. When this shunt 
has the proper value, the change of resistance in the measuring 
arm necessary to give a balance is proportional to the change of 
temperature of the platinum to a good degree of accuracy up to 
1,000°C. A more exact method (that of the Rectifying Loop“) is 
somewhat similar. In it the measuring arm consists of a closed 
loop of resistance, one end of the arm Deine & fixed point on the 
loop, while the other end is & slide which can be moved along the 
loop. The total resistance of the arm is connected by a simple 
parabolic law with the excess X of the slider reading over a zero 


* See The Electrician, December 16, 1904. 
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reading. Thus R =A + ВХ + СХ“, The author shows how the resist- 
ance of the loop and the zero reading may be calculated so as to 
make this parabolic formula identical with that giving the tem. 
perature-resistance variation of any specimen of platinum. When 
the resistances have these values, the reading X will be proportional 
to the temperature (Centigrade) of the platinum. In an appendix 
the author points out that for measuring small temperature dif- 
ferences up to 100deg. or 150deg., the most useful thermocouples 
are iron-nickel or iron-constantan. The voltages given by these 
are nearly, but not quite, proportional to the differences of tem- 
perature. In order to make the proportionality more exact, he 
proposes to use a '* composite " (triple) junction by putting in parallel 
with one of the usual wires a wire of a third metal (e.g., copper); 
by adjusting the relative resistances of the branches of this parallel 
circuit the temperature-voltage curve of the combination can be 
ишсе rectified. 

Mr. W. DUDDELL expressed his interest in the Paper, and asked the 
author if he had considered the question of putting a constant resistance 
in series with the rectifying loop. By so doing, it would be possible to 
simplify the mathematical proce:ses involved in the method. With 
reference to the author’s note on composite thermocouples, he asked if 
Mr. Campbell could give any information regarding the variation of the 
thermoelectric properties of constantan with the percentage of nickel and 
copper present in the alloy. 

Prof. CALLENDAR said he admired the rectifying-loop method of 
reducing the direct readings to the gas-scale, and thought it would be 
useful in practical work, especially at high temperatures, but for the 
most accurate scientific work at moderate temperatures he thought the 
corrections would be too complicated, and that trouble would be saved 
by adopting the ordinary method. It was most important in practice to 
secure accurate compensation of the leads, which could be insured ina 
satisfactory manner only by making the leads and the ratio arms equal. 
Instead of making the loop-resistance equal to kR as proposed in the 
Paper, it would be necessary to make it equal to R, and to write z =c + mt 
or its equivalent. The method suggested by Mr. Duddell of adding to 
the loop a resistance in series equal to R,, would simplify the algebraic 
relations of the coefficients, giving m=aR,, and n= R/, but would 
prevent the thermometer reading on the loop below 0°C. For many 
purposes this would not matter seriously. Neither the loop method nor 
the three-lead arrangement subsequently proposed by the author, could 
be used with a bridge-wire, as both involved plug or sliding contacts of 
negligible resistance. The three-lead arrangement also precluded the 
possibility of making an insulation test of the leads at any time, With 
regard to composite thermocouples, he did not think the arrangement 
would be useful except for very moderate ranges of temperature on 
account of the irrationality of the curves, which could not be satisfac- 
torily represented by parabolic formule. He had himself employed a 
similar arrangement with resistance-thermometers, combining wires of 
different materials in series, such as platinum and gold, or platinum 
and iron, so as to eliminate the b term. This was a simple and fairly 
reliable way of rectifying the curve, since the resistance-variation of most 
metals followed approximately parabolic formule, and the sign of b was 
positive for many metals but negative for platinum. It was difficult, 
however, to find a suitable metal capable of standing high temperatures 
without change. 

Dr. CHREE pointed out that the resistance of the coils and shunt 
would vary somewhat with temperature unless made of some material 
with a neglible temperature coefficient. This would presumably necessi- 
tate some correction to the reading in the ordinary саве. He asked Mr. 
Campbeil whether a change in the total resistance of the wire due to 
temperature affected in any way the accuracy of the calculations, 

The CHAIRMAN expressed his interest in the Paper and in the use- 
fulness of the methods described for ordinary work, but pointed out that 
for the most accurate work it was advisable to work with the simplest 
possible form of apparatus and to apply the necessary corrections at the 
end. With regard to the question of compensation raised by Prof. 
Callendar, the mathematics given in the Paper would embody his sugges- 
tion if ry were given a suitable value instead of being made equal to 
unity. The constantan wires referred to by Mr. Campbell had been 
tested over а large range of temperature, and it had been found that a 
constantan-iron couple gave a linear formula. | 

Mr, CAMPBELL, in reply to Prof. Callendar, said it would be possible 
to arrange the rectifying loop with plug contacts instead of sliders ; with 
25 ohms in the measuring arm, sliders cannot cause serious error. In 
reply to Mr. Duddell's second question, he did not know if any of the 
other copper-nickel alloys gave better thermo-electric results (against iron) 
than constantan. In both of the rectifying methods the temperature- 
coefficient of the measuring arm caused no more error than in the ordinary 
method. In further answer to Prof. Callendar's and Mr. Duddell’s 
remarks, he mentioned that for both methods he had indicated clearly in 
the Paper that when once the ratio of the resistanoes of the zero- g 
and the total loop (or the shunt) was found from a and £, then the 
absolute values of these resistances may be altered in any ratio desired. 
The bridge can thus have equal or unequal arms at will. 


Royal Society.—Among the Papers down for reading yes- 
terday were the following :—“ A New Radio-active Element 
which evolves Thorium Йшапаноп,” by Dr. O. Hahn. Pre- 
liminary communication, and “А Determination of the 
Amounts of Neon and Helium in Atmospheric Air,” by Sir 
William Ramsay, F. R. S. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


Differential Transformer, — The principle of the differentially- 
wound current-detecting instrument, of which the differential 
galvanometer is the type, has been adopted by H. Ho, and 
later by Duane and Lory, for the comparison of inductances 
and capacities by means of alternating currents. "The instru- 
ment described by each of these authors is a telephone, the 
bobbin of which is twin-wound in such a way that, when equal 
and opposite currents are sent through the coils constituting 
the twin winding, no magnetic field reaches the diaphragm of 
the telephone. The self-induction of the coils must also be 
equal. Under suitable conditions, the telephone behaves as a 
perfectly non-inductive resistance, and gives out no sound even 
when carrying relatively strong currents. Thus we obtain an 
exceedingly sensitive device to detect whether or no two 
alternating currents are equal in amplitude and are in phase 
with each other. The most serious fault of the differential 
telephone as hitherto constructed is that the inductances of 
the systems are not zero when in the balance condition. This 
has now been remedied by A. Trowbridge, who winds a 
Faraday ring with a double primary in twin and a fine wire 
secondary to connect to an ordinary telephone by means of 
non-inductive lead wires. 
The condition of resonance 
either in a series or parallel 
arrangement of capacity 
and inductance is deter. 
mined not only by the 
values of the capacity, 
inductance and resistance, 
but also by the frequency 
of the alternating current. 
The author describes a scheme of connections for use with the 
differential transformer or telephone which makes it possible 
to compensate the lead due to the capacity C by the lag due 
to the inductance L so that the current will flow in phase with 
the impressed E.M.F., as through & non-inductive resistance, 
and, in addition, the balance is sensibly independent of the 
frequency. This connection is shown in the diagram, where Ii 
and /, are the twin coils of the differential transformer, a and b 
variable resistances and R, 7, and 7, non-inductive resistances. 

[A. TnowBnibor, Physical Review, February, 1905. ] 


Demagnetisation of the Earth—A somewhat sensational 
announcement is made by L. A. Bauer on the basis of a 
mathematical analysis of the secular variation of the earth’s 
magnetism between 1890 and 1900, as determined from 
observations made at a series of land stations fairly uniformly 
distributed over the earth, and lying between the parallels of 
60°N. and 60°S. Тһе analysis shows that at the present rate 
the earth’s magnetic moment will have dwindled to half its 
present value in 1,600 years. This result is confirmed by an 
analysis of the magnetic charts for 1843 to 1885, although 
these are less reliable owing to the paucity of oceanic data. 
It must now be recognised that the secular variation of the 
earth’s magnetism results, not only from a change in the 
direction of the axis of magnetisation, but also from a change 
in the intensity of magnetisation. The change must be 
attributed to the working of systems of magnetic or electric 
forces superimposed upon the earth's uniform magnetism. One 
of these systems is situated below the earth's surface, having 
a potential and tending to the demagnetisation of the earth. 
Its axis is being displaced towards the west. Another system 
is situated above the earth's surface. It has also a potential, 
and its magnetic axis is directed nearly transversely to the 
earth's axis of rotation. This system plays a most important 
part in the secular variation of the magnetic declination. 

L. A. Bauer, Physical Review, February, 1905.) 


Action of Hadium on the Electric Spark.—Radio-active sub- 
stances, when placed near a spark, in general cause the dis- 
charge to pass more readily by the formation of ions in the 
electric field. The action on a long spark is, however, different, 
and appears somewhat irregular. R. S. Willows and J. Peck 


have observed that in some cases the discharge passes more 
readily, in others with greater difficulty. They produced the 
sparks between two brass spheres of unequal diameters by 
means of a Wimshurst machine. The action of 5 milligrammes 
of radium bromide was altogether different according to the 
direction of the discharge. Using a spark-gap longer than 
2cm., and making the larger knob positive, the radiations had 
practically no influence. With the smaller sphere positive the 
radium in most cases extinguished the ра; the visible por- 
tion of the discharge being confined to a glow at the surface 
of both electrodes. As the knobs were gradually pulled apart, 
a good deal of brush discharge became mixed with the spark, 
and the effect was more easily observed. With still longer 
discharges there appeared only a positive brush, beyond this a 
dark space, and on the surface of the cathode a faint glow. 
In this condition the discharge is very susceptible to influence. 
It may be extinguished instantaneously by the radium held at 
a distance of 1 metre. When the anode consisted of a piece 
of No. 22 wire, with which the discharge passed nearly entirely 
in brush form, the radium had no visible effect. Both this and 
the fact that the radiation has no influence when the discharge 
passed from the larger to the smaller sphere are consistent with 
the theory that a minimum discharge potential is necessary 
for the effect to be produced. In each of these cases, the 
mean potential gradient is less than it is when the spark is in 
its sensitive condition. Although the visible discharge is 
extinguished, it does not follow that the current actually 
passing is diminished ; the conductivity might be so largely 
increased that a non-luminous discharge takes place. The 
results obtained cannot be ascribed to the y-rays, nor do they 
depend directly on the number of ions produced by the ionising 
agent, but they are most likely due to a special action of the 
-гаув. 
-ray (WitLows and Peck, Philosophical Magazine, March, 1905.] 


A High-frequency Alternalor.—In view of the increasing 
interest taken in high-frequency alternating currents, espe- 
cially in connection with wireless telegraphy, W. Duddell 
describes a small alternator designed in 1900. The alternator 
was made for some experiments on the resistance of the electric 
arc. As the experiments progressed, and it was found that 
with each increase, of frequency the solid arc behaved more 
and more like an ordinary resistance, the alternator was 
altered until finally the very high frequency of 120,000 c. per 
second was attained. The inductor type of alternator was 
chosen. The pulleys on the alternator spindle were of steel, 
having a diameter of only 10mm. at the bottom of the 
V-grooves in them. The ratio of the belt-drive—that is, the 
number of turns of the alternator spindle for each revolution 
of the motor—was found experimentally to be 42°5. To 
measure the frequency, a Young’s speed indicator was used, 
geared down from the inductor spindle by means of worm and 
wheel, having a ratio of 20:1. Although the spindle was 
constantly run at speeds of between 30,000 and 40,000 revs. 
p min., no trouble was experienced with this gear. As the 

ighest speed of the inductor was only 600 revs. per second, 
whereas the limit at which it was considered safe to run the 
inductor, owing to considerations of bursting, was 1,000 revs. 
per second, attempts were made to increase its speed, but 
these failed owing to the large power required seriously over- 
loading the motor. In spite of every care, all attempts to run 
the inductor at 1,000 revs. per second failed owing to the 
heating of the bearings; but on removing the inductor from 
the spindle, this latter could be run at 1,000 revs, per second 
with comparative ease. "This was evidently due to the axis of 
inertia of the inductor not coinciding with its mechanical axis. 
All attempts to adjust this, such as making new inductors, &c., 
failed. Experiments were next started to see whether the 
efficiency of the alternator could not be increased so as to 
allow the small amount of power required for the experiments 
to be obtained with an inductor having more than 90 teeth. 
An inductor having 204 teeth was therefore constructed. 
With this inductor, and the coils wound right on to the pole 
tips, it was finally possible to obtain a root-mean-square 
current of 0:1 ampere at frequencies up to 120,000 ~ per 


second, 
LW. DuppELL, Philosophical Magazine, March, 1905.] 
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LICENCES FOR WIRELESS TELEGRAPHY. 


Last year the Government passed a “ Wireless Telegraph 
Act,” restricting the use of wireless telegraphy to persons who 
are properly licensed by the Post Office. The issue of these 
licences has been considerably delayed, owing to the necessity 
of safeguarding the interests of the four Government depart- 
ments concerned in the use of wireless telegraphy. The Post 
Office, the Trinity House Board, the War Office, and—most 
important of all—the Admiralty, must exert every vigilance to 
prevent any injurious effect upon their own services by the 
wireless telegraph installations of private individuals and com- 
mercial companies, while, on the other hand, it is evident that 
it is against the interests of the country to hamper private 
enterprise unduly in connection with a new scientific industry ; 
thus the preparation of the licences has been a difficult matter, 
necessitating some deliberation. The draft licences are now 
ready, however, and have been submitted to those who applied 
for licences last year. We publish the complete form of the 
licence in this issue. 

Three classes of licence have been prepared : “ Commercial," 
“Experimental,” and “Private Business.” The first of these 
is for companies desiring to carry on the business of trans- 
mitting messages by wireless telegraphy. Licensees are to 
state definitely the system they are employing at each of 
their stations, whether on ships or on land, they are to specify 
the maximum and minimum range of their signals, the wave- 
length that will be employed and the source of power, together 
with current and voltage, and they may not modify it without 
the consent of the Postmaster-General. They must undertake 
not to use their systems for the transmission of wireless tele- 
graphic messages, either directly or by means of intermediate 
ship and shore stations, to or from any British possession, pro- 
tectorate or foreign country, a condition that will apparently 
prevent a company from carrying on the business of telegraph- 
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ing across the Atlantic with Hertzian waves, or even from 
establishing a commercial cross-Channel wireless message 
service; in fact, it limits wireless telegraphy to communica- 
tions between ships and shore stations and to overland 
work. It is further provided that the licensee shall not 
work his apparatus so as to interfere with the working of 
other stations used for commercial purposes or for commu- 
nicating with ships at sea or belonging to a Government 
department. The means of preventing interference must 
apparently be devised by the licensee himself. It may be 
noticed that no penalty is provided for an infringement of 
this clause of the agreement, except the revocation of the 
licence, In addition to this clause, a special clause is inserted 
for the protection of naval signalling: the Admiralty may 
require that the station be shut down for two hours a day, 
and, moreover, if they are of opinion that the working of 
any station “is inconsistent with the free use of naval sig 
nalling,” they may (through the Posmaster-General) order it 
to be shut down. The licensee must accept messages without 
preference, except in the case of signals of distress from ships 
and Government messages, both of which take precedence 
over ordinary messages, the latter at half rates and the former 
gratuitously. The licensee pays a royalty of £1 per annum 
for each land station and 5s. per annum for each ship station, 
sums which cannot be deemed excessive. 

Strict provisions are inserted in the licence with respect to 
secrecy. Only British subjects are to be employed on shore 
stations licensed for commercial messages (so Mr. MARCONI 
will have to become a real Englishman—or Irishman). In all 
cases the licensee is not to divulge the contents of any message 
transmitted by or for any Government department (including, 
of course, naval signalling) or by any other licensee. No 
suggestion is added, however, as to how the operator at the 
station is to know whether such messages are intended for 
him, and doubtless some additional regulations will have to 
be issued establishing code signals. As a further precaution, 
the Government may take possession or control of the station, 
‘fon emergency, and for the purpose of protecting the interests 
of His Majesty under apprehension of impending war," or 
„preventing direct, indirect or suspected communication with 
any of His Majesty's enemies." 

The other licences resemble in general form the Com- 
mercial" licences. In the case of those for Experimental 
work as well as the Private Business licences, the licensee under- 
takes to refrain from using his apparatus whenever he perceives 
on his instruments that naval signalling is in progress. The 
clause stipulating that only British subjects be employed at the 
stations is omitted both in Experimental and Private Business 
licences. The “ Experimental " licensee is not called upon to 
pay royalty, but the user of wireless telegraphy for private 
business may have to do so in certain cases. Experimental 
licences may at any time be withdrawn by the Postmaster- 
General at a month's notice. In these two classes of licence, 
a description of the installation and a statement as to wave- 
length is not included in the licence itself, but in some instances 
the licensee has been asked to furnish these data to the Post 
Office. 

Taken as a whole, the conditions of these licences are cer- 
tainly rigorous, but, in view of the importance of adequate 
Government control, we are not prepared to say that they are 
too stringent. In construing the obligations imposed upon 
those who are allowed to practise wireless telegraphy and to 
pursue their experimental investigations in this science, the 
Government will, we trust, allow a fair amount of latitude. A 
certain amount of control will be beneficial so long as it is not 
allowed to become burdensome, 


REVIEWS. 


(Copies of the undermentioned works can be had from The Hlectrician Office, poat 
fcee, on receipt of published price. Add 5 per cent. for abroad cr for foreign D CORO 


— — 

Smoke Prevention and Fuel Economy. By Ws. Н. Воотн, 
M. Amer. S. C. E., and Jony B. C. Kersnaw, F. I. C. (London: Archibald 
Constable & Co.) бв. net. 

The original intention of the authors was to present a simple 
translation of the German book of Ernst Schmatolla, but in 
order to fit their book to English practice they found it neces- 
eary to make considerable alterations. After tracing the 
development of the steam boiler and methods of firing from 
the days of James Watt, the chemistry of the process of 
combustion and the existing methods of burning fuels and their 
defects are lucidly dealt with. The furnace construction in 
various types of boilers is considered and the good and bad 
features are pointed out. Emphasis is laid on the fact that, 
owing to the large space available for the grates, the under-fired 
boiler is much better adapted for the perfect combustion of fuel 
than is the internally-fired boiler. Unfortunately, the prin- 
cipal makers of water-tube boilers in this country continue to 
set them in the regular American manner, as if they were to be 
fired with Pennsylvanian anthracite, notwithstanding the neces- 
sity for a reverbatory furnace and large combustion chamber 
is now almost generally recognised. Probably the belief that 
mechanical stokers are an infallible cure for smoke produc- 
tion, an erroneous belief for which the manufacturers of such 
appliances are largely responsible, has delayed the demand for 
а properly-constructed furnace. The merits of hand firing and 
machine stoking are carefully compared, the authors’ conclu- 
sion as regards the latter being that, although a fair amount 
of success is secured by them, and they cannot be regarded as 
altogether unsatisfactory, a perfect mechanical stoker is not 
known. Still they think it difficult to imagine anything much 
better than the inclined-step grate—a type of furnace which 
has not at present been much used in this country. In con- 
sidering improvements in the methods of burning fuel the 
inclined grate and the firing of the boilers from gas producers 
receive most attention, although the use of liquid fuel and 
dust firing are described. 

In many respects the most valuable chapter in the book is 
that dealing with the examination of the waste gases and the 
control of the combustion process. The directions for sampling 
and analysing these are clear and complete, and are followed 
by descriptions of various instruments for recording con- 
tinuously the percentage of carbon dioxide in the flue gases. 

In an appendix appear abstracts of English, German and 
American patents granted in recent years for fuel consuming 
appliances designed to promote more perfect combustion, also 
several useful tables of fuel analyses and waste gas losses. 

The book is one which every steam user might study with 
advantage, and especially every engineer who recognises the 
necessity for conserving the country's coal supplies and the 
extinction of the smoke nuisance." E. T. R.-M. 


Handbuch der Physik. Part IL, Optik I. By Dr. A. WINKELMANN. 
2nd edition, (Leipzig: Ambrosius Barth.) 14s. 


The subjects discussed in this small subdivision of a general 
treatise on physics may be described as those departments of 
geometrical optics which affect the practical construction of 
optical instruments. Even so, the chapters are not written 
by the same hand. Most of them are by S. Czapski, but 
O. Eppenstein writes on the Diaphragm and Illuminating 
Systems, and M. von Rohr on Vision, Photographic Objectives 
and Spectacles. The photographic chapter is very full, and it 
is significant, and also intelligible from the authors' nationality, 
that a separate section deals with *'the time after the opening 
of the Jena glass works." The chapter on illumination is 
somewhat stinted. It is near the end of the book, and gives 
the impression that space was running short. The copious 
references given there are perhaps intended to make up for the 
compression of miscellaneous matter into a single paragraph. 


Motors and Motoring. By Henry J. Spooner. (London: T. C. & 
Е, C. Jack.) Is. 


This book is superior in many respects to some others sold 
at several times its price. With regard to the information on 
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the mechanical parts of motor cars we do not propose to offer 
any criticism, but the electrical portion is all that could be 
desired for the purpose. Not only are the particulars given in 
popular language which may be easily understood by the 
veriest amateur, but, what is more important, they are 
accurate, theoretically as well as practically. It is a book we 
can cordially recommend to motor car owners and drivers. 
The Construction of Cranes and other Lifting Machinery. By 
E. C. R. Marks. 3rd edition. (Manchester: The Technical Pub- 
lishing Co.) 3s. 6d. net. 

This book has been considerably added to in the new edition. 
The new matter consists of descriptions, more or less in detail, 
of numerous steam, hydraulic and electric cranes, winches and 
hoists manufactured by well-known firms. Descriptions of 
most of these have appeared in the technical journals from 
time to time, but being collected in book form they enhance 
the value of the earlier chapters, and the net result is a handy 
volume likely to prove of considerable utility. 


THE CONSTITUTION OF MATTER. 


A large audience gathered on Friday evening last to hear 
Prof. J. J. Thomson’s discourse on the Constitution of Matter. 
The learned professor, to whom is due £o large a proportion of 
the modern conception of the structure of the atom, related 
succinctly the recent history of the electrical theory of matter, 
and sketched his own views on the subject. ith much 
of the theory our readers are no doubt already familiar ; 
but to what is already common knowledge Prof. Thomson 
added, as was to be expected, some new and very important 
developments. The theory of the atom now almost univer- 
sally accepted supposes that a number of negative corpuscles 
are held balanced in orbital motion by the attraction of a 
positive nucleus to which, therefore, the corpuscles are 
satellites. The number of satellites determines the nature of 
the element, about 1,000 corpuscles, for instance, going to the 
making of an atom of hydrogen. Now the potential energy 
роо by each corpuscle іп an atom has been found by 

rof. Thomson to depend on the number of corpuscles present, 
and is thus different for different atoms ; in fact, if a curve be 
drawn expressing as heights the potential energy per corpuscle 
and as horizontal distances the number of corpuscles present 
in an atom, this curve has crests and hollows. If number of 
corpuscles and atomic weight be taken as identical, a crest 
thus represents an atom which can exist for but à moment, 
while a hollow represents a stable element. 

Thus we get a glimpse of the reason why in the evolution of 
the universe only a certain number of elements of very definite 
atomic weights remain in permanent existence. The reason 
is, in fact, analogous to that of the gathering of boulders in the 
hollows and not on the summits of a hill and dale country. 
The lecturer explained, however, that the calculation of the 
potential energy per corpuscle gives different numerical results 
on different assumptions as to the behaviour of positive elec- 
tricity when two atoms coalesce to form a new element. If 

ositive electricity be supposed, for example, to behave as an 
incompressible fluid, then with increasing atomic complexity 
the potential energy per corpuscle on the whole increases, and 
thus the general tendency in atomic evolution will be towards 
smaller and smalleratoms. Further, if the generalisation be per- 
missible, the universe probably began (if the above assumption 
regarding positive electricity 1s correct) as a single vast atom 
which has in the course of the ages broken down to the state in 
which we now know it. Another new development announced 
by the lecturer lies in the introduction of the idea that in such 
a system as he imagines the atom, there is a number of direc- 
tions along which the combined actions of the positive and 
negative charges give an electric field which possesses the 
peculiarity that near in an electric charge will be repelled, 
further out will be attracted. This theorem was eftectively 
illustrated by a variation of that magnetic model of the atom 
used a year or more ago by Prof. Thomson. In that model 
movable magnets are gathered into definite geometrical 


patterns, in spite of the mutual repulsions, by a central attract- 


ing pole. The central pole represents the positive nucleus, 
the attracted poles the negative satellites. The new varia- 
tion of this experiment consisted in representing a certain 
atom by three like magnet poles placed at the corners of an 
equilateral triangle at whose centre were gathered the opposite 
poles. With this arrangement distant floating poles were 
repelled when nearer in, attracted when further out, and thus 
came to rest in perfectly definite positions. But all this hap- 
pened only along certain lines of symmetry radiating from the 
atom. These directions round the atom are the valency 
bonds of the chemist, now for the first time materialised. 
Thus the electric atom brings into consideration two types of 
field of force existing round it. There is the ordinary electric 
field which it creates when it becomes electrically charged 
through possessing a corpuscle or two too many or too few ; 
and there are the valency attractions which promise stable 
combinations between atoms to form molecules. Pushing this 
idea further Prof. Thomson showed that it gave to the atom 
precisely those properties Van ' Hoff and Le Bel have 
demanded in their theory of the asymmetric carbon atom, 
which, developed out of a consideration of the rotation given 
by certain compounds to plane polarised light, plays now so 
large a part in stereochemistry. 


TEMPERATURE EXPERIMENTS WITH INSULATING 
MATERIALS AND FIELD COILS.* 


BY E. H. RAYNER, M.A. 


The Paper describes the results of two investigations undertaken 
on behalf of the Engineering Standards Committee. | 

In Part I., dealing with the effect of heat on the electrical and 
mechanical properties of dielectrics, it is stated that from experi- 
ments on cotton-covered wire there appeared no serious alteration 
in the cotton up to 125°C. (which temperature may be taken as 
approximately the safe limit); above 125°C. the cotton gradually 
became darker, but retained its good electrical (but not mechanical) 
qualities up to the highest temperature employed—viz., 180 C. 

The mechanical tests consisted of a punching test and bending 
test. For the punching test a steel punch, Jin. in circumference, 
was used. Punching appears to afford an excellent criterion of the 
mechanical properties of the specimens, and may be considered to 
give a fair measure of the increase of brittleness with temperature. 
In the bending tests the specimen was bent round cylinders of 

adually decreasing diameters, varying from 12in. to yin. until it 
broke or was badly cracked. If a specimen was capable of being 
bent round a cylinder min. diameter without breaking, it was bent 
backwards and forwards round this. A very large number of 
insulating materials were tested as to disruptive strength, which 
was observed to vary from 8,300 volts per millimetre for dynamo 
tape to 85,000 volts per millimetre thickness for Excelsior paper 
Nos. 1 and 2. These figures refer to the unheated condition. When 
the materials tested were heated, their disruptive strength firs’, 
increased and then usually decreased, the maximum being attained 
for most of the insulating materials experimented with—at a tem- 
perature of approximately 100°C. The highest value of disruptive 
strength was 53,000 volts per millimetre, and referred to Excelsior 
paper No. 1 heated to about 100°C. Oiled linen, however, 18 а notable 
exception to the general rule, inasmuch as its disruptive strength 
diminishes from the very first with increase in temperature. 

It was thought that there might be some relation between the 
ohmic resistance and disruptive pressure, but tests showed this not 
to be the case to any great extent. The insulation resistances were 
determined with an applied pressure of both 200 and 1,000 volts, 
the figures obtained being generally smaller with the higher voltage. 
Oiled linen had, in one case, an insulation resistance of only 
40 kilo-megohms per cubic centimetre after one minute's electrifi- 
cation, and this figure represents the lower limit. The highest 
insulation resistance recorded reached 25,000 kilo-megohms per 
cubic centimetre and was observed for waterproof board heated to 
75°C. Moisture has an important effect upon the insulation 
resistance, as will be seen from the following experiments :— _ 

A specimen of press-spahn, 107mm. thick, which had been in the 
desiccator for 12 days, had reached the high figure of 800,000 
megohms, having started with an initial insulation resistance of 
0:42 megohms. A similar piece which had been heated for an 
hour reached a figure above 4,000,000 megohms, showing that the 


* Brief summary of a Paper entitled Report on Temperature Experi- 
ments carried out at the National Physical Laboratory,” read before the 
Institution of Electrical Engineers on Thursday, March 9. Communicated 
by Dr. К. T. Glazebrook. 
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desiccated specimen still contained an appreciable amount of mois- 
ture. If the temperature were suddenly raised the resistance should 
decrease and then steadily rise again as the moisture was driven off. 
Another piece of press-spahn, also 1:07. thick, was exposed to 
intermittent sunshine out of doors (October 28rd). During the pre- 
vious days there had been much rain, and the air could not be 
termed dry. Resistance before exposure was 0°84 megohms, and 
the resistance after 70 minutes’ exposure was 680 megohms. 

A very interesting series of tests relating to the disruptive voltage 
of various substances which had been treated with Berrite varnish 
proved that very high disruptive strengths may be attained in this 
way. The highest disruptive strength quoted is 65,000 volts per 


TX PLAN | 
к 1°8°*8*°8°8°1, total 34, Cast-iron Former. Coil varnished on the 
outside, ion 
Thermo-junotions indicated thus ** were only employed to check the 
results shown in the accompanying curves. 
Fic. 1.— Corn No. 6. 


Transverse Section 


Conditions. 


Amperes. Mean Temp. Max -Mean 


in C. in °C, 

A. Running loaded. T07 | 440 24 
B. Standing. 709 | 50.2 2:1 

112 926 80. 


C. Standing. 11: 
~The points shown to the left of the Curve above represent readings 
of temperature taken by thermometer outside the coil. 

Mean temperature of the Whole Coil shown by Horizontal dotted lines. 


Fio 2.— TEMPERATURE TESTS wirH Соп, No. 6. 


millimetre for Excelsior Paper No. 8, heated to about 80°C. Nearly 
all the materials thus tested could be bent around a cylinder тіп. in 
diameter without breaking. | 
Part II. of the Paper deals with an investigation undertaken at 
the request of the committee on electrical plant of the Engineering 
Standards Committee, who desired to know what, in actual practice, 
was the difference between the maximum temperature reached in 


field coils and the mean temperature calculated from the inerease of 
resistance of the coil. Thermo-couples were used for measuring the 
temperatures. Nine different forms of coil were tested, and we give 
below two typical testa. . | 

Fig. 2 represents the results of temperature tests carried out 
with coil No. 6 (Fig. 1). This coil belonged to a 200kw. 220-volt 


сеет са GNMAN| а Оз уз, 
АҢ _-=е-,-—-ъ y^ 
7 | -~e —} — юм Boc —— ^ 
V ‘ 


Points 9:10 belong to the double 
вой: 16,to the single coil. 


Р гауса cee (Single Coil) Layers, Inner Coil, 1:2*1*1; Outer 
re) ‚ 192° el, f 

The Coil was in one case a Single Undivided Сой; in the other case a 
Double Coil with Air Space between the Windings. 


Fic. 3.--Com No. 9. 


. 

ILU LLL 
fe td | 
ШЕ Б ЖЕ ЫЙ eee, 


Mean Temp. |Мах.-Меап 


Curve. Conditions. Amperes. in °C. in °C. 
A. Bingle coil, normal covering. | 19:0 63:2 2-2 
B. (Single coil, covering removed. 19:0 44'C. 17 


Ета. 4.—_TEMPERATURE TESTS wirH Coin No. 9. 


generator running at 850 revs. per min. The load on test was 
alittle over half-load. The rated full-load shunt-current was 
11:4 amperes, and whilst running the current was 7 amperes. The 
coil was also tested at 7 amperes with the armature not revolving 
(curve B, Fig. 2). Ps 
Coil No. 9. was a field coil of a 500kw. 200 volt generator run- 
ning at 200 revs. per min. It was covered with canvas, fullerboard, 
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millboard and string. Fig. 4 gives the results of temperature tests. 
In addition to this coil wound in the ordinary manner, a second 
coil on the same machine was wound with an air space in the 
middle of the winding, in order to see if any economy might be 
effected in the amount of copper used. The total layers on the 
coil were 11, with 4in. air space between the fifth and sixth layers. 
The curves A, and A, give the figures for the heat distribution in 
the inner and outer portion respectively. As this coil had no 
external covering a second test (B) on the other test coil was made 
with the covering removed so as to make a fair comparison between 
the two. 


The entire report, which covers 47 pages and contains a number 


of tables and curves, should be in the hands of every dynamo 
designer. It is obtainable from the Engineering Standards Com- 
mittee, with whose permission the above summary has been published. 


MANCHESTER TRAMWAYS—POWER SUPPLY’. 
BY Н. C. GUNTON AND В. L. PEARCE. 


(Continued from page 817.) 


Fig. 3 shows a series of curves embodying the results of two 
steam consumption tests carried out at full load, three-quarter load, 
half-load and quarter-load on two of the Yates & Thom—Electrical 
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Total I b. of 
. ; Total No. of 
Coal. Load. 7 ond coal con- boilers i per 
| 9 J Si d. sumption. in Ne „ 
Washed slack & | 

washed peas..}, Fall. |3 hours, 4,550] 9,268 | 4 | 203 

Do. 4 Do. 3.420 8,512 | 3 244 

Do. ЕЕ Do. 2,220 4,928 2 | 2-2 

Do. n Do. |1,110| 3,920 223.3 


| 
One boiler on range but not working. No deductions made for wet. 
ness of coal, or for residue left over. 


Curves of efficiency of the 220kw. and 250kw. motor generators 
are given in Figs. 4 and 5. In Fig 6 are given the curves of— 


(a) Combined traction and lighting high-tension output from 
Stuart-street for Tuesday, January 3rd, 1905. 

(b) Combined traction and lighting high-tension input at sub. 
stations for same date. 


from which two is deduced, the (c) efficiency of transmission, which 
for top load reached 98 per cent. approximately. The average 
length of high-tension feeders in this case was considerably less, 
and the section of feeders for a given load greater than in the test 
made at an earlier date, to which Table III. at the end of the 
Paper refers. 

Figs. 7 and 8 show the curves of conversion efficiency for par- 
ticular days for the Polygon and Oldham- 
road sub-stations. The average monthly 
conversion efficiency of all traction sub- 
100 stations —f. e., L. T. output H. T. input = 78˙5 


207 
Over Load, 


221809 ui Nu 90 S Fig. 9 are given particulars of the total 
weekly units generated at the Stuart-street 
Ы ын der K. W. Hot M eon since the 555555 Pent 
epe д 
| 9 ETT Тш — ThS change fon 
{КЕ wi == „ш EBZSBZME — 1t. лү 
Б a EX ШЕИ $ reduction in the plant-factor of the station, 
32 Bini ` Z "7 Wiss 7 V EHF | & the full effects of the change are somewhat 
, Boers' E. H. 
e EE ar ee a er 
9 28 ‚ 1,960 AAA T TT Ир ЖЫ КА N © E the follow-formulæ have been 
"es 2 - used: 
Jr HAH ANNE Bic PNE 
MI ee LLL ß, 
Š lum У 1,500 a I KE Т ИИҮҮ | $ Running Plant, factor: (Units generated 
Se = Water per. H.P. Hour-- CCC x 100) (Capacity of running plant x 168 id 
40 5 i ата 55 e load - factor for the Stuart. street statio 
маг 8 50 "PTS E 2 БГ All for the past 12 months works out at 47:8 per 
22,500 2s Сс Pa 4 Ж Fae cent., and for the Bloom-street station at 
З 1,100 а EP d 7 E 29:8 per cent. | | 
e, „еее УГ КЛ curves für the Dlooursires and Stuarts 
- £I Ys. ЖЕШ Жш Е stations оп Thursday, October 27, 1904. 
Es * p Parm г T EE The lowest costs of production for any 
12,500 700 . month in 1904 were as follows :— 
AK D Generation: Stuart- Bloom- Dickinson- 
Ты “ГИ ЕЕ eee, d im 
{ | во 26 PANEM 8 Coal ass sie ee 1001015025 
8 Z M et . . 0011. OON 2 0015 
% 10 Waste and stores.. (009 .. 0-007 .. 0015 
0 WE Repairs.......... 0:028 .. 0-029 .. 0:059 
0 200 400 1,000 — 1,200 1,400 1,000 1з Salaries and wages 0:046 .. 0-069 .. 0119 


600 800 
Kilowatt Output. 
Fio. 3. 
Engine Set No. 4, Non-condensing. 1601b. Pressure, March, 1903. 


Engine Set No. 3. Condensing. 1601. Pressure 25:0in. Vacuum (Full Load), Jan. 1904. (Field Line.) 
N.B.—In both cases results include correction for excitation from motor-generator. (Н.Т. input.) 


Co.'s 1,500kw. three-phase sets at Stuart-street in March, 1903, 
and January, 1904. The full lines give the results obtained from 
No. 8 set running condensing, and the dotted lines those obtained 
from No. 4 operating non-condensing. Saturated steam was used 
in each ease, the water being measured on the supply side to the 
boilers, and the drainage water, except that from the cylinder 
jackets, was deducted. The engine sets were run on an artificial 
water load. The following data were also obtained during the con- 
densing tests on the above plant, showing the pounds of coal burnt 
per unit generated, &c. 


* Abstract of a Paper read before the Manchester Local Section of the 


Institution ot Electrical Engineers on February 21st, 


= — 


. . . . 03270 .. 0:280 .. 0432 
Salaries and | 
wages. . | (1034, 
Repairs and | 93 
maintenance 
The above cost figures are per unit generated, and are not to be 
taken as a guide to the cost per unit sold. It is interesting to com- 
' pare the above costs for Stuart street with those for the eight months 
ending November 30, 1908, when the station was operated non- 


Totals 
(Dotted lines.) 


(9) Distribution Costs. 


, condensing. The average costs were then as follows ;— 

| СОВ ЖЕНТ А оо ое свая 0:264. 

| со o) оон 

о рона 
Salaries апа Wages..... nem 0-054. 

| ТО 25 vs ve A ͤ˙ EN vessoeee 0:384. 
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Generator Output and Motor Output: Fia, 7. 


Polygon Traction Load Curves. From 4.30 Monday, Oct. 31st, 1904, until 2.30 
Motor Generator, 250kw., 427 revs., 400/550 volte, 860 B. r., 50 ~, i Tuesday, Nov. let, о un a. m., 


6,500 volts. Polygon Гарат ped F F огаш Си 
" utput 
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Малов MOL Or Generator. ЧОО Generator COO ie геу. Oldb am Load Traction Load Curve. From 4.30 a. m., Monday, Oct. 31st, 1904, until 1.30 a. m., 
400/550 volts. Tuesday, Nov. 1st, 1904. 
Oldham Road Input marked ......................... by Integrating Walt meters. 
Fia. 5. " „ Output. 2 2 LL $4 D d 
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ANALYSIS FoR WEEK Ехрімо NovembER 21sr, 1903, STUART-STBEET. 
Units Generated, &c.— | 
A. Total output to sub-stations (H.T.) for 


traction and lighting 430,152kw. hours. 
Auxiliary Plant— 
B. Excitation............ 10,730kw. hours 
C. Works lighting & power. 7,189 ,, 15 
Special . . . 1.108 „, „ 
19.027 19,027 , „ 
D. Total units репе ate. ꝗ õ 449,179 ,, „, 


E. Momentary maximum output (H. T.) 5,000 
Units used for excitation 
Units generated by main generators 
Total output (H. T.) > 23 Ыы Ашы 96%, 
Total units generated, including excitation, A+B+C ' ^ 
lighting and power, but not “ special” 
Weekly load-factor = (А x 100)/(E x 168) = 51:277 


99 9 


B 
= 4 = 2˙5% approx. 


Water— 


F. Feed water (as measured by feed-water meter, 1,445,700 gallons) 


Feed water per unit generated (non-condensing) = 


I0F/D= .:. ve Ves drei oe soe pd daos 82:2lb. 
Coal— 
G. Total coal consumption .......... Dav RA DR 822 tons 
Pounds of coal per unit generated 
G x rr — СИД; 


The above week, ending November 21st, 1903, includes Novem- 
ber 17th, for which the load curves are included under Section II. 
of the Paper. 

The average daily consumption of energy per car-mile over the 
whole system for the past 12 months is as follows :— 

October, 1903, 1:240; November, 1:258; December, 1271; January, 
1904, 1:326 ; February, 1:287 ; March, 1:288 ; April, 1:491; May, 1:234 ; 
June, 1:222; July, 1:240 ;August, 1:260; September, 1:292 ; October, 1:306. 

(To be concluded.) 


5——....—.:v..—v... 


APPLICATION OF ELECTRIC POWER IN 
COLLIERIES.+ 


BY G. M. BROWN. 


The use of electricity in the form of direct current in mines is in 
many cases restricted to lighting and driving pumps and haulage 
gears located close to the down-cast shaft. "The tests of Heise and 
Thiem have shown that incandescent lamps broken in an explosive 
atmosphere are not a source of danger unless the current exceeds 


0:6 amperes. The result holds good for both direct and alternating 


current at pressures up to 220 volts. Tests by the same authorities 
have also indicated that slight sparking and glowing at the brushes 
of a direct-current motor will not ignite an inflammable mixture, 
but if a motor is subjected to sudden overloads or the commutation 
is bad there will certainly be an explosion. | 

Whether totally enclosing a direct-current motor will make it 
absolutely safe it is impossible to say with certainty, although there 
are many reasons to believe so, even when, as is generally the case, 
the motor is not designed with the idea of making it absolutely gas- 
tight. On the other hand, switches and fuses of the type ordinarily 
used on direct-current circuits are decidedly dangerous. It may be 
aey asserted that any type of unenclosed commercial fuse is 
capable of causing an explosion, and the same remark applies to 
open switches, which are only safe for dealing with current up to 
8:0 amperes at a pressure of 100 volts on non-inductive circuits, 
such as those supplying incandescent lamps. Practically, the only 
circuit which can be broken safely by an open switch is one supply- 
ing lamps which take not more than 0:6 ampere. All other 
switches must be totally enclosed in strong cast-iron cases, made as 
nearly gas-tight as possible. Even then switches and fuses are a 
source of danger when used for carrying large currents. They are 
no doubt comparatively safe under normal conditions, but are use- 
less in ease а bad ground occurs on the circuit they are used for 
controlling. An enclosed switch and fuse of a good make, and 
designed for a capacity of 100 amperes at 500 volts, was recently 
tested under normal conditions, and also under the abnormal con- 
ditions that would obtain if there were a bad ground on the circuit 
controlled by the switch. Under normal conditions the switch 
broke the circuit without any apparent disturbance, and if the 
current was gradually increased the fuses blew without causing the 
emission of any flames from the joints of the case, but when tested 
with a current of 1,200 amperes suddenly switched on, a condition 
of affairs which might easily occur in the event of a bad accident to 
any motor or cable connected to the switch, a violent emission of 
flames from the joints of the case was seen, although they were 
made with indiarubber packing and tightly screwed up. 


* * Special" includes power used for testing, &c. 


t Abstract of a Paper read before the Rugby Engineering Society on 
February 2nd. | 
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In the final test, the case was made gas-tight and fused with the 
same asbestos- covered wire used in the previous experiments, the 
result was that on switching on the current it was blown to pieces. 
There is no doubt that in such cases the amount of energy to be 
dissipated at the moment the circuit is broken is very large, with 
the result that the air in the case is heated and its pressure raised 
to a degree sufficient, in many instances, to be highly dangerous. 
Tests have been made of enclosed magnetic blow-out circuit- 
breakers with similar results: and it would seem almost impossible 
to produce an enclosed switch or fuse of the ordinary type capable of 
opening an inductive circuit and carrying a larger current with safety. 

The greatest advance in the application of electricity for mining 
purposes has been due to the introduction of the polyphase alter- 
nating-current induction motor. The slip-rings (in cases where 
squirrel-cage motors are out of the question) do not present any 
great element of danger if they are kept in good order, and the 
current-density in the brushes is not excessive. If such motors are 
provided with two brushes for each slip-ring it is practically impos- 
sible to produce a dangerous spark by any ordinary means short of 
lifting both brushes at the same instant, and this is not likely to 
happen under ordinary circumstances, even if the slip-rings are in 
very bad condition. It is advisable, however, to have the slip-rings 
totally enclosed, if only to afford mechanical protection. Such a 
motor is practically as safe as one with a squirrel-cage rotor, and 
has the advantage that full-load torque can be obtained at starting 
with a current not greatly in excess of the normal full-load current. 

One of the chief advantages of alternating-current plant for 
mining work lies in the fact that all the switches can be of the oil- 
break type, and the use of fuses is not necessary. When used on 
alternating-current circuits, oil-break switches will operate perfectly 
under the most trying conditions ; but when used on direct-current 
circuits, there is considerable carbonisation of the oil every time the 
circuit is opened with a heavy current. This is no doubt due to the 
fact that on alternating-current circuits there is no electrolytic action, 
and any arc formed between the switch-blade and contacts is 
extinguished at the instant when the current passes through zero, 
whereas when used on a direct-current circuit the full amount of 
energy which can be stored in the circuit is to be dissipated in the 
switch. 

The simplest method of utilising alternating current for winding, 
is to connect an induction motor to the winding drum, either directly 
or through reduction gearing. The control of large induction motors 
for this class of work is best effected by liquid rheostats which have 
the advantage of presenting a simple and ready means of regulating 
automatically the maximum speed with which the motor can be 
started. Smaller motors can be quite readily operated by ordinary 
controllers and metallic resistances, but it is desirable to provide 
suitable devices for limiting the speed with which the controllers 
can be brought into the full running position, and the controllers 
themselves should have a large number of points; both resistances 
and controllers should, in fact, be so designed that in case of 
emergency, the motor can be used as an electric brake. 

The largest plant of this kind of which the writer has knowledge 
is one of the Société Charbonnages de Grand Hornu, Belgium. The 
motor is supplied with current at 2,000 volts and 28:5 cycles per 
second, and is mounted on the same shaft as the winding bobbin ; 
its maximum speed is 42 revs. per inin., and the maximum winding 
speed is 51°7ft. per second. The net weight of coal lifted is 5,7201b., 
and the depth of the shaft is 546 fathoms, the total weight of coal 
raised per hour being 85 tons. A flat rope is used, and the initial 
diameter of the bobbin is 8ft., the final diameter being about 
24ft. 6in. ; by the use of this bobbin the torque required at starting, 
and consequently the maximum demand for current are kept con- 
siderably lower than they would be with either a Koepe pulley or 
double drum gear. 

In this country winding engines are sometimes required to deal 
with as much as 250* tons per hour, from depths up to 800 fathoms, 
and in such cases the mechanical difficulties which present them- 
selves are very great. The Koepe pulley is in such cases not 
favoured on account of the excessive load it throws on the head- 
gear, and also on account of the fact that in case of failure of the 
rope botb cages are liable to be precipitated to the bottom of the 
shaft, and the ordinary cylindrical drum is not to be recommended 
on account of the large unbalanced forces to be overcome at the 
beginning of each wind, and on account of the load it throws on the 
headgear, and also because it is liable to cause trouble at high speeds 
by vibration, a tail rope is not permissible. The only alternative is 
to adopt the well-known conical drum. In order that the rope and 
the drum may not be of excessive diaineter it is necessary to limit 
the useful load and adopt higher winding speeds than would other- 
wise be the case, and therefore electrical plant of larger capacity. 
As in most mechanical problems, the best solution is simply a com- 


promise between the various conflicting conditions. 


In the case of large winding gears connected to a power atation, 
situated very near the shaft, the most promising and most econo- 


* The steam winding engine just installed at the New Williamthorpe 
Colliery, in North Derbyshire, is easily capable of dealing with 3,000 tons 
of coal per day of 84 hours. The depth of the shaft is 548yds. 
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mical plan seems to be the installation of a separate engine and 
dynamo for supplying current to the winding gear motors. The 
engine should, if possible, be of the high speed type, arranged to 
work with constant steam admission and provided with a governor 
which will come into action only when the speed of the set exceeds 
a certain safe limit. This engine practically replaces the induction 
motor in the case of the Igner set, the other parts, including 
the heavy flywheel, compensated generator and exciter, remaining 
the same. In the case of very large winding gears, excessively 
large generators and flywheels could be avoided by duplicating 
those parts and in the same way two motors could be used for 
driving the winding drum. The generators would have to be 
adjusted so that their characteristics were similar, and it would 
appear advisable to connect their ficlds in series, so that one rheostat 
could be used for the simultaneous control of both. Economical 
as the Ilgner combination is, a considerable saving both in capital 
cost and working charges can be effected by the adoption of this 
plan, for the losses in the alternating-current generating plant, and 
in the induction motor of motor-generator set are both avoided, so 
that & saving of about 20 per cent. may be fairly anticipated. 

An early installation of this character is to be seen at the Arnimsche 
Steinkohlenwerke at Planitz in Saxony.* There are two equal wind- 
ing engines, each driven by a pair of direct-current motors directly 
coupled to the drumshaft and capable of raising a net load of 
1,820lb. from a depth of 121 fathoms. The hourly output of each 
is 86 tons, and the winding gears are mounted directly above the 
shafts, a plan which for small machines offers considerable advan- 
tages, more especially as regards the wear of the ropes, which is less 
than it would be were the usual head pulleys installed. 

Bteam engines for winding are usually non-condensing, and on 
account of the very intermittent and unfavourable conditions of 
service are most uneconomical. The results of various tests made 
on the Continent show that the steam consumption per horse-power- 
hour reckoned on material raised varies from 190lb. to 57lb., the 
latter being with twin tandem engines running condensing and 
under special skilled supervision. For large winding engines run- 
ning under favourable conditions it would not seem out of place to 
assume a steam consumption of 751. per horse-power-hour reckoned 
on material raised. With a well-designed Ilgner plant the corre- 
sponding figure would be 25ʃb., but against this saving we have to 
put the extra interest on the increased capital cost, and make a 
slightly larger allowance for depreciation and repairs, but in any 
саве can expect a nett saving of 80 per cent. of the working charges 
of the steam plant. With a large plant of the more direct type in 
which the generator is directly driven by a steam engine, as just 
described, a steam consumption of 90lb. or 21lb. could be obtained 
without trouble, unless the working conditions were exceptionally 
unfavourable, and the capital cost would be considerably below that 
of the corresponding Ilgner combination, and not much, if any, 
greater than for an ordinary steam winder of similar capacity. 

One of the principal applications for electricity in mines is to the 
driving of pumps. In all the earlier installations, the pumps were 
of the slow-speed reciprocating type with plunger speeds ranging 
from 7Oft. to 100ft. per minute, necessitating the use of a double 
reduction between the motor and the pump. The efficiency of such 
& pump is genere from 70 to 75 per cent, so that a combined 
efficiency of 60 to 68 per cent., according to the capacity, may be 
reasonably expected. At the present time, it is possible to obtain 
reciprocating pumps of the Express, or high-speed type, having very 
much higher efficiencies and running at such speeds that reduction 
gearing may be dispensed with, and the motor mounted directly on 
the crankshaft. e speeds of such pumps range from 160 to 300 
revs. per min., and their efficiencies may be from 75 to 85 per cent., 
according to size. Within the last three or four years the use 
of high-lift turbine pumps has increased considerably. These 
pumps have several advantages which recommend them for mining 
work; they run at high speeds, and consequently both pump and 
motor can be made very compact; they have a continuous flow, 
and therefore no air vessels are required, and water hammering in 
the pipes is quite avoided ; the cost of excavating rooms and making 
foundations for them is very much less than for reciprocating pumps 
of similar capacity, and, further, the discharge can easily be varied 
within wide limits by simple regulating valves fitted on the discharge 
pipes. Their efficiency is, however, smaller than that of the better 
class of reciprocating pumps, and is much more dependent on the 
size, and for dealing with very small quantities of water and high 
lifts reciprocating pumps are preferable; for ordinary sizes, how- 
ever, it may be taken as 70 to 76 per cent. Such pumps are especially 
suitable for connection to three-phase induction motors, and the 
ordinary speed about 1,450 revs. per min. for coupling to 50-cycle 
four-pole motors. 

Gebriider Sulzer, of Winterthur, and Mather & Platt in this 
country have played a prominent part in the introduction of this 
class of pump. One of the most notable installations is that at the 
Zeche Viktor, where there are two pumps on the lower level which 
deliver 1,500 gallons per minute to a height of 1,7008. The guaran- 
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teed combined efficiency is 58 per cent., but from actual tests the 
efficiency of the whole plant, including generators, is 63 per cent., 
and the efficiency of the pumps alone 77 per cent. 

In & case of this sort where the pumps are very large, it is 
advisable to instal a separate generator for driving them, and start 
them up with the generator, thus dispensing with the use of costly 
starting devices for the motors. This is more especially n 
when a number of motors are used in series, and fixed on different 
levels. This remark also applies to large reciprocating pumps, and 
in either case & separate source of excitation for the generator is 
required. 

For three-phase alternating current the best cable is the ordinary 
three-cored stranded cable with waterproof dialite or bitumen insula- 
tion, heavily braided and armoured overall. It has been found by 
experience in many mines that the use of lead covering is not 
advisable. On account of its inability to resist tension, the armour- 
ing should not be of steel tape, but of galvanised steel or iron wire. 
The laying of cables on the solid system along the main roads has 
very often been advocated, but is inadvisable on account of the 
possibility of the cable being torn or injured through the road sinking. 


CORRESPONDENCE. 


— — 


THE LIFE OF NERNST BURNERS. 
TO THE EDITOR OF THE_ELECTRICIAN. 


SIR : I send you herewith records I have kept of two instal- 
lations in Gloucester where Nernst lamps are used. The lamps 
are { ampere B type, on 220 volts continuous current. Сог. 
poration supply. The results obtained with the new-type 
U-filament burner, as compared with the old-type burner, are 
very marked. 

In both cases the lamps hang perpendicularly and are well 
out of reach. Taking the installation with the old-ty pe burners 
first. The records d from June 1, 1903, to March 7, 1905. 
Nine lamps are in use, with 200-volt burners and 30-volt- 
resistances, and all renewals have been made with old-type 
burners. Four of the lamps have been lighted 1,056 hours, 
and five lamps for 2,420 hours, during the above period of 88 
weeks. This gives a total of 16,324 lamp-hours, and 20 
barners have been renewed. pa : 


Five resistances have also been renewed 


= 816-2 hours average 


life of burner. 
within the period. 
We now come to the installation (a church) with the new 
U-type burners. The record dates from the first use of the 
lamps, October 2nd, 1904, to March 7th, 1905. Thirty lamps are 
in use, with 210-volt burners and 20-volt resistances. The lamps 
have been lighted a total of 66 hours during the above period 
of 22 weeks. This gives a total of 1,980 lamp-hours, and 21 


‚ 1,980 


burners have been renewed. 21 ^94? hours average life 


of burners. Two resistances have also been renewed. More 
than half of the burners in this ease had the heating coil 
broken, and in the remainder the filament had shorted on to 
the heating coil. 

The Nernst lamps will have to be discarded in the latter 
installation if they do not give better results, and high 
efficiency incandescent lamps will be put in their place. А 
remedy is badly wanted, or the makers will have reason to 
deplore their substitution of the U-type burner for the earlier 
burner, which had proved its serviceable qualities. I would 
also add that, even if old-type burners could be obtained, they 
cannot be inserted in the new pattern B lamp, as the casing of 
the latter is not sufficiently large in diameter to take them. 
Yours, &c. ; | W. A. WALTON. 

Gloucester, March. 15. 


Spark Prevention in Dynamos.—Tho Hon. C. A. Parsons 
has been granted an American patent, issued on February 14th, 
which relates to means for reducing the sparking of continuous- 
current dynamos. This object is to be achieved by winding 
the armature with a flat conductor of thin cross-section and 
formed of insulated strands having a lay of one complete 
turn, or two or more complete turns, in the length of the core 
of the armature. It is claimed that the spiral lay prevents 
local currents 1n the copper conductor. 
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PARLIAMENTARY INTELLIGENCE, 


— — 


LONDON ELECTRIC POWER BILLS. 


All the bills which have been deposited in Parliament this session 
seeking powers to supply electrical energy throughout London, came 
before a Committee of the House of Lords yesterday. The Committee is 
constitated as follows:--Earl Camperdown (chairman), Earl Lytton, 
Lord Aberdare, Lord Romilly, and Lord Zouche of Haryngworth. 

The bills are :— 

Administrative County of London & District Electric Power Co. 
Central Electric Supply Co. 

Charing Cross & Strand Electricity Supply Corpn. 

City of London Electric Lighting Co. 

County of London Electric Supply Co. 

East London & Lower Thames Electric Power Co. 

Metropolitan Electric Supply Co. (Acton.) 

Metropolitan Electric Supply Co. (Various Powers.) 

North Metropolitan Electric Power Supply Co. 

The Administrative County of London Bill and the East London and 
Lower Thames Bill seek the incorporation of new companies, the remain- 
ing applications being for extensions of powers by companies already in 
existence. The total number of petitions against the whole of the bills 
runs into three figures, and were given in our issue for February 24. 

The proceedings yesterday were to decide the question of future pro- 

cedure. 
The CHAIRMAN said that as the various bills involved a very com- 
plicated issue, he, would ask the opinions of the various counsel interested 
as to the method of proceeding with them. The Administrative County 
of London Co.’s Bill was first on the list, and as Mr. Fitzgerald was 
leading for this, he would ask for his views first. 

Mr. FITZGERALD, K.C., said that after careful consideration he had 
come to the decision that there was likely to be considerable difficulty in 
the way of adopting a course of procedure. Briefly, however, there were 
two ways of dealing with the matter—(1) to treat all the bills as competing 
measures, and to hear them all before giving any decision; (2) to hear 
the Administrative County of London Bill, and decide on it at once. 
The latter course, however, might be unfair to the promoters of the other 
bills, although naturally he was quite content for the Committee to adopt 
it, The main issue for the Committee to decide was whether they would 
grant the whole of the area scheduled in the first bill to the Administrative 
County of London Co. or whether they would cut it up into small areas as 
proposed in the remaining bills. 

Sir RALPH LITTLER, K.C., for the City Corporation, Mr. FREEMAN, 
K.C., for a large number of London boroughs, and Mr. VESEY KNOX, 
for some local authorities outside London, asked that а decision should 
be given on the main principles of the Administrative County of London 
Bill as soon as possible. 

Mr. BALFOUR BROWNE, K. C., who is appearing for the whole of the 
bills excepting the Administrative County of London Bill said that the 
effect of the first proposal of Mr. Fitzgerald would be to give him (Mr. 
Fitzgerald) the final speech after all the bills had been considered. He 
would, therefore, suggest that the Administrative County of London Bill 
shculd be proceeded witb, and that in the meantime the Committee 
should not make up its mind as to whether it would give a decision when 
the case for this bill was finished or not. With regard to Mr. Fitzgerald’s 
remarks as to cutting up London, he must point out that it was already 
cut up, for all the companies which he represented were already in 
existence. 

The CHAIRMAN said the Committee would adopt Mr. Balfour Browne's 
suggestion as the best course to follow. 

The Committee then adjourned until to-day (Friday). 


MUNICIPAL COMPETITION WITH ELECTRIC POWER 
COMPANIES. | 


ACCRINGTON CORPORALION BILL. 


The Police and Sanitary Committee of the House of Commons, of which 
Mr. J. W. Wilson is now chairman, considered the Accrington Corpora- 
tion Bill on Tuesday. The opponents to the bill were the Accrington 
Corporation Steam Tramways Co. and the Lancashire Electric Power Co. 
Counsel for the promoters were Mr. Wedderburn, K.C., Mr. W. H. Leese 
and Mr. W. J. Jeeves. After some discussion the Accrington Corporation 
Steam Tramways Co. withdrew its opposition to the bill in the present 
stage, and the tramway part of the bill proceeded unopposed. It seeks 
power to reconstruct for electric traction certain steam lines within the 
Borough of Acciington, which will be acquired by the Corporation in 
1907, and to construct some short lengths of new lines outside the 
borough. Mr. W. H. Aitken, town clerk, gave evidence as to the growth 
of the district, and Mr. Stephen Sellon, consulting engineer, said he con- 
sidered the estimates in the bill were ample for the work. Local evidence 
was then called in favour of the bill, and the preamble of the tramway 
portion of the bill-was passed. — > . 

Mr. WEDDERBURN, K.C., then opened the portion of the bill relating to 
the supply of electrical energy. The Accrington Corporation, he said, 
already possessed a generating station, which had cost £40,000, and it 
was their desire to supply electrical energy to the tramways proposed both 
inside and outside Accrington, and also to supply the outside districts, 
served by the tramways, with electrical energy for lighting purposes. 
These districts would be Clayton-le-Moors, Altham, Huncoat, Oswald- 
twistle and Haslingden. The only thing that the Lancashire Electric 
Power Co., which was authorised in 1900 and which opposed this portion 
of the bill, had done was to erect one generating station—which, however, 


was not yet compiete—and which was 14 miles away. The main point of 


could allow for it: 


the petition of the Lancashire Electric Power Co. was competition, and really 
the company was asking for a monopoly, and sought to avoid competition. 

A MEMBER OF THE COMMITTEE: It is rate-aided competition 
that they object to. 

Mr. WEDDERBURN said this did not affect the company as they were 
not ratepayers in Accrington. The question he raised was public necessity. 
The company’s station was 14 miles off and the Corporation station 1 mile 
off, and he thought it was reasonable that the Corporation should com- 
pete in these outside districts with the company. So far as the tramways 
were concerned he took it that the previous decision of the Committee gave 
the Corporation power to supply these. 

Mr. STEPHEN SELLON said that the feeders would have to be laid 
to the outside districts for the tramways, and, therefore, the Cor- 
porion would be in a position to supply cheaply. On the other hand, 

efore the company would supply these districts, the various local 
authorities would have to enter into an agreement to take a supply for 
seven years and to pay 20 per cent. on the capital cost incurred by the 
company. As precedents for these powers, he mentioned the Lanarkshire 
tramways, the Chatham tramways and the Falkirk tramways ; in all these 
cases there were powers to supply electrical energy for ligbting. These 
were all companies, although Manchester and Huddersfield Corporations 
also had power to supply lighting along the route of tramways outside 
the borough boundaries., 

Cross-examined by Mr. C. BAGGALLAY, K.C., for the Lancashire 
Power Co.: The bill did not force the Accrington Corporation to supply 
in the districts named. They could pick and choose. He admitted that 
the Power Co. was obliged to supply everybody upon terms specified in 
the company’s act, but the terms were such that many local authorities 
were unable to accept them. Не did not know whether the Accrington 
electricity works incurred a loss last year. He did not think there was 
much of a 5 nature in the proposals. The feeders for the tram. 
ways would have to be laid anyway, but he admitted that tramway feeders 
were not used for lighting purposes. 

By the CHAIRMAN: Acorington was at present supplying certain 
customers outside its area without authority. 

Mr. W. H. AITKEN, said that the Power Co. could only erect generating 
stations upon the lands scheduled to their act of 1900, and, therefore, 
could not come nearer to the area of supply than 14 miles. 

Mr. BAGGALLAY said the Company’s Act of 1904 gave it power to 
erect generating stations anywhere. 

Mr. AITKEN, in answer to the Committee, said that the Corporation 
would be willing: to be compelled to supply these outside districts on the 
eame terms as those contained in the Lancashire Power Co.’s Act of 1900. 

Mr. T. HIGHAM, chairman of the Electricity committee, said that 
the Lancashire Power Co. had quoted Haslingden a price of 11d. down to 
id. per unit. But this was for“ bulk supply, and there would have to be 
added the cost of distribution, which would probably bring the price up 
to the 3:81d., which was the average charge per unit in Accrington. 

This concluded the case for this part of the bill. 

Mr. BAGGALLAY, for the Power Co., said that they were not 
authorised to supply customers with electrical energy in detail, but 
only in bulk. He had never claimed & monopoly, but he maintained 
that Parliament had never intended that unequal competition should 
take place with the company. Such a competition would be intro- 
duced were this bill to be passed. Already the Police and Sanitary 
Committee had refused these powers, except where there were very special 
circumstances, There were two objections to allowing such powers 
first, that continually to allow local authorities to supply electrical 
energy outside their districts would make the carrying on of power com- 
panies an impossibility, and secondly, there was the general objection to 
municipal trading beyond certain limits. In Accrington last year tho 
cost price was over 4d. per unit, and the average selling price 3:314, So 
long as Corporations were allowed to pick and choose the districts in the 
area of an electric power company, it would be difficult for power com- 
panies to raise their capital, because it would never be known from year 
to year what portions were to be cut away from their areas. 

Mr. JEEVES, for the Corporation, said he was prepared to have the 
names of the places to which they wished to supply inserted in the bill. 
The Corporation did not wish to supply everywhere around Accrington. 

The CHAIRMAN said the Committee was not disposed to give tho 
Accrington Corporation power to supply lighting as well as tramways in 
Haslingden, but allowed the remaining districts, with the proviso that 
the Lancashire Power Co. was not to be compelled to obtain the consent 
of the Accrington Corporation, as the distributing authority, in these new 
districts in order to supply therein. The prices in the outside districts 
must be the same as in Accrington. | 

Clauses to give effect to this decision were brought up on Wednesday. 

The clauses were afterwards considered seriatim. 

With regard to the loans, Mt. WEDDERBURN asked the Committee 
to grant a loan of £86,000 for the reconstruction of tramways, repayable in 
80 years, and a loan of £35,555, repayable in 25 years, for the electrical 
equipment. 

The CHAIRMAN said it was the intention of the Police and Sanitary 
Committee to go very carefully into the question of municipal loans this 
session. Anyone cognisant with electrical machinery knew that 20 years 
was too long a period for such machinery. 

After consulting in private, 

The CHAIRMAN announced that in view of the fact that some money 
had already been spent upon а car depot they would grant 30 years in 
which to repsy the loan for reconstruction of the tramways. With regard 
to the loan for electrical equipment, this was more or less of a perishable 
nature and in some cases the period had been fixed-as low as 15 years. 
In this case the Committee specified that 20 years was the utmost they 

The loan for £7,000. for: electrical. fittings would be 
repaid in 10 years. oe. а Е 
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TELEGRAPH (CONSTRUCTION) BILL. 


In the House of Commons on Thursday last week the Postmaster- 
General introduced a bill to amend the Telegraph Acts, 1863 to 1904, with 
respect to the construction and maintenance of telegraphic lines. It is as 
follows :— 

1. If the owner, lessee or occupier of any hedge or bank which forms 
the boundary of any street or public road along which the Postmaster- 
General is constructing or maintaining a telegraphic line, or of any land 
(being within 20ft.of auy such street or road and not being common land) 
which is not enclosed cn the side of the street or road, refuses or fails to 
give his consent to the construction of the line on, over, along or across 
the hedge, bank or land within twenty-one days after being required to do 
so by notice from the Postmaster-General, a difference: shall be deemed to 
bave arisen between the Postmaster-General and that owner, lessee or 
occupier, and secs. 3, 4 and 5 of the 1 Va Act, 1878, shall apply 
accordingly as if it were a difference arising under that act. 

2. Those provisions of sec. 21 of the Telegraph Act, 1853, which (as 
smended by sec. 3 of the Telegraph Act, 1892) are not of general applica- 
tion, shall be of general application, and extend to rural districts and 
to public roads as woll as to streets ; but in the case of a street or public 
road in a rural district the publication of notice required under sec. 23 of 
the Telegraph Act, 1863, shall be substituted for the publication of notice 
under sec. 21 of that act. 

3. Where any tree overhangs any street or public road so as to obstruct 
or interfere with the working of any telegraphic line construeted along 
that street or road, the Postmaster-General may give notice to the owner 
of the tree or to the occupier of the land on which the tree is growing, 
requiring him to lop the tree so as to prevent the obstruction or inter- 
ference, and in default of compliance the Postmaster-General may himself 
caused the tree to be lopped for that purpose, and sec. 7 of the Telegraph 
Act, 1865 (which relates to compensation), shall apply to the exercise of 
that power by the Postmaster-General. 

4. (1) In this Act any expressions to which a special meaning is 
attached under the Telegraph Acts, 1865 to 1904, or any of them, shall 
have the same respective meanings in this Act; and the expression 
* hedge" or bank " includes any ditch adjoining to the hedge or bank 
as if it was part of the hedge or bank. 

(2) Sec. 12 of the Telegraph Act, 1878 (which relates to the printing, 
authentication and gervice of notices and other documents), shall АРЫ; 
for the purposes of this Act ss it applies for the purposes of that act. 

(5) This act may be cited as the Telegraph (Construction) Act, 1905, 
and may be cited with the Telegraph Acts, 1863 to 1904. 


OTHER ELECTRICAL BILLS. 


The Chelsea Electricity Supply Bill, the South Wales Electrical Power 
Bill and the Ulster and Connaught Tramways Bill were read a second 
time in the House of Commons on Monday. 

The Hastings Tramways Bill and the Wellingborough and District 
Tramroads and Electricity Supply Bill were read a second time in the 
House of Lords on Monday. | 

Before the Court of Referees on Monday, Mr. Moon, K.C., for the Brad- 
ford Corporation Tramways committee, applied for a locus to appear 
against the North-Eastern Railway Bill in respect of clause 38, which 
gave the railway company power to ran motor omnibuses to or from any 
place served by the company’s railways. The locis was contested by the 
company, but in view of the ambiguity of the wording, the chairman 
allowed the locus. 

The Gordon Hotels on Tuesday applied to the Court of Referees for a 
locus to appear against the Baker Street and Waterloo Railway Bill, on 
the ground that a subway proposed to be constructed would affect their 
property injuriously. The subway was 85ft. away from the petitioners’ 
buildings, and a locus had been granted to them in respect of a previous 
bill of the railway company concerning works 175ft. away. The locus 
was disallowed. 

The London County Council applied to the Court of Referees on Tues- 
day for a locus to appear against the Edgware d. Hampstead Railway 
Bil. Mr. Pollock, К.С. for the London County Council, said he only 
desired to be heard in respect of c'ause 14 of the bill, which empowered 
the railway company to enter into and carry into effect agreements for 
the construction, working, use or management of the railways and works“ 
with the Edgware & Watford Railway Co., the Charing Cross, Euston, 
& Hampstead Railway Co., and the Underground Electric Railways Co. 
of London. The County Council believed that it was the intention 
of the promoters to alter the effect of the Charing Cross, Euston & 
Hampstead Co.'s Act of 1903. If this were done it would be possible to 
hand all the undertakings over to the Underground Company, which was 
a limited company and not subject to any control by Parliament. Mr. 
Balfour Browne, K.C., for the railway company, contended that he 
already possessed the power which the London County Council seemed 
to think he desired to obtain now, but all the liabilities of the subsidiary 
companies would have to be taken over by the Underground C. трапу. 
The locus was allowed. 

In connection with the recent municipal opposition to the application 
by several of the railway companies to run motor omnibuses, Mr. Whitley 
has given notice in the House of Commons that he will move, on the 
second reading of the Midland Railway Co.'s Bill, that clause 38 (giving 
this power) be omitted or that it be limited to carrying passengers, &с., to 
and from the company's railway stations. 


PURCHASE OF THE NATIONAL TELEPHONE OO. 


In the House of Commons on Monday, 
Sir CHARLES DILKE asked the Postmaster-Gencral, whether, in view 


of the fact that the wording of the purchase sgreement betwecn the 
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Government and the National Telephone Co. in relation to the staff of the 
company was 19 uncertainty amongst the employés and might check 
the entrance of qualified candidates during the next seven years, thus 
affecting the efficiency of a future Government service, he could give any 
definite assurance that the members of the staff would be taken into the 
Government service upon the transfer in 1911 provided by the agreement. 

Lord STANLEY, in a printed reply, said that when, as provided by the 
agreement, the National Telephone Co.’s system was purchased in 1911 it 
would be necessary for the Post Office to provide a staff to carry on the 
service. It seemed probable, therefore, that employment would be offered 
to qualified members of the National Telephone Co.'s staff whose services 
were necessary for that purpose. The reasonable probability of employment 
in the Post Office service with its many advantages would he felt sure be 
sufficient to attract qualified candidates during the next seven years ; and 
he was convinced that any definite assurance or undertaking given now as 
to the trarsfer of staff or the condit'ons of service under the Post Office 
would be found very embarrassing by his successor in 1911. 


METROPOLITAN DISTRICT RAILWAY. 


In the House of Commons, on Thursday last week, 

Mr. ATHERLEY-JONES ssked the President of the Board of Tra le 
whether, under the proposed electrical equipment on the District Railway, 
there would only be one motorman to each train, and whether, having 
regard to the safety of the public, he would take steps to secure that thera 
be two motormen to each trair. 

Mr. GERALD BALFOUR, in a printed reply, said he was informed by 
the railway company that every electrical train, whether of seven, four or 
three care, on the District Railway would, in addition to the motorman, have 
one or more men upon it who would be thoroughly instructed ia the control 
of the motors. It might be added that the effect of the withdrawal of the 
motorman's hand from tha lever would simply be tə cut off the current 
and stop the train. As a further precaution, if a train passed a signal set 
at danger it would instantly be stopped through the automatic application 
of the brakes. He saw no reason to take any action in the matter. 


THE GREAT WESTERN RAILWAY CO. AND THE 
CENTRAL LONDON RAILWAY CO. 


Rumours have been cutrent to the effect that the Great Western Rail- 
way Co. has acquired an interest in the Central London Railway, in con- 
nection with the new line which it is seeking powers this session to make 
between Ealing and Uxbridge-road station. These were definitely contra- 
dicted on Monday by Mr. Moon, K.C., who was appearing for the Great 
Western Railway Co. before the Court of Referees in opposition to an 
application for a locus to appear against the Great Western Railway Co.'s 
Bill by several other railway companies. The Metropolitan District 
Railway Co., the Great Northern, Piccadilly & Brompton Railway Co., 
and the London United Tramways Co. each applied for a discretionary 
locus on the ground of competition, and Mr. Balfour Rrowne, K.C, for 
the first-named repeated the statement above referred to, which Mr. 
Moon at once contradicted. The Court allowed a locus in each case. 


THE NORTH-EASTERN RAILWAY. 


In the House of Commons on Tuesday, in reply to Mr. Weir, 

Mr. BONAR LAW said that the Board of Trade was not prepared to 
say that the North-Eastern Railway Co. had been guilty of any irregu- 
larity in electrifying a certain portion of its lines without special stata- 
tory authority. There was no necessity, therefore, to call the attention 
of railway companies generally to this matter. There were 32 miles of 
the North-Eastern Co.'s undertaking worked by electricity. Up to the 
present time 28 accidents had occurred, of which four were fatal. The 
railway company had carried out the recommendations of the inspecting 
officers of the Board of Trade in so far as they had been made at present. 
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LEGAL INTELLIGENCE. 


— — 


Automatic Telephone Oo. v. Margowski. 


This case was heard in the High Court last week before Mr. Justice 
Walton and a common jury. 

Mr. RAWLINSON, K.C., for the liquidator of the company, said the 
question in dispute was as to whom certain electrical machinery and 

lant at the company’s Greenwich works belonged. The machinery, &c., 

d been sold for £460 and £86, and these were the sums in question. 
The goods were claimed by Mrs. Margowski, wife of Mr. Max Margowski, 
managing director of the company, under a mortgage deed on account 
of money said to have been advanced, The case for the company was 
that Mrs. Margowski's claim was an impudent and barefaced fraud, and 
the mortgage a fraudulent document. There was now no doubt the 
machinery in question was bought with the company's money. 

After plaintiff's evidence had been submitted, 

Dr. COUNSEL, for the defence, urged that there was no evidence to go 
to the jury either as to the ownership of the plant, or in support of the 
charge of fraud, at any rate against Mrs. Margowski. | 

Mr. MAX MARGOWSKI having tendered evidence, 

The jury found in favour of the liquidator for the proceeds of the sales 
under the mortgage, and His LORDSHIP entered judgment for plaintiff for 
£547. 4s. 7d. with costs. He further ordered all documents in the case 
to be impounded. 


On Tuesday defendant applied for a stay of execution in order to allow 
ofan appeal. His LORDSHIP granted a stay of 10 days, and if within 
10 days the appeal was set down £100 to be paid as security for costs on 
the usual undertaking by plaintiff's solicitors. 


Ogden and Another v. Gas Light & Coke Co. 


The hearing of this action commenced on Wednesday, before Mr. 
Justice Darling and a special jury, and was brought by Miss Ogden and 
Mr. A. P. Smith to recover damages from defendants for personal injuries 
alleged to be due to their negligence, which defendants denied. 

The case was that on the afternoon of Oct. 15, 1903, an explosion took 
place in several of the telephone conduits and boxes in Regent-street, 
London, with the result that both plaintiffs were seriously injured. For 
some time before the accident there had been an escape of gas, the atten- 
tion of the com pany having been called to it on July 30, 1903. A search 
was made, but 4 laintiffs alleged that no proper steps were taken to stop 
the leak, or the accident could not have happened. 

A jointer named EDWARDS, in the employ of the Post Office, said he 
was working at the box that first exploded, and he had to use a blow-pipe 
lamp. eee box bad been opened every day for some time before the 
accident. | 

Mr. G. E. WEST, sub-engineer to the Post Office, said the boxes were 
fairly well ventilated, the lids being put on as a protection to the public. 

Mr. WILLIAM NOBLE, assistant superintendent engineer to the Post 
Office, said periodical examinations had been made of the boxes in the 
neighbourhood of the explosion since the accident, and traces of gas were 
discovered, showing there was a leak. 

Mr. DANCKWERTS, K. C., for defendants, submitted that there was 
no case, and that even if defendants had been guilty of some negligence, 
it had not been the effective cause of the accident. 

His LORDSHIP ruled that there was a case to go to the jury, and 

Mr. DANCKWERTS then argued that it was the act of the Post Office 
servants that had produced the catastrophe. 

Evidence having been given on behalf of defendants, 

The jury returned a verdict for both plaintiffs, and judgment was 
entered for them for an agreed amount, with costs. 


Underground Telegraph Cables. 


At the Sheriff Court, Hamilton, last week, Sheriff Thomson sat to hear 
particulars of a difference which had arisen between the Postmaster- 
General and the District committee of the Middle Watd of Lanarkshire 
in connection with laying the underground telegraph cable from London 
to Glasgow in the highway at Bothwell. Recently the Middle Ward com- 
mittee endeavoured to get an interdict against the Lord Advocate and 
the Postmaster-General, the question between the parties being as to the 
position in which the telegraph cable pipes should be laid, while the 
actual point to be now decided was whether or not a difference had 
ae which should be decided by the Sheriff or settled by an action in 
court. 

The Sheriff advised arbitration, and it was subsequently announced 
that the dispute had been settled. The settlement consists of an arrange- 
ment between the parties that certain of the pipes in the roadway shall 
be shifted, and that the new pipes shall be laid in a position to give the 
water pipes a sufficient clearance, This work is to be done by the Dis- 
trict committze’s officials at the expense of the Post Office. The remain- 
ing pipes to be laid by the Post Office authorities are to be in such a 
position as may be agreed upon with the water superintendent, or, in the 
event of any difference with him, with the committee, 


Re Brooker & Goss (Ltd ). 


This was а debenture-holder's action (Puxon v. The Company) heard 
before Mr. Justice Farwell on Friday on a motion to appoint a receiver 
and manager. It was said that the property was in jeopardy. The com- 
pany was a small one and carried on business as oleotrical engineers at 

nfield Wash with offises in London. Debentures for £900 had been 
issued. Plaintiff held one debenture for £300. No interest had been 


paid since last October, and the company was (said Mr. Wilkinson for 
plaintiff) hopelessly insolvent. There was goodwill and also plant, stock 
in trade and other effects which would probably be sufficient to pay the 
debentures. 
The company opposed the motion, as did the other debenture holders. 
His LORDSHIP ordered the motion to stand over for a week as two- 
thirds of the debenture holders were against it. 


Airdrie Town Council v. Airdrie & Coatbridge Tramways Co 


In the Small Debt Court, Airdrie, last week, Sheriff Mackenzie heard 
an action by Airdrie Town Council for the recovery of £8. Os. 7d., being 
cost of clearing away acoumulations of snow on the street caused by 
defenders using a snow-plough when running their cars on Dee. 11. 
Defenders, who counter-claimed £10 damages owing to the Council's 
failure to clear away the snow themselves, as provided by sec. 112 of the 
Burgh Police Act, pleaded irrelevancy of the action. 

The Sheriff deferred judgment, 


Tramway Award. 


Col. Sir Colin Scott Moncrieff, the referee appointed by the Board of 
Trade to determine the value of the lines, buildings, works, materials and 
с of the City of Birmingham Tramways within the Handsworth 

istrict, which the Council is desirous of purchasing, has issued his 
award and adjudges that if, in the opinion of the High Court (to which 
this point is referred), the Council is required by the Tramways Act to 
pay for 12 engines and 11 carriages, his award is £14,776, if only required 
to pay for five engines and five carriages £11,705, and if not required to 
pay for any of the engines and carriages £9,406, the Council to pay the 
company’s costs of and incident to the reference. The Council do not 
want to purchase more than five engines and five carrriages. 


— 


— — 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Bermondsey (London) Council invite applications for the position 
of electrical engineer at a salary of £425, rising by annual incre- 
ments of £25 to £525 per annum, without pension. Applications to 
the town clerk (Mr. Fredk. Ryall), Town Hall, Bermondsey, 8.E., 
by noon 22nd inst. 


A junior assistant for physics is required at Merchant Venturers' 
Technical College, Bristol. Salary £130 to £160. Particulars 
obtainable from registrar until March 23. See advertisement. 


London County Council require two divisional inspectors (at £600 
per annum, rising by annual increments of £25 to £800), one 
possessing special qualifications in mathematics and science and the 
second in technology, including electrical and mechanical engineer- 
ing; also an inspector in a and metal work at £400, rising to 
£500. Applications by 10 a.m. April 1. 

A lecturer in civil and mechanical engineering is required at the 
University of Leeds. Salary £800 per annum. Applications by 
March 25. 


A lecturer in civil engineering is required at Leeds University, 
£300 per annum, with liberty to take up outside consulting work. 
Applications by March 25. 

A working electrician is wanted for a country house installation. 
Applications to Mr. Peter May, Estate Office, Bawdsey, Suffolk. 

Darlington Corporation require a junior shift engineer. Applica- 
tions by 25th inst. 


Mr. W. B. Worthington, engineer-in-chief of the Lancashire & 
Yorkshire Railway, has been appointed engineer-in-chief of the 
Midland Railway in succession to the late Mr. J. A. McDonald. 

Mr. Archibald Page, superintendent of the generating stations and 
sub-stations of Glasgow electricity department, has been appointed 
chief assistant engineer, in succession to Mr. Lackie, at a salary of 
£500 per annum. 


Mr. R. B. Mitchell, who has been in the service of Glasgow 
Corporation electricity department for seven years, and is at present 
resident engineer at Port Dundas station, has been appointe 
superintendent of mains at £250 per annum. 


Mr. John Mitton, A. M. I. E. E, hitherto mains superintendent at 
Southend.on-Sea, has been promoted to the position of chief 
assistant. Mr. E. Scott Rivett, shift engineer, has been promoted 
mains superintendent; Mr. W. L. Vitty (West Bromwich) and 
Mr. R. Jones, shift engineers, and Mr. R. Ernest Dawson switch- 
board attendant at Southend. 

Mr. John Lambert, burgh electrical engineer at Perth, has been 
appointed also manager of the tramways, and his salary is to be 
increased from £275 to £350 per annum. 

Mr. Wm. Dundas (of Callender's Cable and Construction Co.) has 
been appointed mains superintendent at Carlisle Corporation elec- 
tricity works. 
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Mr. Т. Medcalf has been appointed trafüc manager of Swindon 
tramways. 


Mr. J. Hawes, of London, has been appointed assistant electrical 
engineer at Whitby. 

Mr. John Wilson, manager of Leith horse tramways, has been 
appointed manager of the Corporation electric tramways at present 
in course of construction. 


Technological Scholarships.— The West Riding of Yorkshire 
County Council offer four technological scholarships, each of the 
value of £60, open to residents within the administrative area of 
the West Riding and available for courses of instruction in con- 
nection with engineering (mechanical or electrical), metallurgy, 
textiles, dyeing or other approved industries. Application forms 
and full particulars from the Education Department (Technical 
Branch), County Hall, Wakefield. See also an advertisement. 


Argentina.— The Review of the River Plate ” says :— 

It is stated that the Compania Alemana de Electricidad intend to 
introduce 500 electric cabs into Buenos Ayres. 

Tucuman (city) has been without a tramway service for 12 months, and 
а good opportunity is offered for an electric traction scheme. 

The contract for the acquisition of the Government electricity works at 
La Plata by the River Plate Electricity Co. has been signed. The com. 
pany will pay the Government $89,000 m.n. The company will erect a 
new station, for which they have already ordered plant. 

Electricity works for public and private lighting are to be erected at 
Esperanza (Santa Fe). 

Senor José Olmi has been appointed inspector-general of Argen- 
tine Government telegraphs in succession to Senor P. Lopez. 

Asylum Lighting.—The inauguration of the electric light instal- 
lation at the Enniscorthy (Ireland) District Lunatic Asylum took 
place on 7th inst. Current is generated at Mills, about 14 miles 
from the town, by a 60kw. turbine-driven dynamo. Bare overhead 


copper mains are employed for the transmission of current. There - 


is also a battery of accumulators. Electric motors are used for 
driving the laundry machinery and for pumping, &е. British Insu- 
lated & Helsby cables are used and British Westinghouse motors. 
Porte & Co., of Dublin, carried out the wiring work. 


Automobile Exhibition.—The annual exhibition promoted by 
Messrs. Cordingley & Co., proprietors of the ** Motor Car Journal," 
will be opened at the Agricultural Hall, London, to-morrow (Satur- 
day), and will remain open up to and including Saturday, March 25. 


Barking.—An inquiry was held here last week into the applica- 
tion of the Council for permission to borrow £8,500 for electric 
lighting extensions. 

The clerk (Mr. H. Hargreaves) said the loan was required for a new 
boiler and pumps, a steam generator, switch gearing, travelling crane, &с. 
The borrowing powers were £46,702, and the present application had 
become necessary owing to the large increase in the number of applica- 
tions for electricity, fur both lighting and power. They would require 
electric energy for traction when the light railway was complete. 

The engineer (Mr. Seabrook) gave technical details. 

Bradford.—On Tuesday a discussion took place at the Council on 
the question of the appointment of an electrical expert to report upon 
the scheme recently prepared by the city electrical engineer (Mr. 
Alfred Blackman) for the extension of the clectricity undertaking, 
and for the adoption of the three-phase system. It was suggested 
that Mr. H. R. Burstall (Messrs. Burstall & Monkhouse) should be 
called in, but ultimately an amendment that the services of an 
expert be dispensed with was adopted. 


Canadian Telephones.—The Postmaster-General of the Do- 
minion (Sir W. Mulock) has given notice to move for the appoint- 
ment of a committee to enquire into the organisation of a national 
telephone system for Canada. 


Oustoms Ohanges.—On July 1 next а revised customs tariff will 
come into operation in Italy. Under this revision electric wires 
and cables, composed of one or more metallic conductors covered 
with textile materials and varnished, or with gutta-percha or india- 
rubber, will be subject to a reduced duty of 50 lire per 100 kilogs, 
compared with the present duty of 60 lire. The rate of duty upon 
electric clocks and watches will also undergo a slight change. The 
duty on dynamos, electric transformers and detached electrical 
machinery will remain as at present, 25 lire per 100 kilogs. 

Dalkeith.— The electric lighting of the main streets was inaugu- 
rated on Saturday last. 


Dartford.—The Council have made arrangements for raising a 
loan of £93,000 at 44 per cent. for the construction of electric tram- 
ways. The contract has been let to J. С. White & Со,, who will 
take a lease of the lines when completed, the Council retaining the 
option of determining the lease at 5,10 or 15 years. Under the 
lease the Council receive а payment equivalent to the interest an 
annual sinking fund, plus 20 per cent. of surplus profits. di 

Dovér.—Sanction to the borrowing of £21,000 for the construc- 


tion of the River tramway eXtension and purchase qf cars for same 
has becn obtained by the Corporation, 


Dablin.— The Council last week approved the recommendation 
of the Lighting committee that current be supplied to churches at 
43d. and to rectories and libraries at 4d. per unit. 


Bast Ham.—Sanction has been received for the borrowing of 
£3,125 for five additional electric tramcars. 


Eccles.—An inquiry was held here on Wednesday into the appli- 
cation of the Council for power to borrow £500 for purchase of 
electric motors to be let on hire. 


Electrical Contractors’ Association.— The second annual con- 
ference of the Scottish section of this association is taking place 
this week at Glasgow. 

The chairman of the section (Mr. Thomas Wright) presided at the 
dinner on Tuesday, and the company included the president of the asso- 
ciation (Mr. W. R. Rawlings), the chairman of the London section (Mr. E. L. 
Berry), the chief engineer of the Corporation electricity works (Mr. W. W. 
Lackie), and Mr. E. G. Tidd. The latter proposed the toast of the associa- 
tion, and in reply the chairman referred to the question of municipal trading, 
pointed out how it affected the contractors’ interests, and the necessity 
of opposing all bills of municipal authorities which conferred trading 
powers likely to have an adverse effect upon their interests. At the same 
time he urged the need of thoroughly honest work, which alone would 
defeat the demands of the municipalities and inspire confidence in the 
community. | 

On the following day the members visited the R. M. S. Virginian,” 
the art galleries, the Pinkston power station, and the City Chambers, 
where they were received by the Lord Provost (Sir John Ure Primrose). 
Councillor Willock introduced the members, and the Lord Provost said 
he had great pleasure in welcoming the deputation to the city. It wasa 
feature of present-day commercial life that all bands of workers recog- 
nised that in union there was strength. The result was that they were 
able to produce better work. Some years ago, with the growing increase 
of production of electrical energy, the Corporation proposed to hire 
motors. He understood that at that time the contractors very properly 
thought there might be a line drawn in municipal enterprise in that 
direction, and as a result of a conference the Corporation dropped the pro- 
posal, In his opinion individual enterprise should have its full swing. 
and they should not let the great Goliath of the Corporation enter into 
competition with every sphere of business life. The outcome of that 
conference had been that over 100 motors had been supplied by various 
firms on the hire system, and the quality of the work had been brought 
to a very high standard. The Corporation were legitimately the pro- 
ducers of energy and the distributors of that energy; but from that 
important point the matter should be left to individual enterprise. He 
was heart and soul for individualism. 


Electricity in Potteries.— Longton Council are supplying 
electric current to the British Anchor Pottery Co. for oven-heating 


purposes, 


Electricity in Shipyards.—At the meeting on Monday of Wm. 
Beardmore & Co. (Ltd.), Mr. Albert Vickers said that the company's 
new shipyard at Dalmuir was now practically completed and ready 
for building a large fleet of battleships and cruisers. The yard had 
been equipped with the very latest type of electric generating plant, 
entirely driven by large Oechselhiuser gas engines, of which the 
company had the right of manufacture. Duff ammonia recovery 
plant was utilised in conjunction with the installation, admitting of 
great economy in fuel. The new dock, perhaps the largest in the 
world, was now ready for receiving vessels from the smallest 
merchant ship to the heaviest modern first-class battleship. 


Exeter.—April 8 has been provisionally fixed for the inaugu- 
ration of the Corporation electric tramway service. The Board of 
Trade inspection was carried out by Major Pringle and Mr. A. P. 
Trotter on Wednesday. 


„Fair Trade Oonditions.—At a meeting of Leicester Guardians 
last week, the clerk read correspondence relating to the dispute 
between Messrs. Gent & Co., electricians, Leicester, and the 
Leicester and District Operative Building Trades Federation, as 
regards the wages paid by the firm, which the Federation had 
alleged were not in accordance with the fair trade conditions 
resolutions of the board. 

Messrs. Webb & Son, contractors, wrote stating that, in consequence of 
the difficulty, they had had to withdraw their workmen, and they were 
being put to extra expense, work being at a standstill. | 

Mr. H. Parsons, managing direetor of Gent & Co., pointed out that Mr. 
W. Moore, at the meeting of the Guardians on Feb. 7. made a statement 
that his firm were not paying the local standard rate of wages. That 
statement was privileged, and as Gent & Co. had no locus standi there, it 
was impossible for them either to admit or refute it. They had already 
made and again reiterated the statement that they as a firm did comply 
with the fair wage clause of the Leicester Guardians, and if the Leicester 
and District Operative Building Trades Federation, who had intei 
themselves in the matter, would make a definite statement in writing to 
the board on that one point, they would at once take such steps that they 
wouid have to prove their statement or withdraw it. They had already 
had two interviews with Mr. Smith and his colleagues, and had plainly 


asked them to point out where they transgressed the fair wage clause, but 


could get no definite statement on the point. They challenged the federa- 
tion to make a definite statement, and in default they asked that the 
board should allow the contractors to proceed with the installation of 
their instraments in accordance with the resolution of the committee, 
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A communication from Mr. Smith, secretary of the Leicester Operative 
Building Trades Federation, was read, in which he stated that the diffi- 
culty from the commencement had been that Gent & Co. in their system 
of wage payment had not in the least fallen in with a recognised standard, 
and had only treated with, and paid accordingly, their employés from the 
individual standpoint, they themselves, as employers, determining what 
that should be. They had refused to have anything to do with their 
idea that a recognised wage (instead of individual bargaining) should 
come into operation. The spirit of the fair wage clause required the 
recognition on the part of contractors and sub-contractors of a standard 
wage and conditions which were consistent and equal to those of other 
firms. He (Mr. Smith) alleged that since December, 1903, and up to the 
present time, members of the Electrical Trades Union had not been able 
to accept employment under Gent & Oo. He quoted certain wages alleged 
to have been paid by the firm which were below the standard, and con- 
tended that the onus was placed upon firms tendering for public work of 
themselves proving that they were in every way observing the conditions 
laid down. 

Mr. Kemp (a guardian) pointed out that the board were put in a 
difficult position. The work was at a standstill, and additional 
expense was being incurred. One of the directors of Gent & Co. 
had told him, he believed in all good faith, that they were paying more 
than the rate of wages of other firms in the district who were doing 
similar work. The difficulty seemcd to be, from what he was able to 
gather, that there was no standard rate of wages for the work in question. 
He did not see what could be done unless the order for telephones was 
placed with some other firm, and the difficulty was left to be fought out 
between Gent & Co. and the federation, for the former, he supposed, 
would then be ab‘e to claim damages from the federation for the loss of 
the order. What was certain was that the present state of things could 
not go on much longer. 

Mr. Moore moved that the committee substitute in the place of the 
instruments ordered from Gent & Co. those of the General Electric Co. 
(Ltd.), and this was carried, after a motion by Mr. Kemp, seconded by 
Mr. Chamberlain, that the Board had decided not to purchase Gent & Co.’s 
шо in consequence of representations made by the Building Trades 
Federation. 


Formosa.—The moment the important island of Formosa came 
into the possession of the Japanese engineering work of all kinds was 
putin hand. Early in 1904 the Formosan Government authorities 
commenced work on the construction of an extensive electric trans- 
mission plant on the upper Shinten River, 10 miles south east of 
Taihoku, where water power of considerable extent is available. 
The capacity of the station will be about 1,000 н.р., of which 
650 н.р. is sufficient for present requirements. The equipment of 
the station will include two 884 н.р. McCormick turbines working at 
450 revs. per min., two three-phase 250kw. Westinghouse genera- 
tors and a 49 н.р. McCormick exciter turbine working at 950 revs. 
per min. It is anticipated that the plant will be working about July 
next and will cost about £36,000. It is intended to supply current 
for lighttng the cities of Taihoku and Daitotei (Tamsui) and to 
supply power for ice plants, saw mills and other works in the first- 
named city. 

It is announced that inquiries have recently been made to the 
Consuls at Tamsui (Formosa) for catalogues of boring machinery for 
sinking petroleum and artesian wells, and for batteries for telephone 
and telegraph working. 


Fulham (London).—The Council have decided to substitute arc 
for incandescent lighting at the public baths. 


Glasgow-Peisley Tramways.— Glasgow Corporation Tramways 
department will commence a through service of cars between 
Glasgow and Paisley on Monday.) 


Government Purchase of the Telephone.—A conference called 
by the National Association of Telephone Operators was held on 
Wednesday to consider the terms of agreement of the Government 
purchase as it affects the staff of the National Telephone Co., with 
the object of safeguarding their interests by formulating proposals 
and of bringing thein forward at an early date in the House of 
Commons." Mr. J. P. Nannetti, M.P., presided. 

Miss Williams (National Telephone Co.) moved a resolution expressing 
regret at the unsatisfactory nature of the purchase agreement between 
the Postmaster-General and the National Co. in the clauses relating to 
the position of the staff, and urged both parties to secure to the staff 
continuity of engagement and superannuation based upon the whole 
period of service, so that at the transfer in 1911 the operating staff of the 
ccmpany should receive the same salaries and same conditions of employ- 
ment as the Government telephone staff at that date; that seniority 
qualification for promotion or other purposes should be based upon the 
whole period of service; that the company institute a medical test identical 
with the Government service test for new candidates ; and that they should 
not undergo a special medical examination before transference to the 
Government service. 


Mr. H. J. Tennant, M.P., supported the resolution, which was carried 
unanimously. | = í 


Hackney (London).—In reply to the inquiry of the Highways 
committee of London County Council whether the Borough Council 
would permit the use of the overhead system on the Lea Bridge- 


road tramways, it hae been again resolved not to allow the use of 
this system in the borough. 


b 


‘Tramways by London Coun 


Hove.—The Town Council have decided to appoint a resident 
electrical engineer in connection with the electric lighting of 
Aldrington, to be under the general superintendence of the borough 
surveyor. 


Huddersfield.—The Board of Trade have notified that they see 
no objection to the tramway at Outlane being extended to Gosport 
Mills for coal haulage ‘‘pending the next application of the 
Corporation to Parliament." 


Islington (London).—Mains extensions to cost £275 have been 
approved. 


Japan.—It is announced that the Japanese taxes on steam and 


electric plant are to be abolished at an early date. 


King's Lynn.—The borough electrical engineer (Mr. J. Pilling) 
has reported to the Council that 82 Nernst lamps are now used for 
public lighting, each giving about 66 c.p. (against 82 c.p. by the dis- 
placed incandescents) The Nernsts are said to consume about 15 
per cent. less current. 

Mr. Pilling estimates that if all the public incandescents are replaced 
by Nernsts the extra cost will be £190 per annum for renewals and £80 
for extra attendance, the conversion costing 10s. to 128. per lamp (about 
£250). On the other hand, the saving in current wil) be equal to £158 
per annum. 

On Mr. Pilling’s recommendation current is to be supplied for heating 
and cooking at 14d. per unit, plus 1s. per quarter meter rent. 


Leicester.—The accounts of the electricity department for the 
pes year show that £27,581 has been repaid out of £240,455 ор 

rrowed. The income for the year was £16,850, and working 
expenses £6,210. After payment of interest and sinking fund 
charges there is a net profit of £8,947, an increase of £1,000 over 
the previous year. The accounts were approved at Tuesday's 
meeting of the Council, and the purchase of an additional engine 
and dynamo was authorised. 


Lewisham (London).—On Wednesday the Council decided to 
apply to the South Metropolitan Electric Light & Power Co. for 
payment of £1,019. 19s. 4d. for reinstating roads and footpaths, 
owing to cable laying, &c., during the past year. 


Light Railways.—An inquiry was opened on Tuesday into the 
р for an order to authorise the construction of a light 
railway between Knutsford and Warrington. The engineer (Mr. 
К. Н. Scotter) gave particulars, but after hearing some evidence, 
the application was withdrawn. 

An inquiry was held at Tarporley (Cheshire) on Wednesday into 
an application for an order to authorise the construction of a light 
railway from Tarporley to the Cheshire Lines at Mouldersworth. 
The total length of the line will be over 7 miles and the estimated 
cost £46,000. 

The Llandudno*& Colwyn Bay Light Railway Co. are applying 
for an extension ofstx months to construct the line. 


Lighting of Royal Palaces.—The estimates of the Commis- 
sioners of H.M. Works and Public Buildings for the ensuing year 
include £2,000 on account for electric light at Hampton Court 
Palace and £1,360 for an extension of the electric lighting at St. 
James's Palace. 


Liverpool.—A discussion took place at the City Council meeting 
last week upon the question of the charges to be made for electrical 
energy. 

The chairman of the Electric Power and Lighting committee 
(Mr. R. Dart) moved the adoption of the report of the consulting 
engineer (Mr. A. Bromley Holmes) abstracted in our issue of March 8. 

Mr. Byane pointed out that while there was a reduction in the cost рег 
unit for traction nothing could be done for the ordinary consumer. He 
moved that the report be referred back. 

Mr. W. ELLIS Jongs did not consider it right that consumers of elec- 
tricity for lighting should have no relief, while power consumers were 
benefited by a reduction in charge. 

Mr. H. Mixes urged that the time had arrived when every consumer of 
electrical energy for lighting should not pay more than 84d. per unit, 
and urged that large consumers should have no advantage over small 
consumers. 

Sir CHARLES PrTRIE pointed out that it was the capital charges which 
made the price of electricity for lighting so high. Necessarily the charges 
for lighting must be higher than those for power. 

The committee’s recommendation was adopted. 


London Oounty Council.—At Tuesday's meeting the following 
members were elected the Highways committee for the ensuing. 
year :—Sir R. M. Beacheroft, Sir H. W. Bliss, Capt. Е. Hemphill, 
Messrs. J. A. Baker, J. W. Benn, E. Browne, J. W. Cleland, N. W. 
Hubbard, W. C. Johnson, S. Low, L. H. Mitchell, R. C. Phillimore, | 


D. S. Waterlow, T. Wiles and T. Mackinnon Wood. 


Tramways Purchase Award. The Board of Trade arbitrator has made 
his award in respect of the purchase of Woolwich and South-East London 
Council. Negotiations with referenoe to 
the purchase of the undertaking, which consists of 4] miles of narrow- 
gauge tramways, commenced in October, 1901. The company claimed 
£57,206, and £25,000 in respect of coat of certain street widenings, the 
latter claim being, howeyer, subsequently abandoned. The arbitrator 
now awards £46,152. 35, 1d., representing the tramways, lands, buildings, 
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works, materials and plant. The Council's valuation was £30,000. The 
Council will take over the company’s undertaking on March 31, 1905, 
and at the next meeting a vote of £50,000 will be submitted to the 


Council in regard to this purchase. 


' Louth.—After discussing the electric lighting scheme prepared 
by their consulting engineers (Messrs. Handcock & Dykes), the 
Council decided on Tuesday by 10 votes to 9 not to proceed at present. 


Lnton.—Sanction to a loan of £5,000 for extension of the elec- 


tricity undertaking has been applied for. | 


. Marylebone (London).—The account of the Metropolitan Elec- 
tric Supply Co. for capital expenditure during December (amounting 
to £3,208. 14s. 6d.) has been received by the Borough Council, and 


the borough treasurer recommends a payment of £2,800 on account, 
leaving £408 odd to be dealt with subsequently. 


The report of the treasurer states that the company have for the first 


time brought into account a charge for maximum demand indicators, 
supplied to power consumers, a new tariff having been adopted, appa- 
rently 18 months ago, for this class of consumer, on the basis of 3d. per 
unit for the first two hours’ maximum load daily, and 14d. per unit for 
all in excess of this quantity. The number of indicators charged for is 
153, fixed during 1904. As the capital expenditure to July 5 last has 
been agreed and incorporated in the formal transfer of the undertaking 
it would seem that the expenditure, so far as it has been incurred prior 
to that date, can be successfully objected to. For the following reasons 
it is urged that this course be adopted: (1st) The prices charged vary 
from 10 to 20 per cent. above that at which the Council are buying ; 
(2nd) expense will be incurred in altering the instruments for the 
increased voltage; (3rd) expense will be incurred in removing the instru- 
ments from power circuits, for which it is probable the Conncil will fix a 
flat rate for current, and refixing for lighting consumers. The charge for 
fixing indicators is 12s, 6d. each, which compares with 15s. which the 
company are charging. The total amount included in the account for 
indicators is £395. 0s. 2d. | 

Regarding the November account, the report stated that a balance of 
£767. 9s. still remained to be dealt with. With regard to £500 of this, 
Mr. Arthur Wright advised that payment be withheld for the present. 

The Electric Supply committee approved the report. 

Monmouth.-—The Council has decided to reduce the charge for 
C irrent to private consumers from 6d. to 51d. per unit. 


Motor Boats iu China.—It is said that the outlook for the 
employment of motor boats on & large scale in Chinese waters is 
very bright. The whole of China is a network of canals and rivers 
upon which motor boats, especially of low draught capacity, can be 
operated. There is a growing favour for power boats both for private 
ownership and for those who are compelled to travel about the 
eountry on public and private business. It is considered that the 
present time is favourable to pushing this business, and it 1s pointed 
out that the most effective method of creating trade in this branch 
is by personal representation on thespot. Facilities exist for build. 
ing the hulls of such boats at very low cost. 10 


Municipal Telephony.—Hull Telephone committee have ar- 
ranged with the consulting engineer (Mr. A. H. Bennett) to carry 
out the proposed extension of the municipal telephone system and 
to supervise the execution of the work, &c., at a commission of 
2} per cent. on the actual cost, which is not to exceed £20,000. 


New Malden.—The District Council have entered into a contract 
with the Post Office for telephone fire a'arms and electric call bells 
for the fire brigade at £78. 15s, 

New Postal Telegraph S&tores.—It is stated that new stores 
are to be erected by the Postmaster-General in Islington (London) 
to meet the requirements of the telephone and electric light depart- 
ments of the Post Office. 

‘New South Wales Tramways.— The report of the N.S.W. 
Railway Commissioners for last December quarter states that the 
total earnings of the tramway system (which is 1251 miles in length 
and is mostly electrical) were £209,926, an increase of £2,259 over 
the corresponding quarter of 1903, but working expenses, &c., 
increased by £10,471. 86,119,118 passengers were carried, an 
increase of over half a million. 

Post Office Telegraphs.—An account showing the gross amount 
received and expended on account of the postal telegraph service for 
the year ended March 81, 1904, and the balance of expenditure over 
receipts, has been prepared and issued. "This account shows that 
the total sum received for the year was £4,208,426. 10s. 2d., 
of which £529,520. 4s. 9d. was the amount due to the tele- 
graph and cable companies for international messages, &c., making 
(after other deductions) the net receipts on account of telegraphs 
£3,674,157. 18s. ld. The value of telegraph services performed for 
other public departments without remuneration represents £61,957. 
The total expenditure on the same account for the same period was 
£4,693,897. 8s. 10d, The balance of expenditure over receipts was, 
therefore, £957,782. 10s. 10d. In addition, there was the amount 
expended on account of capital charges (£278,483. 7в. 6d.), making 
the total deficiency of telegraph revenue in the year to meet expen- 
diture and interest £1,236,265. 18s. 4d. 


Post-Office Telephone Wires and the Assessment Committees. 
London County Council, supported by seventeen assessment com» 


mittees, recently asked the Postmaster-General for contributions in 
lieu of rates in respect of all post office telephone wires. The Post- 
master-General, however, again expresses his willingness to move 
for the appointment of a Select Committee to inquire into the whole 
question of Government contributions in lieu of rates. Meanwhile, 
no charge can be made. 

Presentation.— Mr. W. S. Smart, engineer of postal telegraphs 
at West Hartlepool, who has been transferred to Darlington, was 
recently the recipient of a presentation fro:n his fellow postal tele- 
graph colleagues at West Hartlepool. 


8t. Pancras (London).— The estimates of the requirements of 
the electricity undertaking for the six months ending Sept. 30 next 
are as follows: — Engine room supplies, £390; repairs and up-keep 
of buildings and machinery, £1,900; meters and indicators, £400; 
house service switches, £150; joint boxes, connectors, &c., £75; 
cables for service lines, £100; general stores, tools, &c., £100; 
wood, &c., £30; repairs of meters, &c., £150; total, £3,295. This 
does not include cables and materials for mains extensions, arc 
lighting, &c. 

South Af.ica.—The “ British and South African Export Gazette 
states that 

The Van Ryn and Robinson Deep mines have adopted rubber-belt 
conveyors driven by electric motors. 

At Geldenhuis Deep a central station supplies electric energy for 
5 mines for lighting and for driving hoists, drills, pumps, locomo- 

ves, &c. 

Twenty-one of the electric cranes for the Table Bay Harbour, made by 
Stothert & Pitt, and driven by motors supplied by the A.E.G. Electrical 
Co. of South Africa, have been delivered. The whole electric crane 
(шш will, when completed, have cost £334,700, and will be one of 
the largest installations of the kind in the world. The ваше company 
have orders for an electric crane installation for East London harbour 


(similar to that at Table Bay) and for an electric hoist for the Village Main 


Reef mine, where three-phase generating plant is being put down for 
hauling and hoisting. 
The adoption of electric power plant at the Adamanda gold mine (Bar- 


berton district) is contemplated. 


Southwark (London).—The County of London Electric Supply 
Co. have offered to supply electric current for public lighting in this 
district at 2d. per unit. The offer is under consideration by the 
Council. 

Stockport.—The reconstruction of the Hazelgrove tramway 
route for electric traction will be commenced in about a fortnight. 

A contract amounting to £10,326 has been let to a local firm for 
' carrying out the work. 

Swindon.—The profit on the past year's working of the Elec. 

tricity department;was £706, or £443 more than the estimated amount. 


Telephone Installation for India.— The Electric & Ordnance 
Accessories Co., Stellite works, Cheston-road, Aston, Birmingham, 
have recently executed an order for a complete telephone equipment 

for the new Strand Hotel at Rangoon, India. The equipment con- 
sists of & 100-line central battery exchange switchboard at present 
fitted for 50 stations and arranged for extension up to 100 stations 
at any time without interference to existing service. Also 50 sub- 
scribers’ instruments, all convertible for wall or table use. The 
equipment includes two sets of speaking batteries with the wiring 
and accessories. 

, A special feature of the equipment is that the switchboard is fitted 

‘with an additional indicator and connection so that calls may be received 

from the public telephone system and transmitted to any of the rooms in 
the hotel. In the same way any of the instruments in the hotel can be 
connected to the public exchange for commpnication with outside 

subscribers, 

The method of working the apparatus is as follows:—When a call is 
received the indicator falls. The operator inserts one of the front row of 
plugs into the jack bearing the number to correspond with the indicator, 
which act cuts off the current from the indicator, and the latter restores 
automatically. When the speaking key of the operator’s handset is pressed 
it is directly connected to the calling instrument. Taking up from the 
back row of plugs the one corresponding with that already in use the 
operator inserts it into the jack bearing the number asked for. This 
number is then called by the operator depressing the black button on the 
desk corresponding with the plug just inserted and turning the handle of 
the generator. The operator now controls the circuit by means of the 
ring-off indicators, and immediately the conversation is finished, and the 
two stations have replaced their instruments, the corresponding indicator 
is restored automatically, and a single stroke given on the bell and the 
operator withdraws the plugs. The operator may, by means of tapping 
keys fitted to the buard, tap in and see that the conversation is going on 
satisfactorily. The calls received from the public exchange will be indi- 
cated by a special shutter fitted at the top of the switchboard, and con- 
nections between the public exchange and the hotel instruments are 
made in the same way as between two of the hotel instruments. When а 
hotel station desires to ring up the public exchange it is only necessary to 
remove the handset from the cradle. This automatically signals to the 
switchboard operator. In answering a call, it is only necessary to take 
the telephone off the cradle and speak. The handset is fitted with inter- 
changeable transmitters and receivers, to that should any fault be sus- 
pected with one of these components it may at once te removed and 
replaced by a spare one and the supposed faulty one tested at leisure. 


— — E T 
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This replacement can be made without any wire connections having to be 
broken and re-made, as the fact of screwing in the receiver or transmitter 
automatically completes the contact. 


Tramways and Biectricity Works Assessment.—Sunderland 
Council recently decided to appeal against the assessment of their 
tramway undertaking, but as the result of conferences between 
representatives of the Council and the Assessment committee, an 
amicable arrangement had been arrived at. 

The original valuation of the tramways for the year ended March, 1903, 
was based upon that year’s receipts (£59,284) the amount of the assess- 
ment being £14,129. The Council disputed this figure, but before the 
question was settled the figures for year ended March, 1904, were obtained. 
They gave the gross receipts as £62,597, and the assessment on that 
return was £13,650, expenses having been greater than in the previous 
year. As по settlement could be arrived at the Council appealed to the 
Assessment committee, with the result that the assessment was reduced 
to £11,000. The Council, being still dissatisfied, intimated their inten- 
tion to take initiatory proceedings for an appeal to Quarter Sessions, but 
at the request of the Assessment committee there was a re- hearing of the 
whole subject, with the result that an assessment on ascertained figures, 
and a properly defined basis of reduction (which will afford a settled 
mode of automatically fixing the assessment from year to year according 
to the annual receipts and expenses) was made. The amount fixed, based 
upon the revenue for the year to March, 1904, is £7,653. 

Negotiations are proceeding for a settlement of a like appeal in respect 
of the Corporation's electric lighting undertaking. 

Transvaal Imports.—The total value of the clectric cables, wires 
and fittings imported into the Transvaal in 1904 was £77,000, 
compared with £65,000 in 1908. 

Tredegar.—The Ccuncil haveapplied to the Tredegar Coal and 
Iron Co for terms for supply of electricity in bulk. 

Uruguay.— The Review of the River Plate" states that the 
report of Montevideo municipal electric light department for 1904 
shows receipts $129,184, expenditure $95,496, profit $38,688, com- 
pared with $107,257, $157,777 and (deficiency) $50,520 in 1903. 

University College Past and Present Students’ Dinner —The 
annual dinner takes place at the Criterion Restaurant, London, 
on March 24 at 7:30 p.m., Prof. J. D. Cormack will occupy the chair. 
All old students should communicate with the hon. sec., Mr. P. T. J. 
Estler, 25, Laurence Pountney-lane, London, E.C., at once. 

West Riding Tramways.— The British Electric Traction Co. 
have notified their intention of applying to the Board of Trade for 
approval of the transfer of a portion of the undertaking authorised 
by the Spen Valley Light Railway Orders, situatcd in Dewsbury, to 
Dewsbury Corporation, and the remainder of the undertaking to 
the Yorkshire Woollen District Electric Tramways (Ltd.). 

Notice has also been given by the company of intention to apply 
for extension of time until March 4, 1907, for the completion of the 
Morley and District Light Railway. 

The Wakefield & District Light Railway Co. propose to double 
their existing (single) line from Wakefield (through Lupset and 
Horbury) to Ossett. 

Whitby.—The Council have decided to let out electric motors, 
Åc, on hire purchase, the motors to be supplied by the General 
Electric Co. 

Yarmonth.— The Yarmouth and Gorleston tramways passed into 
the hands of the Corporation on Saturday. The lines are to be con- 
verted to electric traction at an estimated cost of £45,000. 

The profits on the electric lighting undertaking for 1904-5 will, it 
is reported, be sufficient to justify £800 being voted in relief of rates. 

24 tenders have been received for additional generating plant, and 
have been forwarded to the consulting engineers (Messrs. Preece 
& Cardew) for analysis and report. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Hammersmith (London) Borough Council invite tenders for supply 
of boiler flues and economisers, high-pressure steam pipes, steam 
and feed-water pipes, exhaust steam water heater and circulating 
water pies, steam valves and feed water heaters and coal elevator. 
Specification from the borough electrical engineer (Mr. G. Gilbert 
Bell), Electricity Works, 85, Fulham Palace-road, W. Tenders to 
the Town Hall, Hammersmith, by 4 p.m. April 5. See also adver- 
tisement. 


Bradford Corporation invite tenders for supply, erection and 
setting to work of 2,500kw. of motor generators, or rotary trans- 
formers for transforming 1.6. c.c. to e.h.t. а.с, and vice versa, 
together with the necessary controlling gear. Specifications. &c., 
at the electricity offices, Whitaker-buildings, Bradford. Tenders to 
the town clerk (Mr. Frederick Stevens) by first post March 80. See 
also an advertisement. | 


Manchester Electricity committee invite tenders for supply, 


delivery and erection at Dickinson street generating station of high 
and low-tension switchboards. Specifications, &c., from the secre- 
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“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is now ready, price I5s., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date (to Feb. 22), and the Directorial Division of the new 
volume has been corrected up to February Ilth, 1905. All 
branches of Electrical Engineering and Industry are fully 
treated, and Electro-Financial matters have received every 
attention in the new volume, which aggregates more than 
2,000 pages. If possible, the Directory Division is more 
complete and accurate than in previous issues. All mere 
lists of members of societies and institutions are excluded, 
as quite unreliable for Traders’ purposes. The number of 
large sheet Tables, &c, has been increased, and the 1905 
Edition of this indispensable: work is offered as the most 

. complete book of the kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry (including 
the new “ Special Mining Rules,” issued Feb. 22). 


—— ——————— — 


tary Electricity departinent (Mr. F. E. Hughes), Town Hall, Man- 
chester, and further information from the chief engineer (Mr. S. L. 
Pearce), Dickinson-street Works. Tenders, addressed to chairman 
of Electricity committee, Town Hall, Manchester, April 4. An 
advertisement gives further particulars. 


Johannesburg Municipal Council invite tenders for electric tram- 
way and lighting materials and for erection of same to specification 
No. 18 of their consulting engineers, Messrs. Mordey & Dawbarn, 
82, Victoria-street, London, S.W. Tenders will be considered for 
one or more of the following complete sections: — (4) Tramway 
poles and brackets, (b) feeder pillars, controllers, insulators and all 
overhead material, (c) glow lamp fittings, ornamental lamp-posts, 
automatic switches, &c., (d) erection of material included in sections 
(а), (b) and (c), (e) motor tower waggon. Copies of specification 
after 18th inst. at the Council's offices, Johannesburg, and from 
the consulting engineers in London. Tenders to Messrs. Mordey & 
Dawbarn by noon of May 7. See also an advertisement. 

Derby Tramways gomittee require tenders for materials and 
construction of works in connection with the permanent way and 
electrical equipment of a portion of their authorised electric tram- 
ways, and the supply and delivery of cars. Tenders to the town 
clerk (Mr. G. Trevelyan Lee), 15, Tennant-street, Derby, by 9 a.m. 
March 21. 


Marylebone (London) Borough Council invite tenders for the 
carrying out of certain installation work and alterations to existing 
consumers’ installations in the Marylebone district. Tenders to the 
town clerk, Mr. James Wilson, Town Hall, Marylebone-lane, 
London, W., before 4 p.m. March 21. 


Hoylake and West Kirby District Council invite tenders for 
supply and erection of one 250kw. steam alternator, with piping 
and accessories. Tenders to chairman of Electric Supply committee 
before 10 a.m. March 21. 


Norwich Corporation invite tenders for rubber-covered wires and 
accessories, underground cables and incandescent lamps. Tenders to 
Chairman of Electricity Committee, Electricity Works, Duke-street, 
Norwich, by 10 a.m. March 20. 

Great Yarmouth Corporation invite tenders for delivery of surface 
condenser, with steam-driven air and circulation pumps. Tenders 
to the Town Hall by noon March 29. 


Hornsey Town Council invite tenders for the supply of cables, 
junction boxes, fuse boxes and meters. Tenders to the town clerk 
(Mr. F. D. Askey), 99, Southwood-lane, Highgate, N., by 27th inst. 


Torquay Electric Lighting committee invite tenders for 1,200 to 
1,500 tons of smokeless coal. Tenders to town clerk (Mr. Frederick 
S. Hex) by noon March 20. | 


Peterborough Corporation require tenders by 23rd inst. for electric 
lighting set, Lancashire boilers, superheaters, engines, pumps, feed - 
water softener, &c. 

_ Keighley Electricity committee require tenders by 10 a.m. 27th 
inst. for 800kw. direct-current dynamo, high-speed engine and 
Lancashire boiler. 

Birmingham Public Works committee invite tenders (by March 20) 
for special tramway castings and works in manganese steel, with 
fishplates, anchor pieces and connecting rails. | 

Chorlton Guardians requiretenders'by9-aan. 22nd inst. for wiring 
four new infirm blocks at Withington workhouse. Specifications : 
from Mr. G. R. Peers, 16, John Dalton-street, Manchester. 
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The Clyde Navigation Trustees require tenders by April 10 for 
electric power generating and lighting plant for Clydebank Dock. 
Particulars from Mr. G. H. Baxter, 16, Robertson-street, Glasgow. 


Glasgow Corporation require tenders by 10 a.m. 23rd inst., for 
three 1$-ton lorry-chassis suitable for tower waggons for tramway 
overhead work. 

Glasgow Corporation also invite tenders by 10 a.m. April 5 for 
tramway stores for one year from June 1. 


Batley Corporation require tenders by April 5 for electrical engi- 
neers’ work at ће new Carnegie Free Library. 


Gillingham Corporation require tenders by noon 27th inst. for 
12 months' supply of coal to electricity works. 

West Derby Guardians want tenders (from local firms only) by 
21st inst. for 12 months’ electric supplies. 

Bray District Council require tenders by 10:30 a.m. 20th inst. for 
12 months' supplies for the electricity works. 

Bolton Corporation invite tenders by March 80 for cooling tower 
and condensing apparatus. 

Swindon Corporation invite tenders by March 21 for stores for 
the electricity and tramways department. 


Aston Manor Corporation require tenders by noon 24th inst. for 
reconstruction of existing tramways and construction of other works. 

Salford Corporation require tenders by 31st inst. for wiring their 
new school at Seedley. 

Rathmines and Rathgar (co. Dublin) District Council require 
tenders by 27th inst. for condensing plant. 

The Belgian State Railway authorities (La Bourse, Brussels) are 
inviting tenders until 22nd inst. for plant for the electric lighting of 
the south station at Antwerp. 

The Director-General of Spanish Telegr aphs, 10, Calle de Carre- 
tas, Madrid, will open tenders on April 11 for 20,000 pine telegraph 
posts impregnated with sulphate of copper by the Boucherie system. 
The posts will be of the following sizes :—100 12 metres high, 600 
10 metres, 13,000 8 metres, 6,300 64 to 7 metres, The maximum 
price at which tenders will be received is 35 pesetas, 24 pesetas, 
16.50 pesetas, and 12.10 pesetas per post respectively. A deposit 
of 5 per cent. of the value of the goods at the upset price is necessary 
to qualify any tender, and local representation is necessary, 


TENDERS RECEIVED AND AOCEPTED. 


West Ham Corporation Tramways departmert have approved 
and ordered 85 of Messrs. Mountain & Gibson's improved M.G. 
double-deck trolley standards, with poles and heads complete, for 
the new cars which they are having built. The order has been 
placed with Mountain & Gibson by the Brush Co., who are building 
the car bodies. | 


Messrs. Isaac Storey & Sons have just executed a very smart 
piece of work. On Feb. 25 the firm received an order by telegraph 
for an auxiliary condenser of 900 sq. ft. required by a large ship- 
building company, delivery to be made by March 13. The firm had 
no finished parts of any description in stock for the work, and had 
to make the entire condenser from raw material, but delivery was 
made on March 10, two working days earlier than required. 

Among recent orders obtained by Bruce Peebles & Co. are the 
following ;— 

600kw. steam dynamo for Leith Corporation ; 12 months’ supply of 
alternating.current motors of 15 н.р. and above for the hire-purchase 
department of the Lancashire Electric Power Co.; three 500kw. motor 
converters for Dickinson-street station of Manchester Corporation. 

Marylebone (London) Council have placed an order with the St. 
Helens Cable Co. for 9 miles of 0:15 lead-covered distributor cable 
at £495 per mile, 7 miles of 0°25 lead-covered distrbutor cable at 
£670 per mile, and 500 house cables and connections at £2. 10s. per 
connection. 


Whitehaven Council have accepted the 
electrical stores for the ensuing year :— 

Edison & Swan Co., low-voltage glow lamps ; J. Defries & Sons, high- 
voltage ditto; General Electric Co., glass globes ; Callender’s Co., joint- 
box compound ; Reason Mfg. Co., meters and fuse boxes. 


Durban Corporation have placed orders with the Lancashire 
Dynamo & Motor Co. for a booster, and with the Tudor Accumu- 
lator Co. for a battery of 250 cells of 770 ampere-hours' capacity 
for the tramway department. 


Tynemouth & District Electrie Traction Co. have let the follow- 
ing contracts for the Whitley Bay tramway extension :— 

G. Freeman & Sons, permanent way construction ; Brush Co., over- 
head equipment; British Insulated & Helsby Cables (Ltd.), cables. 


Stalybridge, Hyde, Mossley and Dukinfield Tramways Board 
have accepted the tender of the British Westinghouse Co. for 10 
tramcars, with Hurst-Nelson bodies. | | 


Messrs. Monté-Callow & Co. 


the contract for supply of motor-starting switch gear of Barnsley 
Corporation for the ensuing yer. 


following tenders for 


notify us that they have obtained 
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Ashton-under-Lyne Council have accepted the tender of the 
Lancashire Electrical Co. for the supply of steel-wire cable for are 
lamps. 

Deptford (London) Council have accepted the tender of F. & C. 
Osler for electric fittings for the town hall at £533. 4s. 4d. Drake 
& Gorham tendered at £547. 4., and Faraday & Son at £636. 


Burslem Town Council have accepted the tender of the Glasgow 
Patents Co. for a water softener at £362. 


R. J. Nicholson & Co. have received an order for a system of 
telephones at Leftwich (Northwich) Isolation Hospital. 


West Sussex Education committee have accepted the tender of 
Sendall & Co. for wiring the boys’ and girls’ schools at Horsham. 


London United Tramways.—J. G. White & Co., 22a, College- 
hill, Cannon. street, London, E. C., have recently obtained a contract 
for the construction of two additional sections of the tramways 
system of the London United Tramways (Ltd.). The total value 
of the contract is about £165,000. 

The first section of the new tramways is in the Kingston, Surbiton, 
Malden and Wimbledon districts. The total route length of this line is 
about 103 miles, and the length of single track is about 182 miles, The 
second section is in Hanwell and Brentford, and the route length is about 
28 miles, the length of single track being 51 miles. 

The type of construction of the track consists generally of No. 3 B. S. 
rails with cross girders spaced 9ft. apart throughout, and the joints sup- 
ported by anchors of H section, secured to rails with bolts and clips. The 
concrete underbed is Gin. thick, finished off with a layer of lin. fine con- 
crete, and over this a floating coat of lin. cement and sand to form bed 
for wood paving. The paving throughout is of Jarrah wood, finished, in 
the Kingston section, with an edging of granite setts, and in the Hanwell 
and Brentford section the margins are entirely of granite setts. | 

The overhead construction is span wire throughout, the poles being 
33ft. long, and the ornamental character of the remainder of the tramway 
company’s system will be preserved on the new sections. The trolley wire 
will be 2/0 B. & 8. gauge grooved copper wire, and will be supported by 
mechanical ears. ‘Lhe height of the trolley wire above rail-level will be 
23ft., which is greater than usual, owing to special London conditions. 

W. T. Henley’s Telegraph Works Co. (Ltd.) have been entrusted 
by London United Tramways (Ltd.) with the contract for the cable 
work in connection with the above extensions of their tramways to 
Wimbledon, Surbiton, Kingston, &c. This contract, which is claimed 
to be one of the largest ever placed for cables in connection with 
tramway work, includes about 30 miles of three-phase 11,000-volt 
E. H. T. cable and about 45 miles of L. T. feeder, distributor and 
telephone cables, &c. 


BUSINESS NOTICBS. 

The London offices and laboratory of the Harris Feed Water 
Filter (Ltd.) have been removed from 73, Queen Victoria street, 
E.C., to larger and more convenient premises at 82, Victoria-street. 
Westminster, S. W. The company's telephone number is now ^76 
Westminster. 

Mr. P. A. Paris has been appointed sole representative of the 
Rhodes Electrical Mfg. Co. (Ltd.) for Manchester (including the 
counties of Cheshire and Lancashire). Mr. Рагіз'з temporary 
address is 42, Yarburgh-street, Alexandra Park, Manchester, and 
his telegraphic address is ** Rhodi ue Manchester." 

The usiness of Harris, Lee & Co., Johannesburg and London, 
has been converted into a company with limited liability under the 
style of Harris, Lee & Co. (Ltd.), registered under the companies 
acts of the Transvaal. The company hold, among others, the sole 
agencies for South Africa for Crompton & Co., the St. Helen's Cable 
Co., Electric & Ordnance Accessories Co., Evershed & Vignoles, 
Zurich Incandescence Lamp, Gilbert Arc Lamp Co., &c. 

The registered office of the Electric Lighting & Traction Co. of 
Australia, Ltd., has been removed to Finsbury Pavement House, 
London, E C. 

BANERUPTCIBS, LIQUIDATIONS, &c. 

The trustee (Mr. F. Stone, 47, Full-street, Derby), in the bank. 
ruptcy of Harold Powell, electrical engineer, Derby, has been released 

Claims against the Thames Valley Electric Launch Co. (Ltd.). in 
liquidation, must be sent by 28th inst. to Mr. F. J. Saffery, 14, Old 
Jewry-chambers, London, E.C. 

The British Electric Separating Co. (Ltd.) is to be wound up 
voluntarily. Claims by April 24 to Mr. J. Г. Harvey, 3-5, Goat- 
Street, Swansea. 

A meeting will be held on April 20, at 1, Lichfield-street, Hanley, 
to receive an account of the winding-up of the Porcelain Electrical 
Fittings Co. 

Winding-up Petition.—A petition for the winding-up of the 
Acetylene Gas and Electric Smelting Co. (Ltd.) will be heard in the 
High Court, London, on March 21. 


Sale by Tender.—Messrs. Mellors, Basden & Mellors, chartered 
accountants, Nottingham, have been instructed to sell by tender the 
stock in-tradeof an electrical engineer, consisting of electrical fittings, 
accessories, cables, motors, &c. See also advertisement. 
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Plant for Sale.—Messrs. White Bros. & Co., High-street, 
Stratford, have for sale an electric lighting generating set. See an 
advertisement. 

Duplicate electric lighting plant is advertised for sale by Mr. 
Arthur T. Earnshaw, 95, Mile End-road, London, E. 


Premises for Bale, &c.—John W. Collis & Co., 148.4, Holborn 
Bars, E.C., have for sale or to be let on lease some conveniently 
situated factory premises at Belvedere. Kent. See advertisement. 


Messrs. Woodhouse & Davidson, 10 and 11, Lime-street, London, 
E.C., have some conveniently-situated freehold factory sites for sale 
within 11 miles of London. See an advertisement. 


David Burnett & Co., 15, Nicholas-lane, London, E.C., have two- 
storey factory premises to let. See advertisement. 

Catalogues.—A new catalogue of Ward Leonard field rheostats, 
motor starters and circuit breakers has been issued by Messrs. 
Geipel & Lange, Vulcan Works, St. Thomas-street, London, 8 E. 
In addition to the well-known patterns of this apparatus, a large 
number of new items is included in the list. These are high. 
resistance field rheostats for variable speed motors, solenoid- 
controlled motor starters, 
automatic pressure regula. 
tors, motor-starting panels 
of various types and lift 
controllers. The appended 
illustration represents a field 
rheostat of the UF type, 
which is built for resistances 
up to 20,000 ohms. It is 
clear that, with the con- 
struction shown, the replace- 
ment of any one coil, should 
this ever become necessary, 
can be effected with the least 
possible trouble and delay. 
The ventilation, too, is very 
well provided for. Among 
the starting resistances there 
is one which makes use of 
sand for storing up the heat 
which is generated in the 
metal-resistance coils during 
the periods of starting. It 
is well known that sand has 
a large specific heat, and it 
follows that starters of this 
type can be made considerably smaller and also cheaper than resist- 
ances which contain metal only. These starters are designed for 
motors ranging in size from 4 н.р. to 200 н.р. There is a large 
amount of useful and interesting information scattered throughout 
the catalogue. A large stock of practically every pattern in the 
catalogue is kept, and Messrs. Geipel & Lange offer prompt delivery. 

The Harris Patent Feed Water Filter (Ltd.) have prepared a 
new illustrated catalogue descriptive of the MHarris-Anderson 
water purifier for the absolute removal of all oil (to the last 
trace) and of other impurities from feed water. The list, which is 
accompanied by some fine illustrations, describes the process of 
filtration which is accomplished by the use of the Harris-Anderson 
purifier, and the various parts which go to complete the apparatus 
are shown. The illustrations include the water-softening plant 
erected at the Neasden works of the Metropolitan Railway Co. (of 
13,000 gallons per hour capacity), the plant erected at the Smethwick 
power station of the Birmingham & Midland Tramways, and excel- 
lent views of the purifier plants supplied to Sunderland, Cardiff and 
Rotherham Corporations. At the Canning Town electricity gene- 
rating station of West Ham Corporation plant of this type of a 
capacity of 16,000 gallons per hour is erected, and at Pinxton station 
of Glasgow Corporation tramways for 22,000 gallons per hour. The 
particulars given of these installations are instructive reading, and 
show the economy and certainty of the process. We may mention 
here the removal of the company’s London offices from 78, Queen 
Victoria-street, E. C., to 82, Victoria-street, Westminster, S. W. 


. Messrs. Vickers, Sons & Maxim, River Don Works, Sheffield, 
have issued section 1 of their new catalogue of continuous-current 
constant-speed motors, and hope to have ready in a few weeks 
section 2 of the catalogue, dealing with continuous-current variable- 
speed ‘motors. The constant-speed motor manufactured by this 
firin is constructed to give full load continuously for long periods, 
and requires a minimum of attention, even when working under 
disadvantageous conditions. They are manufactured in several 
standard sizes and all parts are to gauge. A tabulated form accom- 
anying the list gives particulars of dimensions and weights. An 
illustration of a 15 н.р. size motor is also given. | 
The British Westinghouse Co. have forwarded us a copy of their 
new detail catalogue B, which contains, at present, some 12 sections 
(to which more will, no doubt, be added) dealing with automatic 
circuit-breakers for all purposes, integrating wattmeters for poly- 


Showing Unit Construction of Ward- 
Leonard U F Type Field Rheostat. 


phase and single-phase currents, dead-beat indicating instruments 
for continuous and alternating-currents (including instruments with 
illuminated dials), drum-type controllers and resistances, switch- 
boards for lighting, power and traction plants, knife switches of the 
D type with rear connections, oil switches and circnit-breakers. All 
these instruments are described in detail and well illustrated. The 
contact brushes of the circuit-breakers are of laminated copper, and 
the break takes place on carbon terminals well removed from the 
metal. parte of the circuit-breaker, the construction being such as to 
assist the natural tendency of the are to rise. A time-limit relay 
may be attached to any of these circuit-breakers, so that the current 
E ony broken after the over-load has lasted a certain pre-determin- 
able time. 


The Brockie-Pell Are Lamp (Ltd.), 60, Worship street, London, 
E.C., have prepared an excellent catalogue of open type and new 
enclosed Brockie-Pell arc lamps. In this catalogue the merits of 
the well known Brockie-Pell lamps are set out and illustrations are 
given of several types of these lamps. The accompanying illustra- 
tions show (Fig. I) new single enclosed type lamp (show window 
pattern) for throwing the light direct on to goods in the window. 
In these lamps & name can bo saw-pierced in the reflectoz and the 
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lamp in this way be made an excellent advertising medium. Fig. 2 
shows che ordinary pattern lamp for street and other public and 
open lighting; Fig. 8 the twin-carbon pattern lamp for railway 
stations, mills, workshops, &c., and Fig. 4, theornamental pattern with 
inner and outer globes, the outer globe being provided to protect 
the inner from draughts or mechanical damage and to comply with 
fire office regulations. Spare parts and accessories for enclosed 
lamps are also listed, and instructions are given for arc lamp instal- 
lation, trimming and cleaning. 

A new type of swivel syphon and pressure gauge is illustrated and 
described in a list sent out by J. Hopkinson & Co., Huddersfield. 

Cecil Hodges & Co., Balfour House, Finsbury-pavement, London, 
E.C., have ready a description of a heavy traction knife switch 

, which they are placing on the market, 
and the construction of which is 
shown by the accompanying illustra- 
tion. The contacts in this switch 
are adjustable. The wear on the 
heavy laminated copper brushes is 
taken up by spare liners, which can 
be readily inserted. 

Fancy glass shades and globes, a 
new type of pull switch and terminal 
type high-voltage fuse boards are 
isted in a series of sheets issued by 

p the Edison & Swan Co. 

The Electrical Co , 121-125, Charing Cross-road, London, W.C., 
have now ready a number of new price lists, including (No. 11) 
rubber wires and cables, (168) Е.С. ampere-hour meters, (189) 
electric Nernst lamps B type, (140) Nernst lamps D type and (141) 
double tariff meters of the double index type. These lists are all 
fully illustrated. 

An illustrated list of Sun arc lamps and accessories is to hand 
from the Sun Electrical Co. 


* Measuring Instruments for Continuous Current" (sector and 
illuminated dial types) is issued by Ernest F. Moy (Ltd.), Camden 
Town, London, N.W. 

Cyclone fans for induced draught are treated in a new pamphlet 
issued by Matthews & Yates, of Swinton, Manchester. 


Everett, Bdgcumbe & Oo.’s New Hendon Works.—The firm 
of “ Everett, Edgcumbe & Co.“ was established 44 years ago, and 
has steadily progressed since that time until to-day the company 
have the satisfaction of entering into possession of their new factory 
premises on the Edgware-road, near Hendon. It was not long after 
the starting of the firm in 1900 that the Charterhouse-square 
premises then occupied became too small, and a move was made 
into Great Saffron-hill, and now, after three years’ further work, 
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another move is necessitated. At Hendon, London, N.W., the new 
Collindale Works occupied 43 months in completion, the whole of 
the work of building and equipment being carried out by the firm. 
Here, after March 25, the manufacture of electrical measuring, 
testing and controlling instruments will be carried on. The firm 
have taken offices at 87, Victoria-street, Westminster, where show 
rooms will also be provided for the display of their manufactures. 
It is announced that Mr. G. J. Lemmens has now joined the firm, 
and brings with him extensive experience in all matters relating to 
the manufacture and management of electrical instruments. After 
the 25th inst. all communications should be addressed either to the 
works at Hendon or to 87, Victoria-street. The works telephone 
No. is 186 Hampstead. 


“West Australian Mining Industry. — We have received 
from the Agent-General for Western Australia a copy of & publica- 
tion with the above title, consisting of over 250 pages of interesting 
and useful information relating to the mining settlements and town- 
ships of Western Australia. There is an article on “ Electricity in 
the Mines," which includes an illustrated description of the station 
of the Kalgoorlie Electric Power & Lighting Corpn., said to be 
the largest and most important electric power supply system on the 
fields. The Kalgoorlie electric tramways are also described, and 
particulars are given of the Boulder City tramway scheme, now 
in course of construction. The several towns lighted electrically 
are also described, and include Kookynie, situate 4} miles from 
Niagara, and Collie (lighted by the Collie Proprietary Coalfields, 
Ltd., who have installed electric pumps and an electrical chain- 
cutter in their mines) The publication under notice has been 
issued as a special edition of the “ Australian Mining Standard," 
price 5s. It weighs for postage 2lb. If a similar British publication 
were sent to W. Australia, for distribution there, it would pre: 
sumably be subject to a tax of 8d. per copy! A striking example of 
„Colonial preference.“ 


Exports of Electrical Apparatus and Material. The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately speeified) from March 8 to 14, with the ports 
of destination :— 

Aden, £7. Africa—Alexandria, £517 ; Cape Town, £826; Chinde, ES; 
Durban, £2,267 (including £1,267 telegraph material); East London, 
£1,628 (including £1,441 telegraph material) Port Elizabeth, £97; 
Port Said, £15; Sierra Leone, £10 (telegraph material); Saukim, £829 
(including £802 telegraph material). Argentina—Rosario, £185. Austra- 
lasia— Adelaide, £54 ; Auckland, £200; Melbourne, £534 ; Napier, £165 ; 
Perth, £31; Sydney, £2,993 (including £148 telegraph material) ; 
Wellington, £391. Belgium—Brussels, £30. Borneo—Sarawak, £11. 
Canada—St. John (N. B.), £11. Ceylon—Colombó, £70. France—Paris, 
£926. Germany—Hamburg, £960 (including £150 telegraph material). 
Holland—Amsterdam, £149. Hong Kong, £119 (including £60 tele- 
graph material). India—Bombay, £491; Calcutta, £1,215; Karachi, 
£10; Madras, £144. Italy—-Leghorn,£15. Japan—Yokohama, £1,878. 
Portugal—Lisbon, £48. Russia—Reval, £1,745; Windau, £10. Siam— 
Bangkok, £34. Straits Settlements—Singapore, £91 (including £57 
telegraph material). United States—New,Plymouth, £550. Uruguay— 
Monte Video, £20. "Total £18,734, against £15,471 in the corresponding 
week last year (March 9 to 15). 


=———=—=—— 


PATENT RECORD. 


——— 

The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Mussrs. Mewsurn, ELLIS & PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.O. 


APPLICATIONS FOR PATENTS. 

"NoTE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affixed. 

Unless other wise stated, the application ts made in London, 


January 2, 1905. 
35 G. TguBER. Germany. К'есігіс cooking apparatus.“ 
40 J. J. ATTBIDGE. Bournemouth. Plough for e'ectric coaduit. 
66 C. SuirH.. Switches. 
80 B.T.-H. Co. (G. E. Co., US). Arc lamps. 


January 3, 1905. 
125 W. L. Wisk (Thomson Electric Welding C», U. S.). E'ectric welding 
136 F. Cox RAD. Transformers. (Date applied for, Jan. 2^, 1904, date of 
application in U.S.)“ 
164 Е. Н. GI EW.  Electrosc»pe for radio-active substauce?. 
January 4, 1905. 
167 Н. G. Loncrorp. Birmingham. Insulation of wires. 
171 STEEL, Prach & Tozer (Lrp.), and Н. E. Bowes, Sheffield. Electro- 
magnets used with cranes for lifting rails ingote, or the like. 
177 E. Н. Pickronp. Rotherham. Device for notifying when a circuit faile. 
184 E. Авхогр and J. L. La Cour. Liverpool. Compensated single- 
phase alternating-current cominutator motor. (Date applied 
for, Jan. 4, 1904, date of application in Germany.)* 


185 E. ARNOLD and J. L. La Cour. Liverpool Leading in and taking 
off armature current of compensated single-phase commutator 


motors.* 

191 S. Quincey and C. Haarison. Adjustable flexible connections for 
conductors. 

206 J. A. Col x. Electric ignition for internal combustion engines. 


209 E. De M. Maran. Electro-msgnetically-controlled fluid pressure moto a. 

210 W. R. RipiNGS. Are lamps. 

211 La SociETé, LuPERCHE & CIE. Arc lamps. 
1904, date of application in France.)* 


January 5, 1905. 
235 F.C. Oar and T. C. RoBxznTs. Dublin. Sparking arrangements of 
internal-combustion engines. 
250 M. Lorenz and H. CnawE. Solution for formation of accumulator 
plates. 
254 B.T.-H. Co. (G. E. Co., U. S.). 
255 B. T.-H. Со. (G. E. Co., U. S.), 
256 B. T.-H. Co. (G. E. Co., U S.). 
257 B. T.-H. Co. (G. E. Co., U. S.). 


(Date applied for, May 2, 


Electric lighting. 
Electric resistance units. 
Magnetic separators. 
Arc lamp electrodes. 


SPECIFICATIONS PUBLISHED. 
Nork.—All specifications can be obtained at the uniform price of 8d. each 


1904. 
135 Zant. Alternating-current generators and motors. 
2,066 ARMSTRONG and Овілка. Electric receiving appara’ us. 
2,096 Berry. Apparatus for distribution of alternating curient ». 
2,269 BARBER. Sparkizg plugs. 
2,277 SucRUR. Electric low-water alarm. 
2,471 Latour. Alternating-current machines. (Date applied for, Feb. 2, 
1903.) 
2,580 WIN TRAUB. Rectifying alternating current. (Date applied for 
Feb. 2, 1903.) | 
2,734 GTI. Telegraphy. 
5,000 LAlRD and Topp. Controllers for electric motors. 
3,244 Docreret. Induction transformer for wireless telegrapby receiviag 
stations. 
5460 AwpREWs. Circuit-breakers and indicators, 
4,176 FIELD. Multiplex telegraphy. 
4,512 NzHMER. Generating electricity by moist chemicals mechanically 
ressed upon zinc. 
6,748 and 8,714 Сове. Switches. 
7,324 P.LLANS. Fire alarms or detectore. 
7,627 Sanpers. Electroliers. 
12,332 Bout (de Kandó). Speed control of Ligh-pressure motora. 
12,707 Тномрзом. (Chemische Elektrische Fabrik Prometheus, G. m. b. H.). 
Electrical resistance bodiea. 
12,729 SavzR. Electric railways and motor vehicle. 
13,483 Fauvin AMIOT & CHENEAUH. Combined electric regulatiag and 
measuring apparatus. (Date applied for, Nov. 20, 1903.) 
15,802 STONE and Fenwick. Conduits for wires or cables. 
19,482 Finnigan. Electric automatic block sigaal and ra'ety rystema. 
21,158 BAcHZL Tr. Electromagaetic therapeatic apparatus. (Date applied 
for, Ost. 2, 1903). 
27,903 GaRDINER. Secondary batteries and grids therefor. 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


Metropolitan Electric Supply Co. (Ltd.) 


The eighteenth ordinary general meeting was held on Tuesday under 
the presidency of Mr. W. Harrison Cripps. | 

The SECRETARY (Mr. E. Cunliffe Owen, C.M.G.) read the notice 
calling the meeting. | 

The CHAIRMAN said: I will deal briefly with the capital account, 
which is a little complicated. At the end of 1903 our capital expendi- 
ture amounted to £2,090,000. During 1904, we have spent £208,000, 
so that the total capital outlay amounts to £2,298,000. Of this sum 
£759,000 represents money we had spent in Marylebone and on our 
Sardinia-street station. If we write off this amount it will leave 
£1,540,000, which represents the capital we have expended to the end 
of last year. This is the explanation: the total amount of money we 
received from the Marylebone award and the Sardinia-street arbitration 
was £1,895,000. Out of this we have credited back to capital £759,000, 
so that at the present moment our actual capital is represented partly 
by our various stations, mains, land, machinery and all the rest of it, and 
partly by investments, so that the balance of capital account 1s available 
to us in the future to draw upon and spend on the business from time 
to time without asking the shareholders for any new capital. Of course, 
it seems at first rather a large sum to leave ia these 3} and 34 per cent. 
securities; but we hope, as year by year goes by, that this money will be 
readily absorbed in the business, and then it will pay you a very much 
better, percentage. As regards the balance of the Marylebone and linia- 
street award money, after crediting back the amount I have mentioned 
to capital, there remained a sum of £680,000. You know what has 
become of the bulk of that: £600,000 was returned to you in the form 
of a £6 bonus. The remainder of the money we have carried to 
reserve. I will now leave the capital account and come to the revenue 
account, During the year our gross revenue was £306,510. The work. 
ing costs—for coal, wages, &c.—to produce this amount came to 
£129,703, deducting which we have £176,837 left. This amount, with 
the balance we brought forward from last year and with other receipts, 
brings us a total of £190,982. From this we have to deduct the deben- 
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ture interest and preference share dividend and the rent we are now paying 
to the Marylebone Borough Council; leaving a sum of £128,157, of which 
the Directors have carried £20,000 to the reserve, There remains 
£108,157. Wehavealready paid away to our shareholders £45,000 of this 
by way of interim dividend at the rate of 9 per cent., and we now propose, 
with your sanction, to pay you the completing dividend at the rate 
of 11 per cent. per annum for the half-year, so that the total divi- 
dend works out at 10 per cent. for the year. I am glad to hear expres- 
sions of satisfaction at that result, because we are proud of it, of 
course, as wellas you. We think it shows a very substantial advance in 
the business of our Company. The payment will absorb £100,000, and will 
leave £8,157, which we propose to carry on to this year, which compares 
with a very much less sum than that which we carried forward a year 
ago. The progress of the Company has been very gratifying during the 
year. In that period we have added the equivalent of 89,000 lamps, so 
you see that our business, although it has got to nearly its 17th year, 
is not only showing substantial progress, but greater progress, I think, 
than it has ever done before. At the present moment the total of our 
lamps is 939,000, and I only hope that when I meet you this time next 
year, the number will go into seven figures. No inconsiderable impor- 
tance is attached to the fact that in the past year a subetantial amount 
of the current has been taken for motor purposes, and that is a line 
of advance which we are looking to in the future as, perhaps, one 
of our principal sources of revenue. We are in a position to supply 
any amount of power required. Let any customer come to us, little or 
big, and we shall be very glad to put him on to-morrow. Ара not only 
are we in a position at the present moment to supply any demand which 
may be made upon us, but we have a very large reserve of land at 
Willesden—eomething like four or five times the size of our present 
station, and therefore we have the means of supplying almost indefinitely 
any amount of power that may be required. In the past year we 

roduced or sold current amounting to £24,000 more than we did 
in the previous year, while our costs in producing that extra current — 
ihe whole costs—werea £12,000 less. You must remember that that 
was an increase of income and a decrease of costs following on 
what occurred in 1903, which gave almost as good results. If you 
take those two years together you will find that in that period our 
increased current sold amounted to £40,000, and that there was a 
diminution in the expenses of producing the current of £27,000. In 
other words, there was really a difference in favour of the Company 
of £67,000 in those two years. One of the reasons—perhaps, one 
of the chief reasons—of this result was that we are now getting 
the benefit of the capital spent at Willesden on our magnificent 
new engines, condensing plant, and things of that kind. In the 
second place, there was the great economy which has been brought 
about by the excellent management of our engineer in the con- 
sumption of coal. In 1898 we produced 74 million units, and the 
amount we spent on coal that year was almost exactly the same as we 
spent in the past year, when we produced 15} million units. You, there- 
fore, see that we produce for every ton of coal we now use double the 
amount of electricity we did before. Before concluding I should like to 
нат one word about the staff. Speaking on my own behalf and on 
behalf of my brother directors, I desire to say how very much we have 
been indebted in the past ind to the excellent, energetic, and con- 
scientious work of the whole of our staff. One hardly likes, where all 
have so thoreughly done their duty to promote the real interests of the 
Company, to pick out individual names, but I cannot help mentioning 
how greatly we are indebted to Mr. Cunliffe Owen, our secretary, to Mr. 
Hightield, our chief engineer, and to Mr. Conacher, our general manager. 
I now move the adoption of the report and accounts and the payment of 
the dividend therein recommended. | 

Mr. F. LEVERTON HARRIS, M.P., seconded the resolution, which 
was carried unanimously. 

The retiring directors (Mr. John Verity, Mr. Frank Bailey and Mr. 
W. Н. Cripps) were re-elected, as were the auditors (Messrs. Deloitte, 
Dever, Griffiths & Co.). 

At an extraordinary meeting which followed a resolution approving the 
division of the existing £10 shares into two £5 shares was carried unani- 
mously, and a cordial vote of thanks to the chairman, directors and 
staff terminated the proceedings. 


South London Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held on Friday last under the 
presidency of Оковае ELLIS, Esq., J.P. 

The SECRETARY (Mr. Herbert H. Boyer) read the notice convening 
the meeting and the report of the auditors. 

The CHAIRMAN said: The Company has made satisfactory progress. 
From our report you will observe that the expectation expressed at our 
last annual meeting as to the probable increase in lamps connected has 
been fulfilled, the exact number at Dec. 31, 1904, being 107,000. Since 
then a large number of additional lamps have been connected to the 
mains and applied for, there still remaining a balance of nearly 7,000 
lamps of 8 c.p. awaiting connection. The supply of power to London 
County Council has continued without interruption. This traction load 
wil remain with us certainly through the present year and possibly 
longer. This load, together with the increase in the Company's own 
business, has been the means of again still further reducing the total 
costs of generation, which are still the lowest obtained by any electricity 
supply company in the metropolis, being no more than 1:07d. per unit 
sold against 1:324. obtained in 1903, which reflects great credit on the 
Company's slaff. 9,205,342 units of current have been sold, an increase 
of 4,899,861 units over 1903. As the increase in the number of lamps on 
our own mains continues and as we hope to obtain this year one or two 
large lighting contracts, we have put on order, for delivery and erection 
before September next, a900 kw. steam alternator in order that during next 


winter our spare plant may bear a proper proportion to the anticipated 
demand. The capital expenditure on additional mains, plant, &o., during 
1904 was £17,665, but we do not anticipate that in the present year even 
this figure will be reached. To meet this capital expenditure we do not 
think it will be necessary to raise further capital, although as I told you 
at the last genera! meeting, if we do require to place any more debentures, 
the shareholders will have the first opportunity of subscribing. Turning 
to the revenue account, it will be seen that the available balance on the 
year's working is £31,848, and this carried forward to the net revenue 
account, with interest £265 and the balance of £411 brought forward from 
1903, makes the total available £32,024. Deducting from this £2,437 
interest on borrowed capital, we have £29,587 left for distribution. In 
accordance with the echeme which you adopted at the last meeting for the 
extinction of the preliminary expenses over a period of 10 years, a second 
instalment, amounting to £4,140, has been written off. Further, we have 
dealt with the very important matter of depreciation on a liberal scale, as 
we have set aside for that purpose the sum of £6,000. We feel sure you will 
all agree with us in the wisdom of this policy. It is important to bear 
in mind that the amount written off under these two heads alone repre- 
sents on the capital expended nearly 3 percent. Although the balance 
then left—namely, £19,447, would have allowed of a dividend of at least 
5 per cent. for the year, we consider that it would be more prudent 
to pay a smaller dividend, and carry forward a larger balance, and con- 
sequently we recommend the payment of a dividend of 4 per cent. 
for the year, which will absorb £13,000, leaving £6,447 to carry forward. 
The only other matter I need refer to is the proceedings commenced 
against us by Lambeth Corporation for not consuming refuse which the 
Police Magistrate, at their instance, ordered us not to consume. They 
commenced these proceedings about four years ago, and have now revived 
them after allowing more than two years to elapse without taking any steps. 
I row move that the report and accounts be adopted. 

Mr. MADGE (a shareholder) seconded the motion, which was carried 
unanimously. 

Resolutions &uthorising the payment of the dividend, re-electing the 
retiring directors and auditors, and according a hearty vote of thanks to 
the chairman, were carried, and the proceedings terminated. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY 00. (LTD.)—The 
directors’ report for the year ended Dec. 81 states that the capital 
expended during the year amounted to £31,404. 18s. 5d., biinging the 
total to £318,294. 9s. 8d. The share capital is to be increased from 
£300,000 to £500,000 by the creation of a further 10,000 preference and 
a further 10,000 ordinary shares, both of £10 each. The borrowing 
powers of the company are to be increased from £150,000 to £300,000. 
The balance to credit of net revenue is £15,764. 138. 9d. Out of this 
sum full dividends on the 44 and 6 per cent. preference shares have been 
paid, and the directors recommend a dividend on the ordinary shares at 
the rate of 7 per cent. per annum (less tax). £1,043. Os. 6d. is carried 
forward. Application has been made for a provisional order for Wimborne 
and surrounding districts, and current will be supplied same from the 
company's station in the Bourne Valley. The total applications for current 
reached the equivalent of 121,589 8 c.p. lamps, an increase of 21,051 for 
the year, compared with an increase of 19,542 for the previous year. The 
total units sold for all purposes was 1,703,329, an increase of 183,327 units 
on the year. | 

BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (L7D..—The 
directors’ report for 1904 states that the credit balance was £28, 270. 12s. 7d., 
which, with £4,179. 8s. 1d. brought forward and other items, makes 
£32,944. 18. 74. After deducting the interim dividends on the cumulative 
preference and ordinary shares, the directors recommend that £8,000 be 
Масс to depreciation, £1,909. 193. 4d. to payment of balance preference 

ividend, £7,973. 4s. 14. to balance dividend on ordinary shares 
(making 10 per cont. for year). £5,984. 48. 9d. is carried forward. At 
the end of 1904 the equivalent of 169,869 8 o.p. lamps (3,575 consumers) 
were connected, an increase of 15,016 8 с.р. lamps (249 consumers) on 
the year. Owing to the reduction in the charge for current the net profits 
show a slight decrease for the first time in the history of the company. 

COUNTY OF DUBHAM ELECTRICAL POWER DISTRIBUTION CO. (LTD.) 
—At the meeting on Monday (presided ‘over by Mr. W. L. Madgen) 
the directors’ report was adopted. During 1901 the company 
acquired from the British Elcctric Traction Co. the whole of the 
shares held by that company in the County of Durham Electric 
Power Supply Co. Capital expenditure on works at end of year 
amounted to £97,004. 153. 3d., including £11,545. 15s. 6d. expended 
during the year. In order to meet the increasing demand for electric 
energy this additional capital expenditure has been necessary at Gates- 
head and Durham City on extensions of mains, additional motora, meters, 
&c., and at Jarrow on machinery, mains, &o. Total revenue was 
£26,931. 14s. 11d., and expenditure (including interest) £25,961. 2s. 9d., 
leaving net profit £1,030, 12s. 2d., to which is added £3,657. 16s. 5d. 
from last account, making £4,688. 8s. 7d. available for distribution. The 
directors recommended payment of the preference dividend, a dividend of 
78. 44d. per share on 5,000 ordinary shares and a dividend of 3s. 81d. per 
share on 5,000 ordinary shares for half-year. £422. 16s, 1d. is placed to 
oredit of depreciation and reserve. 

The consumers at Dec. 31 at Gateshead represented a demand equiva- 
lent to 142,232 8 c.p. lamps connected, an increase of 19,794 on year. 
The units sold during 1994 were’: Lighting 160,510, power 1.845, 268, 
traction 2,174,811 ; total 4,180,589, compared with 3.442,125 for 1908. 

At Jarrow the past satisfactory progress is maintained. As the require- 
ments of the district are now beyond the capacity of the existing station, 
arrangements have been made with the County of Durham Electric Power 
Supply Co. for an early delivery of a supply in bulk from their Gateshead 
station. The requisite transforming plant is on order and will shortly 
be delivered. The :Jarrow consumers at Dec. 31 represented a demand 


902 


THE ELECTRICIAN, MARCH 17, 1905. 


equivalent to 11,052 8 c.p. lamps connected, an increase of 5,441. The 
number of units sold increased from 77,276 to 129,003. | 

Steady progress has been maintained at Durham City, where the con- 
sumers at Dec. 31 represented a demand equivalent to 9,757 8 c.p. 
lamps connected, increase 1,498, and the number of units sold increased 
from 111,440 to 128,007. 

COUNTY OF DURHAM ELECTRIC POWER SUPPLY CO.—The report for 
the half-year ended Dec. 31 states that the capital expenditure at the end 
of the half-year amounted to £91,967. 12s. 10d. Revenue amounted to 
£10,010. 2+. 3d. and working expenses to £8,426. 4s. 4d. The arrange- 
ments for the provision of a high-tension bulk supply to the Jarrow sub- 
station of the County of Durham Electrical Power Distribution Co. (Ltd.) 
are well forward. The laying of the trunk mains has been commenced. 
The extension of the buildings at Gateshead to accommodate the addi- 
tional plant required is nearing completion. The output during the year 
totalled 5,020,992 units, compared with 4,152,428 units during 1903. The 
shareholders will be asked at the forthcoming meeting to approve an 
agreement with the Newcastle-upon-Tyne Electric Supply Co. (Ltd.) and 
the County of Durham Electrical Power Distribution Co. (Ltd.) for supply 
of electricity and for the operation of the undertaking of the company. 

CORK ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—Receipts during 
1904 were £45,143. 17s. 11d. and expenses £28,128. 10s. 7d. After add- 
ing £704. 19s. 9d. from 1903 and deducting debenture interest (£4,302. 10s.) 
the balance was £13,427. 17s. ld. After paying £5,500 in preference 
dividend, writing off £542. 12s. 2d. plant on loan, &c, placing £1,000 to 
regerve for depreciation and insurance and applying £5,500 in paying 5 per 
cent. dividend on the ordinary shares, £885. 4s. 11d. is carried forward. 
252 additional consumers have been connected during the year, being 
more than in any previous year. Capital expenditure during the year 
was £10,346. 14s. 6d. on cable extensions, connecting up additional 
consumers and completion of power station extensions. 


DAVIS & TIMMINS (LTD.)--Sir H. Mance, at the meeting on Tuesday, 
said it was satisfactory that the company, had been able to hold its own 
in the present industrial circumstances, He had been associated with 
industrial enterprises for 20 years, and all round he found there had never 
been such a bad time as at present. 

DIRECT SPANISH TELEGRAPH CO. (LTD.)— The directors’ report for the 
year ended Dec. 31 last shows, afte providing for interest on and redemp- 
tion of debentures, a balance revenue credit of £10,201. 2s. 2d. After 
adding £5,000 to reserve, the balance of £5,201. 2s. 2d., together with 
£385. 1s. 10d. taken from contingencies account, enables the directors to 
recommend a dividend of 10 per cent. on the preference and of 4 per cent. 
(tax free) on the ordinary shares for the year. Balance to credit of con- 
tingencies account will then be £795. 1s. 11d. The company's Barcelona- 
Marseilles cable has been three times interrupted duriog the year, and 
owing to the frequency of these breaks the directora took steps to put the 
cable into a thorough state of repair, which work has now been satisfac- 
torily carried out. The Bilbao cable broke down on Dec. 13 about 25 knots 
from the Spanish end, Communication was restored on Dec. 20. The 
cost of these four repairs, amounting to £8,092. 8s. 1d., has been charged 
against reserve. 


ERNEST F. MOY (LTD.)— The report of the directora for the year ended 
Dec. 81 last states that a profit of £831. 4s. 7d has been earned. 74 per 
cent. dividend on the ordinary shares absorbs £588. 2s. 5d., and the 
6 per cent. preference dividend £80. 12s. 8d. £100 is placed to reserve. 
The works have been kept fully employed, notwithstanding keen com- 
petition and depressed trade. 

MERSEY RAILWAY CO.—For the half-year ended Dec. 31 the train. 
mileage run was 415,625 miles, compared with 401,016 for the correspond. 
ing six months of 1903, and the number of passengers carried 4,657,876, 
against 4,153,777 (exclusive of season-ticket holders). The total receipts 
were £41,788. 16s. 6d, compared with £37,357. 19s. 8d. Working 
expenses (exclusive of exceptional charges for pumping, ventilation 
and lifts) were £29,029. 1s. 9d. (equal to 69°17 per cent), against 
£28,208. 11s. 10d. (equal to 75:50 per cent.) for the corresponding six 
months, Exceptional charges for pumping, ventilation and hydraulic 
lifts for the past half-year were £3,854. 78. 2d. (equal to 9:22 рег сері), 
compared with £4,237. 8s, 10d. (or 11:34 per cent.) for the corresponding 
period of 1903. 


NATIONAL ELECTRIC CONSTRUCTION OO. (LTD.)—For 1904 the gross 
profit was £29,351. 3s. 1d., from which is deducted expenses of adminis- 
tration, &c. (£9,411. 15s. 1d.), leaving £19,939. 8s. From this is deducted 
the balance forward (£3,537. 108. 4d.), leaving £16,401. 17s. 8d. The 
directors recommend that £10,111. 18s. 5d, be applied as provision for 
reserves, depreciation, &c., £6,007. 48. in payment of dividend at the rate 
of 6 per cent. on the paid-up capital, and £282. 15s. 3d. in payment of 
dividend of 14 percent. on the vendors’ shares. The inauguration of the 
Muss: lburgh tramways and lighting undertaking took place on Doc. 12 last, 
and from that date to March 9, 425,334 passengers have been carried, the 
receipts being £2,181. 83. 3d. These returns should be considerably 
improved upon during the summer months. With regard to lighting, 
applications for the equivalent of over 4,000 8 c.p. lamps have been 
received, the majority of which are connected to the mains, These 
results are considered satisfactory, and the directors look upon the 
company's holding in the Musselburgh Construction Synd. as a valuable 
asset. The inauguration of the Bo'ness electric light undertaking took 
place on Feb. 6, and that of the Carnarvon undertaking on Feb, 23. The 
directors are satisfied with the applications for ourrent received so far. 


NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.) At the meet. 
ing on Friday Mr. J. D. Milburn said that during the first two months of 
this year they had sold 180,616 more units than in the corresponding 
period of 1904. After libera] provision for reserve, &c., they were able to 
рау a dividend of 3 per cent. He thought that very satisfactory, con- 


sidering the magnitude of the construction works they had had to 
undertake. 

OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAY (LTD.)—The 
directors’ report for the period to Dec. 31 last states that the total revenue 
amounted to £29,349. 12s. 2d., and expenditure (including interest) to 
£22,877. 88. 6d., leaving £6,472. 3s. 8d., which, added to £170. 1s. 4d. 
brought forward, makes £6,642. 5s. available for division. The directors 
propose placing £1,000 to depreciation and reserve, to pay the dividend on 
the 5 per cent. cumulative preference shares, and a dividend on the ordi- 
nary shares at the rate of 7 per cent. for the six months to Dec. 31 
(making 6 per cent. for the year). A satisfactory agreement has been 
entered into with the Corporation of Ashton-under-Lyne for the latter to 
continue to supply electrical energy for the working of the tramways. 


NEW COMPANIES, LIENS REGISTERED, ёс. 


— — 


NEW COMPANIES. 

ELECTRICAL SAFETY APPLIANCES CO. (LTD.) (83,864.)—Reg. March 9, 
capital £2,000 in £1 shares (300 founders’), to adopt an agreement with 
J. W. Manley, to acquire benefit of an invention relating to apparatus 
for use on electric circuits, to turn the same to account and to manufac- 
ture and deal in electrical appliances, &c. First directors, J. W. Manley 
and E. F.Daye. Rez. office, Eldon-street House, Eldon-street, London, Е.С. 


FOLKESTONE DISTRICT ELECTRIC LIGHT & POWER CO. (LTD.) 
(88,839.) —Reg. March 8, capital £50,000 in £1 shares 500 6 per cent. 
cumulative preference), to acquire the business of electricity supplier 
carried on by C. P. D. Payer at Folkestone, and to carry on the business 
of generators, accumulators, purchasers and suppliers of electricity, 
electricians, mechanical and electrical engineers, &c. 

LONDON, DEPTFORD & GREENWICH TRAMWAYS CO. (LTD.) (83,880). 
—Reg. March 11, capital £170,000 (being a re-incorporation under the 
Companies Acts, 1862 to 1900, of the concern originally constituted by 
the Southwark and Deptford Tramways Act, 1879, and further governed 
by the Southwark and Deptford Tramways Acts, 1881 and 1889, and the 
London, Deptford and Greenwich Tramways Acts, 1891 and 1893). These 
acts provido for the optional working of the tramways by electrical or 
other mechanical power. Reg. office, Blomfield House, London Wall, 
London, E.C. 

NAT;ONAL CARBIDE OO. (LTD.) (83,881).—Reg. March 11, capital 
£50,000 in £1 shares (5,000 preference, 35,000 ordinary and 10,000 as 
may be decided), to adopt agreement with the Mann George Depots (Ltd.), 
to undertake industrial, experimental and commercial exploitation of 
chemical and electro-chemical processes and the manufacture, purcliase 
and sale of all products and apparatus relating thereto, to manufacture 
and deal in electro-chemical products and apparatus and electrical or 
mechanical plant, to carry on business as electricians and engineera, &c. 
The company may at any time enter into an agreement with the Cordoba 
Light & Power Co. (U. S.A.). Reg. office, 11, Queen Victoria-street, 


London, E.C. 
MORTGAGES AND OHARGES. 

ELECTROLYTIC ALKALI OO. (LTD.)—Issue on March 1 of £3,750 first 
mortgage debentures, part of series created July 9, 1904, to secure 
£50,000, charged on company’s undertaking and property, including 
uncalled capital. Trustees, Liverpool Mortgage Insurance Co. Previously 
issued of same series, £13,750. 

MALAGA ELECTRICITY CO. (LTD.)—Heissue on Feb. 14 of £16,034 
debentures, part of series created by resolutions of March 29, 1897, 
Feb. 7 and 28, 1898, and Oct. 13 and 20, 1899, to secure £50,000, charged 
on company’s undertaking and property, present and future, including 
uncalled capital and electrical station at Malaga. No trustees. Previously 
issued of same series, £44,738. 


CITY NOTES. 
— Do 

MEMORANDA (March 16).—Bank rate 23 per cent. (since March 9, 1905). 
Price of silver 261d. per oz. Consols 91,5, —91,*; for money, 31,7; —91,". 
for account; 24 per cent. annuities 903—90:. Consols Pay Day, April 5. 
Stocks and Shares Ticket Days, March 29 and April 12; Pay Days. 
March 30 and April 13; Mining Share Carry-over Days, March 27 and 
April 10. 


ANGLO-PORTUGUESE TELEPHONE CO. (LTD.).-£50,000 5 per c nt. 
first mortgage debenture stock of this company is offered to the public at 
par by the Consolidated Electrical Co., Canonbury, London, N. 

BRITISH INSULATED & HELSBY CABLES (LTD.) — The directors recom- 
mend a dividend of 4 per cent., making 8 per cent. for 1904, plazing 
£21,000 to depreciation, £5,000 to debenture redemption, £3,500 to 
special reserve and carrying forward £7,100. 

DEUTSCHE EDISON-AKKOMULATOREN CO. (G.m.b.H.) A company has 
been formed in Berlin with an authorised capital of 3,000,000m. 
(£150,000) (of which about 25 per cent. is paid up) for the manufacture 
and exploitation of Edison accumulators. Herren. Berthold & Kammer- 
hoff are business managers, and Mr. T. A. Edison and Herr 5. Bergmann 
(of the Bergmann Elektrizitäts-werke) are directors. 

KOBE (JAPAN) ELECTRIC LIGHT ,CO.—For the latter half of 1904 the 
net profit was 55,710 yen (£5,571). А dividend of 17 per cent. per annum 
has been declared. 

METROPOLITAN RAILWAY CO. PARIS). —During 1904 the number of 
passengers carried on this electric tube railway was 140, 2 47, 223, against 
118,201,772 in 1903. During the first two months of this year 30,867,700 
passengers were carried. 
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MONTREAL LIGHT & POWER CO0.—It|is announced that an English 
syndicate has acquired a controliing interest in this company, which has 
a practical monopoly of electric power supply of the city. The syndicate 
has purchased 20,000 shares. 


RAILWAYS AND TRAMWAY COMPETITION.—The directors of the 
Great North of Scotland Railway Co. attribute the reduction in the 
passenger revenue mainly to the competition of Aberdeen city and sub- 
urban tramways. 

At the meeting of the Caledonian Railway Co. on Tuesday, Sir James 
Thompson said the company’s loss in both ordinary passenger revenue 
and season tickets was largely attributable to the extension of the Glas- 
gow tramway system beyond the bounds of the city. He held that this 
was not a legitimate form of municipal enterprise. Apart from the fact 
that the Corporation was utilising the credit of the city (in which the 
company was the largest ratepayer) for competing with the company for 
the conveyance of passengers to and from the suburban and country 
districts, the effect of these tramway extensions was that the Corpora- 
tion was offering inducements to the population of Glasgow to reside out- 
side the bounds of the city, thereby reducing the assessable value of the 
city, and increasing the ever-growing burden of taxation on those whose 
works and property remained within the city. The more money spent in 
taking the tramways to the less populous districts outside the city, the 
smaller would be the revenue in proportion to the capital expended, and 
if this policy was persevered in it was likely to result in а serious injury 
to the tramway service within the legitimate area of operations. 


STOCK EXCHANGE NOTICES..—The Stock Exchange committee have 
been asked to appoint special eettling days in fully and partly-paid scrip 
for £800,000 4 per cent. perpetual debenture stock of the Charing Cross, 
Euston & Hampstead Railway Co., and fully and partly-paid scrip for 
£1,200,000 4 per cent. perpetual debenture stock of the Great Northern, 
Piccadilly d Brompton Railway Co., and to allow same to be quoted in 
the official list. The committee have aleo been asked to grant quota- 
tions to a further issue of £50,000 4 per cent. debenture stock of the 
Charing Cross, West End & City Electricity Supply Co. (Ltd.), 500,000 
£1 fully.paid ordinary shares, 500,000 £1 fully-paid 6 per cent. cumula. 
tive preference shares and £500, 000 5 per cent. mortgage debentures of the 
Lisbon Electric Tramways (Ltd.); a further issue of £25,000 43 per cent. 
debenture stock of the Potteries Electric Traction Co. (Ltd.), and £537,851 
5 per cent. assented extension preference stock and £962,649 5 per cent. 
unassented extension preference stock (in lieu of the £1,500,000 5 per cent. 
extension preference stock now quoted) of the Metropolitan District Rail- 
way Co. 

SUDDEUTSCHE КАВ ELWERKE A.G. (MANNHEIM).— The past year's net 
profit was 317,360m. (abcut £15,800), against 230,220m. (£11,500) in 1903. 
A dividend of 5 per cent has кон oe ind) 4 "per cent. eet j year. ) 
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A LARGE portion of our present issue is taken up by our 
Parliamentary and Legal Intelligence. Both in the Grand 
Committee Room of the House of Lords and in the Law 
Courts, matters of extreme importance to the electrical 
industry have been considered. The House of Lords Com- 
mittee, to whom the London Power Bills have been relegated, 
have been hearing the evidence given in support of the 
Administrative County of London Electric Power Supply 
Bill. The objects of the Bill have already been dealt with at 
some length in our columns, but a new feature is introduced 
this week by the extraordinary and almost incredible esti- 
mates of the promoters as to the capital cost and works 
costs. Mr. C. H. MERZ, who is engineering the project, and 
the Hon. C. A. PARSONS, who is to supply the gene- 
rating sets, estimate that the capital cost of the station 
{excluding mains and distributing system) will amount only 
to £8:4 per kilowatt. This low cost, the promoters aver, 
is to be due chiefly to the employment of boilers and 
generating sets of sizes hitherto unattempted, and by placing 
them in iron buildings, the new company seeking to be 
absolved from the bye-laws made under the London Building 


per hour each, and the three-phase turbo-generators are rated for 
an economical capacity of 10,000kw. each, with 100 per cent. 
overload capacity, the alternators as well as the turbines being 
designed to work economically at 10,000kw., and to supply 
20,000kw. if necessary for long periods. It may be mentioned 
that the largest turbo-generator sets yet built by Messrs. C. A. 
Parsons & Co. hitherto have been the 3,500kw. units at the 
Carville station of the Newcastle-on-Tyne Electric Co. Another 
feature in the economies is to be the extremely smal’ expendi- 
ture upon mains, for it is put forward that everybody will 
take a supply in bulk or on a large scale, so that only short 
mains will be requisite. Detailed figures are given in our report. 


— — 


THE works costs are estimated at 0-1 54d. per unit generated, 


the promoters apparently preferring to put their costs on this 


basis instead of on the more usual basis of units sold, in order 
to make comparison a little more difficult. In this connec- 
tion it may be pointed out that the Newcastle-upon-Tyne 
Electric Supply Co. generated 244 million units in 1904 but 
sold only 17 millions. These low works costs are also to be 
one of the results of the experiment with extremely large 
units if this proves successful, additional economies being 
gained by the use of an unlimited supply of water from the 
River Thames for condensing purposes, and a cheap supply of 
coal owing to the favourable sites chosen for the generating 
stations. The main reason for the low works costs, however, 
is, of course, the high load-factor which would accrue from 
power supply. The case for the opposition will be opened 
next week, when doubtless Mr. MERz’s estimates will be sub- 
jected to severe criticism. 


In the Law Courts much interest centred around an action 
heard by Mr. Justice LAWRANCE and a special jury. A 
fault occurred on the distributing network of the Manchester 
Corporation Electricity Department one day in 1903 and 
resulted in а fire on a consumer's premises. The consumer 
brought an action against the Corporation to recover damages 
and, the amount of damage being agreed upon between the 
parties, the only questions to go to the jury were those 
of nuisance and negligence. It was contended by the 
plaintiff that the Corporation was negligent in employing a 
system of distribution which made it possible for such an 
accident to occur, thus constituting a nuisance; and further 


Acts. The boilera are to be suppliel by Messrs Babcock and | that the servants of the Corporation were negligent in not 


Wilcox, and are to have an evaporative capacity of 30,0001. 


taking the proper steps to deal with the fault. 


Witnesses for 
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the defendants maintained that the system employed in Man- 
chester was, at the time of the accident, the best known, and 
that the accident could not possibly have been foreseen so as 
to be prevented. Moreover, they said that everything possible 
and reasonable was done as soon as the fault was discovered. 
Thus we have it from four eminent members of the electrical 
profession that, in 1903, it was not possible to put down a 
system of electrical distribution without the risk of burning 
down property situated in streets through which the system 
ran. 
whole of the electrical industry that the jury did not accept 
this view, and it would seem that the witnesses have forgotten 
that there are such things as gas-tight cast-iron service boxes, 
in which it is quite safe to put a fuse. 
— 

Quite apart from the suitability of the system, however, it 
must be confessed that the practice of burning-out faults 
with many hundreds of horse-power is not to be encouraged ; 
the cases in which this method of localisation is essential are 
in the minority, and Manchester has always been unfortunate 
with its distribution network. Many faults have occurred and it 
is not surprising. Some of the old rubber cables, at one time 
drawn into iron pipes, have been withdrawn and laid solid in 
bitumen, with, in many cases, disastrous results, which doubtless 
have been aggravated by the system of locating all the faults by 
the “ column of smoke " method. The policy of employing for 
the services old rubber cable, unfit for use as mains, and 
laying it solid in wood troughs, has not been justified, and 
this is not the first fire due to the same cause. If the service had 
consisted of armoured cable laid directly in the ground, the fire 
caused by the fault could never have reached the consumer's 
premises. Probably the jury were influenced, not so much by 
technical details of this kind, as by the fact that previous fires 
had occurred on consumers’ premises and compensation had 
been paid by the Corporation. 

— 

In the Appeal Court, the judges have affirmed the decision 
of Mr. Justice FARWELL in the case of The Attorney-General 
(on relation of the Willesden Urban District Council) v. the 
Metropolitan Electric Supply Co. We pointed out in our 
leading article on the former occasion (The Electrician of 
November 4, 1904) how far-reaching the result of this decision 
will be, if affirmed, and the peculiar interpretation placed upon 
the Electric Lighting Acts. As the case is to be taken to the 
House of Lords, we are debarred from commenting on it at the 
present juncture, but we refer our readers to our previous 
article, pointing out what may be the limitations imposed on 
an industrial company by the acquisition of a Provisional 
Order, if Mr. Justice FARWELL'S reading of the Acts is 
affirmed by the Law Lords. | 


— P 


MR. W. J. A. Гохрох%х Paper on the mechanical construc- 
tion of steam turbines and turbo-generators, an abstract of 
which appears in this issue, is a timely and valuable supple- 
ment to the articles on steam turbines which have appeared 
from time to time in these columns. The Westinghouse 
steam turbine, with which the author deals more particularly, 
is remarkably compact, owing to the fact that it is a com- 


It is a matter for the sincerest congratulation to the 


bination of the action and reaction turbine. Being a double- 
flow turbine the dummy pistons are dispensed with, but it is 
open to doubt whether efficiency has not been sacrificed to 
obtain this feature. Nickel steel was considered at one time 
the material par excellence for turbine shafts, and it is significant 
that Messrs. PARSONS have reverted to mild steel shafts, and 
that the Westinghouse Company also employs this material 
for the same purpose. 
— 

The portion of the Paper dealing with the electrical problems 

of turbo- generators is also interesting, and will repay close 


study. It seems to be generally agreed in this country that 


carbon brushes are out of place for turbo-generators, on 
account of the excessive friction losses which they involve, and 
the fact that they cannot effectively be kept from “dancing” 
when bearing on high-speed commutators. But carbon brushes. 
have been and, as far as we know, are still used by one 
Continental firm of reputation, and in the generators attached 
to Curtis turbines. Carbon brushes are, of course, valuable 
from a commutation point of view, but with the advent of 
auxiliary poles and other compensating devices this quality loses 
its significance. It will be learnt with some surprise, from the 
remarks of Mr. Е. Н. WHYSALL in the discussion, that а 210. brass- 
wire brush of a 1,800kw. generator running at 1,050 revs. only 
lasts.some 336 hours. After these generators have been 
equipped with compensating devices, the life of the brushes will 
doubtless be appreciably lengthened, since the short life was 
due to excessive sparking. The author's remarks concerning 
the shiftiog of armature conductors in the running machine 
are very much to the point and draw attention to the impor- 
tance of securely embedding the winding. Much remains to 
be written on the construction of generators for turbine drive, 
and more Papers on the subject will be welcome. 


—— ie 


THERE has been considerable comment in various quarters 
upon the terms of the wireless telegraph licences, published in 
our last issue, and in particular some doubt is expressed as to 
the scope of the clause in the “ Commercial " licence prohibit- 
ing wireless telegraph companies from sending commercial 
messages to other countries. We believe that, should it 
happen that the Marconi Company succeeds in the near future 
in sending commeroial messages across the Atlantic, it will be 
permitted to proceed with this business under certain condi- 
tions, in view of its pioneer work in this direction, but that 
the transmission of other foreign or colonial wireless telegramS 
is not likely to be allowed. 

More important than this, however, is the announcement 
that we are enabled to make, that the projected second Inter- 
national Wireless Telegraph Conference is not to take place this 
year. The reason for this is evidently the war between Russia. 
and Japan. It would have been necessary to invite both these 
Powers to send representatives to the Conference, but it 15 
contrary to diplomatic precedent that representatives of two 
belligerent nations should meet at a convention of this nature. 
Consequently, the meeting, which was to have been the out- 
come of the Preliminary Conference in 1903, has had to be 
indefinitely postponed. 
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THE question has so frequently been raised whether large 
electricity works should also undertake house wiring, and it 
has so frequently been answered in the negative, that it is a 
matter for surprise that the municipal electricity works in 
London should persist in asking Parliament to grant them the 
power to carry on this business. In the case of “ free wiring " 
or rented wiring schemes, in which the actual work is. sub- let 
to a contractor, we have nothing to say against the practice ; 
but we trust that all wiring contractors will strenuously oppose 
any attempt at establishing municipal competition with their 
business, It is a matter for regret that the “instruction” 
was not passed, which was moved by Sir F. BANBURY last 
week when the London County Council's Bill, seeking to con- 
fer wiring powers upon the London Borough Councils, came 
up for second reading in the House of Commons. Mr. JOHN 
Burns, in support of the Bill, frankly confessed that its 
object was to deprive the middleman” of his profit—th> 
middleman in this case being the hard-working wiring con- 
tractor. The argument that the electricity supply companies 
in London have power to do wiring is not admissible, for they 


do not exercise it. 
— — 


Since the publication of our summary of Mr. E. H. RAYNER'S 
Institution Paper last week, we have received from the Engi- 
neering Standards Committee, on whose behalf the experiments 
were carried out, the full report (in book form) of the tem- 
perature experiments with field coils. The scope of these 
experiments was outlined in our last issue, and we need, there- 
fore, only draw our readers’ attention to one or two interesting 
points brought to light by the quantitative investigations. Of 
two field coils, wound with wire of 0:04іп. and 0-072in., 
respectively, but otherwise exactly similar, the temperature 
rise in the coil with the thicker wire was appreciably lower 
than the temperature rise in the coil with the thinner wire, 
the C?R losses being the same in both cases. This would 


indicate that coils with small percentages of cotton have lower 


temperature rises than coils with large percentages of cotton. 


Other experiments made indicate to what an unexpected extent 


the temperature of field coils depends on the thickness and 
nature of the final covering. These facts have, of course, long 
been known to dynamo designers in a general way, but exact 
figures have, so far, not been forthcoming. It is hoped that 


the experiments on insulating materials, to which we also 


referred last week, will be a guide in the direction of pro- 
ducing insulating substances retaining their good electrical 
and mechanical properties even at the highest temperatures, 
so that electrical engineers may look forward to a time 
when specifications will contain the temperature clause no 


more. | 
— ——— — ———— 

Personal. —Mr. J. C. Lamb, C.B., C.M.G., second secretary 
to the Post Office will retire on June 3rd next, by his own 
desire, after a full period of arduous and honourable service. 

According to Nature Prof. Emil Warburg, of Berlin, has been 
appointed president of the National Physical Laboratory at 
Charlottenburg, and his place in the University is to be taken 
by Prof. Paul Drude, of Giessen. 

Electrical Engineers (Royal Engineers) Volunteers.— 
Surgeon-Lieutenant C. H. Leaf, M.B., is gazetted Surgeon- 
Captain. 
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“A Short Introduction to the Theory of Electrolytic Dis- 
sociation.” —The price of this book is 1s. 6d., and not 2s. 6d., 
as was incorrectly stated in the review which appeared in our 
issue of March 3rd. 

Wireless Telegraph Notes.— Dr. Lee de Forest informs us 
that he has exchanged messages by wireless telegraphy 
between his station, erected at Key West for the U. S. Navy, 
and Chicago, a distance of 1,450 miles, most of which is 
overland. 

Date of Interruption.. 


Cayenne— „ aa ai Aug. 13, 1902 

i-Issa (Yemen)—Oamaran оаа ане Oct. 22, 1902 
ТагИа—Тапдег........................»ә».. Jan. 18, 1904 
Cayenne—Paramaribo ...................... July 18, 1904 
Jamaica — Colßooo n Jan. 10, 1905 


Telephony in Canada.— Ihe Times Ottawa correspondent 
announces that the Canadian House of Commons has, on the 
suggestion of the Government, appointed a special committee 
to investigate the telephone question. Sir William Mulock, 
the Postmaster-General, said that his personal view was that 
it was as much the duty of the State to take charge of tele- 
phones as to conduct the post-office. 


McMillan Memorial Fund.—We are requested to say that 
Mrs. W. G. McMillan desires to thank in her own name and 
in the names of her children the numerous friends who so 
kindly contributed to this fund. It is impossible, on account 
of their great number, for her to thank them each individually, 
and she trusts, therefore, that they will accept this notice in 
acknowledgment of her gratitude for their generous kindness. 


Interruption of Supply at Battersea.— An unfortunate break- 
down occurred at the Battersea electricity works last Saturday 
night. The armature of a 750kw. generator went to “ earth " 
at 8:50 p.m. causing a total extinction of the supply. Un- 
luckily on the previous Thursday night a 350kw. machine had 
broken down in the same way. It was, therefore, impossible 
to cope with the demand at that hour in the evening, until 
the area had been split up into districts. By that time the 
demand was much lighter, and the whole supply was running 
again at 10:20 p.m. 

Manchester Students' Inaugural Dinner.— Mr. C. D. Taite 
presided over a gathering of about 80 members of the Man- 
chester students' section of the Institution of Electrical 
Engineers at the Grand Hotel, Manchester, on March 18th. 
He congratulated the hon. sec, Mr. A. E. Jepson, on the. 
200 per cent. increase in members since last year to the total 
of 300. Mr, E. W. Cowan said he envied the cotton mill 
owners who had experienced such an improvement in trade 
that they were having to refuse orders for cotton goods. 
requiring delivery before July. Mr. Е. О. Mills stated that the 
dinner was to be held annually, and suggested that active 
rivalry with the London students might be of general benefit. 


Gilbert's “De Magnete. — Au unusual circumstance has 
arisen in that two different London booksellers are offering 
for sale copies of the rare Latin first edition of Gilbert's famous 
book. This book is much rarer than the first folio Shake- 
speare, for while of that work no fewer than 156 copies are 
known to exist, there are only 68 copies of the first folio 
Gilbert known, and only two have been sold in the book 
auctions during the last 20 years. On the last occasion, nearly 
three years ago, an inferior copy fetched £15. 10s. A year 

o a West End bookseller offered a copy at £24. Now 

essrs. Maggs Bros. offer a copy at £19. 19s., and Messrs.. 
H. Sotheran & Co. another copy, formerly in the library of 
the late Prof. Williamson, at £21. This latter is a remarkably 
fine clean copy with broad margins, the page measuring 113 in. 
by 73in. lt has the usual emendations in ink on pp. 11, 22 
and 200; but as it lacks the usual emendation on p. 47, where 
“ Non is altered into Aut,” it is presumably an early copy 
from the press. The title page is clean and free from any 
inscriptions. It is to be hoped that this copy will be secured 
for some British library, and not pass, like many literary. 
treasures, into foreign hands. 

King's College (London) Engineering Society.—A lecture 
before the above society was delivered on Thursday last week 
by Prof. E. Wilson, the subject being Mugnetism." After a 
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general introduction the lecturer showed the phenomenon of 
recalescence and the loss and recovery of magnetic quality in 


Iron cau 
exist in а magnetisable and non magnetisable condition at one 


iron at about the same corresponding temperature. 


and the same temperature according as it has been previously 


heated or cooled, and experiments were made to show that a 
nickel-iron alloy exhibits this property at about atmospheric 


temperature. In the two states the electrical conductivity, 
the tensile strength and density are respectively different. 


Experiments made to render a manganese-iron alloy mag- 


netieable were unsuccessful. The lecturer suggested that such 


substances as copper, &, were conceivably capable of being 
rendered magnetic if the means for varying temperature or 


varying magnetising force sufficiently were at our disposal. 


Experiments were then made with a large electro-magnet to 


illustrate the propagation of magnetism into the mass. The 


diffusion process, it was pointed out, depended in time upon 
the square of the linear dimensions when comparing similar 


magnets. Finally, the interesting effects of a rotating magnetic 


field (produced by polyphase current) upon pivoted copper 
discs and other shaped conductors were shown. The students 


asked a number of questions, and the meeting terminated with 
a hearty vote of thanks to the lecturer. 


Electricity Supply Statistics.— The London County Council 


has just issued an analysis of the accounts of the various elec- 
tric supply authorities in the county of London. In the case 
of the local authorities the period is for the year ended 
March 31, 1904, and of the companies December 31, 1903. So 
‘far as the latter are concerned, the particulars are somewhat 
belated therefore. The report runs into 22 foolscap pages of 
tables and information, a good proportion of which has already 
been given in a different form in our columns. The 15 
figures are of interest, however. There are at present 15 loca 
authorities and 13 companies supplying electricity in the 
London county area. During the periods above mentioned 
the local authorities sold 21,002,576 units for private supply 
and 6,960,561 units for public lighting, whilst the totals for 
the companies were 82,188,827 and 3,753,094. The total 
capacity of the plant of the various local authorities was 
32,369kw., and that of the companies 107,386kw. The 
maximum load in each case was 19,031 and 70,987kw. 
The total connections expressed as the equivalent of 8 c.p. 
lamps was: local authorities, 1,211,983; companies, 4,553,965. 
"The average prices received per unit by the local authorities 
for private supply were 3:59d. and by the compaanies 4:344. 
per unit, and for public lighting 2:36d. and 2°014. per unit 
respectively. The total sum raised by the local authorities 
was £2,995,051, whilst the capital raised by the companies 
was £11,815,10]. The total revenue of the local authorities 
was £400,668 and of the companies £1,498,7 7. 

Extension of Ilford Electricity Works.—The Ilford Urban 
District Council commenced its electric supply in April, 
1901, with two 200kw. generating sets and one 100kw. set 
Early in 1903 two 550kw. sets were added, But the demand 
for electric current increased so rapidly that a further exten- 
sion became necessary. This latest addition, in the form of a 
1,000kw. generating set for lighting and the corresponding 
extensions to the boiler plant, condensing plant, buildings, &c., 
was officially started yesterday afternoon after congratulatory 
and explanatory speeches by Mr. R. Stroud, J.P., Chairman of 
the Council, Councillor John Bodger, Chairman of the Lighting 
committee, Mr. A. H. Shaw, electrical engineer to the Council, 
and others. The new 1,000kw. set consists of a Belliss triple- 
expansion, vertical steam engine, running at 200 revs. per 
min., and coupled directly to a 1,000kw. We-tinghouse gene- 
rator, supplying current for lighting at 500 volts. The Allen 
condenser, used by the old plant, was formerly outside the 
building, but, as the building itself has been lengthened, it is 
now in the engine room. A new surface-condensing plant, 
also by Messrs. W. H. Allen, Son & Co., has been added to deal 
with the increase of generating plant, It is capable of condensing 
27, 000lb. of steam per hour. There is a grease separator, of 
Messrs. Holden and Brooke’s make, and motor-driven air and 
circulating pumps. A new cooling tower has also been added. 
The extension panels on the switchboard were erected and 
fitted by Messrs, Kelvin & James White (Ltd.). The British 


Westinghouse Co. also supplied the new balancer set and 
reversible booster set, including the switchboards connected 
therewith. A water-purifying set has been erected in the 
yard by Messrs. Lassen & Hjort. Other additions are the 
coal bunkers, a weighbridge, steel tower and separating tank 
in the yard (into which the water from the well is lifted by 
compressed air) and an Ados” CO, recorder in the boiler 
house. 

Motor Car Exhibition.—Cordingley's tenth annual auto- 
mobile exhibition was opened at the Agricultural Hall last 
Saturday and will close (to-morrow) Saturday at 10 p.m. Despite 
the several exhibitions of the same character that have already 
been held this year, the present exhibition has some interesting 
features of its own and is well worth visiting. The Krieger 
Electric Carriage Syndicate exhibit two of their well-known 
electric carriages. "These are equipped with two compound 
motors, which are spring-suspended and drive the front wheels 
through single-reduction gearing. Starting resistances are not 
usbd, as all the variations in speed are obtained by grouping 
the battery halves and the motors in parallel or series, 
respectively. There are two positions of the controller handle 
for which electric energy is recuperated. The mechani- 
cal brake, when applied, automatically switches off the 
supply of current. The battery consists of 44 cells, the 
capacity of which, it is stated, will suffice to propel a 
four-seated car about 45 miles. A careful driver is said 
to be able to drive considerably further with the same initial 
charge. An electrically-driven carriage, exhibited by the 
Phoenix Carriage Co. of Birmingham, is noteworthy in that it 
is steered by an arrangement similar in action to those used on 
horse-drawn vehicles—that is to say, the front wheels and the 
front axle turn en bloc around one central pivot. It is claimed 
that this arrangement enables the carriage to describe sharper 
curves than is possible with the design usually adopted. There 
is one motor only, which drives through a differential gearing 
and by chains on to the back wheels. It is started and - 
lated by resistance control. An electric carriage is 
exhibited by the Ekstrom Accumulator Co. Messrs. Geipel 
& Lange show an electric speed indicator, consisting of a small 
self-oiling waterproof magneto driven by a rubber band from 
an aluminium pulley fixed to the spokes on the inside of the 
off front wheel. The speed is read off on a hot-wire voltmeter 
graduated in miles per hour. The same firm have also high- 
speed trembling coils and hot-wire voltmeters on show. Messrs. 
S. Smith & Son show their speed indicators (fully described 
in arecent issue of The Electrician) and timepieces for motorists. 
The London Electrical Syndicate exhibit ignition batteries, 
portable electric lamps, coils, plugs and similar accessories. 


Prof. J. J. Thomson on Radio-activity.—On Saturday after- 
noon Prof. J. J. Thomson delivered the second of his course 
of lectures on Radio-activity. The hour was devoted mainly 
to the analysis of the radiation from radio-active elements. 
Experiments on the penetrative powers, and on the deflection 
by magnetic and electric force, of the various rays were carried 
through successfully. The identity of the B and 7 rays from 
radium with cathode rays and Róntgen rays respectively was 
also discussed. Incidentally, the lecturer gave a welcome 
explanation of the. terms ion, corpuscle and electron. An ion 
is a charged atom or molecule, or group of atoms or mole- 
cules; in an ion the carrier of the electricity depends on the 
nature of the gas the ion is derived from. А corpuscle is 
exactly what is sometimes called an electron; it is always 
negatively charged, and has a mass which is the same 
whatever the substance it is obtained from—a mass about 
the one-thousandth part of that of the hydrogen atom. 
Prof. Thomson prefers the term corpuscle to the term 
electron, because the use of this second word seems to him to 
imply that positive electrons, of a nature analogous to the 
negative electron, should exist; and, so far, this is found 
not to be the case. The lecturer next described some very 
recent experiments he had made, which were commenced in an 
endeavour to find if smaller positive masses than those con- 
stituting the a-rays from radium could be detected escaping 
from a mass of radio-active substance. Some radium was 
placed very near to a small electroscope in an extremely high 
vacuum. It was then found, contrary to all expectation, that 
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a copious stream of negative electricity was proceeding from 
the radium. This stream could, however, be diverted by a 
powerful magnetic field, and not till then could the ordinary 
a-rays be detected by the electroscope. This fact showed that 
there proceeds from radium a plentiful flow of negative cor- 
puscles travelling with low velocity. These corpuscles turn 
out to have the same mass and the same e/m as the B- rays. 
Their penetrative power is so extremely feeble that they have 
hitherto escaped discovery. Prof. Thomson proposes for this 
new radiation the name ó-rays. 


Telephony.—In the second Cantor lecture, last Monday 
evening Mr. H. Laws Webb dealt with the electrical, 
mechanical and commercial aspects of the telephone network, 
characterising this part as the most important and difficult 
to deal with. At the beginning of commercial telephony iron 
wires were used with earth return, and they are still employed 
for short lines in rural districts where cheapness of con- 
struction is essential. As the range of telephonic transmission 
increased, copper and bronze were substituted for iron. The 
speech over telephone circuits is attenuated by the losses 
due to the ohmic resistance in the telephone wires, to leakage 
of current and also to the losses in the dielectric where 
cables are used. In addition to this weakening of the 
current impulses received at the further end, the electric waves 
are also distorted by capacity and isduction. Induction 
effects are got rid of by employing a complete metal loop and 
by revolving or transposing the conductors. Capacity plays 
a much more important part in cable lines than in overhead 
lines, It was much reduced in value by insulating the strands 
of the cable with cotton, silk or paper instead of rubber as was 
originally done. But the best means of eliminating capacity, 
the lecturer continued, consists in counteracting its effects by 
distributed self-induction, as proposed by Mr. Oliver Heaviside 
and first put into practice by Dr. Pupin, of America. This 
application of distributed self-induction represents, in Mr. 
Webb's opinion, one of the most splendid and important 
advances ever made in the telephonic art. Until a few years 
ago overhead wires were most extensively used for trans- 
mission, even in towns, and especially in America and 
on the Continent. But owing to the increase of the 
telephone business and to the interruptions and damage 
caused by storms, cables have been employed in recent 
years more and more extensively, especially in cities. Mr. 
Webb then proceeded to describe the various kinds of ducts 
for cables, the manner in which the cables are drawn in and 
jointed, illustrating his remarks by many instructive lan- 
tern slides. The difficulties which beset the telephone engineer 
in laying cables in cities were also dwelt upon, and some 
especially striking pictures illustrating these difficulties in 
London were thrown on the screen. "The lecturer concluded 
by describing the two methods in use for splitting up a tele- 
phone main first into branches and then into single pairs ready 
to be brought into the telephone user's premises. Some speci- 
mens of telephone cable were exhibited, the largest specimen 
containing some 400 pairs of wires. 


Students’ Dinner.— On Thursday last week the students of 
the Institution of Electrical Engineers held their first annual 
dinner, Mr. H. D. Symons, Chairman of the Students’ 
Section, presiding. Among the guests were Mr. Alexander 
Siemens (President of the Institution), Prof. J. Perry, F.R.S., 
and Mr. R. Kaye Gray (Past Presidents), Messrs. J. E. 
King:bury, W. M. Mordey and W. Н. Patchell (Vice-Presi- 
dents), Mr. H. E. Harrison and Prof. Ernest Wilson ; and 
about 70 students were present. Mr. C. H. Lang (the Students’ 
Vice-Chairman) proposed the toast of The President and the 
Institution,“ to which Mr. Siemens and Mr. Patchell replied, 
the President reminding his hearers of the necessity of co- 
operation in addition to individual effort. Prof. Perry, in 
proposing The Students’ Section," said that it seemed а 
recognised thing when addressing students to give advice 
advice similar in nature to copy-book maxims. He referred to 
a recent address to the students which, although * snappy and 
paradoxical," still on examination amounted to a repetition of 
the same old copy-book maxims. -Three-quarters of those who 
gave advice to students had never studied the question of 


education, and were nothing but amateurs. In fact, the whole 
of our educational system suffered from being too amateurish, 
and the reason was largely that the country did not offer 
decent pay to attract decent men to occupy the posts. Prof. 
Perry then went on to criticise, as in his presidential address 
of a few years ago, the tendency for engineers to work as if 
experimental science had done its most, and to desire every- 
thing standardised ; this, he maintained, would ultimately 
result in the profession degenerating into a trade. Those 
who started only with the idea of earning salaries and 
becoming rich, he warned them, would not even get as far 
as the salaries. Mr. Symons, in responding to the toast, 
alluded to the recent improvement in the attendance at the 
students' meetings, the success of the students' papers, and of 
the Easter visits to works. He also referred appreciatively to 
Mr. A. G. Ellis's services as the students" honorary secretary. 
Mr. F. Creedy gave the toast ‘ The Colleges,” and incidentally 
pes out that the English student was certainly welcomed 

y American electrical firms, in spite of the fact that such 
unfavourable comparisons were drawn in our own country 
between English and American electrical engineers. Prof. 
Ernest Wilson and Mr. H. E. Harrison replied, Prof. Wilson 
speaking of the changes which the technical educational system of 
London had recently undergone, and Mr. Harrison emphasising 
the necessity of good generals, since the majority of the rank 
and file were becoming neither skilled workmen nor electrical 
engineers. Мг. С. A. Freire-Marreco then proposed “ The 
Guests,” Mr. W. M. Mordey responding. Mr. Mordey’s 
advice was aim at being underpaid,” otherwise there was no 
chance of getting a “ rise.” 


MEETINGS OF SCIENTIFIC SOCIETIES, &o.. 


(To-day) FRIDAY, March 24th. 
PHYSICAL SocieEry. 

5 p.m. Meeting in the Pender Electrical Laboratory, University 
College, Gower-street, W.C., by the invitation of Prof. J. A. 
Fleming, F.R.S. Agenda. (1) Note on the Voltage Ratios of 
an inverted Rotary Converter," By W. C. Clinton. (2) *On 
the Flux of Light from the Electric Arc with varying Power 
Supply." By G. B. Dyke. (3) The Application of the Cymo- 
meter and the Determination of the Coefficient of Coupling of 
Oscillation Transformers.” By Prof. J. A. Fleming, F. R. S. 
(5) Exhibition of Cymometers and other instruments. 

Rvasy ENGINEERING Society. | 

8 p.m. Meeting in the Benn Buildings, High-street, Rugby, when 
Mr. J. T. Milton will deliver the third and last of his course of 
lectures on ‘ The Minute Structure of Metals." 


Evectro-Harwonic Society. 
$ p.m. Smoking Concert (the last of the season) in the King’s Hall, 
Holborn Restaurant. 
Roya INSTITUTION. 
9 p.m. Evening Discourse by Sir Oliver Lodge, F.R.S., on “A 
Pertinacious Current." 
SATURDAY, March 25th. 
ROYAL INSTITUTION. 
3 p.m. Afternoon Lecture III: — Electrical Properties of Radio- 
active Substances," by Prof. J. J. Thomson, F. R. S. 
ASSOCIATION OF TRACHERS IN TECHNICAL INSTITUTE. 
7 p.m. Meeting at the Regent-street Polytechnic, when an Address 
will be delivered by Mr. W. J. Lineham on Technical Training: 
a Teacher's View." 


MONDAY, March 27th. | 
SOCIETY oF ARTs. 
8 p.m. Cantor Lecture III.: Telephony,“ by H. Laws Webb. 


TUESDAY, March 28th. 
SOCIETY or ARTS. 
4:30 p.m. Meeting of the Colonial Section. Paper to be read: 
* The Manufacturers of Great Britain—II. Australasia," by the 
Hon. Walter Hartwell James, K.C. 


INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER LocaL SECTION. 
7:30 p.m. Meeting in the University. Paper to be read. Use of 
Electrical Energy in Mines and Collieries, by M. B. Mountain. 


WEDNESDAY, March 29th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

7:30 p.m. Meeting at 92, Victoria-street, Westminster, S.W. Paper 
to be read: “A Modern Generating Station, with Special 
Reference to the Lot’s-road, Chelsea, Station, by Mr. Chaffers. 

FRIDAY, March Sist. 
INSTITUTION OF MECHANICAL ENGINEERS. : 

$ p.m. Extra Meeting, when the First p: of the Steam Engine 
Research Committee " will be further discussed. 
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MECHANICAL CONSTRUCTION OF STEAM TURBINES 
AND TURBO-GENERATORS.* 


BY W. J. A. LONDON. 


The present Paper deals briefly with some of the difficulties 
met with in the successful design of steam turbine machinery, 
and it is hoped that advantage may be gained by the opening 
of a discussion on this important subject. The steam turbine 
has, during the last. two or three years, come into such pro- 
minence, threatening, as it does, revolution in the steam engine 
world, that engineers and scientists have realised the importance 
of fathoming and understanding, as much as possible, the 
various laws governing its action. 

The bedplates of large turbo-generators should be of some mode- 
rately inelastic body, such as concrete, or brick and cement, and 
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Fic. 1.—CONSTRUCTION OF TURBINE SHAFTS. 
should extend the whole length of the turbine bedplate. 
iron constructions in foundations are not to be recommended as 
they invite trouble, due to vibration. 

In the Parsons and Westinghouse turbines expansion takes place 
in the revolving blades as well as in the stationary blades. This 
calls for fine radial clearances. With a drum type of spindle the 
loss by radial clearance space is somewhat larger than is the case 
with a disc type of machine, but skin friction is reduced to a 
minimum, there being no big areas revolving in media of different 
densities. m 

Owing to tlie difference of pressure between the two sides of the 
rotating vanes in a Parsons turbine, the whole annulus must be filled 
with steam so that small diameters and low velocities have to be 
resorted to where its density is very high, in order that the per- 
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impossible to guarantee absolutely homogeneous material, and on 
account of the weakest section falling midway between the bearings 
whipping is likely to aceur, due to unbalanced mass. 

The design of the stationary part of a Parsons turbine is a verv 
important item, especially with large machines. As the diameters 
increase the greater is the tendency for distortion. Further, the 
cylinder cannot readily be supported between the bearings, owing 
to the fact that the centre part of the cylinder is at a highe: 
temperature than the two ends, and the consequence would be thai 
the cylinder would lift in the centre ; this is exactly what must not 
take place. Further, any support or irregularity cast on to the part 
of the cylinder that must remain concentric at once causes distor- 
tion, and makes the cylinder elliptical or otherwise out of truth. It 
is, therefore, clear then that no rigid supports ean be placed in the 
cylinder between the bearings. If ribs are necessary for stiffening 
on the under half they should be duplicated on the top half. 

The British Westinghouse Co., between two and three years ago, 
when entering the field of turbine manufacture, arrived at the con- 
clusion that the most successful turbine should combine the prin- 
ciples of action and re-action. The objections to building turbines 
on the straight Parsons principles lay in the great overall length. 
mechanical difficulties in the construction of the spindle, and the 
adoption of dummy packing rings to eliminate end thrust. By making 
the turbine double flow—that is, by admitting steam in the centre 
and passing same through equal rows of blades on each side—end 
thrust and dummies were eliminated, although the overall length of 


the machine becomes much greater than that of a straight Parsons 


Steel or 


turbine; further, the initial blade height would only be half the 
length of a single flow. This limiting blade height again would 
neeessitate the stepping of the spindle. | | 

In expanding steam from 1601. abs. to 27in. of vacuum, the 
available work in heat units is 325 per lb., in expanding from 
160lb. down to 60lb. abs. the available work is 78:9 B. Th. U., or 
about 24 per cent. of the total work in the whole expansion. In 
view of this it was considered that a slight decrease in efficiency 
might be allowed in the high-pressure end of the turbine if соп. 
siderable mechanical improvements could be effected thereby. By 
adopting a combined impulse wheel for the expansion from boiler 
pressure to about 6010. abs., it was found that the velocity necessary 
for the wheel fixed such a diameter that Parsons blading could be 
successfully used on the one diameter already determined by the 
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Fic. 2.— LONGITUDINAL SECTION THROUGH A BritisH-WESTINGHOUSE TuRBO-GENERATOR. 


centage of clearance to blade height will not be excessive. As the 
steam expands, its volume increases, and as the number of rows 
or blades varies with the square of the velocity, it is advantageous 
to step up in the diameter of the spindle as soon as possible. Various 
designs have been tried for these spindles, one type being shown in 
Fig. 1a, which consists of a plain forged steel drum having ends 
pressed into it of high carbon, or nickel steel. The steps are taken 
care of by a series of cast-steel rings. This type of spindle has the 
advantage that the forged steel body in itself is more homogeneous 
than the casting, and consequently is less likely to cause balancing 
troubles. The cast-stcel rings can each be separately balanced and 
shrunk on. The disadvantage to this type is the number of parts 
necessary to make the whole, and the amount of machining and 
fitting necessary, which makes this construction somewhat expen- 
sive. Messrs. Parsons now use the type of spindle shown in Fig. 1B 
for all their designs, using cast steel for the drum. With spindles 
of this design balancing troubles are often very serious, it being 


* Abstract of a Paper read before the Manchester Local Section of the 
Institution of Electrical Engineers on February 28th. 


; velocity of the impulse wheels. The specific volume of the steam 


at 60lb. pressure was so much increased from boiler pressure that 
the initial blade height on a large diameter was not prohibitive. 
The result of this combination is that a machine can be built which 
is very much shorter than the Parsons machine for given conditions. 
at the same time maintaining the high degree of efficiency. Witt 
this type of machine skin friction of the discs of the ordinan 
impulse type of machine is eliminated. The efficiency of the com- 
pound impulse section is comparatively high, but perhaps not s 


great as the remainder of the machine; this again is probably 
balanced by the losses due to skin friction in the long high-pressure 
| end of the Parsons machine. 


A longitudinal section of a British Westinghouse turbineis shown 
in Fig. 2 and the design allows of forged steel being used through- 
out in the construction of the rotating members. А centre shaft of 
high carbon steel extends from one bearing to the 02.7, o Wine. 
is shrunk the disc supporting the blade carrying drum. The 
centre disc is of forged steel and the outer drum is of weldless rolled 
steel. This outer drum carries the impulse blades in steel rings 
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which are shrunk on. The Parsons blading is carried directly in 
grooves inthe main drum. Stiffening discs of thin steel are also 
fitted into the ends of the drum. A spindle of this construction is 
extremely stiff, and having a through-going shaft there are no joints 
in the spindle likely to give way and cause trouble. The stresses 
due to centrifugal iora in a reasonably thin drum can be reduced 
mathematically to the following simple equation :—C=MYV?, 
where C=centrifugal force, M=mass of material, V=mean 
velocity in feet per second. 

A further simplification of this formula, which, when considering 
steel or other material of similar density, is near enough for rough 
calculations only. is С, = V?/10, C, in this case being the stress 
per square inch. The radius has no effect on the centrifugal stresses 
other than loading by the blading), and the peripheral velocity is, 
therefore, the limiting feature. 

Special construction of the generator is necessary to cope with 
the speeds demanded by this class of prime mover. The majority 
of continuous-current generators to-day are constructed with semi- 
enclosed slots, a keypiece being driven in on top of conductors. 
This construction is satisfactory for the core of the armature, but 
the end windings require some other method of support. Fig. 8a 
shows one method of end winding with binding wire. This con- 
struction, as will be seen, is 
so designed that where the 
heaviest load comes on the 


binding wire is greatest. The 
alternative to the above con- 
struction, now generally used, 
is shown in Fig. 8B, the end 
winding being kept in posi 
tion by bronze end bells, This 
construction has the advan- 
tage that repairs can be 
readily attended to. The 


has been experienced with 
this class of end bell is the 
procuring of suitable material. 
With cast bronze it is difti- 


being homogeneous ; and, 
further, the physical proper- 


case of binding wire or forged 
material; so that, іп а con- 
struction of this kind for the 
end bells, it is advisable, 


material. 


adopted in nearly all continu- 
ous-current turbo-generators 
follows the line showninFig.4. 

The method of building up this commutator is as follows: The seg- 
‘ments are built up with intervening layers of mica and clamped to- 
gether. The mica is then tied round the outside at the place where 
the shrink rings are to be fitted, the steel rings then shrunk on and 
the whole machined inside and out. The commutator is then sup- 
ported on cones at each end, which fit tightly on to the shaft. 
‘Owing to the wear that is bound to take place on such commutators, 
allowance must be made so that when the commutator is worn 
down to & certain extent, the segments do not become too weak to 
support themselves between the rings, and, in consequence, bulge 
out, causing high bars. То eliminate this a good scheme is to design 
the bars so that at, say, half the original depth, they are stiff enough 
‘to carry themselves rigidly, and have sufficient cross-section to carry 
‘the current without undue heating. In order that it may become 
apparent when it is time to stop truing up the commutator, & series 
-of notches or grooves сап be placed along the commutator segments 
indicating the limits for truing up. All overhanging mica, &c., 
should be turned off, as this has often been found to give trouble by 
collecting dirt. Everything throughout should be so designed that 
when running there is as little unbalanced mass as possible, and 
where keyways are cut in the shaft, two should be provided diame- 
trically opposite, in order to keep the shaft itself as uniform as 
possible. Provision should be made in all armatures for the speedy 
application of balance weights. 

It has been found that it is almost impossible to use carbon brushes 
on turbo-generators, owing to the fact that the armature floats when 
running, thus causing the brushes to dance. Metal brushes must, 
therefore, always be used, and, in consequence, unless commutating 
‘poles or compensating windings are adopted, the position of the 
‘brushes must be altered to suit small variations of the load. In all 
modern turbo-generators commutating poles or compensating wind- 
Ings are adopted, thus ensuring fixed fond. 


Ета. 5.—METHODS OF SECURING THE END- 
CONNECTIONS OF ARMATURE WINDINGs. 


conductors the thickness of 


greatest difficulty so far that 


cult to ensure the material 
ties are never so sure in this 


class of inaterial as in the 


where possible, to use rolled 


The form of commutatornow 
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During the last few years the demand for large turbo alternators 
for high voltages has necessitated the adoption of the rotating field 
type of alternator. The rotating field may be built up of (1) lami- 
nated plates; (2) slabs of forged steel, say, about 2in. or 3in. thick; 
(3) solid core with poles bolted on; (4) one sohd piece. 

All the above constructions are now adopted by different makers. 
In large machines the peripheral velocity amounts to something 
like 800ft. per second. The British Westinghouse Co., in their 
design for the 5,500kw. turbo-alternators for the London Under- 
ground Railway Co., adopted the solid construction. These rotors 
ran at 1,000 revs. per min. The outside diameter is 674in., and 
the peripheral velocity of the pole faces 294ft. per second. The field 
itself is a solid forging of Whitworth fluid- compressed steel, the 
centre being bored out to admit the high carbon steel shaft. The 
sides of the poles are milled out to admit the windings, ventilating 
ducts being also milled out. The solid pole construction materially 
stiffens the shaft, and, as the whole length of the poles themselves 
can be taken as being absolutely rigid, the only deflection that 
takes place is between the ends of the poles and the bearings. To 
reduce as low as possible the loss by windage smooth cores should 
be adopted where possible. In order to obtain ample ventilation 
two totally different methods may be adopted : (1) As much exposed 
surface and free air way as possible; (2) machine entirely enclosed 
with forced ventilation. 

Both these systems are now extensively used, and it is hard to 
decide which is preferable. The first has the advantage of being 
more efficient, but has the objection of being noisy. This noise is 
almost entirely eliminated in the enclosed machine, but tests have 
shown that, with this type, to obtain sufficient ventilation, а con- 
siderable amount of power is absorbed by the blowers, resulting in a 
somewhat less efficient inachine. 

In turbine bearings we are confronted with the following con- 
flicting conditions: On the one hand, the shaft should be sufficiently 
strong and rigid, necessitating large diameter journals, and the 
bearings must be sufficiently long to keep the pressure per square 
inch low, to allow of the oil being constantly renewed round the 
journal. On the other hand, the circumferential speed of the 
journal must be kept as low as possible to reduce friction. In order 
to make the whole length of the bearing effective, this length must 
not be excessive. For small turbines and generators with high 
speeds down to about 2,000 revs. per min. the bearing almost 
universally used consists of a series of concentric tubes fitting 
loosely over one another, the intervening cylindrical spaces being 
filled with oil. For large machines, however, with speeds below 
that mentioned, the rotating elements can be sufficiently well 
balanced to run smoothly in solid bearings. The small bearings 
referred to above are invariably of bronze, but with solid bearings, 
cast iron, white-metal lined, have shown themselves to give excel- 
lent results. Even with large bearings for the comparatively 
slower speeds the bearings must be allowed a certain amount of 
give; this can be done either by easing off the bushes towards the 
end or fitting the whole bearing into a spherical seat. With white- 
inetal bearings the danger, of course, lies in their running out should 
the oil supply at any time fail. With bronze bearings the effect 
would be very severe seizing of the shaft, doing possibly a consider- 
able amount of damage to the whole spindle. With good white- 
metal bearings the writer has seen the oil supply fail, the only result 
being a slight wearing of the bush, causing no damage whatever to 
the shaft. As regards the metal for the journal itself, the experi- 
ments of Herr 0. Lasche, of Berlin, go to prove that the metal 
employed, whether of nickel steel, Siemens-Martin steel or mild 
steel, has little intluence on the degree of friction. With regard to 
the degree of smoothness and to the facility for taking a highly- 
polished surface, Herr Lasche points out that microscopic examina- 
tions of the outside faces, even with magnifications of 100 times, 
did not reveal any great difference in their structure. The 
coefficient of friction for mild steel was found to lie between those 
of the harder materials, Siemens-Martin and nickel steel. The 
experiments clearly show that there is no great gain by using nickel 
steel. Further, the nickel steel, aftera somewhat prolonged service, 
showed larger pores than a mild steel journal of equal service. 
The effect of clearance has a marked influence on the efficient 
working of turbine bearings. It also has a large influence on the 
amount of total friction and also on the running and safe working 
conditions. In bearings with small clearances a relatively great 
amount of power is required to overcome the friction, even if the 
shaft is not very heavily loaded. Friction between the shaft and 
the oil, between the oil and the bushes, and between the oil 

articles themselves has to be overcome. In consequence it is 

tter to ease the bearings considerably on the upper half; this 
materially decreases the friction and allows much smoother running. 
If the shaft is well balanced the upper half of the bearing can be 
entirely dispensed with, and this is practically done in many 
instances, a clearance of ,'zin. being allowed on the top half of the 
bearings. However, should the shaft have any tendency to whip, 
an uncovered bearing of this kind leads to trouble, as it offers no 
resistance to the shaft moving laterally. For this reason instead of 
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cutting the whole of the top of the bearing away it is safer to allow 
a strip of the bearing to remain along the top, thus holding the 
whole shaft. 

The peripheral velocity in turbine bearings is necessarily very 
considerably higher than in ordinary steam-engine practice, veloci- 
ties of 50ft. per second being regular practice. The load per square 
inch, however, must be kept very low. In steam turbine practice 
to-day it is usual to allow a constant of 2,500 for the peripheral 
velocity in feet per second multiplied by the pressure per square inch 
on the bearings. This in some cases is raised as high as 8,000. 
Experimental bearings have been run, however, with a peripheral 
velocity of 70ft. per second and a pressure of 70lb. per square inch, 
thus giving a figure of 4,900. The crux of the whole question is 
the facility for dissipating the heat, and for this reason as much of 
the beuring as possible should be in contact with the outer walls, 
provided, of course, that the outer walls themselves are also free to 
dissipate heat. Water-cooled bearings are very often resorted to in 
very large machines, the principal advantage of these being that in 
a turbine of the Parsons type the heat from the high-pressure end 
of the turbine is transmitted to the bearing, the water-cooled bearing, 
therefore, isolates this heat from the bearing proper. In machines 
where there is no close ‘contact with steam-heated surfaces, the 
bearings working within the limits mentioned— viz., from 2,500 to 
9,000 for p.v. can run satisfactorily without water cooling. An 
ample oil supply, however, should be given; in fact, the supplv 
of oil in turbine bearings should not be restricted. In steam tur- 
bines the oil leaves the bearings uncontaminated by water or other 
matter, and can be returned to the cistern and re-used, so that 
there is little loss by providing an ample oil supply. The usual 
European practice in turbine work is to allow about 0°05 gallons per 
square inch of bearing surface per minute. Ball bearings at moderate 
speeds give excellent results, but they do not stand the test of high 
speeds; they are noisy even with small balls. This is very pro- 
nounced when the peripheral velocity of the revolving body is about 
30ft. per second, so that on the whole they are not suitable for high 
speed work, nor are they as safe as the plain bearing. 


Ета. 4.—CoMMUTATOR FOR TURBO-GENERATOR. 


To reduce the troubles arising from imperfect balancing to a 
minimum, the following points must be taken into consideration in 
the design of the machine :—(1) The materials adopted should be 
as homogeneous as possible. (2) The design should be absolutely 
symmetrical. (3) Where possible all parts should be machined 
inside and out with the greatest accuracy. (4) The shaft must be 
sufficiently stiff to resist undue whipping. (5) Special care must 
be taken with the windings and insulations to ensure rigidity when 
running. (6) Where possible the normal running speed should be 
below the critical speed.” If this is not possible the normal speed 
should be reasonably higher, so that the critical speed, except when 
running up or shutting down, is never reached in ordinary operation. 

Where possible forged steel should be used throughout in the 
construction of the rotor; if this is adhered to considerably less 
trouble is likely to present itself than would be che case were 
castings used, In connection with the design of a shaft of sufficient 
strength to resist whipping, the length between the bearings should 
be kept down to à minimum. This length, however, is determined 
by the maximum peripheral velocity allowable on the rotor. With 
turbine spindles of the Parsons type the ratio of the length between 
centres of bearings to the diameter at the centre of the shaft is often 
as high as 11, and in small generators 6 to 8. It is often neces- 
sary, therefore, to apply balance weights at, or about, the centre as 
well as at the ends before smooth running can be accomplished. In 
continuous-eurrent machines provision is therefore often made for 
applying balance weights to the inside ring of the commutator 
(Fig. 4). With rotors for 1,000kw. generators and upwards, this 
ratio rarely exceeds three, and in the majority of cases in very big 
machines about 2:5. With this ratio balancing troubles, with the 
reasonably low speeds now adopted, are never very serious. One 
of the greatest troubles experienced in maintaining good balance of 
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turbo- generators is due to the shifting of the conductors. This 
often happens after the machine has been running some time and 
as the insulation dries it gets compressed by the centrifugal force 
on the conductors. The slightest shifting of these conductors is 
likely to throw a big rotor considerably out of balance. Should 
the machine at one time or another run away and attain the speed 
of, say, 14 times the normal running speed, the severe load ting 
is often sufficient to throw the whole rotor out of balance. In all 
bodies revolving at high speeds there is a period at which excessive 
vibration will take place, and is called the “critical or whirling " 
speed. It coincides with a point at which the natural period of 
transverse vibration of the shaft loaded with the rotating element 
is equal to the impulses given to the shaft by the centrifugal foree 
acting on a slightly bent shaft; at this speed steady operation of 
the shaft is impossible. Mathematical investigations of this 
phenomenon have been carried out and published by Prof. Dunkerley 
and others. 

The critical speed for any shaft is given by Foster as :— 
N-9:55,/Fg, W, in which W - weight of rotating mass and a 
portion of the shaft, and F=force in pounds weight necessary to 
bend the shaft 1ft. at the point of attachment of the wheel. 

The above formula is for a shaft of diameter D feet. 

Then F = 8EI(a 4-5)/a25*, in which E modulus of direct elasticity 
in pounds per square foot; I=moment of inertia of the cross. 
section = 0:0482D! ; and a and b distances in feet of the wheel from 
the bearings. 

The following formula is given by Behrend for turbo-generators :— 
NIS REI МІЗ, In this case Ni is the angular velocity at critical 
speed, E=modulus of elasticity, I=moment of inertia of the 
shaft in relation to bending, M= mass of rotating element, L 
= distance between bearings, К = constant whose value is about 75. 

Where possible in the construction of the rotating parta for turbo- 
generators static balance of the respective parts should always be 
resorted to before assembling. Again, the whole body should be 
statically balanced before being run; although, of course, it does 
not necessarily follow that, if it shows perfect balance on the knife 
edges, it will be correctly balanced when running. In balancing, if 
the rotor is considerably out of balance, one is very often much 
tempted to apply considerably more weight than is necessary. If 
the weights are applied at the periphery of the body, which has a 
velocity of, say, 800ft. per second at a radius of 1ft., the actual 
weight applied is multiplied by the centrifugal force 8,000 times. 
Very small weights, therefore, have considerable effect in throwing 
the whole body back into balance. 


The following is an abstract of the discussion which took place 
in connection with the Paper. | | 

Мт. С. D. ТАТТЕ (chairman) asked the author for farther informatiou 
regarding the stripping of blades, clearance and the best metal for bladea 
under different conditions. ° | 

Mr. J. F. NIELSON asked if it was not feasible and common practice 
to support turbines on foundations of a combination of steel joists with 
a space below for condensers. | 

Mr. T. L. MILLER thought gunmetal rings would be better than wire 
shrouding for turbine blades and admired the Curtis blade construction 
which he considered a better mechanical job. He recommended a 
hydraulic accumulator for the footstep bearing in a Curtis turbine and 
then it would not matter if the pump failed for a short time. The 
stuffing-box under the generator in a Curtis turbine was no detriment to 
this type as there were no more than 5lb. pressure of steam on it; and 
there was also a down draught from the armature. With regard to De 
Laval turbines it would perhaps be interesting to know: that Messrs. 
Greenwood & Batley, the English agents, had just equipped a Swedish 
textile factory with direct driving turbines of this type. Dryness of 
steam was very important, as priming had а very bad effect, and there 
was no doubt about the advantages of superheat. | | 

Mr. J. D. BAILIE (Leeds representative of Messrs. Parsons) pointed 
out that Curtis turbines really occupied considerable floor-space owing to 
the auxiliary plant required. He instanced a vertical turbine at 'Harro- 
gate taking 142 sq. ft. flodr-space as follows :— Turbine, 82 sq. ft. : air- 
pump motor, 25 sq. ft.; circulating pump motor, 35 sq. ft. The informa- 
tion regarding vibration he had himself found to be correct, and recently 
tuned out vibrating floors adjoining turbine premises by adding two extra 
joists. He recommended girder foundations as satisfactory and objected 
to the bed-plate being bedded in—grouting was all that was required. With 
regard to turbine spindles going out of balance, . Messrs. Parsons had no: 
had to balance more than six in 11 years. Armature spindles were likely 
to give most trouble, owing to shifting of conductors, &c. Messrs. Parsons 
had given up nickel steel for mild steel spindles. With regard to cylinder 
distortion, he recommended thicker metal instead of ribs. Double- 
direction turbines had been given up by his firm, as it was reasonable to 
suppose that two small turbines were not as economical as one large one. 
He regretted the absence of test figures regarding Westinghouse turbines 
—one had no proof of their efficiency. Returning to the question of 
vibration. The critical speed was often found to be one-third of the 
normal speed. Binding was only used for continuous-current armatures. 


He considered the use of knife edges very satisfactory, and found often 


that spindles required no further balancing after leaving knife edges. 

Mr. F. H. WHYSALL, referring to the two 1,800kw. turbines installed 
at the Dickinson-street works of the Manchester Corporation, men- 
tioned that а 21. brass-wire brush only lasted 336 hours. Commutation 
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was the weak point. Oompensating devices were about to be adopted, 
and with a fixed brush position there was bound to be a great improve- 
ment, The speed of the commutators was 6,000ft. per minute, and 
carbon brushes seemed out of the question. He was glad to say that 
large turbines could be perfectly balanced, and had found the rings for 
balance weights absolutely necessary when changing armatures &c. 
Commutators required turning up once in two years. The bearings were 
water cooled and the temperature of oil used to be 130°F., but since 
using 100°F. superheat it had risen to 150°F. What was, he asked the 
author, a safe working limit for ordinary bearing oils with white metal 
bearings? He was glad to say that, with a turbine speed of 1,050 revs. 
рег min., he had never had a breakage of the binding wire. 

Mr. LINDLEY thought a footstep bearing very objectionable, and 
bound to put a tarbine out of commission immediately should the oil 
pressure fail. ; 

Mr. MILES WALKER mentioned that the Metropolitan turbo-gene- 
rators were three in number and of 3,500kw. capacity, each designed for 
11,000 volts. There had been experimental difficulties. 

Messrs. Seaton, Dr. Bowman, Frith, Aitcheson and Cooper also spoke. 

Mr. W. J. A. LONDON, in reply. said that the British Westinghou:e Com- 
pany used mild steel for their spindles. 1f the blades of the Curtis turbine 
were damaged, due to stripping, the whole ring had to be replaced. An 
accumulator was used in connection with a footstep bearing for the 
vertical type of Westinghouse turbine. Conduction of heat by the shaft 
to the armature was an objection to vertical type. Priming would pull up 
а turbine, but recovery was immediate. Не preferred ribs to thicker metal 
in the turbine stator—they must have ribs for bolting flanges. Double 
flow turbines eliminated dummy ring losses. Alternators had binding wire 
round the armatures. No tests were given because no official tests had been 
made. In the shops with a 2,0COkw. turbine with & 27in. vacuum and no 
superbeat, the British Westinghouse Company had used 18-6lb. of steam 
per kilowatt hour. Spindles could be often caulked or strained into 
balance. 150°. was a safe working temperature for oil in turbines, and 
the limit depended entirely on the quality of the oil. Blades were 
drawn and rolled, also buffed, laced in position and tinished to the right 
diameter. Carbon brushes could not be used satisfactorily. 


ELECTRICAL EQUIPMENT OF MESSRS. HARLAND & 
WOLFF'S SHIPBUILDING WORKS. 
(Continued from p. 874.) 


Fig. 12 is one of the punching machines in the platers’ shed, 
already referred to, and in the case of a machine of this nature 
the importance of mounting the motor on springs is very great 


Fio, 12.—Pusxeutne MACHINE DRIVEN BY 10 н.р. A.E.G.]Moron. 


The period between the strokes of the punch is about 3 seconds, 
while the whole energy of the stroke is expended in a small 
fraction of a second. The motor is rated at 10 h. H. P. It is an 
A.E.G. three-phase motor, with wound rotor, and the starting 


is done in the usual way with resistances in the rotor circuit. 
Connected mechanically to the controller is a wire rope which 
actuates the brush-lifting mechanism as soon as all the resist- 


Fra. 13.—12:6 в.н.р. Ехсг.оѕзер Motor AND SPRINGS ron PUNCHING AND 
SHEARING MACHINE. 
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ance is out of the rotor circuit. A photographic view of the 

motor and springs is given in Fig. 18. | | 
The majority of the punch motors are, however, 12 6 B. H. P. 

totally enclosed on intermittent rating, but designed to give 
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torque up to 35 B.H.P. without pulling out, which, as the 
punches are to deal with llin. diameter holes through 1}in. 
steel plate, has rendered a special design of motor advisable. 
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: | Hours, 

Resistance Stator, 0°244 cold 02985 hot 

per phase | Rotor, 0'070 cold 0087 hot 94:3; Increase—60°7°C. method. 


Rotor Temperature 15'8° cold 72:5? hot Increare-53:7?C.7; by Therm't'r. 
Fic, 16.— TEwrERATURE Curves or ENCLOSED 12:6 B.H.P. Moron. 


23:37 Increase=55°7°C. | by resistance 


Fig. 14 shows the starting torque of one of these motors 
Fig. 15 shows the current, kilowatts, slip, power-factor and 
efficiency at various speeds, and Fig. 16 the temperature rise. 


» 


25 


80 
Seconds. 


Fig. 17.—Test ON STRAIGHTENING ROLLS. 


Plate iin. thick, 48in. wide, 10ft. long. A.E.G. Fnclosed Motor 
tramway type, 440 volts, 14 amps., 7 в.н.р., 590 revs. per min. 


These motors are totally enclosed owing to the large quantity 
of dust in the platers’ shed. They have a larger clearance 
than is usual in the case of three-phase motors, as they have 


— 36 


Fic. 18.— TEsT ON STRAIGHTENING ROLLS. 
Plate F; in. thick, 48in. wide, 10ft. long. 


to withstand considerable shocks in spite of the springs on 
which they are mounted, while, on the other hand, it will 
be seen from Fig 14 that they are designed for large | 
starting torque. 


Seconds. 
Fic. 19.—TEsT on STRAIGHTENING ROLLS. 
Plate ‘zin. thick, 52110, wide, 10ft. long. 


Fuses are employed in preference to cut-outs in nearly all 
the motor circuits, and these as a rule are rated high, so that 


there is no hesitation in getting the maximum possible work 


out of each machine. An exception had to be made in the 


- = — — — 


adopted. 


case of the straightening rolls shown in Fig. 20. It was 
found that breakdowns constantly occurred, and a series of 
tests was made to investigate the matter. The tests with 
different thickness of plate are shown in Figs. 17 to 19. The 


increases of load are very rapid, and with electric drive through . 


spur gearing, there was no slipping belt to relieve this a 
formerly. ta this case, therefore, an electromagnetic cut out 
is inserted in the circuit. Fig. 21 is & general arrangement 
of the electric driving of plato bending rolls of a similar 
pattern. An electromagnetic brake, seen in the figure i 
inserted in series with the armature, the brake being held of 
when current is flowing, but coming on at the moment of 
reversing. 
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Fia, 20.—STRAIGHTENING ROLLS, DRIVEN BY 12 . b., 440-VOLT CONTINUOUS: 
| CURRENT MOTOR (SPEED, 360 REVS. PER-MIN,) WITH REVERSING CONTROLLER. 
| ё E | 

Fig. 22 is a vertical drilling machine, the motor being 
placed on a pivoted bracket supported by a helical spring. 
In this case, the necessary speed reduction is obtained bya 
combination of spur-gearing and belt cones, the arrangement— 
which has only been adopted for a few light tools—providing 
for the necessary belt tension. In the majority of instances, the 
difficulty which arises in the application of motors to tools is that 
the former run at essentially higher speeds than the latter. 
| For example, in a representative group of engine works tools, 


Scale of Feet 
2 3 


t — ( —— I 


A. E. G. Tramway 
Type Motor 


or 


Fic. 21.—A RANGEMENT For Exectric Drivina or Рилте-Вехино Rous. 
356 revs. рег min. on Motor when developing 10 н.р. 


comprising lathes, slotters, boring and milling machines, Пе 
speeds of the driven motion for the slowest-running "e i 
range between 33 and 217 revolutions, and in the case 0 
quickest-running machine to between 143 and 402 шер 
min. Now the variable speed continuous-current motors W 
solely field regulation run in general at 300 to 900 revs. pe 
min., whilst in some extreme cases the range is from - 
1,100 revs. per min., so that gearing in some shape has to 
This, in nearly every case, takes the form i T 
and pinion wheels, with cut involute teeth, having fair Тш. 
pitch, and moderate pitch line velocities enclosed by 
proof gear cases in exposed situations. 
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Dissimilar metals are seleeted for preference, thus where 
the pinions are phosphor bronze, the spur wheels are cast-iron, 
or, if the strains are high, cast-steel. Or with a train of three 
wheels the driving pinion is forged steel, the intermediate 
wheel of phospor bronze either solid, or if of large diameter 
taking the form of a cut-rim bolt to а cast-iron hub, and the 
driven spurwheel cast-iron or steel. 

Lower speeds than аге usual have in many cases been 
selected, with the view to eliminate double or treble gearing 
for speed reduction, with resultant wear and tear. That slow 
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Fic. 229. — ELECTRICALLY-DRIVEN VERTICAL DRILLING MACHINE. 


speeds are not incompatible with efficiency, even in the case of 
three-phase motors, the following figures will show:— : 
Three-phase line-shaft motors, 440 volts, 15 n. II. P., 655 revs. per min. 


| Full-load. 1-load. 3-load. 
Efficiency .............. 867; 85:57. 82% 
Power-factor ............ 0°85 08 .... 07 


These motors are designed in such a way that the four sizes 
selected, 5, 74, 10, and 15 в.н.р., are interchangeable on the 
same supports to facilitate the selection of the right size of 
motor for each group of tools. 


(T^ be continued.) 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
(Continued from page 876.) 


Hookham Meter—The Hookham meter for continuous- 
current supply consists of a motor in which the main current 
is lead into an armature by means of mercury, the armature 
being immersed and partially floated in this liquid. Fig. 50 
is a sectional drawing showing the principal portions of the 
meter known as the 1897 type. A permanent magnet, AAA, 
which consists of a bent bar of tungsten steel, provides the 
magnetic field for the motor and also the brake. The ends of 
this magnet rest on two soft.iron pieces, BB, which are 
separated from each other by a brass piece, C. The lines of 
force here divide, some flowing; up through EE and the bridge 
piece G, forming the brake field in which the brake disc O 
rotaces, and others down through the armature N to the bridge 
piece DD and up at the other side, thus passing through N 
twice, cutting it in the opposite sense. 

The current is led to the mercury by the copper strips 
KK (the mercury being insulated from the sides of the 


From a forthcoming book to be published by “The Electrician” 
Printing and Publishing Co. All rights are reserved. 


chamber except at the ends of K). It then passes through the 
armature N, which is slit radially for about one-third of its 
diameter, being left solid at the centre. The object of the 
slits is to cause the current to flow diametrically across the 
dise in the magnetic field, the pole-pieces each embracing 
about one-third of the periphery of the disc. | 

If friction, other than the magnetic friction due to the 
brake, were negligible the speed would be exactly proportional 
to the current and the curve would be a straight line; but the 


50.—1897 НоокнАм METER. 


Fio. 


meter possesses fluid friction, due to the mercury, in addition 
to the solid friction due to the wheel train and bearings of the 
armature spindle. The fluid friction is proportional to the 
square of the velocity at slow speeds, but, increasing more 


rapidly as the speed increases, a compensation has to be intro- 


duced to eliminate errors due to this. This compensation is 
effected by the two or three turns H placed round the bridge 
piece G which tend to reduce the brake field as the current 
increases. Should a meter be found to register low at high 
loads only, either the turns of H may be increased or the 
bridge piece G may be brought into closer magnetic contact 
with the cross bars on which 1t is fixed in cases where a slight 
gap has been left (filled with vulcanised fibre or other non- 
magnetic washers). 


The curve can be raised or lowered slightly by raising or 


lowering the plate, thus increasing or reducing the brake air- 


gap. Тһе iron bridge piece D can also be turned through a 
small angle by loosening the square lock-nut underneath W. 
The meters are, however, fitted with change wheels of various 
ratios instead of being calibrated to a fixed speed, and con- 
sequently all meters A size do not run at the same speed for 
a given load, a point which renders testing (especially testing 
in situ) somewhat more complicated. Moreover, great care 
must be taken to ascertain that the given constant is correct, 
either by an accurate dial run or by counting the teeth on the 
change wheels. 


A clamping gear is provided consisting of a rubber washer 
which, on being released by unscrewing the small milled nut 
in the front (nót shown in Fig. 50), rises up underneath the 
disc and closes the mercury chamber. This arrangement has 
been found to be not altogether satisfactory. The rubber 
washer is liable to stick to the disc when unclamped, and also 
perishes after a time. This meter, in common with all other 
meters which contain a liquid in an open chamber, is liable to 
be entirely altered if any of the liquid be spilled in its journey 
from the test room to the consumer's premises. In sizes above 
100 amperes they are provided with shunts for carrying the. 
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greater part of the current, only a definite fraction passing 
through the meter itself. In such sizes the meter is either 
placed on top of the shunt, as in Fig. 51, or for switchboar 
use it may be mechanically separated from its shunt. | 
The torque of motor meters containing mercury canuot be 
measured with accuracy owing to the impossibility of effec- 
tually preventing the mercury rotating. When the disc is held 
up the mercury will rotate, 
and the friction against 
the held-up disc will create 
a torque tending to drag 
the disc round with the 
mercury, so that results 
obtained will be in excess 
of the torque. This im- 


somewhat different in 
— different samples, The 
(Ceo following results were, 
— however, obtained оп 

meters of different sizes 


Full load torque in 


Size. gramme centimetres. 
10 amperes ........ 2:4 

25 We ае 4:9 

50 e aA 9-45 


The 1901 type of Hook- 
ham continuous - current 
meter is made in sizes up 
to 10 amperes capacity, 

Ето. 51.—5,000 anp 1,000 Амьквк П d is the same in prin- 

Ноокнлм METER. ciple as the 1897 type 

"EN meter, the arrangement 
seing different with aview to reducing the price. In this type the 
armature and brake discs are replaced by a single cylindrical 
copper bell, A (Fig. 52), which is completely immersed in 
mercury in the annular chamber H. The permanent magnet 
MMM produces the field, and the current, led from the positive 
terminal, enters the mercury bath at G, passes down through 
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Fic. 52.—1901 Ноокнам METER. 


А, and leaves the mercury bath by tha screw F. Eddy currents 
dre also produced in A, due to its rotation in the magnetic 
field ; thus the bell serves the double purpose of driving 
armature and brake disc. In the larger sizes the current on 
leaving F passes through the coil on the soft iron bridge 


portant factor will also be. 


— 


piece V, which compensates the error caused at high speed, 
due to the fluid friction of the mercury. As will be seen, 
it forms à magnetic shunt to the field through the armature— 
i.e., that flowing between KL—weakening this field more and 
more as the current increases. This compensating device, 
therefore, reduces the Foucault brake force relatively to the 
driving force, but at the same time reduces the driving force 
and consequently the torque. Adjustment is made by altering 
the number of turns of the coil in circuit. 

Two balance weights, Q and R, are fixed to the main spindle 
to prevent the bell A from floating off the supporting pivot E. 
The mercury bath is covered by the ebonite piece P, to the 
underneath of which is attached a soft rubber washer, W. 
When the meter is clamped for transport the balance weight 
Q is raised up against this washer and closes the mercury 
chamber. Only a portion of the clamping gear is shown in the 
figure—viz., the two prongs S fixed to the shaft. The prongs 
are raised by turning the shaft by means of a long crank on 
the front end of the latter, which comes down and terminates 
in a pointer just above the label on the base plate, indicating 
when the mercury bath is open or shut. The prongs engage 
with the balance weight R, thus raising the spindle and closing 
the mercury chamber. The torque of this meter is very low 
indeed ; from tests made by the author it has been found to be 
as low as 0:35 gramme-cm. at full-load on 3-ampere meters. 
The mechanical friction of the main moving portion, being 
partially floated as it is, must be small, but it seems from 
numerous tests made that the wheel train friction is large and 
variable. This, owing to the small torque, seems the cause of 
results differing from each other being obtained. The curve 
also depends considerably on the compensation. 

A plate screwed to the front of the meter enables the meter 
to be connected up to the circuit, and the unclamping to be 
performed without breaking the seal on the main cover or door. 

The same remarks apply to measurements of the torque ol 
this meter as to the 1897 type. 


(To be continued.) 
— 


THE NATIONAL PHYSICAL LABORATORY. 


The general board of the National Physical Laboratory held 
a reception at Bushy House, Teddington, last Friday afternoon, 
when a large number of distinguished men of science were 
present. On entering, visitors were received by Lord Rayleigh 
and Lord Kelvin, and a tour of the laboratory was commence 
immediately. The following is an abstract of the director? 
report for the year ending December 31, 1904 :— 


Pnrysics DEPARTMENT.— I. ELECTRICITY. 


A.— Fundamental Units. (Mr. Smith.) ade of 
(a) Standards of Resistance.—An inter-comparison has eC ate 
the mercury standards of resistance constructed last year. The d 
ences found were in agreement (within the limits of the errors of о : 
vation) with those previously observed. The methods of building : 
resistance coils, having values in ohms approximately equal to ge 
power of 10, have been investigated. The evaluation of a 10-obms 
by placing 10-unit coils in ғезіея, or by Lord Rayleigh's most Mn 
‘build-up " of three 3-ohms coils capable of being placed in series 0 = 
parallel, is not sufticiently accurate for standards purposes. Bui? : 
boxes have been designed consisting of coils having resistances Ш M 
ratio of the numbers 1. 1. 2.2.5. 10, the arrangement of the coils we ee 
that the lines of flow are of the same form when the separate 00 de 
being evaluated, as when they are placed in series. No ROM т 
part of the resistance measured, and careful checking proves the bw 
to be accurate to 0:0001 per cent. 


(b) Standard Cells.—The investigation of certain anomalies of = 
and cadmium cells has been continued. Special four-limb cells were x: 
structed, designed so as to contain three different samples of an m 
element of the cell. In this way the instability of the samples was, е 
minable. Mercurous sulphate was the first substance to be n ' 
the observations of previous years indicating its behaviour to be fa 
unsatisfactory. The investigation proved the sulphate, as ordinari 0 
pared, to be quite unsuitable for standard cells, and a standard me 
preparation was sought. Three methods proved to be successia al 
first of these is a modification of one due to Divers and Shimidzu, the A 
being prepared with fuming sulphuric acid and mercury. d een 
a precipitation method, while the third is an electrolytic method, 


tory results were obtained. Six cadmium cells, prepared with 
of Таа беса sulphate во made, were taken to the United State 07 
Dr. Glazebrook in September, the object being to compare the E. M 


THE ELECTRICIAN, MARCH 24, 1905. 


917 


with those of other cells constructed by Prof. Carhart. Unfortunately, the 
cells changed in transit; the reason for this is unknown, but will be 
investigated. There is little doubt, however, but that a depolariser can 
now be prepared, such that the E.M.F.s of cells prepared with samples 
manufactured at different times will not be different by more than a few 
hundredths of a millivolt. With purchased samples of mercurous sal- 
phate, cells were prepared having E.M.F.s different by more than 2 milli- 
volts. An investigation has also been made to determine the difference, 
if any, of E.M.F. between the H form of cell and the tube or Board of 
Trade form. Since 1892 the H form has been assumed to have a smaller 
E.M.F. by 0:0004 volts. Cells combining the two forms were constructed, 
and observations made on both Clark and cadmium cells. The results 
showed conclusively that no difference so great as 1 6 volt exist; the 
difference, if any, must be very small. In the coming year it is hoped 
that the investigation will be completed, and a satisfactory specification 
for both Clark and cadmium cells prepared. The various objections 
against both kinds of standards when subjeoted to a fluctuating tempera- 
ture will also receive attention. 


` (e) Ampere Balance of the British Association.—'The construction of 
the electrical portions of this has been the principal work of the year. 
The weighing mechanism was completed by Mr. L. Oertling in April, and 
was tested at Mr. Oertling’s works, the results being entirely satisfactory. 
The four marble cylinders for use with the balance have been wound and 
successfully insulated. The turning and screw-cutting of these was per- 
formed by Mr. Taylerson, of the engineering department of the laboratory. 
The two large fixed cylinders have diameters of 13in., and are each 11in. 
long. The small suspended cylinders are Sin. in diameter, and approxi- 
mately 6in. long. On each fixed cylinder are two double helices of 
No. 24 bare copper wire. The pitch of each helix is in., so that 
the air space between consecutive turns is less than ysin. Double 
helices are also wound on the small cylinders. The object of the double 
helix is to enable the insulation resistance between the strands to be 
measured, Initially, this insulation resistance was surprisingly low, and 
great difficulty was at first experienced in raising it to more than a few 
hundred ohms. Finally, however, an insulation resistance greater than 
80,000 megohms was secured for each pair of coils. To obtain the mean 
diameter of the coils measurements were made in nine or 10 approxi- 
mately equidistant planes, and 14 observations made in each plane. A 
complete survey of the surface of the coils was thus ensured. The 
measuring apparatus was specially designed, and enabled the diameter of 
any turn to be determined. Readings could be repeated to 1 micron. 
The observed diameters have been plotted so as to illustrate the ellip- 
ticity and conieality of the cylinders. Theaverage ellipticity is such that 
the diameters of the ellipse vary by about 10 micron, while the average 
difference between the maximum and minimum means of the readings in 
the various planes is about 12 micron. This latter is a rough measure of 
the conicality. The dimensions of the coils are probably known with 
greater accuracy than any coils hitherto constructed. Many accessories 
for the balance have also constructed, and there still remains much 
delicate fitting to be done. The outlook for a speedy determination of 
the absolute unit of current is, however, very hopeful. 


B.— General Measurements. (Mr. Campbell and Mr. Melsom.) 


Tests.—A number of the leading British instrument makers who were 
exhibiting at the St. Louis Exhibition had a wide variety of their instru- 
ments verified by the laboratory before sending them to St. Louis. Most 
of these instruments were intended for measurements of the highest order 
of accuracy, and the list included many kinds of resistance boxes, 
several types of potentiometer, insulation and conductivity testing sets, 
and standard resistances from 0:001 ohm to 1 megohm. Some small 
self-inductanoes of the order of 0:2 to 5 millihenries were measured by 
Wien’s method. In this method a high-frequency alternating-current is 
used, and this was furnished by a microphone buzzer giving 700 ~ per 
second. Ultimately the buzzer was modified and improved so that an 
almost pure sine curve alternating current, with а frequency as high as 
2,000 ~ per second, was obtained. An increase of frequency of this 
amount is of great advantage, as it so increases the sensitiveness of any 
method used. The small inductances were also compared with larger 
standard ones already tested (at lower frequencies) against the standard 
air condensers by Anderson’s method; the agreement was satisfactory. 
In order to find if any change, due to alternating currents at high 
voltages, could be detected in a copper conductor, measurements of elec- 
trical conductivity were made on samples of Ferranti concentric mains 
(a) which had been in use with high voltages for many years, and (5) 
which had stood idle for the same period. The results showed that no 
difference due to use could be detected. Early in the year a set of 
preliminary experiments were made on a number of samples of gutta- 
percha, and from these were arranged the methods for the actual 
tests of a large series of samples done later in the year, chiefly by Mr. 
White and Mr. Rayner. The apparatus used is described below. The 
gutta-percha samples were in the form of sheets and the coverings on 
wires (in 1-mile lengths). For each sample there were two thicknesses 
of material, both for sheets and on the wires. The material was tested 
for dielectric resistivity at a number of different temperatures, the effects 
of ageing being found by repeating the tests at intervals exten 
over six months. Most of these tests were made both with 200 
1,000 volts, and with one and two minutes’ electrification. In addition to 
the usual direct deflection method, in many cases the loss of charge method 
was also used. With both the wires and the sheets several series of tests 
of specific inductive capacity were made, and the effect of varying the 
итү сү was tested. It may be of interest to mention that resistances 
of oe of 1,000,000 megohms were dealt with by the direct deflection 
me : "E 

Tests on Laboratory Instruments, cc. The standard B.A. air condensers 
were tested, and a higher degree of accuracy than in former determinations 


was obtained by using a chronograph in conjunction with the standard 
clock. Some tests of temperature co-efficient were made on several mica 
condensers. For the gutta-percha tests a large water tank was set пр; 
the water in this could be maintained within 0-1'C. by means of an elec- 
trical thermometer relay whish controlled a number of electric heaters at 
the bottom of the tank. For the calibration of the galvanometers used 
in the high resistance tests a subdivided resistance of 100,000 ohms was 
constructed, capable of bearing easily 1,000 volts. The voltage was 
measured by an electrostatic voltmeter across a suitable fraction of the 
resistance. Another resistance of 100,000 ohms was built to act as the 
standard in the galvanometer circuit. A set of five non-inductive resis- 
tance frames (each 50 ohms and to carry 2 amperes) was constructed. 
By means of these comparisons were made, both with direct and alterna- 
ting current, of one of the standard Kelvin electrostatic voltmeters, and 
one of the Kelvin balances (to 100 amperes). The agreement was quite 
satisfactory, and this disproves (for ordinary frequencies) the allegation 
that when used with alternating currents the accuracy of the balance 
is affected by eddy currents in the metal parts near the coils. For 
testing resistance boxes, &c., at various temperatures, a large well. 
lagged cupboard was set up with electrical heating and regulation ; 
uniformity of temperature is ensured by a motor-driven fan, which keeps 
the inside air in vigorous circulation. Some experiments were made with 
a view to setting up standard direct-reading moving-coil ammeters and 
voltmeters free from zero creep. The results of these are encouraging, 
and a satisfactory solution of the problem seems certain. For testing 
current capacities of secondary cells an adjustable resistance for 2 volts 
(1 to 100 amperes) was constructed. In connection with low-resistance 
measurements a resistance box of 10,000 ohms, reading to 0:1 ohm, was 
built. In magnetic testing a number of experiments were made on а 
modified form of the Isthmus method with a view to reaching flux den- 
sities of 22,000 to 23,000. For hysteresis and other magnetic tebts a 
special stand was made by which a primary winding of 30 turns could be 
applied to a ring in a few minutes. On testing this arrangement the 
results obtained were in satisfactory agreement with those obtained 
from the same ring evenly wound in the usual manner. For hysteresis 
tests a Searle ballistic wattmeter was set up, and by its help a measure- 
ment of hysteresis can be got by observing four throws of the moving 
coil—a considerably quicker method than the standard one of drawing 
the hysteresis loop and measuring its area. As this wattmeter must be 
very sensitive, considerable difficulties arose with it in the earlier part of 
the work. Three sources of error were traced and almost completely 
eliminated. These were: (a) Insufficient inductance in the choking 
coil used to delay the rise and fall of the magnetising current; (b) Elec- 
trostatic action of the series circuit оп the moving coil and damper; 
(c) Air convection currents caused by the heating of the series coils, 
which are run at a high-current density. To get over (а) a large sub. 
divided choking coil (with closed iron circuit) was built. The electro- 
static action (5), which was largely due to the necessity of working from 
a portion of the 100-volt experimental battery, was almost eliminated by 
applying suitable strips of tinfoil to the surroundings of the moving coil. 

e convection currents (c) were much reduced by placing the series coils 
further apart and screening the moving coil from them by thick shields of 
ebonite, For calibrating the wattmeter a simple magnet inductor (a 
coil slipping over a permanent magnet) was constructed. It is used 
as а working standard of magnetic flux, being checked from time to time 
against a standard mutual inductance. The wattmeter method has been 
used to test a number of rings, and so far the results have been in good 
agreement with those given with the same rings by the ordinary ballistic 
galvanometer method. Some comparison tests were also made on a 
Ewing hysteresis tester. 


C.—Electro-technics, (Mr. Paterson.) 


Equipment.—Progress has been made during 1904 in the equipment of 
an electro-technical department to undertake the testing of electrical 
apparatus on a commercial scale, and it is hoped that early in 1905 the 
installation of the neceseary apparatus will be complete. For direct- 
current work cells have been installed with a capacity of 1,000 amperes, 
and a plug board and resistance has been fitted up for the purpose of 
regulating this current. There are three Kelvin balances, with capacities 
up to 600 amperes, connected to a board which enables any one to be 
put in circuit as required. A water-cooled manganin tube resistance 
capable of carrying 1,000 amperes and dropping 2 volts, has been con- 
structed at the Laboratory. It has been made specially non-inductive 
with a view to its employment for alternating currents, Overhead leads 
have been brought across from the 300-volt battery in the physics 
building, enabling steady currents to be obtained for voltmeter calibra- 
tions. The 480-volt supply of the Twickenham Electric Supply Co. 
has also been brought into the room, so that, if necessary, direct. 
current pressures up to 800 volts can be obtained:for commercial testing 
purposes. For alternating-current measurements, three electrometers— 
voltmeter, wattmeter and ammeter—of the Addenbrooke type, have been 
bought, together with a switch box for the calibration of the instruments. 
A Kelvin multicellular voltmeter with a large ciroular scale at 24 metres 
radius will form the standard for alternatigg-current voltage, all these 
instruments being so arranged that they can be observed at the same time. 
Three step-up transformers, giving from 1,000 to 10,000 volta, have been 
kindly presented by Messrs. Siemens Bros. & Co., who also gave the 
motor-generator installed last year. In addition to these, three step- 
down transformers have been ordered from the British Electric Trans- 
former Co., giving currents up to 800 amperes. A low-resistance 
potentiometer has been designed and made at the Laboratory for use in 
this department. The following apparatus has been kindly presented to 
the Laboratory for use in this department :—Three step-up transformers, 
presented by Messrs. Siemens Bros. & Co. and one galvanometer, pre- 
sented by Messrs. Crompton & Co. 
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D. Special Research. (Mr. E. Н. Rayner.) 


During the past year electrical research work on behalf of the 
Engineering Standards Committee has been in progress.“ 


Thermometry. (Dr. Harker and Mr. Hugo.) 


New Apparatus Installed.—By the kindness of the Cambridge Scientific 
Instrument Co., the old Callendar recorder used in the high temperature 
comparison of standard instruments has been exchanged for a fine instru- 
ment of the latest pattern, capable of being used either as Wheatstone 
bridge or potentiometer. The 240 and 480-volt direct-current mains of 
the Twickenham and Teddington Electric Supply Co. have been brought 
into the laboratory, and a specially designed switchboard and convenient 
regulating resistances, capable of dissipating safely a considerable power, 
have been installed. Arrangements have also been made by which large 
currents may be taken from the special thermometric accumulator 
battery, and the present large regulating resistances have been supple- 
mented by addition of a set of water tubes, capable of easily carrying 
500 amperes. Among the new apparatus made or fitted up in the depart- 
ment may be mentioned :—Five wire resistance furnaces; several carbon 
tube furnaces; one large arc furnace of the Moissan type; three new 
thermometer comparison baths of various forms ; one bath for tempera- 
tures to — 100*C. 

Research Work.—The chief research in the department has been the 
commencement of a study of the resistance and thermo-electrie properties 
of solid electrolytic conductors, such as are used in Nernst lamps, with 
a view to the design of a system of electrical high-temperature measure- 
ment based on some of the properties of these materials. Certain appa- 
ratus useful in the preparation of the materials in question (zirconia, 
yttria, &c.) was purchased from the British Nernst Light (Ltd.), 
and to Mr. Solomon, formerly with that company, we are indebted 
for much valuable information. Tubular electric furnaces have been 
constructed capable of continued use at temperatures well above 
2,000°C. By means of these furnaces and a number of thermo- 
junctions of widely different properties, whose E.M.F. in terms of the 
standard temperature scale up to 1,300°C. had been previously determined 
by extended comparisons with the laboratory standards, a careful deter- 
mination of the melting point of platinum was made, using six different 
junctions for temperatare measurement and four different samples of 
platinum. The results of the different determinations, which were closely 
concordant, will be published shortly. The existence, at high tempera- 
tures, of large thermo-electric forces between rods of the various earths, 

e up and treated as ordinary thermo-junctions, has been securely 
established by direct electrometric methods, and the apparatus necessary 
for a detailed study of these phenomena is in course of construction. 


Thermo-junctions.—A number of comparisons of thermo. junctions of 
platinum with various platinum alloys of accurately-known composition 


were made with the collaboration of Mr. George Matthey, F.R.S., the: 


results of which are nearly ready for publication, and a considerable 
number of melting and boiling points of various substance: have been 
determined for use as fixed points in high-range thermometry. 


Optics, 
A.—Photometry. (Mr. Paterson.) 


Test Work.—Investigations on the 10 c.p. Harcourt-Pentane lamp, 
which were begun in the later part of 1903, hae been completed during 
the past year. The fcllowing formula, showing the variation in candle- 
power with humidity and barometic pressure has been found experimen- 
tally, and enables the standard to be used in photometric comparisons in 
which the test lamp is unaffected by atmospheric conditions. Candle- 
power = 10 + 0:066(10 — є) - 0008(760 - b) where «e= litres of moisture per 
cubic metre of роге air. = barometic pressure in millimetres, Care has 
been taken in the setting up and regulation of the lamp as well as in a 
thorough ventilation of the photometer room, and a standard has yet to 
be found which combines exact reproducibility with simplicity and ease 
of manipulation. 

Special attention has been paid to the comparison of seven Pentane 
lamps by different makers against the N.P.L, standard, in order to deter- 
mine the extent of possible variations in the candle-power of lamps made 
to the specification of the Metropolitan Gas Referees, The variation in 
any two lamps has been under 1 per cent., and in most cases the 
difference is less then 4 per cent., & result which has justified the 
adoption of this lamp as a standard of illumination. A number of 
standard electric glow lamps—kindly presented to the Laboratory by 
the Ediswan Company—have been carefully compared against the 
pentane lamp, and now form the working standards of candle-power. 
They have been re-compared from time to time in order to see that no 
variation has occurred in their illuminating power. Inter-comparisons 
have been made by means of glow lamps with the National Standards 
Bureau, Washington, and the Electrical Testing Laboratories, New 
York, as well as with the Reichsanstalt. Further investigations to deter- 
mine the ratios between the standards of candle-power accepted in 
America, Germany, France and Great Britain are now being under- 
taken. In addition to the tests here mentioned, comparative tests were 
made on two systems of street lighting to determine the illumination in 
the street given by gas and electric lamps respectively. For this purpose 
& portable photometer was constructed, the standard being a previously 
calibrated electric glow lamp, run off a portable battery of accumulators, 
the voltage on the lamp being varied and the photometer head remaining 
fixed. Measurements were made at night on four separate occasions, in 
streets lighted by the two systems. Throughout the greater part of the 
year tests have been in progress on 60 electric glow lamps, to determine 
whether the over-running method of testing lamps is any guide to their 
performance when run under normal conditions. These measurements, 
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which were completed in November, comprise upwards of 5,000 individual 
candle-power observations. The watts per mean spherical candle-power 
of each lamp were obtained, after which some were overran and others 
subjected to the ordinary life test, a comparison being made between the 
two methods on the basis of watts consumed per candle at the beginning 
of the life of each lamp. 


Equipment.—In June, the 480-volt supply from Teddington was in- 
stalled, chiefly for the purpose of generating alternating current for life 
tests. The motor-generator was erected and in working order in July, 
and an automatic alternating-current voltage regulator, actuated by two 
relays, was devised for the purpose of keeping the pressure on lamps for 
life test adjusted to within 4 per cent. This has been working satisfac- 
factorily night and cay during the remainder of the year. A Berry trans- 
former, made by the British Electric Transformer Co., supplies current 
for life tests at any desired voltage. | 

À list of apparatus designed and constructed in the laboratory includes 
the following: Attachment to photometer bench for measuring candle- 
power distribution round glow-lamps ; lamp rotator with mercury con- 
tacts made for use with photometer bench; automatic voltage regulator. 
The following apparatus bas been kindly presented to the Laboratory for 
use in this department: Flicker photometer, presented by Messrs. Alex, 
Wright & Co. ; lamp rotator, presented by the British Thomson-Houston 
Со. ; three standard lamps, Fleming-Ediswan pattern, presented by the 
Ediswan United Electric Light Co.; six standard lamps, presented by 
the Electrical Testing Laboratories, New York. Apparatus bought inclades 
the following: Standard gas meter, gas governor, 24kw. adjustable 
transformer. f 

Steam Research. (Mr. Jakeman.) 


The first piece of work undertaken in this research is the determina- 
tion of the specific heat of superheated steam. The method adopted is 
the direct measurement of the heat necessary to raise a known weight of 
steam from and toany temperatures chosen. The steam is heated by an 
electric current flowing through a coil of wire, and the energy needed is 
measured by means of an accurate volt and ammeter. A temporary apparatus 
was constructed in order to test the method and obtain some approximate 
values for the specific heat. This was in the first instance provided with 
mercury in glass thermometers, These were found to give considerable 
trouble owing to the continuous changes of zero they underwent, in spite 
of a very thorough annealing before use, At the beginning of the year 
it was therefore decided to provide the outfit for measurement of the 
temperatures with platinum resistance thermometers, before continuing 
the experiments, These thermometers are constructed in the usual way 
with fine wire wound on mica frames, the resistance being about 2:6 
ohms at 0°C. The thermometers are enclosed in steel tubes lcm. in 
external diameter, and these tubes are placed directly in the steam. The 
bridge used for measuring the resistance is of the type used by Prof. 
Callendar, with some modifications in detail to suit the special circum- 
stances. The slide wire is 50cm. long and about 4 ohm. resistance, The 
bridge unit is the change of resistance produced by a shift of zem. on the 
wire (= nearly 0:01 ohm.) The coils in series with one end of the wire are 
350, 50, 50, 50, 50, 50, 50, 50, units respectively. Thus with the first coil 
only the two fixed points, 0°C. and 100°C., are both on the slide wire, the 
„fundamental interval” of the thermometers being adjusted to be 100 
bridge units. The addition of each coil afterwards causes a shift in the 
position of the slider of one-half the length of the wire, so that there are 
always two positions where balance can be obtained. This gives a very 
convenient check of the accuracy of the bridge, For these experiments 
two temperatures are always required, that of the inlet steam and that of 
the outlet, These may differ by a large quantity, and in order to obtain 
them quickly it was necessary to duplicate some parts of the bridge. This 
was done by providing two copper bars, one connected to each of the com- 
pensating leads from the thermometers, and to each of which any 
number of the coils can be connected independently. Two sliders are also 
provided, one for each thermometer. A six-pole mercury cup switch is 
provided, making, with one shift, the circuit through either thermometer, 
the corresponding compensating lead with the coils and the 
corresponding slider. Thus the coils and sliders are always set for each 
temperature and either can be read by shifting the switch into one position 
or the other. In the same box is placed a thermo-electric key, & series 
resistance in the galvanometer circuit with a turning head and a battery 
switch and reverse. The only detached parts of the apparatus besides 
the thermometers are the galvanometer and battery. The ooils are all 
of manganin wire, so that temperature changes do not affect the 
reading, and the contacts are made by large mercury cups, so that trouble 
with contact resistances does not occur. The whole of the apparatus has 
been made in the laboratory workshops. As the thermometers are 
adjusted to the bridge unit the readings are direct in platinum degrees, 
conversion to {centigrade degrees being made afterwards by means of 
tables. The bridge has proved very handy in use, and with a sensitive 
galvanometer of quick swing, it is possible to take an observation of each 
temperature within 10 seconds. During the preliminary tests it was 
found absolutely necess to have perfect control over the heating 
current, To obtain this a large resistance frame has been constructed in 
the laboratory workshops. The main frame contains 29 coils regulating 
the current from 5 to 20 amperes and controlled by а 30-point turning 
head. A second turning head with 80 points is provided, one turn 
of which corresponds to the shift of one step on the first head. 
Thus nearly 900 steps are obtained between 5 and 20 amperes, The 
heads are of special design to prevent any alteration in contact 
resistance affecting the adjustment. By means of this resistance the 
watts in the circuits are kept constant during any experiment, to a fixed 
reading on а 3,000-watt wattmeter obtained from Messrs. Elliot & Co. 
During the year improvements have been made in the insulation of the 
heating coil from the case. The superheater is now lined with a glass 
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tube, and the leads have been enclosed in glass tubes, a satisfactory steam 
joint having been devised. 

The financial position of the Laboratory during the earlier part of the 
year was a cause of some anxiety to the committee; the large additions 
made to the donation fund, which has risen from £1,124. 88, to 
£2,818, 13s., and the increase іп the work during the latter part of the 
Magd have, however, turned the loss which was feared into a balance. 

e expenditure during the year has been £12,257. 8s. 7d., and the 
receipts £12,758. 8s. 9d., showing a balance in favour of the committee 
on the year’s working of £496. 0s. 2d. While this result is satisfactory, 
the committee realise it is due in great measure to the efforts made by 
the Special Fund committee to increase the donation list, and that such a 
source of income is necessarily a precarious one. In addition, a sum of 
£1,815. 188. 2d. has been spent on equipment, mainly out of previous 
accumulations of income. The balance is now £4,142. Os. 4d., as against 
£2,879. 9s. 11d. at the beginning of the year, but this includes a donation 
of £2,000 and £395, the balance of a donation of £500 respectively, made 
recently for new equipment. 

The sources of income have been as under, and may be compared with 
the receipts in 1903. | 

1903. 1904 


Government grant £4,000 0 0 .. £4,000 0 0 
Gassiot fund.................. . 496 12 2 453 14 4 
Donations and subscriptions ...... 1,124 3 0 2,813 18 O0 
Charges for work done .......... 4347 9 5 5,625 16 0 

eei for commissions for foreign 
and colonial Governments ...... 255 2 6 818 1 8 
Miscellaneous receipts. . ........ Ms 46 17 2 41 18 9 
£10,200 4 3 212,753 8 9 


In estimating the receipts for work done it must be remembered that 
& large proportion of the donations and subscriptions come from tech- 
nical and learned societies, which expect contributions in return in the 
form of research work of importance to their members. In some cases 
the actual research to be carried out is specified. Thus some large part 
of the subscriptions is really payment for work. In the report for 1908 
some account was given of the preliminary steps taken to bring the needs 
of the Laboratory before the Government, in view of the fact that the 
five years for which the grant of £4,000 was made lapsed in September, 
1904. In accordance with a request from the Treasury, the committee 
prepared for the Royal Society a detailed scheme for carrying on the 
work. This was submitted to the Government and discussed at a meet- 
ing in the Chancellor of the Exchequer's room in July last. A reply has 
been received from the Lords Commissioners of His Majesty's Treasury, 
in which their Lordships express their readiness to place on the Estimates 
&n increased grant to provide for an augmentation in the number and 
salaries of the staff. The annual grant for 1905-6 is to be £5,500, an 
increase of £1,500, and their Lordships will, in addition, be willing to 
consider whether this sum of £5,500 should, in the Estimates for 1906-7, 
be further increased by a sum not exceeding £500 a year, making a total 
of £6,000. The memorandum of the committee also pointed out the 
need for capital expenditure on new buildings and equipment of a sum 
approaching £30,000. With to this their Lordships write :— 

„With every desire to develop in the public interest the resources of 
the National Physical Laboratory, my Lords feel that this somewhat 
extensive programme is one which, having regard to the financial 
exigenoies of the time, and the numerous other demands on the 
Exchequer, can only be carried out by being spread over a number of 
years, They will, however, be prepared to ask Parliament for an 
additional grant of £5,000 for 1905-6, and they hope that for four or five 
years to come it may be possible to provide an equal amount." 

In reply to a request from the Royal Society for an expression of their 
opinion, the executive committee have asked the president and council 
to convey to their Lordships their thanks for the increased grants. They 
have felt, however, bound to observe that the sum of £6,000 per annum 
falls considerably short of the amount of £10,000 which, as they pointed 
out in their memorandum, will, in their opinion, be ultimately necessary 
to discharge the duties which have been laid upon the executive com- 
mittee, while the long period over which the work of equipping the 
Laboratory is to be spread will make its full development slow. At the 
same time the committee gratefully realise that the additional resources 
thus placed at their disposal will enable them at once to extend their work, 
and they cannot doubt that the public utility of the operations of the 
Laboratory will in future establish a claim for further assistance from His 
Majesty's Government. Since the receipt of this reply the committee 
have had under consideration the question which of the extensions 
described in the memorandum is the most urgent, and have decided to 
obtain plans and tenders for two new buildings to house the departments 
of electrotechnics and metrology. 


BOOKS RECEIVED. 

(Copies of the undermentioned works can be had from The Electrician office, 
ree, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 

„Proceedings of the Royal Society," Vol. LXXIV., No. 505. 
(London: Harrison & Sons.) 2s. 

* British Standard Specification and Sections of Flat-bottomed 
Railway Rails.“ Report by the Engineering Standards Committee. 
(London: Crosby Lockwood & Son.) 10s. 6d. | 
Harmsworth Encyclpedia." In 40 fortnightly parts. Part I. 
En d The Amalgamated Press (Ltd.) and Thomas Nelson & 

ons.) 174. 


RECENT DEYELOPMENTS IN ELECTRIC SMELTING 
IN CONNECTION WITH IRON AND STEEL.* 
BY. F. W. HARBORD. 
(Continued from page 878). 
THE RESISTANCE FURNACE. 


In this type of furnace the heat is generated by the resistance 
offered by the whole, or a portion, of the furnace charge to a very 
powerful electric current. It is best represented by the Héroult and 
Keller furnaces, which are both employed commercially in the manu- 
facture of steel and alloys of iron. 


The Héroult Process. — The Héroult furnace for the manufacture 
of steel has been in successful operation now for several years. 
One 4-ton furnace at Kortfors, in Sweden, and a somewhat smaller 
furnace at La Praz, in the South of France, are producing steel 
commercially on a considerable scale, and of the highest quality. 
The furnace shown in Figs. 2 and 8, taken from the Canadian com. 
mission report, is a tilting furnace, so far as the construction of the 
body of the furnace is concerned, very similar to that of the well- 
known Wellman and Campbell tilting furnace. The furnace hearth 
is basic lined, as in the ordinary basic open hearth process, and two 
large electrodes pass vertically through the roof, and can be raised 
or lowered either by hand or automatically by a specially con- 
structed regulator. An alternating current of 4,000 amperes and 
110 volts is used at La Praz, and the intensity of the current 
passing through the bath is regulated by increasing or decreasing 
the width of the air-gap between the electrodes and the slag line. 
The section of the roof between the electrodes is usually made of 
bronze, in order that no magnetic circuit may surround them. The 
electrodes may or may not be water-jacketed where they i cor 
through the roof, but mon not only increases the life of 
the furnace and electrodes, but enables a considerably larger output 
to be obtained. At the date of my visit the Kortfors furnace had 
water-jacketed electrodes, while the La Praz furnace had not, but 
the latter has since been provided with these. One very great advan- 
tage connected with this furnace is that common steel scrap of good 
average quality, such as bar ends, rail ends, &c., can be converted into 
steel of the highest quality, and it is not necessary to use an excep- 
tionally pure or high-priced material, as in the induction furnace. The 
construction of the furnace is such that it enables the impurities in 
the scrap iron to be readily removed by the addition of suitable 
fluxes, and the slag can be poured off, and a new slag made at will 
to further remove any remaining impurities. The furnace is charged 
by throwing the scrap iron or steel on to the hearth of the furnace 
through the doors at the end, and the electrodes are then lowered 
sufficiently to establish the electric current, the current passing 
through the charge from one electrode to the other. In the early 
stages of the heat, when the charge is melting down, the electrodes 
are generally in contact with some parts of it, and the energy is 
largely absorbed by the numerous high геше contacts and 
small arcs between the pieces forming the charge. During this 
period there are great variations in the resistance of the hearth, and 
violent fluctuations of the current, due to the continual change in 
contacts and disruption of the circuits owing to the melting of the 
different pieces. Gradually, however, the entire charge melts, an 
arc is established between each electrode, and the molten iron and 
the two arcs absorb the greater part of the energy. "The position of 
each electrode is controlled by an automatic regulator by means of 
a small motor at the back of the furnace geared to the mechanism 
supporting the electrode. An electric mechanism actuated by 
variations of the voltage below or above certain predetermined 
limits controls the motor, which, according to the direction of its 
rotation, raises or lowers the electrode. During the melting stage, 
or when pouring off the slag, the arc is liable to be short-circuited, 
and it is better then to switch out the regulatorand regulate by hand. 

The method of working is as follows: Miscellaneous scrap, with 
some lime, is charged on the furnace hearth, and as the charge 
melts further additions of scrap and lime are made, a little pure iron 
ore being added when the metal is entirely melted. After the bath has 
been molten for some time the furnace is tilted, the slag poured off, 
and finally raked off the surface, until practically ern but metal 
remains in the furnace. A new slag is now formed by suitable 
additions of ore and lime; this is melted and kept in the furnace 
for some time, when it is removed in the same way as the first 
slag, and a third slag formed to remove the last traces of impurity. 
Ferromanganese in the case of low carbon steels is now added, and 
the metal is ready for pouring into the ladle, and teeming into the 
ingot mould. When high carbon steel is required at the end of the 
operation, “ carburite," а mixture of pure iron and carbon, is added 
in the furnace in such a quantity as to give the percentage of 
carbon required in the finished steel. During my visit at La Praz, 


s Paper read before the Faraday Society on March 6. 
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steel varying from 0:079 to 1:000 per cent. was made without the 
slightest difficulty, the former being a special low carbon steel used 


Charge No. 660, March 6th. For tool steel :— 


for transformers. The following, taken from the Canadian report, | Time. | Volts. | Kilowatts. | Time. Volts. | Kilowatt. 
gives some particulars of the electrical plants at La Praz, with | == — SS 
electrical measurements taken (the charges given are for a low | 11:45 a.m 120 220 4:45 p.m. 107 | 340 
carbon and a high carbon steel). The usual charge was about | 12:0 „ 120 200 5:5 ,, 105 340 
three tons, but the low carbon heat was a very small one, as опу а | 12:15 p.m. | 115 225 545 „ 0 x. ЭШ 
small quantity of this steel was required for a special order. An ee i ins 35 1 ч 110 3n 
alternating current is used, and is generated directly on the 4.15 107 340 : " | 


alternator at 110 volts. The alternator has 16 poles, and operates 


at 250 revolutions per minute, giving а periodicity of 33 cycles. It Beginning of run, partial gate opening, a.m........... 11:40 


is a revolving field machine, with horizontal shaft, and is directl Full gate opening, p.m. ........... ine res PARS .. 12:45 
connected to its water-wheel. The water-wheel is operated with ' End of run, p.̃ꝛrrr aa rnnt s... 7:40 
partial gate opening at the beginning of the charge to limit the Length of run, total ho VAGA VRAT MERE TENURE T e 8 
output of the alternator during the period when the current Mean voltage OO зө оо вено „é 110 
fluctuates violently, but when conditions become more stable it Mean kilowatts, partial gate opening ................ m 
is given full gate opening, and the alternator operates at full load Le 5 full gate opening ........ oe ee ч 1 
through the remainder of the run. When the furnace is tilted to Moan koras Ser fill. оош ЫТ 
scrape off the slag the current із taken off, and again applied as Total Horse bower houri рор о үс `` 8.500 
soon as this operation is completed. The electrical readings were Total horse-power-years JT a 
taken on the regular switchboard voltmeter and kilowatt- meter, for Output of ingots, kilogrammes ........... „„ 2,341 
which no calibration could be obtained. There was no ammeter in | Horse-power-years per ton of ingots (2,240Ib.) ........ 017 
circuit, hence no determination of the current input or of the power- | Cost of electric energy per ton of ingot, at 41s. 8d. per 

actor could be made. The following readings were taken : — | horse - power - Year e 78. Id. 
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Vertical Sections. 


Transverse Section E.F. Longitudinal Sections AB. & CD. 
Fio. 2,—VERTICAL SECTION THROUGH THE POURING SPOUT OF THE HEROULT Fig. 3. 
| FURNACE AT LA Praz. | 
A, pouring peut; NE ded electrode, of which there are two TX 1 
through root; Н, basio er t Dolomite bricks: H' Silica, bricks то Раа In the above figures of energy consumed the short periods have 


rammed basic material; P, motor for driving automatic tor; T, lever for | been neglected during which the current was taken off to remove 
reda be Rand: B. „ e S for геваа ше | the slag. The von 5 | the mE 11 the ieu 
ied nating curren : to short-circuit make it desirable to limit the possible curren a 
0 Cf | moderate overload by the use of a suitably designed alternator and 
| transformer. It will be noted that the energy consumed per ton of 
ingot produced was the same in the low-carbon steel as in the high- 
carbon steel, but this is due largely to the smallness of the charge 


Charge No. 658, March 5th. To obtain dead soft steel :— 


Time. Volts, | Kilowatts. || Time. Volts. . Kilowatts. in the former case, and had it been a full heat, the energy consumed 
7:45 p.m 10 | 200 | 10: — ——————. | would have been considerably less. In the case of charge No. 660 
750 TUUM AE 990 | 1100 p.m. 105 360 the bath was completely melted and decarburised and sufficiently 
9:00 „ 350 11:30 . 105 m hot to tap, five hours after starting, and had ordinary structural 
9:80 x 110 330 12:00 |. 105 360 steel been required it would have been tapped then; the remain- 
10:00 LU ing three hours were spent in purifying the melal by slagging 


я 108 960 | 


and melting the carburising additions. The energy consumed 


Beginning of run, partial gate opening, p.m........... : up to five o'clock was only 0'111 K EH. p. years per ton of ingots, 
gate opening, р.ш............................. 9: instead of 0'170 for the high-grade carbon steel. 
End of ore a m. — O IIT 12:15 The Keller Steel Process.—At Livet, at the works of Messrs. 
Mee eee total hours ee xt Keller, tin 15 s process A ee асов 5 5 
C ( 99 9* ** — 5 on ecco cn commerci yt e chief business of this firm ing the man acture 
ч spiel ta N N IZ 555 of alloys. They have, however, an experimental furnace of about 
Total kilowatt-hours ........... . . 1.410 35 ewt. capacity, in which they made an experimental heat. The 
Mean horse-power, full gate opening . . . . . . .. 480 | furnace employed was identical, from a metallurgical and an elec- 
Total horse-power-hours ........ ОНИЕ 777 trical point of view, with the Héroult furnace, differing only in 
Total horse-power-years ......................... . 0219 details as to tilting, &c. The electrodes passed through the roof, an 


Output of ingots, КШодтаттев...................... 1,283 
Horse-power-years per ton of ingots (2,240lb.) ........ 017 
Cost of electric energy per ton of ingot, at 41s. 8d. per 

horse-power-year Ce % O ¶ ‚ ¶ ‚⏑ evenness еөз ө о о е 78. Id. 


alternating current was employed; common scrap was the raw 
material, and purification was effected by removing and renewing 
the slag several times. The charge made was of medium carbon, 
and the energy consumed was about 0°120 K. n. P. years per ton of 
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ingots made. Before considering arc furnaces it may be desirable 
to compare the three processes of steel making above described. 


Comparison of Kjellin, Héroult and Keller Processes of Steel 
Making.—The amount of electric energy consumed by the Kjellin 
or Héroult process, as determined experimentally and confirmed 
by figures supplied from the books of the two firms, was practically 
the same when all grades of steel are considered, and wages for 
furnaces of the same output would be about the sume. The cost of 
repairs, refractories, &c., it is very difficult to estimate, but from 
figures taken from the respective works’ books these are more costly 
in the Héroult than in the Kjellin, the respective figures being 
58. 10d. and 2s. 6d. per ton respectively. In addition to this we 
have to add, in the case of the Héroult process, the cost of elec- 
trodes, about 10d. per ton. Assuming that the cost of scrap pig, 
&c., in both cases was the same, the difference in the cost of produc- 
tion would not be more than a few shillings per ton one way or the 
other ; unless one could compare two furnaces working under iden- 
tical conditions over a considerable period of time it would be unfair 
to draw conclusions. Since my visit to La Praz, M. Héroult has 
written to say that he has increased his output from 4 to 7 tons in 
the 24 hours; and Mr. Kjellin has increased his from 4 to 5 tons, 
which makes it still more difficult to compare the cost of produc- 
tion. The chief point, however, when one process has an advantage 
over the other, is in the cost of raw material. The Kjellin process, 
to produce the highest-class tool steel, is limited to the best Swedish 
scrap and the best Swedish pig, or pig and ore, whereas common 
miscellaneous scrap is the raw material used in the Héroult process. 
In Sweden this high-class scrap can be obtained at a comparativel 
low figure, but in other countries Walloon scrap, if obtainable at all, 
which is not likely, would cost probably £12 per ton, and possibly 
more, and it would most likely be necessary to buy the Walloon bars 
at the same price as bars for cementation. On the other hand, 
ordinary steel scrap in England can be bought from 503. to 60s. per 
ton, so that in countries outside Sweden the Héronlt process has a 
great advantage. It is quite possible that Mr. Kjellin may be able 
to modify his furnace so that he can renew his slag and thus effect 
purification in the same way as in the Héroult process, but in its 
present form. it is limited to the purest material either as scrap or 
scrap pig ore. His latest results with pure ore have no doubt 
reduced the costs, but the Héroult process still has a great advantage 
as regards the raw materials. 


Quality.—So far as analytical, mechanical, microscopic and work- 
shop tests show, steels can be made either by the Kjellin, Héroult 
or Keller process equal in every respect to best crucible steel. A 
large number of analyses taken from the centre, top, bottom and 
outside of different ingots showed the steel to be remarkably 
uniform and free from all liquation of the impurities. The steels 
were also tested for maximum stress, elastic limit, elongation, &c. 
The most important tests trom the tool steel point of view, how- 
ever, were those made at Woolwich under the supervision of Mr. 
H. F. Donaldson, chief superintendent of the ordnance factories. 
A number of different steels varying in carbon from 0:8 to 1:80 per 
cent. were sent to Woolwich and forged into turning tools, com- 
parative trials being made against turning tools of high-class 
Sheffield steel known as grade А containing 1°88 per cent. of 
carbon, and also against Mushet’s steels. Steels lower in carbon 
than the standard steel were purposely sent, to determine, as far as 
possible, the point in carbon content when the steels ceased to be 
equal to the Sheffield steels. Mr. Donaldson reported that the 
material was not as good as Mushet’s steel, and at a cutting speed 
of 19ft. per minute was useless, whereas the Mushet steel was 
working well within its capacity. As compared with grade A,“ 
the results showed that, speaking generally, there was little dif- 
ference between this and most of the steels experimented with. One 
peculiarity noticed in using the electric furnace steels as against 
Mushet’s steel was an exceptional tendency to build up a false edge 
from the material operated upon. A reference to the tables on 
pages 86, 87 and 88 in the Canadian report will show that this ten- 
dency became more noticeable as the carbon decreased. Although 
the steels examined gave practically the same results as grade A,“ 
when the actual detailed results are examined as to length of run 
and material removed in a given time, they. divide themselves into 
two classes, those quite equal, and those not quite equal to grade 
“ A.” With one exception in every trial with steel above 1:20, the 
results were equal to those obtained with grade “ A," those marked 
as not equal being lower carbon steel. This was to be anticipated; 
but the fact that in Mr. Donaldson's opinion the general behaviour 
of the steels was equal to grade A," shows that even in the lower 
carbon steels the material was exceptionally good. It is important 
to remember that these steels cannot be compared with the special 
high-speed tool steels which are so largely replacing carbon steels 
for turning tools, and the comparison with Mushet’s steel was only 
made to see if the steels under experiment were in any way superior 
to the ordinary carbon steels. The quality of the steel, whether 
made in the induction furnace of Kjellin or a furnace of the resis- 
tance type, like the Héroult or the Keller, seems to be equal in all 
respects, and the selection of one type of furnace or another would 
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depend almost entirely upon local conditions. In each case steel 
equal to high-class crucible can be made, although the Kjellin 
process undoubtedly. approaches most nearly to-the conditions 
of crucible steel manufacture; the absence, however, of any very 
appreciable amount of oxygen in the Héroult furnace is shown 
by calcium carbide having been found in the slag, according 
to some recent analyses of M. Héroult. The cost of production in 
either process will thus vary with the raw material available, but 
under the same conditions as to the cost of materials, and taking 
fuel at the present poe in this country, and electric energy at £10 
per E.H.P. year, which. is a price at which, under favourable. con. 
ditions, it might be generated, either process could produce steel 
at a price lower than the cost of crucible steel; in other. words, the 
electric furnace, even under English conditions, is a cheaper melter 
than the crucible furnace. . эз T ji 


(To be continued.) 


MANCHESTER TRAMWAYS—POWER SUPPLY”. 


BY H. C. GUNTON AND S. L. PEARCE. 
(Continued from page 889.) 


SECTION II. . 


In this section of the Paper the authors wish to put on record 
some figures which have been obtained in connection with the 
power supplied to the Manchester trams, with special reference to 
the maximum and average output auring the busy periods of the 
day. To avoid confusion, it will be well at the outset to explain 
the nomenclature which has been adopted for each of the various 
outputs or loads which occur. | o 

he full traction output from a generating station or sub station 
is the highest output which is at all continuous as given by the 
readings of the integrating wattmeters taken over the busiest hours 
of the day. | 

The Maximum traction output from a generating station or sub- 
station is the momentary maximum output which is liable to occur 
at any time during the period of full traction output, with a certain 
number of cars being supplied. This output can, of course, only be 
noted by means of indicating instruments The torm full lighting 
output will be applied, for the sake of uniformity, to what is 
generally known as the peak of the lighting load. There is, of 
course, no momentary maximum lighting output corresponding in 
degree to the maximum traction output. | 

Cars.—From the full details of the routes and services of cars 
which were availaWe, it was possible to determine closely, not only 
the total number of large and small cars running, but also the 
approximate number on different portions of the system. At the 
time the observations were made the total number of cars was about 
800 in the proportion of about 4'4 small to one large car. The 
small cars are double-decked single-truck cars with a normal carry- 
ing capacity of 46 passengers, and equipped with two 25 H. P. motors. 
The weight of one of these small cars empty is 8 tons 2 cwts. The 
large cars are double-decked maximum traction bogey cars, with & 
total normal carrying capacity of 78 passengers, and equipped with 
two 85 Н.р. motors. The weight of one of these large cars empty 
is about 10 tons 12 cwt. It appears that in Manchester a safe 
figure to take for the average passenger load on the cars during the 
busy periods of the day, taken over a complete double journey, is 
half the total normal carrying capacity; hence the weight of one 
of the small cars, including this average passenger load and driver 
and conductor (allowing 10 stone per passenger), would be about 
9:6 tons, and the weight of one of the large cars under the same 
conditions would be 18:0 tons. By taking careful observations of 
the full traction output and the maximum traction output from the 
Bloom-street station, from the Stuart-street station and from the 
sub stations, it is possible to construct curves showing approxi- 
mately the relation between these quantities and the number of 
cars supplied. ; " TENE 

Table II. gives readinga of the full traction output and maxi- 
mum traction output taken daring the busy periods—8 a.m. to 
9 a.m., and 5 p.m. to 7 p.m., at the Polygon, Moss Side and 
Rusholme sub-stations on five consecutive business days, Jan. 5 
to Jan. 9, 1908, inclusive. It also gives the combined full traction 
output for all the sub-stations which werethen running for the same 
period. It is not, of course, possible to obtain the simultaneous 
maximum traction output for all sub-stations together, from read- 
ings taken at the sub-stetions, owing to the rapid fluctuations of the 
load, but this figure can be obtained from readings taken at. the 
Stuart-street station in the manner shown in Table III. This table 
gives the readings taken at Bloom-street, Stuart-street, and thé 
sub-stations between 5 p.m. and 7 p.m. on Wednesday, December 
It is probable that the 
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Table II. 


Maximum traction Full traction 
Output kilowatt. Output kilowatt. 


8 to 9 a.m.|5 to 7 p.m.|8 to 9 a. m. 5 to 7 p.m. 


Allsub-stations,1903 (127cars): 


Jan. 5. . 983 977 

у. „ ex 971 906 
CC 991 1.032 
„ mr si 925 995 
„ TT eee wan ae 951 976 
Polygon (39 cars): | Average — 970 
UR. D. qugpedhwsca beds 636 609 321 293 
gD es SURE TEN А 583 583 287 270 
„ ee 636 689 291 297 
/ ( er 636 636 275 291 

„ . 8 583 636 287 290 
Moss Side (35 cars): Average = 623 Average = 290 
VAD oua E СС 530 503 244 281 

s Ж анаа S VS ds 530 450 292 252 
"anne Cues 530 556 805 303 
„ ee eae One sales 477 508 287 298 

Ан. ( ТТС ЕЕ 503 556 296 276 
Rusholme (12 cars) : Average = 514 Average = 283 
JAHSD. 2x pes 8 212 ' 281 88 88 
„ D 265 | 238 88 81 
EF aA ERR dues 238 244 87 93 
TE. c 222 265 82 87 

„ c toss 238 2:81 83 84 
Average = 249 Average = 86 


Table III.— Extracts and Calculations from Special Obserations taken 


over the Whole System. Wednesday, Monday, 

Dec. 81, 1902. Jan. 5, 1903. 

| bto? p.m. 6to7 p.m. 
Total number of cars running. ... 298 .. 300 
Approx. number of cars within Bloom-street area 171 173 
Approx number of cars within sub-stations’ area 127 127 
Full traction output І.Т. from Bloom-street from kw. kw. 
integrating wattmeter ............ ec. 1,550 . . 1,550 


сше: i E, from integrating wattmeters .. vs . . 1,760 


ht; _ E average of indicating wattmeters 1,773 
PEE E; calculated from integrating 


tuart-street / Wattmeters at sub-stations...... 1783 .. a 
Full lighting input H.T. at sub-stations, from 
integrating wattmeters ..... болож РУУ 444 482 
Full traction input Н.Т. at sub-stations, from 
integrating wattmeters ......... rani 1,220 1,214 
Combined full traction and lighting input H.T. at 
sub-stations, (F--G) ............ ess. 1,664 1,616 
“Efficiency of Transmission { T! assumed . . .. 985% 1 9 
Fall traction output H.T. from Stuart-street G/I or kw. kw. 
Ff — •·-- ⁰m. h . . . 1, 300 1,3001 
Full traction output L.T. from sub-stations from 
integrating wattmeters .................. 972 977 
Maximum traction output L.T. from Bloom.street 1,716 1,768 
Combined maximum traction and lighting output 
Н.Т. from Stuart-street.................. 2,100 2,020 
Approximate lighting input H.T. at sub-stations at 
same time (calculated from log sheets) .... 506 450 
Approximate lighting output H.T. from Stuart- 
street at same time №І.................. 540 480 
Approximate maximum traction output H.T. from 
Stuart-street (M- О) ................... . 1,560 1,540 
Approximate maximum traction output L.T. from 
sub-stations calculated as follows :— 
ау = Maximum traction input Н.Т. to sub.stations 
(DSCP)- оола TC 1460 .. 1,40 
q= Number of motor generators running 1l .. 11 
9з = Maximum input Н.Т. per motor generator kw. kw. 
(ilia. ЕГО КГ sd вава . 133 133 
qı = Efficiency at this maximum input. (See 
Fi IVO. eese x e 88777 .. 89:37 
Hence maximum traction output L.T. from sub- kw. kw. 
stations—(quxqi) .................... 1,222 1,199 
Ful traction output L.T. per car supplied from 
Bloom.street D/B .................. ids 9:1 9:0 
Full traction output Н.Т, per car supplied from 
Stuart-street J/C...... CF 10:2 10:2 
Full traction output L.T. per car supplied from 
sub.stations К/С........................ 11 TT 
Full traction output L.T. per car supplied from 
Bloom-street and sub.stations (D K), C 8:5 84 
Maximum traction output per car supplied from 
Bloom-street LB ...................... 10:0 10:2 
Maximum traction output H.T. per car supplied 
from Stuart-street Р/С .................. 123 12:1 
Maximum traction output L.T. per car supplied 
from sub.stations Q/C .................. 9:6 9'4 


* At this time traction and lighting loads were supplied by one H.T. 
feeder. + Approximate, 
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for the areas supplied by Bloom-street and by the sub-stations is at 
least partly due to the number of cars within the Bloom-street area 
and ‘sub-station area being greater and less respectively than the 
numbers calculated frorn the service tables. It is difficult to make 
an accurate allowance for the “ bunching " of cars in the central area. 

Fig. 11 shows in dotted lines the results from Tables II. and III. 
plotted in the form of curves, giving the full traction output (low- 
tension) and the maximum traction output (low-tension) and also the 
full traction output (low-tension) per car and the maximum traction 
output (low-tension) per car for different numbersofcars. From this 
diagram it will be seen that a safe value to take for the full traction 
output (low-tension) per caris 8:bkw. The effect which an increase 
in the number of cars supplied has in reducing the maximum trac- 
tion output, as compared to the full traction output is shown by the 
curves in Fig. 1l. It should be remembered that the difference 
between the maximum traction output and full traction output 
shown on Fig. 11 is by no means entirely due to the starting up of 
the cars, but is also due to irregularities in the distribution of the 
cars between the various areas—that is, by the bunching of the cars 
at different points. It is the importance of this ratio: Maximum 
traction output/full traction output, which it is desired to emphasise 
by these curves, and not so much the actual amount of power taken 
by the cars, which must, of course, necessarily depend on local 
conditions, and on the sizes, proportions, equipment and driving 
of the cars of different types.] In order, however, to determine 
the approximate components of the figure—8:5kw. per car—and 
put the results in a form in which they will be likely to be more 
generally useful, tests were made on one large car and one small 


97:5] 2,750 
250| 2,500 
226| 2.250 
S 
qe $ 2,000 
217.80 8 
gas 3 1,750 
9159 | © 1,00 
"S15 ,5 
TIR 
&i25| S 1,250 
8200.8 
c; 100 | J 1,000 
M 
75 780 
50 500 
9.5| 550 
0 0 


40 80 129 160 200 240 280 820 
Cars. 4°4 Small to i Large. 


Fia. 11. 


car over much the saine route between the City and Fallow field, 
and between the City and Palatine-road respectively, and on very 
similar days, having regard to the state of the track. Observations 
were made, not only of the power consumed over the whole double 
journey, measured by an integrating wattmeter, but also of the 
speed, voltage, and passenger load at different parts of the routes. 
In each case the car lamps were switched on. The following figures 
give the principal results obtained :— -- 


Double deck. Double deek. 


—— Double Single 
truck car. | truck car. 
Average passengers, including driver & con-| 90 | 20 
ductor, carried over whole double journey 
Hence average total weight of car plus eed 11:85 | 9-35 
over whole double journey ........ tons | | 
Speed double journey, incldg. stops..m.p.h. | 7˙4 50 
Average kilowatts for whole double journey. | 12°7 | 1 
Average kilowatt-hours per car- mile 171 25 
5 


Average watt-hours per ton-mile .......... | 144 0 | 9 
Correcting above on account of car not 
being loaded to its average load : 


Average kilowatt ........................ 13:9* T3t 
Average kilowatt-hours per car-mile ...... 1:87 | O41 
Average watt-hours per ton-mile .......... 1410 | 950 
12.7 х 130 _ 13. fee Ет 
12°7X 11.85 = 199. 171 x 9233 = 03. 


* It will scarcely be necessary to remind members of the valuable 
investigation made in this connection by Mr. M. B. Field, the results o: 
which were included in his Paper read before the Glasgow Section ol 
the Institution in April, 1902. | 


-— — ——— — — need 


If the above results for the single-truck car and the double-truck 
car are combined it will be seen that the full traction output per car 
for 4:4 small cars and one large car agrees with the figure 85k w. 
per car obtained in quite & different manner from measurements at 
the stations. 

(4:4 x7:8)+18'9_ 


. № 
54 8: 5kw. 


It would be expected that the power as measured on the cars 
would be rather less than the power as measured at the switch- 
boards, as in the latter case the loss in the low-tension feeders is 
included. The feeders are short, however, and this loss is therefore 
small, Knowing the approximate components of the figure—8':5kw. 
per car—curves can be constructed for any combination of small 
and large cars. Such curves have proved very useful in forecasting 
the loads which have had to be dealt with as the total service and 
the proportion of large cars increased. 

In November, 1903, when the number of sub-stations being 
worked and the number of cars supplied had been considerably 
increased, an opportunity was taken to check the figures given above. 
Between 5 p.m. and 7 p.m. on November 17, 1908, when the full 
traction output from the sub-stations was about 2,840kw., the trac- 
tion output at Bloom-street was continuously about 1,825kw. As 
the total traction output from Bloom-street and the Stuart-street 
sub-stations together between 5 p.m. and 7 p.1n.—8,665kw.—.is the 
greatest total which was obtained on that day by combining for the 
same two hours the sub-stations and Bloom-street continuous loads, 
this output is the full traction output for the whole system. "The 
number of cars running between 5 p.m. and 7 p.m. on this day was 
892, in the following proportions :— 


Double-deck double-truck cars .............. 102 
Single.deck double-truck cars .............. 18 
Double-deck single-truck cars .............. 272—892 


The single-deck double-truck cars are approximately of the same 
weight when loaded with an average load as the double-deck double- 
truck cars, and therefore the proportion of small to large cars may 
be taken as 272 to 120 or 2:8 to 1. Combining the results of the 
tests of the single cars in these new proportions, we obtain the figure 


9:8kw. per car. 
(2:8 х 7:8) ＋ 18˙9 a. 
| 38 9:8kw. } 
892 cars at 9°8kw. per car = 8,045kw. (approximately), which agrees 
closely with the 8,665 kw. actually observed. 

With regard to the maximum traction output, the distribution of 
cars on this date, between the areas supplied by Bloom-street and 
by the sub-stations, was not calculated from the service tables, but 
from the distribution of the full traction outputs it is evident that 
the number of cars in the area supplied by the sub-stations was 
about 250 to 270, say 260 cars. From the dotted curves in Fig. 11 
it will be seen that with 260 cars the maximum traction output 
would be 18 per cent. greater than the full traction output. The 
observed full traction output from the sub-stations was 2,840kw., 
and we should therefore expect 2,640kw. for the corresponding 
maximum traction output (2,840 x 1:18 =2,640 approximately). The 
actual maximum traction output (low tension) as calculated from 
the observed combined maximum traction and lighting output at 
Stuart-street was 2,775kw., or 5 per cent. more than would have 
been expected from the dotted curves in Fig. 11. While the dotted 
curves in Fig. 11 have proved sufficiently reliable for all practical 
purposes, it has been considered desirable, in view of these later 
resulis, to modify slightly the slope of the curve of maximum 
traction output, and also, of course, the dependent curve of maxi- 
mum traction output per car. These modified curves are shown in 
full lines in Fig. 11. The authors wish to emphasise that the 
particulars given in this section of the Paper refer to the outputs 
occurring during the busiest periods of the day, which govern the 
amount of plant which has to be provided at the sub-stations, and 
they hope that these particulars may be of some use in this con- 
nection. On exceptional occasions, such as after a heavy fall of 
snow, or after a general shut down, loads may occur which exceed 
these which have been indicated, but it is considered right to rely 
on the stand-by plant for such exceptional cases. 

Fig. 12 gives the load curves for January 5, 1908, for traction and 
lighting outputs from all the sub-stations vogether. It also shows 
the combined full traction and lighting output from all the sub- 
stations, the combined full traction and lighting output from Stuart- 
street, the combined maximum traction and lighting output from 
Stuart-street and the maximum traction output from thesub-stations, 
the last-named output being calculated as shown in Table III. 

Having indicated the relation which exists between the maximum 
traction output and the full traction output, it will be well, without 
going into detail, to refer to the way in which these relations affect 
the arrangement and equipment of stations for supplying power for 
tramway purposes. Fig. 11 shows that even in the case of a station 
supplying 80 cars, the maximum traction output would be as much 
as 50 per cent. more than the full traction output, and except in the 
case of a station supplying a large number of cars it is clearly the 
momentary maximum traction output which decides the number of 
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machines which must be run. On the other hand, in the case of a 
station supplying 220 cars, it is the full traction output which 
decides the number of machines to be run, as the corresponding 
maximum traction output would not be more than about 20 per cent. 
greater, and would, therefore, be within the overload capacity of the 
plant. In the case of a station supplying less than about 220 cars, 
the overload capacity of the plant should clearly be made as great 
as possible. Generally, the following considerations should be kept 
in view in order to reduce the disadvantages of the variations of the 
traction load, although these considerations are not, of course, 
equally applicable to the different cases which present themselves. 

l. The possibility of running stations in parallel on to the lines. 
It is quite possible by carefully adjusting the compounding of the 
generators in the various stations to supply the different areas in 
parallel, and this method does, on the whole, tend to reduce the 
fluctuations of the load. On the other hand, it is more difficult to 
keep the drop of pressure in the rails within bounds, and it is also 
difficult to guard against excessive loads being taken by any one 
station, especially on starting up after a general shut down. 

2. The use of machines capable of dealing with momentary loads 
greatly in excess of their normal most efficient loads. In the case 
of synchronous motor generators the shape of the “ V ” excitation 
curve of the synchronous motor is, of course, of great importance 
in this connection. With regard to generators, compound- wound 
machines, such as are used for traction work, meet the required 
conditions well, since an increase in the load is accompanied by an 
increase in the strength of the field, which is just what is required 
forsparkless commutation. The Manchester sub-station synchronous 
seís have been found capable of successfully taking momentary 
loads up to 50 per cent. in excess of their normal full-load capacity, 
though the nominal overload capacity is 25 per cent. 
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12, Cars Max. (Approx.). 4°4 Small to 1 Large. 
Fic. 12. — Stuart Street Station Load Curves, Jan. 5, 1903. 


3. The number of stations for supplying a given number of cars 
should be kept as few as possible. Where there are a number of 
cross routes it is, of course, much easier to supply a large number 
of cars from one station without excessive drop in the rails or 
excessive Outlay in inains than in the case of a single long route. 
Even in the case of & single long route, however, the arca of supply 
can be extended by incans of additional positive and negative 
feeders and boosters, and in some cases these will be preferable to 
installing a separate sub-station towards the end of the line. This, 
of course, is considering the matter entirely from a traction point 
of view. The Manchester sub-stations had to be arranged to suit 
lighting requirements as well as traction. 

4. The use of batteries, preferably with reversible boosters. (A) 
At the power house in the case of a direct-current station supplying 
a small number of cars. (B) At the sub-stations in the case of an 
extensive system supplying a large number of cars. As a rule, 
however, it is only in cases where reliability is the governing con- 
dition that the cost of providing batteries of the necessary sizes at 
the sub.stations is justified. 

The authors wish to express their thanks to Messrs. Kennedy and 
Jenkin for permitting them to publish results of tests and particulars 
in connection with the Stuart street plant, and also to Mr. J. M. 
McElroy, the general manager of the Corporation tramways depart- 
ment, for the information which he has given in connection with 
the cars and the car services. 


APPENDIX. 
‘¢ A,’’—DICKINSON-8STREET STATION, 


Eighteen Lancashire boilere, each 30ft. by 8ft., with Galloway super- 
heaters. Four Babcock & Wilcox, of 10,0001b. capacity, with superheaters. 
In practice 90deg. of superheat obtained at engine. Six sets of Green 
economisers. Working pressure, 135]b.to the square inch. Duplicate 
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steam ranges throughout. The coal is delivered by canal, discharged by 
means of travelling jib crane into the bunkers, whence it falls into the 
stoker magazines. Vicars’ stokers throughout. The coal used is washed 
slack. Lowest weekly consumption, 3°98lb. per Board of Trade unit 
generated. 

Two Ferranti vertical cross-compound engines coupled directly to 
direct-current multipolar dynamos by the British Wettinghouse Co. of 
750kw. capacity. The generators are arranged to over-compound up to 
10 per cent., and the speed of the sets is 160 revs. per min. Two Parsons- 
Siemens sets of 750kw. capacity, each running at 1,500 revs. per min., 
have just been put down. 

Two Korting’s ejector and two Parsons surface condensers with vacuum 
augmentors. Separate motor-driven circulating pumps. Condensing 
water obtained from Rochdale canal. The British Thomson-Houston 
Co,’s standard switchboards. 


B.“ — BLOOM-STRRET STATION. 


Eleven Babcock & Wilcox boilers, with superheaters, each capable of 
evaporating 18, 000lb. per hour. Eleven sets of Green economisers. Work- 
ing pressure 160lb. per square inch. Duplicate steam ranges throughout. 
The same coal-handling plant ав at Dickinson- street. Chain-grate stokers. 
Coal used, washed slack. Lowest weekly consumption, 3:21b. per Board 
of Trade unit generated. 

Four Musgrave vertical cross-compound engines, coupled directly to 
direct-current compound-wound multipolar dynamos by the British 
Westinghouse Co. of 1,800kw. capacity each, and working up to 25 per 
cent. overload. Speed 75 revs, per min. Each engine has two Musgrave 
surface condensers in parallel. Air pumps driven directly off crossheads 
of engine. Independent motor-driven circulating pumps. Condensing 
water obtained from the Rochdale canal. 

Ediswan switchboards throughout. Reverse-current circuit-breakers 
on main generators; maximum circuit-breakers on feeders. Equaliser 
bars not brought to switchboard, but run down the centre of the engine 
room. Equaliser pillars and switches fixed close up to main generators. 


“C.”"—Stuart-stREET. No. 1 STATION. 


. Twenty-four Babcock & Wilcox boilers, each capable of evaporating 
12,0001Ь. of water per hour. Working pressure, 160lb. per square inch. 
Berryman feed heaters. The coal is hauled by rail from the LancasLire 
& Yorkshire Railway Co.'s sidings right into the depot, bunkers being 
placed directly under the respective sidings. The coal and ash elevators 
are of the gravity bucket type suspended from an endless chain. Chain. 
grate stokers used throughout. Washed peas and washed slack coal used. 
Lowest weekly consumption, 8:210. per Board of Trade unit generated. 

Six Yates & Thom vertical cross-compound engines directly coupled to 
high-tension three-phase alternators of 1,500kw. capacity each, by the 
Electrical Co., running at 94 revs. per min. Overload capacty 20 per cent. 
Six Willans & Robinson’s barometric condensers, with motor-driven cir- 
culating water pumps and no air pumps. Condensing water for 5,000 н.р. 
of steam plant drawn from the Ashton canal, the remainder from Cor- 
poration mains, with four forced-draught cooling towers. Three Willans 
Electrical Co.'s high-speed sets, giving 220kw. each, at 200 to 220 volts, 
Induction-motor exciter sets. Excitation from Willans sets as alternative 
to induction-motor sets. б 

Electrical Co.’s switchboards, controlling віх 1,500kw. generators and 
18 high-tension feeders, together with feeder-testing, feeder-charging, bar- 
coupling, and interboard-connecting panels. Each high.tension feeder 
protected by high-tension fuses. uM l 


No. 2 Station (EXTENSIONS). 


Twelve Babcock & Wilcox boilers, each capable of evaporating 20,0001b. 
of water. 12 sets of Green economisers. Working pressure 2001Ь. per 
square inch. Babcock & Wilcox superheaters. Holder & Brooke feed 
heaters. Coal-handling plant same as No. 1 station. 

Two “ Wallsend Slipway ” triple expansion, four-crank vertical engines, 
coupled directly and externally to high-tension three-phase alternators of 

-8,750kw. capacity, each by the Electrical Co. Two sets of surface соп. 
densers, by Messrs. Mather & Platt, each provided with 11,000 sq. ft. of 
cooling surface. Air pumps (wet and dry) and circulating pumps driven 
direct off the crosshead of the high-pressure and low-pressure engines. 
Condensing water obtained from Corporation mains, involving the use 
of six forced-draught cooling towers. Auxiliary plant provided by the 
Stuart-street sub.station. : 

Ferranti type switchboards, controlling two 3,750kw. generators, 14 
high-tension feeders, together with feeder-charging and board-coupling 
panels. Each high-tension feeder protected by oil circuit-breakers of the 
excess-current type. Automatic oil-break switches inserted between the 

two main switchboard 'bus bars. 


DISCUSSION. 


Mr. TAITE thought the sub-station efficiency low, and asked if it wa® 
due to the size of motor-generators; how did these compare with rotar 
converters? The low total works costs of 0-27d. for Stuart-street, 0:281. 
for Bloom.street and 0:432d. for Dickinson-street were very encouraging. 
The evidence before them proved that small stations were—owing to 
capital cost—not to be considered, and that large stations were a necessity. 

Mr. L. ANDREWS emphasised the advantages of a combined station. 
He considered 78:5 per cent., as representing the average monthly con- 
version efficiency for all traction sub-stations, very satisfactory, for it must 
be remembered that it was an all-day efficiency. He had not known of 
single-phase alternating supply giving more than 50 to 60 per cent. all. 
day efliciency, and it compared very favourably with such. From the 
figures given he had deduced the cost of current generated at sub-stations, 
and found it to work out at about O-4d. per unit. It was impossible to 
obtain so low a figure at small separate generating stations. He would 


like to ask Mr. Pearce if 0:103d. per unit represented the total distribution 
cost or only to the sub-station terminals? It was interesting to compare 
the Stuart-street coal consumption of 0:17d. per unit when working con- 
densing with 0°26d. when the station was working non-condensing. The 
saving in coal when condensing was substantial and genuine. He drew 
attention to the testa of one of the 1,800kw. Musgrave- Westinghouse sets 
at the Bloom-street works with saturated steam. This set took 19-8lb. of 
steam per unit generated, and with steam superheated 90 F. only 17-21b. 
per unit generated. These figures showed a remarkable saving by the use 
of superheated steam, but he would like to ask what extra fuel was burned 
to obtain the superheat ? 

Mr. R. ORSETTICH wanted to know if any trouble had been experienced 
with the switching in and out of the motor-generators with reference to 
static effects. He had designed 250kw. motor-generators having 89 per 
cent. efficiency, and thought any more increase in the size of unit would 
not effect much further economy. 

Mr, FRITH thought capital charges should have been included in 
figures given. 

Mr. SHEFFIELD thought the question as to the use of small or large 
cars was one of traffic considerations rather than cost per car-mile. 

Mr. FIELD considered the heating effect the main factor in deter- 
mining the overload capasity of generators. He noticed that with 80 cars 
the maximum demand was 50 per cent. more than the full traction load, 
and he considered that 50 per cent. overload had really a small heating 
effect and could be easily taken up. There was no danger of motor- 
generators getting out of phase with even 80 to 100 per cent. overload of 
short duration. Batteries would reduce the heating effect by taking up 
variations in demand, but calculations showed only about 8 per cent. 
saving in the heating effect. He drew attention to the heavy demand 
after a total shut down, and did not know why it lasted so long; in 
Glasgow it was about half an hour. He considered the question of rail 
drop very important, and in Glasgow, with negative boosters, they did 
much better than the Board of Trade demanded, the greatest difference 
of potential between any two points not being more than 1 volt. 

Mr. AITCHESON (Rochdale) said that with the number of cars and 
the type necessary 25kw. per car was about the Rochdale figure. He 
instanced Coventry as a station that made use of its traction extensions 
to extend its lighting area, and asked if that was the case in Manchester. 
He also asked whether the Manchester negative traction feeders were in 
parallel with the rails or taken straight back. Also whether motor-driven 
three-phase generators had been tried in parallel with engine-driven sets, 
as motor-driven sets were installed at Dickinson-street. 

In his reply, Mr. PEARCE said that 0-103d. per unit generated repre- 
sented the total distribution cost. With regard to coal used for superheat 
boiler tests were not conducted, and he was unable to give any figures 
comparing the test of December 21st with that of the 22nd, which was an 
unofficial test. Coal figures for non-condensing and condensing were 4-11. 
and 3:2lb. respectively. Parallel running had been quite satisfactory, and 
there was a difference of opinion about the relative merits of former- 
wound coils and hand-wound. He agreed that there was little to be 
gained by increasing the size of motor-generators. The rails were not 
connected at the station, and feeders went straight back. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Recorder of Atmospheric Ionisation.—C. Nordmann describes 
another apparatus for registering the ionisation of the atmo 
sphere, which has over his own previous method the advantage 
of not requiring a high resistance or a thermostat, and over that 
recently described by Langevin the advantage of giving an 
absolutely continuous record. The apparatus consists essen- 
tially of a cylindrical condenser filled with the air whose 
ionisation is to be determined. The outer cylinder is kept at 
a fixed potential by means of a battery. The inner one is con- 
nected with the earth, so that there is a constant current from 
the condenser to the earth, whose intensity depends simply 
upon the ionisation of the air. To measure this current, the 
author makes the connection with the earth not by a wire, but 
through a jet of water connected with the inner cylinder. The 
number of drops per second can be accurately regulated, and, 
as their size is constant, they will take away a charge propor- 
tional to the potential of the inner cylinder. This, again. 
depends upon the ionisation, and thus if the potential of the 
inner cylinder is measured it will at any instant indicate the 
degree of ionisation. The inner cylinder is therefore connected 
with one pair of quadrants of an electrometer whose other pair 
is earthed and whose needle is charged. The deflection of the 
needle is then proportional to the ionisation, and is con 
tinuously registered by a photographic cylinder. The best 
arrangement is to have an outflow of four or five drops of 
2mm. radius per second. The temperature is without sensible 
influenee as long as it does not vary by more than about 10deg. 

ГС. NogDxANN, Comptus Rendus, February 13, 1905. 
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Action of Radium Rays on Conductivity.—B. Sabat has made 
a large number of determinations of the effect of radium rays 
on the conductivity of various metals. The experiments were 
made with a very strong radium preparation, consisting of 
0:2 grammes of pure radium bromide enclosed in a glass vessel 
with thin walls. Wires of the various metals were rolled on 
thin paper tubes, in the interior of which the radium prepara- 
tion was placed. In the case of bismuth, the wire was wound 
in a flat spiral. In every case the thickness of the wire was less 
than 1mm. The uniform result obtained in the case of bismuth, 
iron, steel, copper, platinum, brass and German silver was an 
increase in the resistance. This increase begins immediately 
on exposing the wire to the action of the radium rays, and 
before any heat from the spontaneous heating of the radium 
could have time to produce the effect. If tho radium is kept 
near the wires for a length of time, the rosistance increases to 
a certain maximum value. On removing the radium, the 
metals slowly return to their original resistancc. "The author 
adopts the view that the energy of the impinging B- rays is 
converted into heat, which increases the resistance of the wiros 
in the usual way. 

IB. Sanat, Comptes Rendus, March 6, 1905.] 


Dielectric Viscosity.—The quantity of electricity on the 

armatures of a condenser subjected to a potential oscillating 

in а sinuosoidal manner is retarded with respect to the electric 

field. This phenomenon, known as dielectric viscosity, has 

been investigated by O. M. Corbino with sine currents of 

frequencies ranging from 2,000 to 4,000 per second. For this 

purpose he attached to the two poles of an arc the some- 

| what complicated com- 

bination of condensers and 

в inductances shown in the 

diagram. Оп increasing 

C the intensity of the feeding 

D current and shortening the 

arc, the Duddell currents 

cireulating in the shunts 

gradually approached the 

perfect sine shape. With 

а paraffined-paper con- 

denser he obtained a lag 

L of more than 2deg. This 

lag is not due to a fault in 

the insulation, since the resistance was 10 million ohms instead 

of 1,400 ohms, as it would have to be to explain the lag. The 

author supports the theory of Hess, but extends it by 

supposing that dielectrics contain two kinds of conducting 

particles, one kind possessing a greater mobility than the other. 

The different kinds would be brought into vigorous action at 

very different frequencics. 

[O. M. Соввімо, Physikalische Zeitschrift, March 1, 1905.] 


Point Discharges — Röntgen found that for positive discharges 
in different gases the product of the mean free path and the 
minimum discharge potential is nearly constant. Warburg 
found that the discharge from a negative point was improved 
by cooling the gas, and that helium conveys the discharge 
much more readily than nitrogen or hydrogen. P. Ewers has 
since carried out 300 series of measurements, comprising 2,000 
readings, with various gases at different temperatures and pres- 
sures. To ensure purity he made lavish use of the liquefying 
machine. Two of the gases examined were monatomic—viz., 
helium and argon, and two diatomic—viz, hydrogen and 
nitrogen. He found the following law : the product of minimum 
potential and square root of mean free path, divided by the 
number of atoms in the molecule, is constant for all the four 
gases at the same temperature and pressure. Combining this 
with a law governing the relation between current and E.M.F., 
he deduces the more general law that for a given E.M.F. the 
current is simply proportional to the mean free path of the 
molecules. This corresponds to the fact that in metals the 
conductivity is proportional to the mean free path of the 
electrons. | 

| [Р. Ewers, Physikalische Zeitschrift, March 1, 1905.] 


Ionisation in Flaines,—-P, Massoulier has studied the ionisation 
in flames by means of vertical electrodes placed symmetrically 
with regard to the flame, во as to avoid the distortion produced 
by the upward current and by differences of temperature. He 
found the current sensibly independent of the distance between 
the electrodes. This tends to show that the ionisation takes 
place, not so much at the surface of the electrodes as through- 
out the volume of the flame. If the ionisation is really a 
volume phenomenon, the quantity of ions liberated per second 
is proportional to the distance between the electrodes. If 
eaturation currents could be obtained, these ought to be pro- 
portional to that distance. Experiment shows that this 
proportionality does not hold, but it is known that true 
saturation currents cannot be obtained in flames. The field is 
really localised in the immediate neighbourhood of the elec- 
trodes, in layers not thicker than 0:5mm. The field in the 
middle space is insignificant. The ionisation in flames is very 
intense, The author calculates that every cubic centimetre of 
the central region contains at least 10” ions of each sign, The 
ionisation depends, however, not only upon the temperature 
of the flame, but also upon the chemical reactions within it. 

[P. MassovuLrER, Comptes Rendus, March 6, 1905.] 


Solution of Platinum in Sulphuric Acid.— A. Brochet and J. 
Petit have carefully examined the action whereby an alterna- 
ting current is empowered to dissolve platinum in sulphuric 
acid. It is well known that platinum does not dissolve in sul- 
phuric acid when simply immersed in it, nor when serving as 
an electrode for a continuous current through it. The authors 
found that an alternating current is not essential to this action ; 
it suffices if the current is variable. Platinum is dissolved at 
the anode, the solution is coloured by the formation of sulphato, 
and the metal isdeposited at the cathode. The addition of an 
oxidiser does not favour the solution of the metal at the anode, 
but rather the contrary. It hinders the deposition of the 
metal at the cathode, since the reducer acts upon the oxidiser 
instead. The metal remains in solution. Naturally, the con- 
centration of the solution has a limit, so that a state of equi- 
librium is soon attained. Without an oxidiser, the metal 
dissolved is entirely restorod in the shape of platinum black. 
If a continuous current is superimposed upon an alternating 
current, the platinum is dissolved at the anode of the con- 
tinuous current. The.alternating current has no effect except 
in so far as it conyerts the continuous current into a current of 
variable intensity! ' 

[Ввоснет and Perit, Comptes Rendus, March 6, 1905.] 


Petrol-Electric Motor Car.— At the end of a Paper on elec- 
tric traction, recently read before the New York Railroad 
Club, Mr. W. B. Potter referred to a petrol-electric car, now 
being built by the General Electric Co. of America. This car 
is provided with passenger, smoking, toilet and baggage com- 
partments, and is 65ft. long over all. The engine room is at 
one end, and a motorman's compartment is provided at each 
end of the car to permit its being operated in both directions. 
The car complete will weigh approximately 55 tons. The 
engine will have а full-load output of 200 B. H.P. and will run 
at 600 revs. per min. It willbe direct connected to a 600-volt 
generator, the fields of which will be separately excited from 
an exciter driven by the engine. The controller for the 
motors will be provided with a series parallel switch, but no 
starting resistance in the usual sense will be required, as the 
speed of the motors will be regulated by controlling the volt- 
age of the gencrator through field-resistance points in the con- 
troller. The water-cooling system for the engine will be 
carried through radiators on the top of the car during the 
summer and in the winter through the ordinary heater pipes 
for the purpose of warming the car. An engine of the size 
proposed will provide for an acceleration sufficient to maintain 
a schedule speed of 20 to 25 miles where stops are 3 to 4 miles 
apart, and the car can be easily maintained at a running speed 
of 40 miles. It is estimated that, including all expenses—of 
the motorman, conductor, fuel and maintenance—the cost will 
be between 15 and 20 cents per car-mile. Several different 
types of engines are under consideration, as is also the use of 
kerosene as a fuel. 
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UNIVERSITY COLLEGES. 


A year ago, a deputation of representatives of the Univer- 
sity Colleges waited upon the Chancellor of the Exchequer, 
the object being to ask for an increased grant from the Treasury. 
Up to that time tho amount sct aside cach year was not 
more than £27,000, and this was unequally divided among 
some 14 University Colleges situated in different parts of the 
United Kingdom. In reply, the Chancellor said he would 
recommend Parliament to vote £54,000 for 1904-5 and 
£100,000 in the following ycar. A Committee was appointed 
to consider the allocation of the additional money, and at the 
same time to report on how State aid to University teaching 
could be most effectively organised and applied. This Com- 
mittee submitted their first report on December 19, 1904, but 
fuller reports were presented subsequently. 

In their first report, the Committee recommended the 
distribution of £9,000 of the additional grant on the same 
basis as the old, with the exception of the proportion originally 
allocated to Dundee College, this college being now provided 
for by Scottish University funds. For the present year only 
they also recommended that a second £9,000 be distributed on 
the same basis as the first, and they reserved their proposals 
with regard to the remaining £9,000. The second report was 
dated February 23, 1905, and dealt solely with the question 
of the balance then undistributed. It appears that the Com- 
mittee inquired of each college as to how a sum not 
exceeding £700 could be most usefully spent on books, 
apparatus, &c. ; as a result of these inquiries, the Committee 
have recommended that £700 be given to each of the 
11 largest colleges and £650 to each of the remaining two. 
It is interesting to observe that, with the exception of South- 
ampton, every one of the University Colleges stood in need of 
a library or of an addition to that already in existence. Several 
of the colleges were sadly deficient with regard to apparatus, 
and many were anxious either to start or enlarge their museum, 
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The third report, bearing the same date as the second, is the 
most important of all. It is pointed out that since elementary 
education has been progressively modified, so the standards in 
secondary and technical education are rising, and in every 
department of life, whether practical or otherwise, the ten- 
dency in civilised countries is towards raising the standard of 
knowledge. Now this raising of the standard is partly the 
result of the introduction of fresh subjects of study, such as 
engineering, architecture, &c., whence it follows that certain 
branches of learning which were hitherto excluded will row 
have to become recognised as “ University teaching." This is, 
however, a minor point as compared with what follows iu the 
report. The Committee state that they were particularly 
impressed by the absence of provision for post-graduate 
scholarships and fellowships, the lack of equipment in books 
and scientific apparatus, and the insuffic'ency of remuneration 
of many of the teachers. It is not suggested that the State 
should grant scholarships as a reward for past work or as 
remuneration for work to be done by teachers ; but emphasis 
is laid on the necessity of providing students, of marked ability, 
who have already obtained their degree, with means to continue 
their student life by engaging in special inquiry or research. 
Unfortunately, this difficulty is no new one, and it does not 
appear that the amount which tho Treasury proposes to 
allocate will altogether remove it. However, the Committee 
are of the opinion that the distribution of money for this 
purpose should not be in accordance with the principle upon 
which the original grant is made—viz., in proportion to tho 
income and importance of the college, but that it should 
depend entirely on tho work done by individual students. 
It is thereforo proposed that some impartial authority be 
appointed, this authority having power to consult teachers 
as to the merits of their students and to distribute the grant 
directly to the students as may seem best. Such an authority 
would necessarily have to consist of men who, from their 
experience and position, can speak with authority on questions 
affecting university and scieutific work. 

With regard to books, the opinion is expressed that general 
libraries should be provided locally, and that ouly works of 
reference on specialised work should be subscribed for by the 
State. Similar observations also apply to instruments and 
apparatus. 

It has long been notorious that the salaries of the teach- 
ing staffs of university and technical colleges are inadequato, 
and, if the Committee do nothing more, they will have 
justified their existence by calling the attention of Parlia- 
ment to the state of affairs now prevailing. This subject 
is of far greater importance than that of post-graduate work, 
for the reason that students cannot be properly prepared for 
post graduate work unless they are taught by competent men. 
The result of under-paying teachers is to drive them to extend 
their work either inside or outside the college until there is 
left to them neither time nor energy to do full justice to their 
students or to keep themselves abreast of the latest develop- 
ments in the branches of learning which they represent, For 
this reason the Committee recommend that some apportion- 
ment of the new fund might usefully be made available for 
increasing salaries. We think, however, that no impediment 
should be placed in the way of the principal teachers carrying 
on outside professional work, for, in the case of men of marked 
ability and high standing, the college will benefit by this exten- 
sion of their experience ; but, by keeping the salaries too low, 
there is more than a risk that few men at the top of their 
science or profession will be attracted to the University at all. 

While these reports are a matter for congratulation, it must 
not be forgotten that the extra grant made by the Treasury is 
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not a very large one, although it will doubtless be welcome to 
the recipients. Much depends on the constitution of tho 
authority which it is proposed to form in order to distribute 
the additional money. If the members of this are properly 
chosen, then its potentialitics for good will be very great. 
Unfortunately, its deliberations will concern University 
Colleges only, and will have nothing whatever to do with 
technical colleges, although, of course, a large amount of tech- 
nical instruction is given in University Colleges. Perhaps, 
some day, Parliament may be induced to set aside an annual 
sum specially for technical colleges, if these latter do not 
disappear entirely by becoming absorbed by universities. 


THE HOLBORN AND FINSBURY ELECTRICAL 
EXHIBITION. 


This exhibition, which opened last Monday at 118-122, Holborn, 
and will close on April 5th, has been organised by the County of 
London Electric Supply Co. for providing consumers and residents in 
the company's areas of supply with an opportunity of inspecting the 
latest developments in electric lighting, heating and power appliances. 

The Mayor of Holborn in declaring the exhibition open referred 
to the cordial relations which had always existed between the County 
of London Company and the Borough of Holborn. He subsequently 
explained the shieets of the exhibition and wished it every success. 
The Mayor of Wandsworth then referred to the excellent work 
being carried on by the company in Wandsworth. He believed 
that power supply was given to large manufacturers there at а rate 
lower than any other in. London. In reply to these remarks, 


Fic. 1.—Temporary Sc»-sraTION, 


Mr. Braithwaite, jun., Chairman of the County of London Company, 
said that they were promoting a Dill to connect together their stations 
on the north and south sides of the river. If this bill passed, the 
result would be that they would get a better load-factor and the 
tariff would be reduced. Altogether they had about 20,000 n р. in 
motors connected to their mains, and in Wandsworth alone there 
were 2,000 penny-in-the-slot meters. | 
The exhibition itself is representative in character and the stands 
and model rooms show the various applications of electricity to good 
advantage. Exhibitors have the choice of an alternating or con- 
tinuous-current supply. Alternating current at 2,000 volts is 
brought into the building from the company’s mains and is trans- 
formed in the basement to 104 volts by the temporary transformer 
station shown in Fig. 1.. Continuous current at 530 volts is also 
supplied by the company, and, for those exhibitors who require a lower 
voltage than this, there has been installed a continuous-current motors 
generator which supplies current at 200 volts. The wiring of the 
entire building was carried out partly by the exhibitors themselves 
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and partly by sub-contractors under the supervision of the company. | by the slightest effort. These baths are intended to be used in 


We understand that the insulation resistance of the wiring, at test, 
came to 8} megohms. 

One of the features of the exhibition is the large number of elec- 
trical heating apparatus, such as electric stoves, cooking utensils, 
electrically-heated irons for ironing, foot-warmers, cigar lighters, 
and so on. It appears that electric stoves especially are steadily 
gaining in favour. A stove suitable for a room of medium size is 
stated to consume about 4th of a unit per hour, the price charged 
per unit by the company for this purpose varying from 24d. to 14d. 
Stoves are let by the company, a medium-sized stove costing 7s. 6d. 
рег annum. The fittings, appliances and machinery on exhibition 
are of sound and practical design, most of them being on approved 
standard lines. A list of the exhibitors would serve almost as well as 
а more extended description to show the intending visitor the com- 
prehensive character of the exhibits, and as nearly the whole of the 
stands are occupied either with machinery in motion or with work- 
ing demonstrations of the exhibits shown, the Holborn and Finsbury 
Exhibition ranks with those instructive displays which have helped 
to familiarise the public with the possibilities and the advantages to 
be derived from the electrical equipment either of their private 
residences, their offices or their works for electric lighting or for 
driving domestic and industrial machinery by electricity. We may, 
however, devote a small space to a description of a few of the 
exhibits which promise to attract visitors to the exhibition. 

Messrs. Maple & Co. (Stand No. 1) show artistic fittings and radia- 
tors, and have a novelty on view in the shape of Cooper's electrical 
illuminating table cloth. This cloth is interwoven with parallel 
metallic braids, alternate braids being connected together and with 
one of the electric light supply terminals by means of a flexible 
cord brought under the table along the floor. The cloth is used as 
an undercloth, being covered with any ordinary table cloth. The 
portable electric lamps used are fitted at the base with two metallic 
points, which penetrate the ordinary table cloth and the “ electric 
cloth, and make contact with any two alternate braids, thus coin- 
pleting the electric circuit. 

There is, at Stand 18, a good assortment of the Western Electric 
Co.'s special makes of electrical accessories, At another stand 
furnished by this company (No. 46) a quantity of small machinery 
in motion is shown employed in driving a pump and a sewing 
machine. Encased and open type motors, alternating and con- 
tinuous-current arc lamps, desk lights, electric laundry tools, supply 
station accessories, and other examples of the coinpany’s well. 
known manufactures are exhibited at this stand. 

The County of London Electric Supply Co. show rooms fitted 
up with slot meter installations similar to the workmen’s cottages 
on the L.C.C. Totterdown estate at Tooting. 

At Stand No. 11 the Simplex Steel Conduit Co. show their well- 
known specialti:s. Amongst the novelties is the ‘ Simplex“ iron- 


Ега. 2.—“ Simptex ” InoN-cLAD CoT-OUT7. 


clad house service cut-out shown in Fig.2. The lower part contains 
а porcelain body with a clip terminal and set screws for attaching 
the incoming cable. The cover of the box carries the fuse terminals 
and can be entirely removed for replacing the fuse. A glass window 
is provided as shown. It is scarcely necessary to mention the 
Simplex Co.'s other specialities, as they are well known wherever 
electrical installation work is carried on, and can be found in a very 
large number of principal installations in all parts of the country. 
At Stand 19 the Dowsing Radiant Heat Co. have an attractive 
exhibit and show their latest form of Solarium or electric sun bath. 
These baths have become exceedingly popular, and we are aware of 
a number of orders recently placed with the company for them by 
members of the aristocracy. Special electric heaters are fixed, as 
shown in Fig. 3, in corner positions in the cabinet, and patent reflec- 
tors are employed to direct the light and heat rays upon the person 
seated in the bath, who in this way enjoys the full advantage 
ofa hot-air bath without any of the sometinies unpleasant conse- 
quences of hot air baths that are not worked electrically. The 
bather has complete control of the bath, from which he can emerge 


ordinary rooms wherever connection is made to the public 
supply mains, and the price at which they are supplied and their 
extreme portability will 
undoubtedly ensure for 
them a large demand. 

The Reason Mfg. Co. 
(Stand No. 20) show 
specimens of their arc 
lamps, street light fit. 
tings, meters, demand 
indicators, slot meters, 
time switches and similar 
apparatus. 

A well-arranged exhibit 
is that of the General Elec- 
tric Co. (Stand 21), who 
show electric lamps and 
fittings of all descriptions, 
electric radiators, heaters, 
laundry irons, shaving 
pots, glue pots, as well as 
motors, fans, &c. At the 
adjoining stand the pro- 
cess of manufacture of the 
Robertson incandescent 
lamps isshown. This in- 
teresting exhibit is always 
the centre of attraction at these exhibitions, and has become familiar 
to all who make it their business to attend such displays. 

At Stand No. 30 the Brockie-Pell Arc Lamp Co. exhibit their 
well-known manufactures, including single enclosed lamps for 5 to 
" amperes and twin-carbon enclosed lamps, for 24 to 3} amperes. 
Many of these lamps must be very familiar to the public by this time, 
as there are thousands of Brockie-Pell lamps in use, both for 
interior and exterior lighting of shops and business premises, street 
lighting, &c. 

At the Callender’s Cable & Construction Co. Stand (No. 31) there 
is an excellent display of all kinds of electrical distribution appli- 
anccs and cables. 


Га. 3.— DowsiN. ] SOLARIUM Bara. 


Fic. 4.—Tae CaLLENDER COMPANY'S AND THE BRAOCkIE-PELL COMPANY'S 
STANDS. 


The Electrical Co. have two fine stands (Nos. 82 and 52), where 
the latest type of Luna flame lamps, open and inverted, 
and small, Nernstlamps of all the latest types, Rignon lamps, 
radiators, fittings of special design, meters, advertising devices, &c., 
are shown. Stand 52 is devoted to heavier machinery, comprising 
continuous-current motors, motor generators, motor-driven drills 
and other tools and machinery, and several examples of special types 
of Rignon miniature arcs for factory and inside lighting. 
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` Messrs. Geipel & Lange exhibit devices for starting and controlling 
motors, time switches, turn-down lamps, &. Speed indi- 
cators and motor car accessories, for which this firm have secured 
a large trade, are here shown to advantage. ' 

J. & P. arc lamps, measuring instruments, switches, &c., are 
shown by Messrs. Johnson & Phillips, at stand 868, _ 

The British Westinghouse Co. (Stand 40) show two-phase motors 
of standard design and a number of accessories, including а single- 
phasesynchroscope. They also exhibit some powerful Cooper- 
Hewitt lamps. | 

The Morris-Hawkins Electrical Co. show electric motors and 
accessories, an electrically-driven dough-mixer and a Handyman " 
boot machine, suitable for trimming and finishing boots. This is 
an interesting exhibit, and will not be missed by printers and other 
traders who will be attracted to the exhibition, and will look: for 
examples of machinery in motion in which they are interested and 
will find these at work at this stand. Nodon electric valves, 
supplying continuous current for a number of small appliances and 
for charging accumulators, are shown by the Nodon Valve Co. A 
description of these valves, together with some test results, will 
be found in The Electrician, Vol. L., p. 551, and Vol. LI., 
p. 765. The valves are made for 50 to 140 volts, alternating, and 
for currents from 1 to 100 amperes. "They are made to order, how- 
ever, for other voltages and currents. 

The British Insulated & Helsby Cables (Ltd.) (Stand 50) have 
specimens of their paper and V.I.R. cables, junction boxes, tele- 
phone and telegraph cables and accessories of a most varied descrip- 
tion. Among the telephone cables there is one which contains no 
less than 680 pairs. 

Messrs. Crompton & Co. (Stand 51) have many small motors, 
accessories, arc lamps and instruments on view ; also two Punkah 
fans, driven by vertical motors hung from the ceiling. 

A fine display of electrical instruments is that made by Messrs. 
Elliott Bros. at Stand 58. This is one of the most prominent stands 
at the exhibition, and engineers interested in switchboard instru- 
ments will find much to occupy their time at this stand, where is 
also shown a working model of the motor meter," a speed 
indicator and a cyclometer combined in one instrument. The 
indicator is constructed with a specially designed governor mecha- 
nism. The whole weight of the governor is carried on ball bearings 
which require no lubrication. The cyclometer has two sets of 
figures which show at two small windows, the lower counting up 
whenever the car is run, and in this way shows the total number of 
miles which the car travels. The upper set can be set at zero 
when desired. In this way the mileage of any particular trip can 
be seen at a glance. 

The El motor & Dynamo Co. exhibit à number of motors, 
singly and applied to a printing machine, pumps and hoists. 
Verity's Limited have & fine display of motors, electrically-driven 
fans, arc lamps, cooking utensils and a number of accessories of all 
kinds. The Brush Electrical Engineering Co. exhibit alternating 
and continuous-current motors, transformers, lamps, meters and so 
on. Interesting, too, is the show of J. G. Childs & Co., which 
includes a number of automatic lifts for domestic and business pur- 
poses. Electric hoists and tackle are also on view on Messrs. G. 
Hopkins & Sons’ stand. An up-to-date central station photometer is 
exhibited by Messrs. A. Wright & Co. Messrs. Babcock & Wilcox 
display models and photographs of water-tube boilers, chain-grate 
stokers, water-softening and purifying plant and a water-tube 
cleaner, consisting of a small water turbine which drives a number 
of short arms carrying some toothed steel discs. The water to drive 
the turbine is obtained from a boiler, and as the turbine rotates the 
arms, which are hinged, are pressed outwards and against the 
interior of the water tubes by centrifugal force, thus cleansing them 
thorougbly. 

Practical woodworkers will be interested in the display of Messrs. 
F. W. Reynolds & Co., who exhibit an electrically-driven band saw, 
в 12in. overhand planer, a spindle machine and a Hercules " and 
mortising machine. The Union Electric Co., at Stand 64, show 
motors, arc lamps, indicating meters, switch gear for high and low 
tension and so on. The flame lamps supplied by this company, 
which are becoming so well known in many of the principal London 
thoroughfares, will be found installed here. Monté-Callow & Co. 
exhibit standard motors, starters, regulators, controllers, measuring 
instruments, Atkinson’s ” maximum demand indicators, &c. 

Messrs. G. Candler & Sons have furnished a dining room which 
is electrically heated and fitted 

Some beautiful ** kupronised " busts, figures, plates and so on are 
shown by Messrs. Dellagana & Co., also a collection of electric light 
accessories, bells and similar work. 

. The Electrical Co. show * Luna" flame lamps, Nernst lamps, 
Rignon lamps and have also a fine display of electric fittings. 

The India Rubber, Gutta Percha & Telegraph Works Co. have on 
view their Silvertown specialities, such as ‘‘ Association " wires and 
cables, submarine cables, motors, jointing material, instruments and 
other accessories. 

Messrs. G. Worsman & Sons show a refrigerating machine in 
action driven by an electric motor. 


The National Telephone Co. display a fine series of telephones 
and accessories. 

Some very powerful Cooper-Hewitt and Bastian lamps are shown 
by Messrs. A. W. Penrose & Co., who also exhibit, at another stand, 
es lift equipments, electrically-driven machine tools, motors 
and arc lamps. 

Messrs. Nye & Sons have on view knife-cleaning machines, 
coffee mills and roasters and other labour-saving machines, which 
may be driven by one and the same electric motor by means of a 
flexible shaft, the ends of which are readily attached to the electric 
motor shaft and to the shaft of any one machine, respectively. 

Messrs. H. Dakin & Co. show some very artistic fittings and 
globes of cut glass. A feature of this stand is the fancy glass globes 
with designs in green. Green light is not desirable, but the globes 
referred to, although green in parts, do not give off green light. 

Electrical fittings of every description are also shown by 
the Adnil Electric Co., Durtnall & Pries, C. J. Ferguson & Co., 
Henderson, Blanchet & Co., Hunt & Hess, Ernest Е. Moy (Ltd.), 
W. G. Murrin, W. Newton, R. Russell & Co., B. Weaver & Co., 
Westminster Engineering Co., J. Wilson and A. H. Wood & Co. 
and Messrs. A. Boyd & Son. Electric lamps and their accessories 
form the greater part of the exhibits of the Linolite Co.; and 
Messrs. J. Richmond & Co. and Waygood & Co., show lifts, 
hoists and corresponding accessories. Electrically- operated pianos 
are shown by Messrs. Elman Bros. and D. Harper & Co, while 
glass wares for accumulators, &c., are to be found on the stand of 
the Jeumont Plate Glass Works. 

We have not space more than to refer to the excellent exhibits 
made by a large number of installation fims who have taken stalls 
at this exhibition. These stalls are numerous, and every one of 
them well worth a visit. Some of them are conspicuous for a 
number of useful domestic appliances, electrically driven or heated, 
and many others display some excellent examples of the metal 
workers' art in electroliers, standards, pendants, brackets and other 
fittings. Downstairs in the power section of the exhibition there 
are a number of stands which will well repay a visit, not only from 
local residents, but from others. There are numerous attractions 
to visitors, not the least of these being several electrically-operated 
pianos and other instruments. An excellent band helps to make an 
hour's visit to the Holborn and Finsbury Exhibition pass pleasantly, 


CORRESPONDENCE. 
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A PECULIAR LIGHTNING EFFECT. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Thé following rather unusual thing occurred at Burnley 
during a recent thunderstorm. The outburst was very brief 
although the atmosphere was very threatening for. the greater 
portion of the day. Only one “clap” was heard. At the 
same time the earth fuse at the station was blown and the 
negative voltmeter dropped off the scale which reads down to 
190 volts, so there was as much as 30 volt drop. This only 
lasted a few seconds and the fault disappeared. . 

Afterwards we found the electricity supply was cut off from 
а consumer's premises. On investigating the matter we found 
that the negative service cable had been destroyed. The 
service crosses underneath the paved street in a 3in. iron pipe. 
The cable is armoured and Ends in the consumer's fuse box. 
The lights were extinguished at the moment of the electric 
discharge. The fuses in the premises remained intact, but 
the armouring of the cable was burnt through in several places, 
the insulation being charred and the 7/16 cable burnt through 
near the point of connection with the main. At this point the 
armouring was broken when putting in the service. No 
damage to the roadway was visible. The next building is a 
church with a steeple. "The consumer says the flash and report 


were simultaneous, and that he never experienced anything so 


severé before.— Yours, &c. R. BIRKETT. 
Electricity Supply Works, Burnley, March 21st. 


THE LIFE OF NERNST BURNERS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Referring to Mr. Walton’s letter, re new U“ type 
Nernsts, our experience in Tynemouth may be of interest. 
We have about 1,000 Nernsts on our mains, a large proportion 
being of the new type. Most of them are looked after by the 
station. Occasionally we have a run of bad luck with a few, 
but I much prefer the later U ” type of burner. For street- 
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lighting work the average life seems likely to work out at over 
500 hours per lamp, and I think that as time goes on we may 
improve on this. I think that for houses the life will be about 
the same amount. | 

Lamps hanging at an angle give some trouble. The weight 
of the lamp causes it to sag downwards, so that very often one 
of the studs is not in proper contact with the lamp-holder 
plunger. This difficulty could be got over by a better design 
of the contact studs. 

Our most interesting result has been obtained in the works, 
where the polarity is frequently reversed in the course of the 
evening, when we change the load over from one aide to the 
other to bring it against the outside out of balance. Under these 
circumstances, the lamps last very well indeed, although run 
right up to their voltage, apparently longer than when run 
with constant polarity. I intend to put a reversing switch on 
some street lamps to see the effect on them. The switch will 
reverse the polarity each time the lamp is switched on. 

This effect, of course, is quite different from what happens 
when a lamp is permanently put on the wrong way ; it is also 
different from an alternating current. If further experiment 
confirms the result obtained with a few lamps in the station, 
then it may be worth while to use the method on a large 
scale.— Yours, &c., C. TURNBULL. 

Electricity Works, North Shields, March 21. 


PARLIAMENTARY INTELLIGENCE. 


— aad 


LONDON ELECTRIC POWER BILLS. 

Earl Camperdown's Committee of the House of Lords resumed con- 
Bideration of the nine electric power bills proposing to supply electricity 
throughout London on Friday last week. The Committee and list of the 
bills were given in our last issue. The previous sitting was beld to 
determine the procedure. The first bill dealt with was that of the 


ADMINISTRATIVE Сосмтү OT Lonpon & DISTRICT ELECTRIC 
PowER Co. 


Friday, March 17. 

The Hon. J. D. Fitzgerald, K.C., Mr. H. Lloyd, K.C., Hon. Evan 
Charteris, Mr. Arthur Paget and Mr. Lynden Macassey are the counsel 
for the promoters. 

The Hon. J. D. FITZGERALD, who opened the case for the bill, said it 
was а proposal to incorporate a company and to confer upon that company 
powers for the supply of electrical energy in the County of London and 
certain adjacent districts in the counties of Middlesex, Surrey and Kent. 
The idea of the promoters was to establish three generating stations on 
the banks of the Thames in suitable positions for the purpose of obtain- 
ing a cheap supply of coal, and practically an unlimited supply of water 
for condensing purposes. From these stations a supply of electrical 
energy would be given at a very cheap rate to all the existing electric 
supply companies and local authorities, if they desired it, and aleo to 
apy person requiring supply for power purposes. The area scheduled 
in the bill was divided into two portions, described as the ''non- 
industrial" and the industrial“ areas, the powers in respect of 
which differed somewhat. The bill was a power bill for London framed 
on the lines of the power bills which had been passed in considerable 
nambers over large industrial areas throughout the United Kingdom 
within the last five years. He thought he was correct in saying that 
London now was the only industrial area in respect of which a power 
bill had not been passed. Referring briefly to the history of legislation 
on this subject, Mr. Fitzgerald said that when the two Electric Lighting 
Acts of 1882 and 1888 were passed, they were framed principally for the 
electric lighting business, although, as a matter of fact, the supply of 
energy for power purposes was not prohibited. But lighting was regarded 
as the main object, because the prices that were supposed to be the 
ordinary prices in those days were prices that made the use of electricity 
for power purposes on a large scale absolutely prohibitive. In 1889 an 
enquiry was held by Sir Francis Marindin, on behalf of the Board of 
Trade, with the result that numerous Provisional Orders were granted 
to various local authorities and companies for the supply of electricity in 
certain areas, and further orders had been granted from time to time 
since. Under none of these orders was a monopoly granted, for com- 
petition was allowed in some cases. The result was that at the present 
time there were, within the area of the Administrative County of London 
Co., 30 local authorities and 21 companies supplying electrical energy. 
These owned 62 generating stations. The price which was ten years ago 
regarded as an average one was 6d. per unit, but this would be absolutely 
out of the question at the present time. The reason for this, as he had 
already mentioned, was that it wae not then foreseen what an enormous 
demand would arise for electric traction purposes, nor was it then 
known that by concentrating the plant for the generation of electricity 
in large stations placed on suitable sites, the price of energy could 
be so reduced as to make it not a luxury, but far away more 
economical than steam for large manufacturers to make use of it. 
When all these conditions were realised years afterwards, the first 
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power bill was introduced in 1898, and, as a consequence, a joint 
committee was appointed, presided over by Lord Cross, to consider the 
questions that arose in connection with this matter. One of the questions 
which Lord Cross’s committee had before it was the desirability of 
the establishment of large central generating stations for the purpose of 
supplying over a large area. This committee answered the question 
as follows :—'' Where sufficient public advantage is shown, powers may 
be given for thesupply of electrical energy over an area including the dis- 
tricts of numerous local authorities and involving plant of exceptional 
dimensions and high voltage. The committee further think that uuder- 
takings of this character may properly be authorised on conditions differing 
in some respects from those imposed by and under the existing acts. 
As a result of that report several power bills were introduced in the next 
session of Parliament, and were referred to a select committee presided 
over by Sir James Kitson. By this committee the whole matter of the 
framing of these power bills was most carefully considered, and the oom. 
mittee, in fixing the form of the bills, had the assistance of the Board of 
Trade, and this form had been adhered to practically ever since. 

The CHAIRMAN : Can you tell us whether there were any companies 
working provisional orders in the areas of these power companies? 

Mr. FITZGERALD said he could not recollect whether there were 
any companies in the areas in question, but there were certainly local 
authorities, some of which owned provisional orders, and others had 
applieations for orders pending. 

Continuing : Some 20 power bills had now been passed, inclading such 
areas as Yorkshire, South Wales, Tyneside, Cleveland and Durham, &. 
Most of the existing power companies had not been established a suffi- 
ciently long period to enable one to speak of what they had performed 
with the exception of the Tyneside Co., and he would bring very strong 
evidence, indeed, to show how enormously successful this company had 
been. London undoubtedly required a power company, for at present 
there were something like 600,000 hands employed in the industrial 
centre, and the horse-power of manufacturing machinery there already 
amounted to 450,000 н.р. Of that only about 4 per cent. was at present 
supplied by the existing companies and local authorities. This alone 
showed that the present means of supply was quite inadequate for the 
demand, for the reason that the stations were much too small and badly 
placed, Many of them were cramped, and from their surroundings 
incapable of extension except at an enormous cost, and most of them 
were not equipped with the machinery for economical production on a 
large scale. Taking the most modern and largest of the London stations 
they were all open to one or other of these objections. The stations had 
all been designed and constructed for the purpose of carrying on a light- 
ing business, and, in fact, the lighting business of the present authorities 
was 90 per cent. of the total. The non-industrial area of the bill included 
all the principal residential parts of the West of London, as well as the 
whole of the City of London and the Strand. The industrial area 
took in all the East, North-East and South-East of London, as well 
as a stretch of rural country, the reason for this being that it was 
now the policy of manufacturers to remove their works out into the 
country where the conditions were favourable. The diffisuky of obtain- 
ing cheap power which had hitherto existed in this connection would be 
done away with under this scheme. It was proposed to erect three 
generating stations, one on the south of the Thames at Greenwich, 
another nearly opposite on the north at West Ham and a third at 
Fulham. The first two would be the main generating stations. The capital 
proposed was £5,000,000 and the usual one-third borrowing powers. This 
capital would be raised by instalments as the business progressed, but if 
the hopes of the promoters were realised the whole of the capital would 
be required in a very moderate time. 

Perhaps the mcst important part of the bill was the price, and this was 
given in the second schedule as follows: (1) The charge to be made by 
the company to any consumer shall not, in respect of the total units 
supplied, exceed the rate of 14d. per unit. (2) The company shall, it 
required by the consumer, make such charge by way of a fixed sum per 
quarter annum not exceeding £1 per quarter per kilowatt of the maximum 
power required to be supplied, and in addition a sum not exceeding 4d. 
per unit for all units supplied to such consumer." Under No. ?, there. 
fore, а moderate consumer of current for power purposes for 8 hours out 
of the 24 hours, the price would work out at about 0:8654. per unit. 
These were record prices, because in not one of the other power bills 
were such low charges inc'uded as the maximum. The promoters of 
this bill numbered 63, including Sir Andrew Noble, Mr. Eric Hambro, 
Lord Armstrong, Mr. Yarrow and Sir George Gibb. These were gentle. 
men who knew what they were about, and who had considerable financial 
strength. In fact, it was an offer of those gentlemen to provide a supply 
of electricity throughout London at a rate which no company had ever 
offered in an industrial area before. 

With regard to the business to be done by the company, he would deal 
first with the non-industrial area. The promoters’ opinion was that 
they could supply nearly all the existing authorities at a much lower price 
than they themselves were generating at to-day. There was no compulsion 
to take power from the promoters of this bill, and in fact, it was not 
anticipated that all the existing generating stations would be scrapped at 
at once. But where the supply was increasing and the present generating 
plant was not sufficient to deal with it, it would be found to be much 
more economical to take this additional supply from the new company. 
It was also proposed, in the non-industrial area, to supply railway com- 
panies, tramway companies, canals, docks and Government departments. 
When the existing railway and tramway companies in London adopted 
electricity as the motive power, they had in all cases been compelled to 
set up generating stations of their own, there being no company in exist- 
ence to supply the necessary power economically. In this manner the 
Central London Railway, the Metropolitan & District Railways and the 
London United Tramways Co. had all to build separate generating 
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stations. These companies now, of course, could not be expected to be 
customers of the new company, but there were numerous other under- 
ground railway schemes coming before Parliament, as well as the nume- 
rous suburban railway lines, carrying a large traffic. In this respect a large 
demand might be looked for. That these estimates were not merely the 
sanguine hopes of the promoters, but were based upon fact, was proved 
by what had taken place around Newcastle, where the North-Eastern 
Railway Co. and the Tyneside Tramways Co. both took energy from the 
power company there, 

The CHAIRMAN: Do you take powers for lighting in the non-indus- 
trial area ? ö | 

Мт. FITZGERALD: Not in the ordinary sense. The proposal was 
that any power consumer might use the energy for lighting his premises 
to the extent of 20 per cent. of his total supply. In the industrial area 
there were a very large number of manufacturers, which created a mag- 
nificent field for carrying on a business such as was proposed in the bill, 
and 250 firms, employing 80,000 hands, had petitioned in favour of the 
bill. All that was being proposed here had already been done on the 
north bankfof the River Tyne, where steam driving in factories had been 
almost entirely displaced. Up there, it was true, the coal was much 
cheaper than it would be in London, but this would be more than com- 
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Commission оп Coal Supplies had put the average consumption of coal 
in the production of steam at 5lb. per horse-power. By the erection of 
stations such as were proposed this would be reduced to about Alb., with 
& consequent saving of hundreds of thousands of tons of coal per year in 
London, as a result of the reduction in the number of small plants. 
Dealing briefly with the opponents to the scheme, counsel remarked that 
the electric light companies and the local authorities alleged competi- 
tion. But if any competition did take place it would be of the smallest 
possible character. In the non-industrial area no competition at all 
would take place with regard to lighting, which was the principal business 
there. With regard to power supply not one of the existing electrio 
supply authorities in that area supplied the consumers which it was 
anticipated the new company would supply—viz., railways, canals, tram. 
ways, Government departments, &c, Concerning the industrial area power 
consumers could only be supplied with the consent of the authorised 
distributor, and failing consent the Board of Trade would be asked to 
determine whether such consent was reasonably withheld. The promo- 
ters asked for no monopoly. The London County Council, and the City 
Corporation's petitions raised the question of purchase. But this had 
always been regarded as inapplicable to power companies as a general 


| rule. Nearly all the petitioners alleged the breaking up of streets, but 
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pensated for in London by the larger size of the stations and the greater 
demand. There would be an enormous saving in capital cost in propor- 
tion to the output. The average capital cost of the existing London 
generating stations was £51 per kilowatt, whereas the capital cost of one 
of the proposed generating stations under the bill would be less than £9 
per kilowatt. The generating stations would havea capacity of 90,000kw. 
The most modern of the London stations cost £30 per kilowatt. Steam 
turbines would be employed, and their general advantages over steam 
engines would be explained by his witnesses. In working costs, how- 
ever, the saving in coal consumption in using 1,000 n. p., turbines, as 
against 500 н.р. turbines was 25 per cent. per kilowatt hour, and 33 per 
cent. if 10,000 н.р. turbines were used, as was the intention of the pro- 
moters. The largest steam turbine at present in use in London was 
750 н.р. Another source of economy anticipated by the promoters was as 
& result of the position of the generating stations, which gave ample water 
for condensing purposes and cheap water-borne coal. 1t might be stated 
by the opponents to the bill that they were already supplying power at a 
cheap rate, but with the existing stations chiefly supplying lighting during 
certain hours, it was possible to supply power during the day time at a 
cheap rate, but it was not possible to carry on а business of the magnitude 
proposed by this bill. A still further economy by the use of large gene. 


it was not the intention of the promoters to do anything against the 
wishes of the local authorities. 

[We dealt with the contents of the bill at some length in our issues for 
Nov. 15 and Dec. 30, 1904, and March 10, 1905, and give a map of the 
area above.] | 

Мт. С. Н. MERZ, consulting engineer to the promoters, after dealing 
at length with the general advantages of a cheap supply of electric power, 
in the course of which he stated that the use of electricity brought 
about a saving of 40 per cent. in power compared with. steam driving, 
went into the prospects of the new company. In the industrial area 
there were factories employing 600,000 persons, and these factories were 
almost all entirely driven by steam, The only explanation that he could 
offer of the present small use of electrical power was the high price that 
was charged by the existing undertakers, a disability which would be 
removed if this bill were passed. The main object was to supply 
energy to authorised distributors, and also generally to persons whio 
carried on their businesses over large areas, such as railway and 
tramway companies, &o., who could not obtain their energy from one 
small local generating station. Two of the proposed generating 
stations were situated on the River Thames below all the bridges, and 
great reliance was placed upon the situation of these stations. Having 


rating stations was in coal consumption. The recent report of the Royal | gone into the requirements of London and the position of electrical supply, 
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he had compiled a table showing the amount of electrical power supplied 
from public generating stations per 1,000 head of population in various 
large cities of the world. First of all came Boston M with 41 K. p. 
per 1,000 head of population; the Newcastle-on-Tyne Electric Supply 
Co. came second witb 30 B. P., whilst London was last with only 5 н.р, At 


present in the industrial area the amount of current for power purposes 


supplied by the existing undertakers was only 18,316 н.р. and in the 
whole area of the Bill 34,236 н.г., and he knew of no electricity 
supply station in London whose costs were so low that it would not 
pay them to come to an agreement with the promoters on the terms. 
If all the manufacturers 
wer from the promoters it was 
estimated that by 1911 the demand would be 380,000,000 Board of Trade 
units per annum; and, in addition, assuming the present curve of 


given in the second schedule to the bill. 
in London could be induced to take 


increase was maintained, the lighting demand would be 298,000,000 units. 


Then as regards traction, assuming that all the existing suburban lines 


were worked electrically with the present speeds and present traffies, the 


demand in 1911 would be 552,000,000 units, making & total demand of 


1,200,000,000 units per annum six years hence. These were, of course, 
maximum possible figures. The existing stations could not possibly deal 


with such a load. No one in London hitherto had set to work seriously to 


encourage the use of electric power in the manner proposed by the pro- 
moters. To make such a business a success every possible customer 
must be secured and considerable help given in the reorganisation of the 
various work for electricdriving. This latter often included the hiring outof 
the machinery, and the Tyneside Со. had £100,000 invested in this manner. 
The average total cost in London at present was 1:92d. per unit, whereas 
something under 14. would be the average price charged by the promoters. 
It was not proposed to interfere in any way with the present undertakings, 
and all his estimates had been based on the demand that would arise in 
the future, in excess of what at present existed. His opinion was that 
London offered unique opportunities for the generation of electricity on & 
maximum scale, and therefore should be supplied at a cheaper rate than 
any city in the world, even those on the Continent where the current was 
generated by water power. The design of the existing stations was all 
against the supply of power as he deemed it was necessary, and even the 
most up-to-date works—the Willesden works of the Metropolitan Co., and 
the Bow station of the Charing Cross Co.—were primarily designed for 
lighting loads. In the stations proposed by the promoters, the kilowatt 
capacity for the same output of the smaller stations put together would 
be 30 per cent. less. The average capital cost of the generating station in 
London now was £51 per kilowatt, against about £10 of the promoters. 
After laying great stress on the advantage which would be gained by the 
use of large turbo-generator sets, Mr. Merz handed in the following table of 
estimated capital expenditure of the new company :— 


I.— Capital Expenditure of Proposed Undertaking, 


1910. 1916. 
Works completed. Works completed. 
Generating stations .............. £717,200 ...... £2,615,000 
Transmission system ........... К 583,000 ...... 1,872,000 
Sub-stations and distribution system. 401,000 ...... 1,503,000 
Plant ор loan .................... 200,000 ..... , 400,000 
£1,901,200 ...... £6,390,000 
Land and preliminary expenses .... 180,000 ...... 350,000 
Total. £2,081,200 ...... £6,740,000 
Less.. Reserve, &c... brevis 500,000 
Net capital required........ £2,081,200 ...... £6,240,000 
Capital authorised by the bill.......... £5,000,000 
Borrowing powerr̃r ss q ͥ 1,667,000 
—— £6 667,000 


The figures represented the capital expenditure which was estimated 
at 1910 and 1916 respectively, the 1916 figures being calculated on 
supplying two-thirds of the 1,200,000,000 units above referred to, so that 
his estimates were well on the right side. The actual demand calculated 
for in the 1910 figures was:—Lighting, 64,000,000 units; traction, 
23,500,000 units; and ‘“ bulk," 50,000,000 units. The estimated capital 
cost of the proposed generating stations was as follows :— 


II. — Cost of Proposed Generating Station. 


Capacity of station, 90,000kw. 
Capital Expenditure— 
1. Land 


J)) M RE ККУ Г Г . £40,000 
————- £40,000 
2. Condensing conduits, sidings, quays and 
main foundations .................... 71,000 
3. Iron buildings, chimneys, boilers, piping, 
auxiliaries and coal-handling plant...... 330,000 
4. Generating plant ...................... 195,000 
5. Switch gear and sundr ies .. 50,000 
652,000 
6. Engineering, supervision and contingencies, 
10 per cent. on all expenditure except land 65,200 
— —— 717,200 
Totül. es (ee o pg pA ACE eee £751,200 


Expenditure per kilowatt, 55:4, 


The estimates for the transmission and distribution system are given i 
the following table :— l y given in 


III. — Transmission and Distribution Systems, Proposed Undertaking. 
For dealing with For dealing with 


u supply assumed supply to whole 
Transmission system— for 1910. area, 
Main system—Conduits ................ £232,000 .... £524,000 
Cable ee 136,000 689,000 
Tributary system—Network ............ 162,000 489,000 
: p | 530,000 .... 1,702,000 
Engineering and contingencies, 10 percent. 53,000 .... ; 
Тоа1................ .... £583,000 ....£1,872,200 
Sub. stations and distribution system — 

Main high-tension distributing centres .. 19,000 85,000 
Transformer sub-stations .............. 90,000 180,000 
Low-tension network .................. 210,000 801,000 
Conneotions to consumers .............. 45,000 300,000 
mE 864,000 .... 1,366,000 
Engineering and contingencies, 10 percent. 36,400 .... 136,600 
£400,400 ... £1,502,600 
Land for sub.stations .................. £40,000 . | . . £100,000 


Continuing, Mr. MERZ said it was proposed, as regards main cables, 
to lay a ring main round London in streets which would: be agreed upon 
with the local authorities, The mains would be laid with sufficient spare 
conduits so that the streets would never have to be broken up again. 
The route of these mains would be arranged so as to tap as nearly as 
possible all the existing supply stations, railways, &c. It was proposed 
to adopt a pressure of 12,000 volts alternating, the periodicity being 25. 
This was unsuitable for lighting purposes, so that it was an additional 
safeguard against direct competition for the present lighting supply. 
The promoters were willing to meet all the reasonable requirements of 
local authorities as regards the routes of mains. His estimates of works 
costs and revenue were as follows :— 


IV.— Works Costs at Proposed Generating Station. 
Works Costs per Board of Trade Unit Generated — 


ВВВ. заан аана 0:0225d. 
Coal ....... — РОУ ВС А 
Water, oil, & %. . 0 00454 
Repair „ OOLTd 
0.154d 
V.—Estimated Revenue. 

Cost of generating By sale of 137,500,000 
183,300,000 units at units at 07d ...,.... £401,082 
0-1541d. per unit. . . £117,617 | Sundry receipts ....... . ` 20,000 

Distribution............ 23,680 

General expenses,manage- 421,042 
ment, rent, rates, taxes, Deduct expenses as stated 290,337 
insurance, sundries.... 58,500 

Selling department...... 15,000 Balanced £130,704 

214,797 

Depreciati’n, renewals,&c. 75,540 

It! £290,337 


———— 


This balance would be sufficient to pay a dividend of 6 per cent. оп а 
capital expenditure of £2,000,000, as set out in the first column of 
Table I. Not one of the units estimated was at present supplied by the 
existing companies ; it was all new business. With regard to the £15,000 
for the “ selling department " in Table V., he said this was necessary, $5 
it would be impossible to secure this amount of bu:iness without some 
expense in the way of a special department to give advice to intending 
consumers. The item “ Sundry receipts" £20,000, was the rental on the 
apparatus which it was proposed to hire out, and the interest on the 
capital which it would be necessary sometimes to lend to manufacturers. 
He regarded his estimates as fair ones for the needs of the districts by 
1910. So far as the opposition was concerned, he could not see what the 
companies had to complain about, especially in the non-indastrial ares. 
In the '' industrial" area they could only supply direct to a power con: 
sumer with the consent of an authorised distributor, or, failing such con- 
sent, with the consent of the Board of Trade. There would be no 
competition for lighting, and, he maintained, no competition for power. 
because the existing authorities were practically not supplying any at all. 
If the local authorities throughout the area purchased current on tbe 
terms of the bill they could reduce their present charges, and by the year 
1931 would have saved millions of money, 


Monday, March 20. 


The CHAIRMAN said he had been reading the other bills which were 
before the Committee, and was in a little doubt as to what would happen 
with respect to them after the Administrative County of London Bill had 
been heard. Supposing it was thought that it wasnot expedient that the 
latter bill should not proceed, he apprehended that the other bills would 
come up for consideration one by one and be dealt with on their merits: 
but supposing that the Committee decided against the present bill, he 
was not quite clear as to whether that decision would have neocssarily 
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any effect upon the other bills. He was anxious that no injustice should 
be done to the remaining bills. | 

Mr. BALFOUR BROWNE, K.C., thought the Committee would find 
that the best course was, that after hearing the case for the present bill, to 
postpone any decision until all the other bills had been heard. 

The CHAIRMAN said he thought there was a difference between the 
proposals of the other bills and the present one, which was merely asking 
for powers to supply in bulk. 

Mr. BALFOUR BROWNE : That is what they say. 

The CHAIRMAN : The other bills seem to be for extensions of existing 
areas. 

Mr. BALFOUR BROWNE: And also for supplying in bulk. 

The CHAIRMAN: I understand then that you think it expedient that 
we should hear all the bills separately. | 

Mr. BALFOUR BROWNE: Yes. 

Other counsel agreed with this view. | 

Мт. С. Н. MERZ was then cross-examined by Mr. Balfour Browne оп 
behalf of the’existing companies and the promoters of the competing bills. 
At the commencement a little discussion took place as to the origination 
of the Newcastle Fower Co., from which it was made clear that the New- 
castle-upon-Tyne Electric Supply Co. was started as a lighting company 
with Provisional Orders, and that in 1899 the Walker and Wallsend Gas 
Co. obtained an Act for the supply of electricity, which the Newcastle 
Company acquired. Continuing, Mr. Merz said that he had taken his 
figures for horse-power of electric motors installed in London from The 
Electrician Tables, which were the most complete that he knew of.* On 
the question of the average cost per kilowatt oapacity of the existing 
London stations which he had put in—viz., £51—this was comparable 
with his own estimate of £8°4 per kilowatt, neither including anything 
for sub-statione. He knew that several London stations averaged less 
than £51, but even the Metropolitan Electric Supply Co.’s figure of £32 
for their Willesden station was comparable with his £8:4, because they 
both included something for future extensions, He did not know how 
the demand for power in Londcn was increasing, but whatever it was 
it was not being met on the right lines, because by the nature of the 
existing stations there was no question that they would have to be 
scrapped eventually. It was only a question of time. Of course, the 
London companies could do what was proposed by the bill if they had 
the morey, the land and the same bill. The position of the ring main 
was such that it would touch the existing company’s generating stations 
at Bow-road, Deptford, Wandsworth and Wood-lane, among others. The 
energy would be transformed for power consumers, but supplied in 
bulk at high pressure to authorised distributors. An authorised die- 
tributor would have to take onergy for seven years, and guarantee for 
that period 20 per cent. of the cost of the mains. The bill also differed 
from the Provisional Orders of the existing companies in that the com- 
pany was not bound to supply in any district or lay mains in any 
particular streets. 

Mr. BALFOUR BROWNE : You are not really bound to supply any 
one, whereas the London companies are bound to supply all who ask for 
electricity. 

The CHAIRMAN : Under clause 52 the promotors are bound to supply. 

Mr. BALFOUR BROWNE: Yes, but only upon arbitration terms. 
The maximum prices are not binding on anyone. 

Under further cross-examination by Mr. Balfour Browne, 

Mr. MERZ said that the prices in the bill did not include transforma- 
tion of the three-phase current, or reduction in pressure. The average 
price paid by the North-Eastern Railway Co. at Newcastle was 0°55d. per 
unit, high tension. The transformation was the subject of another agree- 
ment, and the total average price for the last year was 0:63d. per unit. 
The railway company guaranteed a minimum consumption of 5,000,000 
units per annum, which was about one-quarter or one-third the total 
supply of the Newcastle Company. Witness was next questioned with 
regard to details of the estimates which had been put in. Each station, he 
said, would contain six generating sets which would haveatotal economical 
output of 120,000kw. for short periods, the over-load capacity of each being 
20,000kw. The evaporative capacity of each boiler would be 30,0001Ь, per 
hour. Messrs. Babcock & Wilcox had undertaken to carry out the buildings, 
boilers, piping, &c., at the prices given in his estimates, and the prices were 
calculated on the work being done in London. The arrangement of the 
plant would be on the same lines as at Carville. He did not know 
whether any boilers of this size had ever been constructed, but both 
Messrs. Babcock & Wilcox and Messrs. Stirling were willing to construct 
water-tube boilers of the size estimated for. ‘With regard to the use of 
iron buildings, he knew of the existence of the London Buildings Act, 
and that was why these had been excluded from being binding upon the 
company, under the bill. The estimates for the generating plant were 
also based upon an actual tender. The switch-gear figures were estimated 
upon the cost of the gear at Carville. Tbe main cables would have a 
length of 528 miles, and they would be 0 25 eq. in. three-core copper- 
sheathed and lead-covered, the estimates being based upon the present 
prices of copper. Duplication of the mains had been provided for, and 
every sub-station would be fed by two loops. The duplication of the 
supply mains to large consumers was provided for in the estimates under 
the head of “Tributary System,” and the length of this would be 


» There is always а diflicu:ty of obtaining the connections of large 
electricity supply undertakings detailed under the various items, and 
Mr. Merz's total is therefore obtained by omitting the motors supplied by 
the City of London Co., the County of London Co., the Chelsea and the 
St. James's and Pall Mall Сов. From information subsequently obtained 
we are able to state that the City Company has about 10,000 н.р. of 
motors connected to its mains, and the County of London Co. about 
20,000 E. ., so that Mr. Merz’s total of 31,236 is about half what it 
should be.— Ep. Е. 


276 miles by the year 1910. In the sub-stations, which numbered about 
80, there would be 200,000kw. of transformers. 

Mr. BALFOUR BROWNE next put several general questions. Mr. Merz, 
in reply, said that competition in the electricity supply business was depen- 
dent on whether the bodies sapplying already were doing their duty. If 
they were supplying at the lowest possible price, the introduction of 
competition would not be to the benefit of the consumer. . 

Mr. BALFOUR BROWNE pointed out to the Committee that this had 
been the decision in the case of the London gas companies, between 
whom now there was no competition. 

In the course of further cross-examination, Mr. Balfour Browne referred 
to the dd eser of the Newcastle Company to the power bill of the 
Tyneside Power Co. of 1900, which was rejected on account of this oppo- 
війоо. This power bill, he said, was on all fours with the present bill, and 
the opposition of the Newcastle Company was in all respsots similar to 
that of the London companies, for at that pariod the Newcastle company 
was practically only supplying under a Provisional Order. 

On the question of the estimates Mr. Merz admitted that hia figures 
for what he expected to do in 1910, and these had been compered with 
what was being done to-day by the existing authorities. It might be that 
by 1910 the existing autnorities could do the same, but bis case was 
“ concentration," and with the existing stations it would be impossible to 
achieve the results he anticipated. With regard to the largest steam turbine 
yet constructed, he said he always took the maximum capacity, and the 
5,000kw. machines at Carville were the largest. The normal capacity 
was 8,500kw. On the position of the present undertakers in London, he 
admitted that, assuming there would bs competition, the promoters had 
an advantage by reason of the many restrictions placed upon the existing 
authorities under their Provisional Orders, such as the compulsory pur- 
chase, &c. But he did not admit that there was going to be competition. 

Mr. BALFOUR BROWNE : If a local authority, for instance, cannot 
supply as cheaply as you can, cannot you ask the Board of Trade to allow 
you to some in ?—Yes. 

That would be competition ? —For power, yes. | ; 

oe : The capital cost per kilowatt at Carville was between £11 
and £12. | 

A long discussion then ensued between counsel and witness, comparing 
the results at Carville and the results at certain of the London stations 
with the estimates for the new stations ; but Mr. Merz stated that his esti- 
mates for the new company’s works were not altogether based on what 
had been done at Newcastle. There could be no comparison with the 
published analysis of the Newcastle Co.'8 costs (T'he Electrician, March 10, 
1905, p. 826) and the estimates of what he maintained was possible in 
London. As а matter of fact, his estimates in many respects were too 
conservative, compared with Newcastle. The cost of coal at Newoastle 
was 5s. 6d. per ton; for the Greenwich station of the new company he 
had taken 8s. 6d., which would have to be increased for the Fulham 
station. The following Tables were hand d in, giving the capital expen- 
diture and works costa at the Carville station :— | 


VI —Capital Cost of Carville Po:rer Station. (Erected 1903-4 for the 
Newcastle-upon-Tyne Electric Supply Co.) 


Main buildings and foundations.................... £13,346 
Generating plant ........ % d d КОТЛУГ К 43,030 
Steel work and boiler-house construction 61,854 
Switchboardg LE E E SE SE EE EE E „ e SG E tn eve @e@e@eeev4evrtsteoeeesn8s8 18,143 
Auxiliary apparatus .....,........................ 6,040 
Proportion of general expenses .................... 8,200 
Total К" £150,613 
Add engineering and sundries, 5 per cent. .......... 7,580 . 
£158,143 
Flant installed, Peak capacity, 15,000kw. Cost per kilowatt, £10:5. 
VII.—Woerks Costs at Carville Generating Station, у 
orks costs рег 
Per Unit Generated. unit gen era ed. 
Wages — Engine Room ...................... 000572 | 
Switchboard .............................. 0:00473 
General cleaning 0:00118 
Boiler houses .............................. 0°00875 
,, 0-00103 
Ash Bandlig gs .. . 000085 0 02223 
Material—Coal .... ]]!!!) 0:07841 0˙078 11 
Water” /;ͤ/ͤoĩ;ꝛðĩ mm. h 0 Shes ane ses 0:00217 
ОШ ое з y 8 0:00119 
Stores ... ID 0'00109 0:004 15 
Battery Maintenance, Repairs ................ 0:00057 
Wages ...... „ e e cae 
Material ......... —— KP я 
Repairs by Construction Department— 
Cleaning Boiler3-—WageS .................... 0 0038) 
Material .................. CC аа 
(тепета1-=ЖЧадез............................ 0:00505 
Material ZI .. 000660 0-01611 
Totals vers rd ei d 0:12123 0:12123 


Mr. BALFOUR BROWNE: І see that for a supply of a very small 
number cf units in comparison, your mains сов: you £319,900 at New- 
castle. That seems rather an extraordinary figure to compare with 
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£530,000 for London? —I cannot understand what is the object of com- 
paring Newcastle with London ; it is an entirely different district under 
entirely different conditions. | 

I should have thought it would require a good deal more to lay mains 
in London ?— But they are entirely different loads, and entirely different 
circumstances. | 

Continuing, witness said that this estimate was on the basis of 
137,000,000 units per annum ?— Yes. 

Mr, BALFOUR BROWNE: And I am comparing that 137,000,000 
with your 17,000,000 in Newcastle, and your expenditure on mains there? 
—First of all, as I have said, this is a different district, and, secondly, the 
capital expenditure of the company over a period of 15 years is different, 
consequently the Newcastle figure entails hundreds of miles of cable in 
individual streets, whereas here we expect to sell a large part of our 
energy wholesale or in bulk, or to large users like railway companies. 

Mr. FREEMAN, K.C., for the London Borough Councils, on the ques- 
tion of cheap. power, pointed out that at St. Pancras, for instance, as well 
as at Fulham and elsewhere, electrical energy was being supplied for 
power purposes at ld. per unit, at a profit. The details of cost were: 
Works costs 0°45d., and distribution cost 0:38d., leaving a profit of 
0:17d. per unit. 

WITNESS asked as to the capital charges. None appeared to have been 
included. 

Mr. FREEMAN replied that the published accounts showed a profit. 

The CHAIRMAN: Perhaps it is a good thing that this witness does 
not audit the acsounts. 

Further cross-examined, Witness said he had not had any experience 
of laying mains in London, but all the estimates had been checked against 
actual tenders, and the estimates were highest. So far as the already 
crowded condition of the streets was concerned, one of the leading cable 
makers had given him advice to the effect that from their own knowledge 
of the district, it was quite possible to lay mains in the streets shown on 
the map which he handed in. 

Sir RALPH LITTLER, K.C., for the City Corporation, asked for an 
undertaking from the promoters that they would not lay any mains in 
the City. 

WITNESS replied that they would certainly avoid laying mains in the 
City if they possibly could. 

Continuing: He was not aware that the City Corporation, if it cared to 
in 1914, could buy out one of the two companies now supplying in the 
City by paying 4 per cent. upon the ascertained capital expenditure. 
Neither was he aware that the City Corporation could buy up the under. 
taking of the company outside the City if they chose. But although 
these were special circumstauces, he did not think that the entrance of 
the new company into the City, supplying in bulk to the tro existing 
companies, would affect the position of the City Corporation. 

By Mr. BLENNERHASSETT, K.C., for the Westminster City Council : 
He refused to limit the powers of the company in the non-industrial area 
to supply in bulk, because this would have the effect of increasing the 
price to the consumer generally. Не failed to see that, supposing all the 
present distributors were to take current eventually from the promoters 
and scrap their generating stations, the new company would secure a 
monopoly. On the question of the laying of mains, he could not agree to 
leave it entirely in the hands of the local authorities to prescribe the 
routes. Similarly, he would not agree to insert a clause to buy land 
upon which to place their street boxes to avoid adding to the present 
congestion of the streets. 

By Mr. READER HARRIS, K.C.: He refused {о cut Barnes and 
Ealing out of the area, despite the fact that there were no railways or 
Government departments to supply and that the local authority did not 
wish to take a supply from the promoters, He thought a supply in bulk 
would be required eventually. 

By Mr. MOON, K.C., for the Westminster Electric Supply Corpn. : He 
admitted that there would be direct and unrestricted competition with the 
electricity supply companies for the supply to local authorities, and that, 
owing to the restrictions as to purchase under which the existing supply 
companies were placed, they would be unable, probably, to quote on equal 
terms. The figure of 0-7d. per unit, which was given in his estimates as 
the average selling price, was based upon a 35 per cent. load-factor. He 
anticipated that the average size of the power installation in the indastrial 
area would be between 50 n.r. and 100 н.р. 

Tuesday, March 27. 

The CHAIRMAN said that in view of the enormous size of the pro- 
moters’ area, he thought any decision would create a precedent for the 
future. Therefore, to assist the Committee, he would ask all the counsel 
engaged in the bill to agree to have a return prepared giving particulars 
with regard to those companies authorised to supply electric power in 
districts in which companies or local authorities were already supplying 
electricity under Act of Parliament or Provisional Order. р 

Counsel agreed to confer and send іп a statement which would be 
accepted by everyone. 

Mr. E. MOON, K.C., for the Westminster Electric Supply Corpn., con- 
tinued his cross-examination of Mr. Merz, and dealt with the cost of 
generation in his estimates. Witness admitted that to pay the antici- 
pated profit of 6 per cent. they would have to make a profit of 0:103d, per 
unit, and that if this profit were not obtained, the dividend would drop 
1 per ent. for every 003d. per unit that the costs exceeded the estimates. 
This might not appear a large margin in pennies, but it was in per- 
centages. But he could reduce the number of units generated to one 
quarter, and yet not increase the generating costs. In calculating the 
probable demand for power in factories, &c., he had taken two ninths of 
the total at present installed, and then had assumed 600 units per annum 
per horse-power. He did not claim to have made any special dis. 
covery that enabled him to generate cheaper than had ever been done 


* 


before, and although it might be possible for the existing companies to 
do precisely the same as was proposed in the bill, they bad made no 
effort to do so. 

Mr. VESEY KNOX (for the Southwark Borough Council, for Ilford, 
Gravesend, Dartford, Bexley and other local authorities): What reason 
(I want to test the care with which this scheme was prepared) had you when 
you were drawing the boundary line for putting the industrial line in such a 
way as to include Chislehurst, a district of suburban residences of well. 
to-do people. You see it is just on the boundary. You were deciding 
where to put your boundary, and you might have drawn it, if you con- 
sidered the district at all, just as well on one eide as on the other side. 
Why did you do it ?—I will look up my notes. I have no reason in my 
head at the moment why we included it. | 

And you cannot suggest any reason at all: — No; І must look up my 
notes; I cannot recollect the exact areas and boundaries of Chisleharst. 

Mr. MERZ, in answer to further questions, said the ring main did not 
go to the east of the Greenwich power station on the south side of the 
river. If Dartford or Greenwich wished for a supply they would have to 
guarantee 20 per cent. of the cost of the main, which would be £3,000, 
the main costing, say, £15,000. He did not think this was а big guarantee. 
He was aware that there were four authorities now supplying in various 
parts of Southwark, and all over the borough there was competition. 

Mr. VESEY KNOX: I suggest to you that it is a curious thing that in 
all those parts of London where there is competition the price is highest. 

By Mr. C. E. HUTCHINSON, for the City of London Co. and the pro- 
moters of the East London and Lower Thames Bill: He expected that 
the Greenwich station would be completed in about two years, and that at 
the end of another year the demand would be 18,000,000 units. 

In answer to the Chairman, Mr. HUTCHINSON said that this at pre- 
sent was the output of the City Co. The City Co. had now amalgamated 
with the promoters of the East London & Lower Thames ElectricPower 
Co., and the two bills which would come before the Committee would 
cover the whole of the industrial area of the present promotera. 

Mr. MERZ, in reply to further questions, admitted that the position of 
the City Co.'s generating station offered all the advantages that he could 
offer, but much of the City Co.'s plant was antiquated. This plant would 
have to be replaced in order to secure a great extension of business. He 
also admitted that he gave evidence in favour of the East London and 
Lower Thames Bill last year. He had not been responsible for the 
engineering details of that bill, but he had desired that no power bill 
for London should be thrown out on engineering grounds. 

Mr. CLEASE, for the Barking Urban District Council, also cross- 
examined Mr. Merz in order to show that unfair competition would be set 
up, because the promoters would be enabled to lend money or apparatus 
to the manufacturers for converting their works to electric driving, 
whereas the local authorities were not legally empowered to do this. In 
answer to further questions, Mr. Merz explained that, unless the local 
authorities arranged to take power “in bulk ” from the company and to 
distribute it under a satisfactory arrangement, the company would com- 
pete with them for power supply. 


Wednesday, March 22. 


Under further cross-examination, Mr. MERZ said he was willing to 
treat with Hackuey for a supply on the terms of his estimates. This 
would be transformer current and not at high.pressure supply. This 
offer he would keep open for a month. The promoters had offered to 
open negotiations with the Hackney Borough Conncil, but had not 
received any reply. 

Re-examined by the Hon. J. D. FITZGERALD : It would be impossible 
to erect the generating stations proposed if the London Building Act and 
other building bye-laws had to be complied with. 

By the CHAIRMAN : He did not know of any other power company 
which had been given this power. If they could not соте to an agree- 
ment with the local authority, of course the buildings could be erected it 
the bill was passed, with the exemption of the Building Acta iucluded in it 

The Hon. J. D. FITZGERALD said that the railway companies were 
exempt at any rate from some of the building bye-laws, and he believed 
that some of the gas companies' buildinga were also exempt. 

Under further re-examination, Mr. MERZ said his calculation of the 
cost of the current for power supply at St. Pancras was 1:65d. per unit, 
and seeing that it was sold at 14. per unit, he failed to see where the 
profit came in. To the items given by Mr. Freeman had to be added 
capital charges. With regard to the suggestion that the London com- 
panies could offer & very cheap supply ot electricity for power purposes, 
he mentioned as an instance the offer of the Metropolitan Electric Supply 
Co. to the Marylebone Borough Council to supply at 3d. per unit for the 
first two hours of the maximum demand and 84. per unit afterwards, the 
average price being 1:74. per unit, Even the maximum prices under the 
bill were about one-half this, and no doubt for the large quantity required 
the new company, had it been iu existence, would have quoted better 
terms. As to hiring out motors, the terms of the Metropolitan Electric 
Supply Co. for supplying a 25 н.р. direst.carrent motor were £2. 103. per 
quarter. The Tyneside Power Co. hired out а similar motor for con- 
siderably less than half that sum. For alternating-current motors the 
Metropolitan Co.'s priee was higher, whereas on the Tyne the price was 
about one-third. Further, the London companies had nc limitation as to 
dividend and no sliding scale. Some of them were paying as much as 
14 per cent, dividend. His estimates were all based upon actual tenders. 

In answer to Lord ZOUCHE, | 

Mr. MERZ said that the clause as to purchase of undertakings was pat 
jn because so many of the London undertakings were in such an unsatis- 
factory position that it would probably pay them to sell their undertakings 
to the new company. 

The Hon. C. A. PARSONS, F. R. S., was the next witness. Не dealt 
first with the question of the advantages of the steam turbine. The price 
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decreased ав the size increased; for instance, a 1,000kw. turbine cost 
twice as much per kilowatt as would a 10,000kw. machine, and the latter 
would consume 50 per cent. less coal per kilowatt. [Models were exhibited 
to demonstrate that the floor space that would be taken up by the larger 
sizes was not materially increased over that of the smaller sizes.) The 
object of the early part of the evidence was to show that with generation 
on & large scale, the price could be reduced to a very low figure. The 
10,000kw. turbo-generators which it was proposed to use had a maximum 
capacity of 20,000kw. No new conditions would be involved in the con- 
struction of these large units, and, in fact, the governing factors became 
more favourable with the increase in size. Their steam consumption 
would be 13lb. per kilowatt. On the Tyneside the steam consumption 
was l5'4lb. per kilowatt, and this difference would largely equalise the 
difference in the cost of coal in London. Many of the London stations, 
by being so far from a river, were compelled to put up cooling towers, 
which, besides discharging large volames of steam into the atmosphere, 
necessitated a large expenditure. К 

Under cross examination Witness said he was quite willing to supply 
anyone with the 10,000-н.р. turbines. No turbine of this size had yet 
been built, the largest being 3,500-н.р. turbines, with an overload capacity 
of 6,000 or 7,000kw. Two of this size had been built. The difference in 
efficiency between a 3,500kw. and & 10,000kw. turbine in steam efficiency 
was 18 per cent. in favour of the latter, and the difference in capital 
cost about the same. Turbines could be run at an overload capacity 
of 100 per cent. for periods ranging from half an hour to 24 hours. 
It all depended on the generator. He admitted that in his evidence 
before the Royal Commission on Coal Supplies, about a year ago, he had 
stated that it might be cheaper for factories to generate their own power 
if they used, say, 500 n.r., and were four or five miles distant from a large 
generating station. But he would not now stand by that evidence, owing 
to the great advance that had been made. The same held good with 
regard to the portion of his evidence before the Coal Commission relating 
to underground high-pressure mains, to the effect that their stability was 
doubtful. One of the 10,000kw. turbo-generators could be manufactured 
in nine months. i 

Mr. COURTHOPE MUNROE, of the Bt. Pancras Borough Council, 
stated that the 1,000kw. turbine supplied to that body had been very 
unsatisfactory. The following particulars showed this :— 


Guaranteed Actual 
steam required. under test. 
Quarter load....... .. 6. 000 ldd 6, 800lb. 
Half esos . 9,700lb. ........ 10,800lb. 
Three-quarter load ..... . 18,400. ........ 14,6001Ь. 
Full load ...... „+++... 14500010. er wid 18,0001b. 


Mr. PARSONS, in re-examination, said as a matter of fact the test 
referred to did not make use of the proper condensing plant, and that 
actually the plant was not yet out of the makers' hands. 

Mr. C. E. L. BROWN, of Mesers. Brown, Boveri & Co., agreed with the 
general principles of the scheme. His estimate of the cost of erecting a 
station of 90,000kw. on the Continent was that it would be between £7 
and £7:5 per kilowatt, excluding land, The use of cooling towers in con- 
nection with such large stations would be most unpractical. He entirely 
agreed with the general principles of the scheme. 

Cross.examined : He confirmed Mr. Parsons' evidence that the turbines 
would be constructed to give 100 per cent. overload and that the alter- 
nators would also ‘stand this overload for long periods: it was only a 
question of proper design. 

Mr. 8. Z. DE FERRANTI agreed with the evidence and estimates of 
Mr. Merz, both in their details and their conclusions. He had advocated, 
from the commencement, the concentration of large generating stations, 
and this scheme was merely a reversion to what was originally advocated. 
He had gone into the estimates in great detail and entirely agreed with 
them. Не had been over more than 100 miles of the streets in which it 
was proposed to lay mains. He was acquainted with a large number of 
the existing power stations in London, and he went in detail into the dis- 
advantages of many of them. All suffered from the want of plentiful 
supply of river condensing water, and several had to use evaporative 
condensers, Coal in several instances could not be delivered by barges 
on the river, and in those cases where the stations were on the river, the 
operations were not on a sufficiently large scale to warrant the coal being 
brought by steamer. All were very cramped, and only a few could be 
extended. The Metropolitan Electric Supply Co.'s station at Willesden 
was practically covered with fog in the shape of steam from the cooling 
towers. [Photographs were handed in to show this.] The amount of 
steam given off into the London atmosphere from electrical generating 
stations, being mostly at night, was not so noticeable as it might be. If 
all the present stations had a large power load all day, the London 
atmosphere would be fearful. Individually, the London stations could 
not give the supply intended by this bill, and so far as trying to unite the 
stations altogether, this was impossible owing to the various systems of 

supply, voltages, periodicities, &c. 

Cross-examined by Mr. BALFOUR BROWNE: It was true that he 
had chosen the site for the works of the London Electric Supply Corpn. 
at Deptford, but the scheme as he had drafted it was much larger than 

the one which the directors could find the money to carry out. To have 
carried out the condensing arrangements would have zost £30,000. The 
Lancashire Power Bill and the Yorkshire Power Bill were not power bills 
in the true sense of the term, because they could only supply authorised 
distributors. He could not give a precedent for the present bill because 
there was only one London, and, consequently, only one set of such con- 
ditions. Competition between two power companies would be fatal, and 
this had been recognised by Parliament, but no competition between 
small lighting companies was possible owing to the greater number of 
consumers, 
THE CHAIRMAN : The only result of your bill, therefore, would be 


that the existing companies would, in many cases, have to take their 
supply in bulk from you ? —Yes, and in many cases we would take busi- 
ness, such as railway companies and large power consumers, which the 
present authorities could not hope to do unless they were on as large а 
scale as we propose to be. But this cannot injuriously affect the existing 
undertakings in London. 

But it would prevent the erection of further generating stations ? —Yes, 
and thus prevent the spending of ratepayers' money. 

The CHAIRMAN : That is a very attractive argument if it would only 
come off. 

Mr. BALFOUR BROWNE: I am afraid nothing will prevent spending 
the ratepayer's money. 

Mr. FERRANTI: By extending their present works the existing under- 
takings would increase the capital costs and also increase the charge to 
the consumer. 

Mr. BALFOUR BROWNE: But increasing the plant would mean 
increasing the size, and size according to you is economy —No, only 
when 8ize is known from the commencement. 

Is it your idea that the present stations should supply up to their 
present capacity and then take from you? — Possibly. 

Then the local authorities and companies will simply become the 
distributors of your electricity ! — I should not like to say that at the 
commencement. 

But it will be at the end, and then you will have one ‘gigantic 
monopoly ?}— Only the monopoly of cheapness. 

In the course of & short re-examination, Mr. FERRANTI said that it 
might Laces be that the restrictions placed upon the Lancashire Power 
Co. and the Yorkshire Power Co. by the exclusion of so many authorised 
distributors had been the cause of the state of those undertakings. 


( Thursday, March 23. 

Mr. VINCENT RAVEN, chief assistant mechanical engineer to the 
North-Eastern Railway Co., gave evidence as to the working of the New- 
castle lines of that company by electric traction, and the satisfactory 
results obtained therefrom. The directors of the company had very care- 
fully considered the question of erecting a separate generating station, 
but owing to the large amount of capital which would have been neces- 
sary they had decided to accept the offer of the Newcastle-upon-Tyne 
Electric Supply Co. No inconvenience had been experienced through 
taking the supply from an outside company. They now were taking cur- 
rent for power in their workshops, and arrangements were also being 
made to take the current to the railway company's docks. It was his 
opinion that none of the London railway companies would be justified in 
converting their lines to electrical working unless they could get their 
energy at less than 0°75d. per unit. 

Cross-examined: He believed that the North-Eastern Railway Co. was 
the only railway company in England, America, or the Continent which 
bought electrical energy for working their lines. The price charged 
to the Newcastle Railway Co. was a special one and lower than that 
charged to the ordinary power consumer. The total cost to the railway 
company was 0:63d. per unit, without cost of mains or distribution. 

Mr. J. F. S. GOODAY, General Manager of the Great Eastern Railway, 
and Mr. BERRY, General Manager of the Great Northern Railway, spoke 
of the advantages of being able to take a supply from a large power 
company, and that probably the existence of such & company would 
expedite the adoption of electric traction upon their suburban lines. 

Mr. G. C. CUNINGHAM, General Manager of the Central London 
Railway Co., also supported the bill, anc thought that if a supply as was 
proposed had been available at the inception of the Central London Rail- 
way, there was a reasonable doubt as to whether they would have put up 
a separate generating station. 

Mr. E. F. GRIPPER, of Messrs. Edmundsons' Electricity Corporation, 
also gave evidence in favour of the scheme. 

Representatives of various manufacturing and engineering firms were 
then called in support of the scheme. 

The CHAIRMAN asked that this evidence should be curtailed. 

Mr. WATSON gave particulars of various offers of current for power 
purposes by some of the existing companies. The offers by the County 
of London Electric Supply Co. to a number of firms whom he had advised 
as to electric driving, was 24d. per unit, with discounts, In some cases 
the firms put down their own plant, in others they abandoned the idea of 
altering their mode of driving. He also gave a number of other cases in 
the areas of other companies with the same result. 

Cross.examined : He admitted that in one case the offer was an 
advertisement on the bill for ordinary lighting. 

Other evidence of a similar character was then called. 

Financial evidence was next taken. 

Mr. JAMES FALCONER, one of the promoters and chairman of the 
Mersey Railway Co., said the main object of the Bill was to supplement 
the existing means of supply in London as far as possible by co-operation 
with the present authorities. A very large proportion of the capital, and 
if necessary the whole of it, could be obtained by the promoters, prac- 
tically every one of whom had subscribed £500 towards the preliminary 
expenses. All were willing to bind themselves to find a considerable 
portion of the necessary capital. The idea of the scheme came from 
Mr. Merz. 

Cross-examined: The reason for making the company a limited 
liability company was that this was thought to be the only way of safe- 
guarding the interests of the shareholders in such a vast scheme. 

: The CHAIRMAN said the important part was, Would the money 
e found. 

Mr. ROGER WALLACE, K.C., for the Westminster Company, said he 
did not dispute that the subscribers could find all the capital required. 

Mr GASPARD FARRER, director of Messrs. Baring Bros., also sup- 
ported the bill, 

Tha Committee adjourned until Monday. 
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LONDON COUNTY COUNCIL (GENERAL POWERS) BILL. 


In the House of Commons on Thursday last week, the London County 

County Council (General Powers) Bill came up for second reading. On 

t XV., 

1 Sir F. BANBURY moved that it be an instruction to the Committee to 
omit this section. The effect of it was to empower the London borough 
councils to supply electrical fittings and apparatus to their consumers 
and to borrow money for this purpose. The result would be to introduce 
municipal ing of an unfair character and to interfere with the legiti- 
mate work of electrical contractors. 

Mr. JOHN BURNS said the County Council was acting on behalf cf the 
borough councils, 16 of which had been granted authority by Parliament 
to supply electrical energy. There were also 13 electric light companies 
who had the powers which the County Council were now asking for- in 
respect of the borough councils. It was found that a supply of electricity 
could not be given so cheaply when the consumer had to buy his fittings 
from the middleman, who frequently made large profits. He asked for a 
little consistency in these matters and pointed out that the South Metro- 
politan Gas Co. was allowed to supply fittings and cooking stoves under 
the same conditions which it was now sought to refuse to give to the 
borough councils. · 

Sir H. KIMBER supported the motion. 

Mr. J. W. BENN pointed out that both the Woolwich and the Maryle- 
bone Councils vers had these powers. 

Major EVANS-GORDON supported Mr. Burns. 

On a division, the motion was rejected by a majority of six. 


POSTPONEMENT OF TUBE RAILWAY BILLS. 

The tube railway bills that have been deposited this session have, not 
unexpectedly, been postponed. It will be remembered that the Hammer- 
smith, City & North-East London Railway Bill was rejected on Standing 
Orders a few weeksago. The dates of postponement of the second reading, 
by order, of the remaining bills proposing new lines are as follows :— 

Central London Railway until May 3, Great Northern, Piccadilly & 
Brompton Railway until May 3, North-East London Railway until April 11. 


OTHER ELECTRICAL BILLS. 


The Tyneside Tramways and Tramroads Bill came before the Unopposed 
Committee of the House of Commons on Tuesday. The main object of 
the bill is to authorise the company to issue capital as preference capital. 
The Committee allowed the bill to proceed. 

The Metropolitan District Railway Bill also came before the Unopposed 
Committee of the House of Commons on Tuesday. This empowers the 
company to apply to the general purposes of their undertaking, among 
other things, to the oost of adopting electric traction, a portion of the 
capital authorised by their act of 1897. It also seeks to amend the powers 
usd tbat act as to borrowing. The bill was ordered to be reported for 
thir ing. 

The Shepton Mallet Gas ( Electric Lighting) Bill was read a second time 
in the House of Lords on Monday. 

When the Dublin United Tramtcays Bill came on for second reading in 
the House of Commons on Monday, an instruelion was moved and carried 
to the effect that the promoters should include a clause binding them to 
give a supply of electrical energy for lighting purposes to the Blackrock 
Urban District Council. 

Sir Edward Strachey had notified his intention of moving, on the 
second reading of the Light Railways Bill in the House of Commons, 
that it be deferred for six months. 

The Birmingham Corporation Bill and the Edmcare d Hampstead 
Railway Bill are now proceeding unopposed. 

Charing Cross, Euston d Hampstead Railway Bill came before a 
Committee of the House of Commons, presided over by Mr. Compton 
Rickett. on Tuesday. The line is under construction, and the main object 
of the bill is to construct a station underneath the forecourt of the 
Charing Cross station of the South-Eastern Railway Co. The latter com- 
pany had agreed with the promoters, but the Westminster City Council, 
as the street authority, objected on the ground that the opening of such a 
large volume of traffic into the Strand was all against the interest of the 
public. The point between the parties was such & small one that the 
chairman ordered an adjournment until Monday to see if an agreement 
could be arrived at. 


ACCIDENTS ON THE NORTH-EASTERN RAILWAY. 


In the House of Commons on Monday, 

Mr. WEIR asked the Secretary to the Board of Trade if he would state 
the names of the persons who had met with fatal injuries since the 
opening of the electrined portion of the North-Eastern Railway a year 
ago through coming into contact with the live rail; and what compensa. 
tion had been awarded to the relatives in each instance. 

Mr. BONAR LAW. in a printed reply, said the names reported to the 
Board of Trade were as follows :—John Frederick Irving. Joseph Innis. 
Jonas Whitehead. James Harris and Elizabeth Chapman. The a-cident 
to the last-named appeared to be that which the hon. member has 
referred to in previous questions às au accident to Alice Mauchan He 
was not aware what compensation has bean paid to the relatives in any 
of these cases. 


STREET BOX EXPLOSIONS. 
In the House of Commons on Monday. 
Sir THOMAS DEWAR asked the Postmaster-General whether his 
attention had beca called to accidents reported by the Metropolitan 
Police as being due to explosions caused through gas escaping into tele. 
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graph inspection chambers and coming into contact with leakage from an 
electric wire; and would he state what compensation had been paid for 
any perronal injuries which such accidents might have caused, and what 
action had been taken to prevent their recurrence. 

Lord STANLEY, in a printed reply, said his attention had been called 
to this matter frequently, but, as he told the hon. member last session, he 
had not seen any reason to ѕорроєе that explosions had been due to leak. 
age from a telegraph or telephone wire. No compensation had been paid 
by the Post Office, which had not been in any way in fault. The engineers 
of the Post Office were „ there was anything the 
department could do to diminish the danger arising from the escape of gas. 


RAILWAY COMPANIES & MOTOR OMNIBUSES. 


In the House of Commons on Tuesday, on the motion for second 
reading of the North-Eastern Railway Bill, 

Mr. WHITLEY moved that it be an instruction to the Committee to 
whom the bill was referred to limit clause 38 to the running of omni- 
buses to and from the company's railway stations. 

Sir Е, GREY, while holding the view that municipalities ought not 10 
be unduly competed with in connection with their electric tramways, 
thought the company would be prepared to say before the Committee 
that they were not taking powers to run omnibuses in any borongh or 
urban district except to and from their railway stations. He opposed 
the instruction. 

Mr. ATHERLEY JONES having supported the instruction. 

Mr. WHITLEY said he was satisfied with the assurance of Sir E. Grey 
and withdrew his amendment. 


LEGAL INTELLIGENCE. 


Attorney-General (on Relation of Willesden Oouncil) and 
Willesden Oouncii v. Metropolitan Electric Supply Co. (Ltd.) 

This case came before the Court of Appeal (the Lord Chief Justice and 
Lords Justices Vaughan Williams and Stirling) on Wednesday on the 
appeal of defendant company from a judgment of Mr. Justice Farwell. 
The facts of the case and Mr. Justice Farwell's judgment were given in 
our issue of Oct. 4 last. Plaintiffs claimed a declaration that defendants 
were not entitled to supply to any person, company or corporation 
electrical energy within the Urban District of Willesden otherwise than 
under the authority of Parliament or under a licence granted by tbe 
Board of Trade. Plaintiffs also claimed a declaration that defendant 
company were not entitled to use any of their cables or wires or any 
mains or cables connected therewith for the transmission of electrical 
energy from their works at Willesden and Acton otherwise than to the 
several distributing stations of the company in their Paddington, 
Marylebone and Mid-London areas detined by the several provisional 
orders scheduled in the Metropolitan Electric Supply Co. s Act, 18. 
and the area in St. Martin-in-the-Fields and the neighbourhood defined 
by the Metropolitan Electric Lighting Order, 1589, or to use the said 
generating station otherwise than for the putpose of supplying areas or 
districts over which the company had, on August 12, 1298, powers of 
supply, or over which they might thereafter have such powers. Plaintiffs 
also claimed an injunction. 

It appeared that defendant company under its memorandum of associa- 
tion had unrestricted powers of acquiring land, erecting electricity works 
and producing and supplying electric energy, but sec. 5 of the Metro- 
politan Electric Lighting Act, 1839, restricted electricity undertakers from 
supplying energy or (except for the purposes of the act) erecting or laying 
down any electric lines or works beyond the area of supplv otherwise 
than under the authority of Parliament, or under a licence granted br 
the Board of Trade, provided that where the undertakers were on May 25. 
1889, supplying, cr under any binding agreement to у, any ises 
beyond the area of supply, they might continue to su until Sept. 25 
1890. All electric lines or works used by the un ers for supply of 
energy beyond the area of supply and situate in or across any public 
street, &c., might and should (unless sold to other authorised under 
takers) be removed, and for failure to remove same within six months 
they were liable to a penalty not exceeding £30 for each offence. 
Plaintiffs alleged that the areas of supply described in the first schedule 
to the 1889 act did not. in fact, comprise Willesden District Council. Br 
three subsequent provisional orders the company obtained like powers in 
three otber districts, all situate in the County of London, and each order 
contained a prohibition similar to that contained in sec. 5 of the act of 
1559, In 1898 the company secured the passing of a private act, the 
preamble of which, after reciting the act of 1889 and the subeequem 
orders. recited that ' whereas the demand for the supply of electrx 
current within the areas supplied and authorised to be supplied by the 
company bas increased and is increasing very rapidly. and in order t 
enable the company to meet this demand, the company bad found it 
practically impossible to provida adequate station accommodation within 
their said areas; and whereas the company, in order to provide for the 
demand upon them. has acjuired a piece of land in the parishes ol 
Willesden and Acton, and are engaged in coastructing а large 
electrical generating station and works thereon on which they have 
expended and are in course of expending large sums of money: ani 
whereas it will conduce to the convenience of those who use we 
electric current in the said several areas of supply of the company. tha: 
the company should be empowered to supply from the said electrieal gene 
rating station and works electric currect to their distributing statz: 
within the several areas of supply hereinbefore mentioned, tor tha: 
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purpose to lay down electric cables or wires from the said lands to con- 
nections with their several distributing stations, and mains and cables 
within their several authorised areas of supply." The act provided that 
it should be lawful for the company to held and use as a station for 
generating electric current the said lands in Willesden and Acton, and to 
establish and work on those lands plant for generating electrical energy 
and for other purposes incidental to and connected with their under- 
taking or business. It also enacted that it should be lawful for the 
company to use any of their cables or wires, and any mains or cables 
connected therewith for the transmission of electric current from 
their works on such lands to the several distributing stations of the 
company within Paddington, Marylebone, Mid-London and other areas 
defined in the company's acts and orders, and in such areas or districts 
over which they might hereafter have powers. The land at Willesden 
was not situate within the limits of any of the statutory districts which 
they were empowered to supply with electricity. In December, 1903, the 
defendant company commenced to supply the L. & N. W. Railway Co., 
which has sidings adjoining their generating station at Willesden, with 
electrical energy from the adjoining station, and plaintiffs contended that 
such а supply was a violation of the statutory prohibition in the Act of 
1889 and the subsequent orders. 

The company pleaded that under its memorandum of association it 
had full and unrestricted powers to acquire lan is, erect electric works 
&nd to produce and supply electric energy, and that such powers were 
aided in particular districts by auxiliary statutory facilities conferred by 
various acts and provisional orders, but were not dependent. thereon, 
Defendants further submitted that the Act of 1889 and the other Acts of 
Parliament and provisional orders passed in or about 1889, were Intended 
to give in specified districts within the metropolis statutory facilities for 
supplying electric energy to various undertakera within such districts, 
and to prevent such undertakers from using the special statutory facilities 
in their own districts to enable them to compet> with similar under- 
takinga in adjoining districts under similar statutory facilities, but were 
not to limit the general powers of the defendants in the carrying on of 
their general business. Defendants further said that the prohibition con- 
tained in the Act of 1889 was not a general prohibition, but only applied 
to the company as undertakers under the particular act. Mr. Justice 
Farwell agreed that the prohibition was not meant to extend to the com- 
pany for all time, but he said he could not interpret it so as to limit it as 
defendants wished. He decided that the undertakers, so long as they 
were undertakers working that particular undertaking, must not supply 
electricity outside the statutory area. His lordship granted an injunction, 
but suspended its operation pending the present appeal. 

At the conclasion of the argaments of counsel for the appellants, 
and without calling upon counsel for respondents, the LORD CHIEF 
JUSTICE, in giving judgment, said he was unable to see any fault in the 
reasoning of Mr. Justice Farwell. He did not think that these electrical 
supply acts could be considered independently of the general legislation 
on the subject. The main argument on behalf of defendants was that 
wnat they were doing was not done in the exercise of any authority given 
to them by statute or Board of Trade orders. It was said that they 
were a company incorporated under the Companies Act of 1862, 
and that the exercise of their powers under that incorporation 
was not prohibited by anything contained in the Acts of 1889 
and 1898. His Lordship was unable to tako that view or to give 
to sec. 5 of the act of 1889 any other construction than that which 
had been given to it by Mr, Justice Farwell. He agreed that the main 
object of the act of 1889 was to provide for the metropolis – to carry out 
what was recognised as the best scheme for the administrative County of 
London. But he was unable to follow the argument that you were 
entitled to disregard the outlying areas. The words of sec. 5 must be 
taken in their natural sense. He thought that prima facie the section 
meant that when the right to supply elec‘ricity was given to the company 
one of the terms of the bargain was that they were not to supply electricity 
beyond the specified area otherwise than under the authority of Parlia- 
ment or under a licence from the Board of Trade. He thought.the company 
had bargained for limited rights upon the condition that they should not 
supply electricity outside their ares. He could not find iu the Act of 
1898 anything which by implication negatived the prohibition in sec. 5 
of the Act of 1889. 

The Lords Justices concurred, and the appeal was accordingly 
dismissed. 

Mr. CRIPPS asked that the injunction might be suspended in view of 
the defendants appealing to the House of Lords. 

Their Lordships granted a suspension, except in Willesden. 
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A. H Midwood & Oo. v. Corporation of Manchester. 


This case came before Mr. Justice Lawrance and a special jury on 
Monday. It was an action to recover the estimated loss of the plaintiffs’ 
stock in trade, which was destroyed by fire, caused by the fusing of one 
of the Corporation's electrical cables. The plaintiffs alleged that the 
Corporation had laid their mains in such a way as to constitute a nuisance, 
and that the fire was caused by their negligence, 

The Corporation denied the allegations. 

Sir Edw. Clarke, K. C., Mr. Bousfield, K.C., and Mr. Wood Hill appeared 
for the plaintiffs, and Mr. Fletcher Moulton, K.C., and Mr. J. W. Gordon 
for the defendants. | 

Sir EDW. CLARK, in opening the case, said that it involved very 
serious questions, both of law and of fact, the answers t» which would 
probably lead to considerable discussions. The jury would not be 
troubled with any questions as to the amount of damages, as they had 
been agreed at £677. 4s. 6d., which was the amount the plaintiffs would 
receive if they were entitled to recover. The mains were laid by the 
Corporation, and the plaintiffs contended that the system employed by 


defendants constituted a danger to the premises of persons adjacent, 
and the Corporation had, therefore, been guilty of a nuisance and were 
responsible for the loss incurred. The explosion occurred at 3:30 a.m. on 
May 24, 1903, part of the pavement was lifted up, a large stone broke in the 
door of a house opposite, and the fire which ensucd destroyed nearly £700 
worth of property belonging to the plaintiffs. It was clear that the explosion 
and subsequent mischief were caused by a defect in thecable. The learned 
counsel said that at Manchester the network was divided into districts 
which were connected together. If time permitted these could be isolated, 
but a fault could not be effectively localised until there was some indica- 
tion of actual mischief having beea done, There was practically no 
means of indicating the exact spot where the mischief was until smoke 
was seen, and then it was impossible to prevent serious consequences. 
Another system was one in which fuses were used and in which 
the fault indicated itself and the light was cut off. It was rightly said 
in the course of correspondence between the Corporation with the 
Board of Trade that under their system it was impossible to foreses an 
accident of this kind. The plaintiffs’ case was that the defendants were 
responsible under the act quite apart from the question of negligence, but 
they further said that defendants when they established a system of this 
kind, which involved this danger and was known to involve it, they were 
setting up a nuisance and endangering the neighbouring property in a 
way they were not entitled to do, He and his learned friend, Mr. Moulton, 
ha eed to the following questions being left to the jury : — 

1. Was the fire caused by the fusing of the Corporation's cable ? 

2. Does the system adopted by the defendants constitute a danger to 
persons having property adjacent to the mains ? 

3. Is the еко" of localising faults by the burning out ог smoke 
tests a reusonable and proper method having regard to risk of fire? 

4. When the defendants became aware of the fault, did they deal with 
it for the purpose of preventing fire in a reasonable and proper manner? 

Mr. THOS. JOSEPH GOUGH, electrical engineer, in the employ of 
the Corporation from June, 1902, until February, 1904, said it was reported 
to him on the afternoon of May 23 that there was something wrong with 
the electric light at the Crown Hotel, Fountain-street. He found that 
there was a considerable consumption of current somewhere, and ordered 
further pressure to be applied. The fault developed about midnight, and 
at 3:30 there was a serious explosion and fire. 

Cross-examined : There was nothing in the log book to indicate trouble 
before 1:30 a.m. What happened up to that time did not indicate any- 
thing serious - merely the light going in and out. 

Re. examined: The Manchester newspapers made a very heavy demand 
on the electric light, but this being a Saturday night the demand was 
much less than usual prior to 1:30, the indications of trouble were 
capable of satisfactory explanation, but after that hour it was quite clear 
that there was mischief. The load was kept up, the natural consequence 
being that the fault would be burnt out. The smoke seen by the con- 
stable indicated where the mischief was, 

Mr. A. L. TAYLOR, electrical engineer to the Royal and the Liverpool, 
London and Globe Insurance Companies, said he had had considerable 
experience with reference to the designs of street mains, service connec- 
tions, &c., and had Been engaged in inspecting that kind of work. He 
had examined the scténe of the Fountain-street explosion, and found that 
the fire had travelled'inwards from the Corporation's main. It was prob- 
ably spread by the melting of the gas pipes in the basement. At that time 
the Manchester system was a single one, all the districts being linked up 
together. He believed that Manchester had since adopted the system of 
dividing up into a number of networks, The system of linking up was 
neither usual nor right for a place the size of Manchester. He had never 
known it used in a place of such a size. If the fault had occurred at Liver- 
rolit would only ате been necessary to turn out an area of 1,000 lamps. 
The burning. out process had been freqvent' y used st Manchester. 

Replying to further questions, Witness stated that the detection of 
faults in Manchester was frequently being made through the appearance 
of smoke. It was obvious that the Manchester system of dealing with 
faults involved risk to property, and the risk of fire was considerably 
inoreased by the practice of putting on additional machines to keep the 
pressure up. ` 

Is it reasonably practicable to carry out the Manchester system of 
electric lighting without this danger ?—Yes, it is possible. Liverpool has 
been running a system 10 years longer than Manchester, and their mains 
have been on fire, but there has not been a single case of the fire spreading 
inside premises. 

Cross-examined: In his opinion Liverpool and Manchester were the 
two extremes. He did not know another case in which the areas were 
divided up as they were in Liverpool. Не did not think that the 
Manchester system was in accordance with the Board of Trade regula- 
tions either in respect of the wholesale joining up or the taking of 
precautions to prevent fire spreading to buildings. No action was taken 
by the insurance company in the other Mancha ster cases he had referred to. 

In reply to further questions the witness admitted that up to 1 o'clook 
on the morning of the accident the Corporation were working well under 
the figure as to leakage which the Board of Trade stipulated as to the 
danger limit. In his view, when the leak was dit covered the works ought 
to have been stopped. Assuming it was necessary to go on, what was 
done was right and] proper. He did not find fault with the device used for 
linking up, but with the wholesale system of linking. In the two other 
cases he had mentioned the Corporation admitted that the fires arose in 
their mains. ; . 

Re-examined: If the defect could be localised and isolated, as in 
Liverpool, there would be no necessity to put on additional machines to 


maintain the pressure. : 


Mr. W. W. REYNOLDS, a hosier of Manchester, said that on Novem- 
ber, 20, 1902, there was an electric light explosión in his celler, and tke 
Corporation paid the damage. 
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Mr. EVAN ROBERTS, a tailor, of 10, Cross-street, Manchester, said 
that two electrical meters exploded in his cellar on April 17, 1902, and 
the Corporation paid £101 damage. 

The hearing was adjourned. 

On the reeumption of the proceedings on Tuesday, Sir EDWARD 
CLARKE stated that the evidence given on Monday constituted the case 
for the plaintiffs. 

Mr. MOULTON, in opening the case for the defence, submitted that 
the plaintiffs had not shown that the Corporation had failed in any one 
particular in abiding by the directions of the general acts or the special 
acts of the Board of Trade. Everything that the Board of Trade 
required was attended to without negligence and completely. Those 
were the points of law with which his Lordship would have to deal, 
but he would have gone a long way towards proving his case if he showed 
that everything prudent men would do had been carefully and thoroughly 
done by the Corporation. An electric supply without accident under 
any circumstances was just as impossible as a supply of gas under all 
circumstances without accident. It was wholly impossible to supply 
such an immense area as Manchester without the possibility of accident, 
and he would submit that an inevitable accident which could not be 
foreseen or guarded against did not make the Corporation liable. They 
were not insurers in that respect. The Corporation had done all that 
could be done to ensure a safe and certain supply of electricity according 
to their duties. They were bound to supply the entire area. To have a part of 
the town in darkness would be a breach of duty and a danger far greater than 
the remote danger of an accident such as had occurred in the present case. 
The pressure in the mains must be maintained during the whole time the 
supply was going on, otherwise the supplying agency failed in its first 
duty, which was to continue the supply and lay down mains which would 
enable them to do so. The Corporation in this case did their duty in 
keeping up the pressure. Asa rule, it was perfectly safe, and under 
their system of working and construction any risk there might be in sup- 
plying electricity was utterly minimised. The system adopted by the 
Corporation was not only the one adopted by the Board of Trade, but it 
was the best one. He could not help thinking that the description given 
of the Liverpool system was a great exaggeration. If it were true, then 
Liverpool must have gone back to the dark ages. Thealternative system 
suggested would be wholly useless for any large town. Manchester had 
500,000 lights on its system, and its record was an extraordinary good 
one, if the trifling accidents with respect to which evidence was given the 
previous day were the only ones that could be put forward. With regard 
to the fire on the plaintiffs’ premises, he would show that the Corporation 
did everything that could be done immediately the leakage was detected. 

Mr. STANLEY PEARCE, chief electrical engineer to the Manchester 
Corporation, said that in the case of a defect it was possible to subdivide 
the area down to the length of one street supplied by one feeder only. In 
his opinion the system was a good one. It was approved for Manchester 
by the Board of Trade, who had inspected it from time to time. It was 
put down by Mr. Wordingham, who was now with the Admiralty. A 
fault was usually detected by irregularity in the lighting on a consumer's 
premises or by smoke or smell percolating through the pavement flags. 
d known it take three days to localise a fault by the process of 

ivision. 

Cross-examined : In order to remedy a defect the central, north and 
south-eastern districts would have to be separated. It would take a con- 
siderable time to effect the severance. When any mischief was discovered 
the mains engineer would be called in to disconnect the districts. The 
mains engineer would not be in attendance at the generating station 
between the middle of the day on Saturday and Monday morning, but he 
could be summoned by telephone. The south-eastern district was cut off 
after the accident, and then the central was isolated from the northern 
at about 3:30. These operations were not recorded. 

Mr. H. L. HOWARD, assistant mains engineer to the Corporation, 
related the steps taken by him to localise the fault in Fountain.street 
when he was called up on the telephone. 

Cross-examined : There was nobody at the Dickinson-street station 
with authority to commence the work of disconnecting the districts in 
his absence. If there had been it might have been possible to localise the 
fault in time to prevent mischief. It was not customary to give notice to 
the police when a fault was discovered. 

Mr. W. H. PATCHELL, chief engineer to the Chariog Cross, West 
End and City Electricity Supply Co., said that in his opinion the Liver- 
pool system, as described on the previous day, was an impossible one. 
You could not supply a large town in that way and comply with the 
Board of Trade regulations with regard to steady pressure. The difficulty 
of using fuses was to know what sized fuse to put in. The use of the five- 
wire system was almost confined to Manchester. 

In cross-examination : Witness said that what occurred in Fountain- 
street was а necessary incident of the Manchester system in those days. 
Early in 1903 no engineer in the country knew of a fuse he dared put in 
a street box. Witness knew of explosions caused by fuses in street boxes 
which made people think that the remedy was worse than the disease. 
Since then his company had spent further money on experiments and 
had got an enclosed type of fuse which they were now using. Asked if 
he considered the Board of Trade regulations for localising defects satis- 
factory witness said they could be improved, but, like Acts of Parliament, 
one had to work under them. 

In re-examination, Mr. FLETCHER MOULTON read the Board of 
Trade regulations, and Witness declared that none of them had been con- 
travened by the Manchester Corporation. The Manchester system could 
be divided into blocks of 80 consumers. In fact, there was no length of 
main with more than that number of consumers on it. 

Mr. C. P. SPARKS, chief engineer to the County of London Electric 
Supply Co., said the Manchester system was properly laid in accordance 
with the Board of Trade regulations and modern electrical knowledge. He 
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could not see what more the Corporation could have done in the case of 
the Fountain-street explosion. 

The hearing was adjourned. ; 

On the resumption of the proceedings on Wednesday, Mr. ALFRED 
CLOUGH, the engineer in charge of the electrical distributing system 
of the Liverpool Corporation was called to give evidence with respect 
to the statement made by Mr. Taylor that the system in Liverpool 
was to divide the area into districts of 1,000 lamps, each district 
being connected with the generating station by a separate feeder and 
disconnected from all other disticts. Witness stated that this was only 
correct so far as the outer area was concerned. The reason they had 
small circuits in the outlying area was because they were connected with 
small generating stations. They had five generating stations connected 
with refuse destructors. Under the Liverpool system it might take 
several days to localise a small defect, and three or four hours if it was a 
very large one. : 

Cross-examined : Instead of being linked up like Manchester, they had 
100 different circuits with separate feeders. They had not been free from 
accidents, but had not had many serious ones. 

Mr. J. A. COOKSON, mains surveyor to the Manchester Corporation, 
stated that the mains were so composed that blocks of 80 consumers 
could be cut out. 

Mr. J. SWINBURNE said he had inspected the Manchester system, 
and it was in accordance with the Board of Trade regulations, and in 
accordance with modern electrical knowledge. It was quite a representa- 
tive system. The only thing in the least peculiar about the Manchester 
system was the use of the five wires ins! ead o! three. Everything else 
was standard. With respect to the Fountain-street trouble, the recorder 
did not indicate any really serious disturbance until well after 1:30 a.m. 
The steps taken by Mr. Howard were the proper steps in the circum. 
stances. He knew of no better system of localising a fault than the one 
adopted. 

Cross- examined: In Manchester they did what they could to localise а 
fault, and if they were unsuccessful they relied upon the appearance of 
fire or smoke to show where the defect was. 

Re.examined: The link system was practically universally adopted 
because it was the best. The important point was not the localising of 
faults, but tke maintenance of uniform pressure. 

On tho.resumption of the proceedings on Thursday, Counsel baving 
addressed the jury on behalf of their respective clients, 

His LORDSHIP, in summing up, pointed out to the jury that the ques- 
tions of negligence and nuisance muet be kept distinct. It was no answer 
to the charge of creating a nuisance to say that you had not been negli - 
gent. On the question of negligence the jury would have to gay whether 
the defendants took.reasonable steps to avert the risk of fire. 

In the result, the jury found that the system adopted by the defendants 
constituted a nuisance by causing danger to persons having premises 
adjacant to the mains, that they were guilty of negligence in adopting 
their method of localising and dealing with the fault, and that when they 
became aware of the fault they did not deal with it for the purpose of 
preventing fire in a reasonable and proper manner. 

On these findings his Lordship entered judgment for the plaintiffs for 
the agreed sum of £677. 7s. 4d., with costs, 


Puxon v. Brooker & Goss (Ltd.) 

This case again ^ame before Mr. Justice Farwell on Friday on а motion 
by plaintiff to appoint a receiver and manager in & debenture holder's 
action. 

Mr. WILKINSON said the company was a small one ; it was incor. 
porated in January, 1903, and £900 of debentures were issued. Plaintiff 
held a debenture for £300. The principal was not payable till October, 
1910, but interest was in arrear. The company was unable to pay wages, 
the gas had been cut off, and three quarters’ rent were due. 

Mr, COZENS-HARDY, for the company, asked that the matter be 
referred to chambers. Rightly or wrongly, the suggestion was that the 
plaintiff was bringing on this motion on behalf of his son, who had been 
employed by defendants as a draughtsman. 

His LORDSHIP appointed plaintiff's nominee as receiver. 


Galbraith v. Hadfleld's Steel Foundry Co. (Ltd.) 


At the West Riding Assizes at Leeds on Monday, plaintiff sued defen- 
dants to recover damages for wrongful dismissal and for salary due and 
commission earned. Defendants denied that any salary or commiasion 
was due. 

Mr. TINDAL ATKINSON, K C., for plaintiff, stated that in January, 
1889, his client became secretary to defendant company, and he remained 
in the service of the company until August last year. lu 1893 defendants 
opened a London branch and plaintiff was asked to take charge of it. He 
was disinclined to do so, but ultimately consented. He was then receiving 
a salary of £425, and it was agreed that he should start at £475 as 
London manager. He had entire control of the London branch, and was 
во successful that the turnover had grown from £15,000 to £160,000. His 
employers increased his salary until it reached £1,000 a year. In the 
latter part of the time Mr. Galbraith had to complain of men from the 
Sheftield oflice interfering with his customers, and eventually this led to 
a disagreement, A clerk named Pickering was instructed to see an 
important client for whom work had been done for Lisbon Tramway Co., 
and plaintiff was requested to accompany him. He objected to do so, 
and in consequence was dismissed without notice, He brought this 
action to recover three months' salary in lieu of notice, certain. com- 
missions earned and damages for wrongful dismissal. 

Plaintiff gave evidence in support of his case. 

For the defence, Mr. W. B. PICKERING said he was traveller for all 
tramway track specialities of the company, a department that had been 
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originated and developed since 1893, when Mr. Galbraith left for London. 
He had particular knowledge of those specialities, and on that account 
was chosen to go to London to join Mr. Galbraith in a certain interview 
as to the Lisbon wheels and axles. Mr. Galbraith declined to go with 
witness on that errand. 

Mr. R. A. HADFIELD, managing director of defendant company, 
raid Mr. Galbraith had no technical knowledge of the manufactures of 
the company. He did not blame Mr. Galbraith on that account, but it 
was necessary that he should be assisted technically. He never engaged 
with plaintiff not to send people to London without his approval or consent. 
The only arrangement was that the firm should not send anyone up to 
London behind Mr, Galbraith's back. He detailed the circumstances under 
which Mr. Pickering. who was going to London on other business, was 
directed to see Mr. Galbraith on the Lisbon matter and go with him to the 
interviews. He did not give Mr. Pickering any instructions to undertake 
the interviews alone. He was exceedingly sorry that that matter had 
occurred, but he thought Mr. Galbraith had treated him badly. He bad 
still a great regard for Mr. Galbraith, who was a good business man, and 
had enormously increased the turnover of the London business. 

His LORDSHIP: Don’t you think it was a very small matter to turn 
him off for? — Not after the way he treated me. 

Other evidence having been given, the jury found for plaintiff, with 
damages to the amount of three months’ salary (E250), plus £21 pre- 
viously due, and £30 commission— £301 in all. 

Mr. SCOTT FOX, K.C., raised the question of the breach of agree- 
ment, under which, һе contended, Mr. Galbraith was debarred for two 
yeurs from being concerned in the manufacture or sale of steel castings, 
or from divulging the firm's trade secrets. 

His LORDSHIP said the old agreement could hardly apply to the new 
facts. He saw a great change in Mr. Galbraith having gone to London 
from being secretary at Sheffield, and if the firm had wished to continue 
the disability, they should have drawn up a new agreement. 

Judgment was accordingly given for plaintiff on the counter-claim as 
well as on the claim. 


Tramcar Passengers' Risks. 


At Newcastle.on-Tyne County Court on Friday, Judge Greenwell gave 
judgment in an action brought against the Corporation by a passenger 
for damages for injuries received through being jerked off a tramcar. At 
the time plaintiff was standing on the footboard after it had passed the 
stopping place, where, he alleged, he had told the conductor he desired 
to alight. The defence was that he gave no order, and tried to alight 
as the car was moving. 

The JUDGE said he accepted plaintiff's statement, but did not see how 
that gave him a claim. If he had given an order with which the con- 
ductor did not comply that did not justify him in remaining on the foot- 
board after the car increased its speed on passing the stopping place. 
The footboard was a place where a passenger had no right to travel, 
having due regard to his own safety and the liability of the Corporation. 
It was common for people to travel on it, but he thought they must occupy 
the same position as people who tried to get off while the car was moving. 
a were on the footboard at their own risk. He found for defendants, 
w.th costs. 


Acetylene Gas and Electric Smelting Co. (Ltd.) 


Mr. Justice Buckley on Tuesday dismissed the petition of J. W. Hopwood 
for winding-up on the ground of the smallness of creditor’s debt (£26). 
It was not (his Lordship said) the practice of the court to make winding- 
up orders for such trivial sums, although; there was jurisdiction to wind 
up for smaller sums. 


Airdrie Town Oouncil v. Airdrie & Ooatbridge Tramways Oo. 


Sheriff Mackenzie has given judgment in this action which was 
brought in the Airdrie Small Debt Court by the Council to recover 
£8. Os. 7d. from the Airdrie & Coatbridge Co., expenses incurred in 
clearing away accumulations of snow in the street caused by defenders’ 
use of a snow-plough during a heavy fall of snow on Dec. 10 last. 

The Sheriff decided in favour of the Council. 


Trolley Wire Accident. 


James Brough, collier, sued the Potteries Electric Traction Co. at 
Staffordshire Assizes last week for damages for injuries received from a 
live trolley wire, which had fallen, and with which plaintiff came in 
contact, on April 30 last. 

Defendants pleaded that every reasonable precaution had been taken 
for the safety of the public, but the jury found for plaintiff for £300 
damages, 


Customs Decisions.—The Customs authorities of New Zealand 
have, fixed the rate of duty leviable on lay-outs and cables for electric 
Senai (classified as tramway plant and material) at 20 per cent. 
ad val. 

The Japanese authorities have increased the duties upon electric 
lighting apparatus and instruments or parts thereof by 5 per cent. 
ad val., thereby increasing the duty to 15 per cent. The duty on 
telephones and parts thereof has been similarly increased. The 
duty on imported telegraph poles has been increased by 19 per cent., 
making the duty 80 per cent. ad val. These increases are made 
under authority of the law of Dec. 28 last. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


London County Council require two divisional inspectors (at £600 
per annum, rising by annual increments of £25 to £800), one 
possessing special qualifications in mathematics and science and the 
second in technology, including electrical and mechanical engineer- 
ing; also an inspector in wood and metal work at £400, rising to 
£500. Applications by 10 a.m. April 1. 


Pudsey Corporation require an electrician to take charge of dis- 
tributing maine, meters, &c. Applications by 5 p.m. 81st inst. 


Salford Tramways committee have appointed Mr. Geo. W. Holford, 
manager of the Corporation tramways in succession to Mr. E. Hatton 
who is leaving for Newcastle-on-Tyne. When the question of the 
municipalisation of the Salford tramways arose a special committee 
was appointed to consider the subject, and Mr. Holford was 
appointed their secretary. The committee afterwards made him 
chief assis'ant in the new tramways department. The committee 
recommend that the commencing salary shall be £300 per annum, 
increasing annually by £50 to £500 


EDUCATIONAL NOTICES. 


Apprentices’ Technical Education.—Messrs. Vickers, Son & 
Maxim have over 700 apprentices, half of whom attend Barrow 
Technical School. The directors have decided that in future all 
apprentices in the engineering and ordnance departments will be 
required to pass examinations in algebra, geometry, &c., and will 
be advised to attend the technical school. Successes gained at the 
school will entitle an apprentice to an increased wage and a reduc- 
tion of working hours. 


East Ham Technical College was opened by H.R.H. the Prince 
of Wales on Saturday. 


——— —— ee —— M À— 


Acton.—In the estimates for the year ending 31st inst. ыша 
is made for an anticipated deficiency of £550 on the electricity 
undertaking. 


Argentina.— The Review of the River Plate states that: 

$2,000,000 m.n. (nearly all subscribed privately) is the authorised 
capital of & company recently formed to construct and work electric 
tramways between South Barracas and Androgue. 

The Navy Department has decided to erect an electricity generating 
station at the Military Port (Buenos Ayres) to supply current to vessels 
in port in order to obviate the consumption of fuel on board for running 
engines and dynamos whilst in port. 

The United River Plate Telephone Co. have received a concession for 
joining up their Buenos Ayres and Rosario lines, the work to be com- 
pleted in two years. 

The Civil Appeal Court has confirmed the decision of the lower court 
ordering the payment of $25,362'57 gold by the Compania Alemana 
Transatlantica de Electricidad to Buenos Ayres Municipality. The 
amount was claimed as arrears of а tax of 5 per cent. upon the charge 
for current supplied by the company to the city tramway companies. 
The defence was non-liability as the current in dispute was delivered in 
the company’s power house and transmitted thence by cables owned by 
the tramway companies. | 

Messrs. Sawyer & Lacroze, who have a concession for tramways to 
connect Buenos Ayres with the western suburbs, are opposing the 
application of the Buenos Ayres & Belgrano and Rural Tramway Com- 
panies for authority for extensions. If, however, the companies’ applica- 
tion is granted, compulsory running powers over these lines will be 
sought by Messrs. Sawyer & Lacroze. 

There are 10 tramway companies at work in Buenos Ayres, and the 
passengers carried during 1904 numbered 82,746,352 on the electric lines 
(against 61,670,749 in 1903) and 65,532,746 on the horse lines (against 
71,048,519). The receipts on the electric lines were $865,166:59 m.n., in 
1904, against $585,979°07 in 1903. 


Asylum Lighting.—Clonmel (Ireland) Asylum committee have 
decided to light the asylum electrically, and have accepted a scheme 
prepared by Mr. L. J. Lawless, of Dublin. 


Australasia.—4As the Government of South Australia has failed 
to come io an agreement with the tramway companies as to th» 
price to be paid for their undertakings under the Tramways Act, 
1904, the comp3nies have been invited to appoint an arbitrator to 
act for them collectively. 

Kalgoorlie Electric Power & Lighting Corpn. have entered into 
an agreement with the Roads Board for an extension of the publi 
lighting, and have secured powers to supply current to private con- 
sumers, The charges for current for private lightiog will be 7d, per 
unit up to 500 units per month, 6d. up to 800, and 5d. over 800. For 
motors up to 1 n.r. 7d. per, unit, over 2 н.р. 4d. per unit, for less than 
800 hours per month, 34d. up to 600 hours, and 3d. over 600; minimum 
lós. per H.P. per month. Discounts of 5 per cent. off motive power 
accounts, and 10 per cent. off lighting accounts are provided for. an 

At Subiaco (W.A.), a seven-year-old municipality, the supply of elec- 
tricity was started with 50 consumers eighteen months ago, There are 
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now 250 consumers, and the undertaking is paying all expenses, including 
interest and sinkirg fund charges. 


Baildon.— The Council have decided to apply for a provisional 
electric lighting order. 

Barnsley.—The council on Friday decided to apply for a loan of 
£4,403 for extensions of the electricity undertaking. 

Barnsley & District Electric Traction Co. recently appliel for supply 
of current at 4 a.m. instead of 5, and it was agreed to comply with 
th» request on condition that the company recouped the Corporation for 
any additional cost thereby oocasioncd. 


Bermondsey (Gondon).— With respect to the proposed expendi- 
ture of £6,159 on mains extensions, the Finance committee reported 
on Tuesday that they had only passed an estimate for £1,213 for 
distributors. 

A discussion took place on & recommendation by the same committee 
that the charge for street lighting be at the same rate as that recently 
adopted for all large consumers (33d. per unit up to 300,000 units), any 
excess to be charged at 2d. per unit, instead of 3d. as now. 

Ultimately the committee's recommendation was rejected. 

The electrical engineer eubmitted a report on the excess of expenditure 
over the estimate on mains in connection with the Rotherhithe extension. 
T'he total cost of extension was £18,024. 118.6d. compared with the estimate 
of £11,078., excess £ 6,946. 11s. 6d. Of that amount £2,652. 12s. 9d. had 
been passed by the Council for work involved in taking the mains across 
the Surrey and Lavender docks, leaving £4,293. 18s. 9d., which waa 
&ccounted for by (1) the congested conditions of the footway by mains of 
different authorities, necessitating placing the work under the roadway 
at greater expense in opening up and reinstating, (2) to extra depth of 
trenching required to clear mains of other authorities, (3) to extra 
labour and tackle entailed in supporting the large number of pipes 
exposed in the excavations, (4) owing to deviation in the run of conduits 
to clear the excessive number of pipes and other obstructions found 
when excavating, a large number of extra brick chambers had had to be 
provided so as to avoid as far as possible the use of sharp bends, (5) to 
extra labour entailed in pulling in the cables wholly by manual power 
instead of by winch, so as to decrease the risk of abrasion of the insulation 
in drawing them through the bends ia the conduits which were unavoid- 
able. During the carrying out of the work excessively wet weather was 
experienced, which seriously interfered with the progress of operations. 


Burnley.— The present financial year comes to a close at the end 
of March, and the Electricity committee report that on the prices 
obtained (1°75d. per unit.) for traction supply, 4d for lighting, 3d. and 
1d. for motors and 3d. for public lighting, the net profits will exceed 
£10,000. The committee recommend that the tramways be allowed 
a rebate for the year, making the price 11d. | 

For the coming year the charges will be as follows ;-—Tramways 1:45d. 
per unit, private lighting flat rate of 34d., public lighting 14d. and motors 
13d. for first hour and 1d. after. This will bring! the average price 
per unit sold to 1:74, and the net profit to £4,000, after allowing 
$2,500 for depreciation. The above changes are subject to the approval 
of the Council, and a lively attack is expected from the Tramways 
committee, whose contention is that the reductions should all have gone in 
their favour. The committee has decided to purchase further plant, 
ireluding a 500kw. generator, boiler and condensing plant. 

Colwyn Bay.—The Council have rescinded a resolution to light 
the promenade by gas. Electric lighting is to be adopted. 


Corporation Officials and Consulting Work.—Aberdeen City 
Council on Monday passed by 20 votes to 10 a resolution proposed 
by Bailie Booth that no Corporation official be allowed to engage 
professionally in any work other than that connected with the 
Corporation unless with the consent of the Council." 

Coventry.—The official inspection of the extensions of the 
Coventry Electric Tramways Co.'s system took place on Tuesday. 

Dalkeith.— Application is to be made for a provisional order to 

incorporate a company to construct electric tramways between 
Liberton and Dalkeith and in Bonnyrigg and Lasswade. 
_ Dublin.— It was reported to the City Council last week that the 
income of the Electricity department for the past year had con- 
siderably exceeded the estimate, and as a further increase was 
expected during the coming year, it would be unnecessary to make 
чү call on the rates. 

r. Irwin (chairman of the Electric Lighting committee) said they had 
provided in the estimates for interest and sinking-fund charges upon 
£20,000 which would be spent later on the extension of the electric light- 
ing in the old city area. The income of last December quarter was £4,000 
in excess of the corresponding quarter of 1903. It was intended to reduce 
the price of current, notably for motive power. 

Dundee-Broughty Fer:y Tramways.—The Dundee Advertiser 
understands that arrangements have been definitely completed for 
the formation of a company to construct the Dundee-Broughty 
Ferry and district tramways, and that contracts have been entered 
into with an electrical engineering firm amounting to nearly £90,000. 

Exeter.—In a report just presented to the Electric Lighting 
Committee by the city electrical engineer (Mr. Н. D. Munro) it is 
stated that the cost of generation for the past year would come 
within the estimated figures, representing a saving of £1,000 per 
annum, with an increased output of 10 per cent. Interest and 
sinking fund would be met without aid from the rates, and the 


extra supply for tramways, motors and lighting already secured 
would enable the undertaking to meet all its liabilities in the 
coming year. 

The committee do not advise the Council to incur the expense of an 
independent test of the new machinery, but have resolved that the elec- 
trical engineer be required to report as to the efficiency of the whole 
equipment as soon as the work is completed. 

Electric Lighting of Miners’ Dwellings.— Messrs. Pease & 
Partnere have prepared a scheme for the electric lighting of the 
miners’ houses at Waterhouses and Esh Colliery. The firm will 
wire each dwelling provided the necessary guarantee is forthcoming. 
A committee has been appointed to canvass the district, and at the 
same time the company’s representative (Mr. T. Pearson) is collect- 
ing information as to cost, &:. 


Electrical Exhibition at Holborn (London).—Particulars of 
the exhibits at this well-organised display of electrical accessories 
will be found on a previous page. 

Electrical Exhibition at Paddiogton.— Recent advances in the 
applications of electricity to machine driving and other power pur- 
poses, the introduction of a very extensive range of high-class fittings 
for electric lighting, the development of interior and exterior light- 
ing by arc lamps, the introduction of new types of Nernst and other 
special forms of electric incandescence lamps, and the generally 
utilitarian nature of many new applications of electricity to domestic 
and industrial purposes, have amply justified the promoters of the 
various exhibitions, local and otherwise, which have taken place of 
late with the object of displaying the advantages claimed for the latest 
advances in electrical plant, apparatus, instruments, accessories 
and sundries. With a view to making these advantages known in 
the important areas covered by the operations of the Metropolitan 
Electric Supply Co. in the West of London, the company recently 
decided to organise an exhibition of a very interesting character at 
Queen’s-road Baths, Bayswater, London, W. These premises are 
centrally situated, and the exhibition, which opens to-morrow (Satur- 
day) and remains open until April 8, promises to be of considerable 
interest. It is very satisfactory to record the undoubted success of 
the electrical exhibitions which have be held in the London districts 
during the past few months, 

Bxhibitions.— Willesden Council are ascertaining if the Local 
Government Board will sanction expenditure in connection with 
the proposed exhibition at Olympia in the autumn promoted by 
the National Electrical Manufacturers’ Association. | 

An electrical exhibition, organised by the Salisbury Electric Light 
and Supply Co., is to be held at the County Hall, Salisbury, for six 
days, commencing April 8. 

An exhibition ofelectrical appliances and fittings, promoted by the 
Urban Electric Supply Co., was opened at Stamford last week. The 
profits go to a local infirmary. 

A six-days’ electrical exhibition was opened at the Market Hall, 
Frome, on Monday. The show was organised by the resident 
electrical engineer (Mr. F. M. Nichol) for the Urban Electric 
Supply Co. A good variety of electric light fittings, motors, lamps, 
domestic appliances, X-ray apparatus, &., is on view. 

In connection with the Liége International Exhibition to be held 
during the summer, a committee has been formed to aid in securing 
the representation of this country. Firms and persons who desire 
to participate should make immediate application to the Hon. 
Commissioner-General for the United Kingdom, Mr. Imre Kiralſy. 
19, Buckingham - street, London, W. C. The list of applications 
will close in a few days. И 

An international exhibition will be held at Christchurch, New 
Zealand, towards the end of 1906. Mr. T. E. Donne, who is 
connected with the exhibition, can be communicated with at 
13, Victoria-street, London, S. W. А 

There ів to be a Swiss National Exhibition of automobiles and 
similar vehicles to be held at Geneva from April 29 to May 7. 
Only Swiss manufacturers and traders in Switzerland selling 
foreign productions will be allowed to participate. The idea is to 
hold a similar show annually. 


Hackney (London).—In framing the estimates for the ensuing 
year, the Finance committee have decided that to the expenditure 
of the electricity undertaking there should be added, for deprecia- 
tion, an amount equal to 14 per cent. upon capital outlay. 


Han!ey.—Mr. W. Adams, chief assistant electrical engineer, has 
been granted an honorarium of 20 guineas in respect of extra work 
recently thrown upon him while in temporary charge of the elec- 
tricity undertaking, and has also been appointed deputy Corporation 
electrical engineer. 


Hanwell.—Ealing Council have offered to give a supply of elec- 
tricity in bulk to Hanwell in about six months at 2jd. per unit. 
Ealing Council is not prepared to take over the whole of Hanwell 
Council's electric lighting responsibilities. 


Harrogate.— The Lighting committee recommend that the charge 


for current for lighting be reduced from 534. to 54. per unit on the 
flat rate, the first hour's maximum demand charge remaining at 6d. 
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and 2d. (instead of 24d.) per unit after. In discussing these 
suggestions, 

Ald. Fortune suggested the maximum demand system be diecontinued 
and discounts be allowed. 

Councillor HIx DELL, secretary to the Home for Incurables, commented 
upon what he termed the perplex'ng nature of the maximum demand 
system, and said the charge paid by the Home for current for the first 
quarter was surprisingly high, whereas in the second quarter the Corpo- 
ration owed the Home £2. 10s. 

It was decided to ask the committee to consider the discontinuance of 
the maximum demand system and the adoption of a scale of discounts. 


Hastings.—The chairman of the Electricity committee (Council- 
lor Bones) has announced that for the first time there was a net 
profit of £117 on the year’s working of the electricity undertaking. 
This compares with a deficit of £950 in 1908.4, notwithstanding 
that £1,670 extra has had to be met for interest and sinking fund 
charges. 98 new consumers were added, representing the equivalent 
of 4,666 8 c.p. lamps. Credit for the altered state of affairs was due 
to the borough electrical engineer (Mr. R. F. Ferguson). 


IIkley.— Mr. W. Antrobus, 124, Earl.street, Longsight, Man- 
chester, informs us that he has just prepared a scheme for lighting 
Ilkley electrically by means of a water power installation. The 
water of the river Wharfe at Beanlands Island will be used for the 
purpose. The working head will be about 6ft. and about 200 н.р. 
is available, A small beck at the other end of the town will also 
be utilised, and the two plants will be kept running night and day, 
the surplus current over that required for lighting the town being 
utilised for electro-chemical work (thermic and electrolytic). Mr. 
Antrobus considers that by this arrangement the District Council 
will obtain their current for lighting at а very small cost. 


Italy.—The Italian Minister of Posts and Telegraphs has been 
authorised to establish telephonic communication between a number 
of provincial towns. 

The Rome provincial authorities propose to construct an electric 
railway between Rome and Civita Castellano. 

The Adriatic Railway Co. propose to conatruct an electric line 
between Chiasso, Comé and Chiavenna. 


Kidderminster.— The Kidderminster & District Electric Traction 
Co. has abandoned the Bewdley light railway scheme. 


Light Railway. The application for an order authorising the 
construetion of a light railway from Ackworth to Immingham, 
near Great Grimsby, was heard by the Light Railway Commis. 
sioners on Tuesday. 

Mr. Dawsckwznrs, K.C., for the promoters, said the ra‘lway was 
intended to carry passengers and farm produce, and to provide facilities 
for the carriage of coal from mines situated to the east of Swinton and 
Knottingley Railway. The line would be 53 miles long, would pass 
through a tunnel under the Trent, and would cost (apart from the 
electrical instal'ation) £580,000. or £11,000 per mile. 

The engineer for the scheme (Mr. SuiProN) gave techn‘cal details, and 
said an income of £70,000 per annum was expected, while working 
expenses would be about half that amount. There would be two gene- 
rating stations. He did not think the proposed line would compete 
with the Great Centra! Raiiway or the Humber Railway and Dock, but 
would rather bring traffic to the Dock. Messrs. Ganz & Co. were pre- 
pue to carry out the electrical work at the figures which had been 
put in. 

The Спліпмам, after consultation with the other Commissioners, said 
the magnitude of the scheme must be apparent to all, and asked Mr. 
Danckwerts to state why the case should not be one for Parliament. 

Mr. Danckwerts said the Commissioners had never rejected an appli- 
cation on the sole ground of magnitude, and there had been many cases 
of competition in which Orders had been granted and the Board of 
Trade had not objected. The present application was for a railway such 
as the Light Railways Act intended. Every public authority along the 
line was pressing for the scheme to be sanctioned, and the line would 
not compete with other lines, but would rather act as a fecder and distri- 
butor to them. 

The CHAmMAN replied that the C mmissioners believed they were 
coerced by statute to let the case go to Parliament. 

Lisbon.—The Lisbon Tramways Co., an English undertaking, 
has obtained & concession to construct and work an electric tram- 
way in Lisbon, between Rua do Auro and the Largo de Santo André. 

London County Counci!.—Mr. Allen Baker has been elected 
chairman, and Capt. Hemphill vice-chairman, of the Highways 
committee. | 

Metropolitan District Railway.—It is expected that the new 
electric service will be inaugurated before the end of April. 

Mirfie!d.—The Council have accepted tenders for cables, &c., in 
connection with a scheme for the distribution of electricity taken in 
bulk from the Yorkshire Electric Power Co. The following charges 
have been adopted: Lighting 5d. per unit, power 2d. per unit for 
first two hours, and 14. after, provided the motor is run at 
three-quarters full load. 

Modern Management cf Industrial Works. — Mr. G. K. B. 
Elphinstone (member of the well-known firm of Elliott Bros.) 
delivered a most instructive lecture before a crowded audience of 
visitors and workpeople at Ladywell Parish Hall, Lewisham, on 


‘gale of the National 
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Friday evening last, the subject being The Factory of the National 
Cash Register Co.: Its lessons and how they may apply to us." 

The lecturer had been over these American works some time ago, and 
had been so impressed with the good all-round results accruing from 
scientific and truly social management of that model factory, that his 
firm had decided to follow similar methods at Century Works, Mr. 
Elphinstone proceeded to describe in detail the American works as a 
harmonious whole, and the various departments in particular, the descrip- 
tion being completed by a series of beautiful lantern slides. Attention 
was drawn to the means and methods adopted for saving time in all 
directions, for ensuring tidiness, for diminishing waste and so forth. 
Reference was made to the welcome extended by the American firm to the 
army of visitors which flock to see the establishment and to the careful 
practical training and teaching of salesmen. Special attention was given 
to the social management of tho works, entrusted to various committees, 
which has for its object the promotion of mutual respect and sympathy 
between employers and employed. The object lesson, so eloquently 
taught by the American concern is (continued Mr. Elphinstone) now being 
gradually introduced into the Century Works, as it has already been 
introduced in this country by several firms whose names were mentioned. 
Most interesting of all, perhaps, as showing the spirit of the men in meet- 
ing the endeavours of the management, were the suggestions put into 
boxes provided for this purpose. These suggestions (which relate to 
improvements in manufac: ure, design and similar matters) were increasing 
in number since the scheme was first started, and during tbe last three 
months some 300 suggestions had been made. | 

Col. Horpzs, after the lecture, expressed the hope that the Americans 
would soon have to como to this country to find the best governed works. 
He also alluded to the difticulty of applying the schemes outlined in the 
lecture to factories making not one but a number of articles. 

Certificates and prizes were distributed to the men whose surgestions 
were judged to be the best by the Suggestion Committee. 


Municipal Telephony.— Brighton Telephone committee recently 
considered a report by the town clerk on the purchase by the 
Government of the National Telephone Co.'s undertaking :— 

The minutes of the committee presented at the Corporation meeting on 
Thursday last stated that at the recent Conference of Municipalities 
owning and working telephones i& was unanimously agreed that each of 
the competing municipalities should apply to be heard before the Select 
Committee, to which it is intended the agreement between the Post- 


master-General and the National Telephone Co. shall be referred, for 


the purpose of giving such evidence as they may think necessary. 
Brighton committee had resolved to lay before the committee such evi- - 
dence as they deemed desirable for the protection of the interests of the 
Corporation telephone undertaking. | 

Councillor LrNTorT (chairman of the committee" thought the proposed 
elephone Co.'s undertaking to the Government 
would prec!ude the possibility of cheap telephones in this country. If 
representations were made to the Postmaster-General in a fair and 
impartial manner he believed that concessions which had been or might be 
granted to the company would simiiarly be granted t5 the Corporations. 

Ald. Олпрем said the purchase meant that they would have no more 
municipal telephones and: no more cheap telephones in this country. 
Brighton Corporation had a licence until 1926, and if they wanted cheap 
telephones in Brighton up to then they must support the Corporation. 
They could give an object lesson to the whole of England as ќо the cheap 
price at which an efficient telephone service could be maintained. Ata 
moderate estimate the Corporation were saving some 2,000 users £4 a 
year, and in 20 yeara that would amount to £160,000. 


Natal Imports.—The imports of electrical fittings from the. 
United Kingdom into Natal in 1904 were of the value of £24,200, 
compared with £47,800 in 1908. "The United States figures were 
£2,800, compared with £6,000, and European countries 46, 900, 
against £6,700. Electrical machinery imports from the United. 
Kingdom stand for £107,000 in 1904, against £95,800 in 1908; 
U.S., £21,250, compared with £24,000; European countries, £20,700, 
compared with £19,800. 


Newcastle-on-Tgne—The estimated expenditure of the Tram. 
ways committee for the year ended March 31, 1906, is £188,744, 
against £205,289 last year. Capital expenditure on new plant, &c., 
is estimated at 280,000. Working expenses are put down at 
£115,265, interest and redemption of loans at £55,128 and con- 
struction and equipment of tramways at £11,880. The estimated 
income is £194,737, against £209,100. 


Obituary.— We regret to record the death of Mr. Thos. Topham 
Hardaker, chief engineer of Transvaal Telegraphs, which took place 
suddenly on Tuesday. | ‚ 

Mr. Hardaker, who уаз а native of Durham, commenced his telegraphic 
career in Newcastle as a learner with the Electric & International Tele- 
graph Co, Subsequently he was in charge of the offi:e at Aln xick, and 
when the Government took over the telegraphs in 1870 he was transferred 
to Newcastle, In 1879, when volunteers for the Cape service were asked 
for, Mr. Hardaker was selected, and he was appointed to the charge of 
several offices in that country. Afterwards he became superintendent 
of telegraphs in Natal, and then chief engineer of Natal telegraphs. He 
took a leading part in improv:ng existing and constructing new lines in 
South Africa, and he rendered valuable service in reconstructing the 
telegraphic systems after the late war. 


The death is announced of Mr. John Morris, senior partner of 
Ashurst Morris, Crisp & Co., solicitors. Mr. Morris, who was in 
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his 82nd year, was connected with numerous companies either pro- 
fessionally or as a director. He was a director of the Buenos Ayres 
& Belgrano Electric Tramway Co. 

. On March 17, at Accra, West Coast of Africa, Mr. James Moon, 
for many years with the African Direct Telegraph Co , passed away, 
at the early age of 42. 


Paddington (London).—-An agreement has been come to between 
the Borough Council and the Metropolitan Electric Supply Co. with 
respect to the transfer of Amberley.road generating station to 
Willesden. 

The Council will give the necessary consent provided the charges for 
current for private lighting are reduced from 51d. per unit to 5d. for the 
first two years and 42d. for the next three years; that current for trade 
lighting (including churches and schools) be reduced to 42d. per unit for 
the first two years, and 44d. for the next three years, consumers to have 
the option of the maximum-demand system. Where a five years' agree- 
ment is not entered upon, the charge will be 54d. for private and 5d. for 
trade lighting. The agreement comprises clauses providing that the 
station at Willesden for the supply of Paddington is to be capable of 
complete severance from other generating stations and plant of the 
company, and protecting the Council's right of purchase. 


Penrith.— As the Local Government Board are not satisfied with 
the financial prospects of the proposed electricity works they have 
declined to sanction a loan of £6,850 recently applied for by the 
Council. 


Poplar (London).— The Controller’s department of London 
County Council points out in a letter to the Council the desirability 
of the creation of & reserve or renewal fund in connection with the 
electricity undertaking. 

In reporting upon this the Electricity committee state that under the 
Electric Lighting Acts, 1882 and 1888, a depreciation reserve fund should 
be formed not exceeding 10 per cent. of the aggregrate capital expendi- 
ture and they propose that a fund, to reach at least £11,000 (the approxi- 
mate cost of one of the large generating sets) be formed by the transfer 
of £2,500 from present profit balance of £6,892. 13s. 5d. and by the 
transfer to the fund of 24 per cent. of net annual revenue. This amount, 
calculated upon present revenue, is approximately £400 per annum. 

The Electricity committee has reported that 22 }-ampere Nernst lamps 
installed experimentally in the public library gave an increase of 209 per 
cent. in light while there was a reduction of 44 per cent. in cost for 
current. For the extension of the generating station at an early date it is 
proposed to purchase from the L. C. C. for £4,200 a site (3,050 sq. yds.) 
in Glaucus-street. 

On the recommendation of the electrical engineer (Mr. J. H. Bowden) 
customers are to have the option of taking current at a flat rate of 4d. 
per unit as an alternative to the maximum demand system under which 
the cost is 5d. and 3d. 


Radcliffe (Lancs.).—The Council recently applied for sanction 
to a loan of £10,000 for wiring consumers’ premises. The Local 
Government Board now require detailed estimates, a copy of rules 
and regulations for carrying out the scheme, &c. 


Richmond (8urrey).—Owing to the Council's opposition to the 
London United Tramways' bill for extension of time for carrying 
out road widenings and construction of tramways authorised by the 
company's 1902 Act, the Richmond portion of the bill is withdrawn. 


Sa)forJ.— Тһе Tramways committee are about to adopt on their 
tramway system a new single-deck car which has been designed by 
the general manager (Mr. E. Hatton). The makers (Messrs. Dick, 
Kerr & Co.) have already delivered a sample car. 

This is à combination of English and American car styles, with an 
open centre and a closed compartment, each with accommodation for 12 
passengers at both ends. The closed portions of the vehicle are so 
arranged that зп the summer months the windows may be lowered and 
the car converted into an open one throughout. The car is approached 
by two steps placed in the middle of the body. It has а centre gangway 
running from end to end, which enables the guard to collect the fares 
without the danger of having to go out on to the footplate. In the open part 
or centre of the car there are blinds which may be used to keep out the 
wind or rain. The ventilators are in the roof. The new car will provide 
dry seats for 48 people and is lighted from the roof, the lamps being 
placed in elaborate bronze fittings. 


Shrewsbury.— Expenditure of £5,295 for an additional engine, 


boiler and dynamo for the electricity works has been sanctioned by 
the Council. 


Stoke Newington ( London).— The Finance Committee informed 
the Council on Tuesday that the receipts from electricity consumers 
during the ensuing half-vear were expected to cover the estimated 
expenditure of £800. 

At a special meeting this week the Council decided to erect a 
refuse destructor on a site between Milton-road and Church-street 
at an estimated cost of £18,500. The consulting engineers have 
advised the Council that, if desired, electrical energy can be 
generated at the destructor works on remunerative terms. 


South Shields. After consideration of the report of the deputa - 
tion recently appointed by the Corporation to collect information as 
to motor omnibuses, the Tramways committee report 

That in our opinion the motor 'bus service is unreliable, the smell of 
petrol highly objectionable, the vibration excessive and discomforting to 


passengers, the shocks at periods of stopping, starting and changing of 
ees severe and objectionable ; and, further, as no reliable data are 
obtainable as to the working costs of the motor "buses, owing to the very 
short period they have been in use, but that everything tends to show 
that such working costs are high, and in excess of an electric tramcar 
service, the deputation cannot recommend the adoption of a motor 'bus 
service for the borough. | 
The report was adopted by the Council on Wednesday. 


Telegraphic Communication with the Continent.— An agree- 
ment has been entered into between the United Kingdom and 
Norway respecting telegraphic communication between the two 
countries. Тһе agreement, which was signed at Stockholm on 
Feb. 2, provides that on the expiry of the existing arrangement 
between the Great Northern Telegraph Co. and the two Govern- 
ments the question of the renewal of the concessions shall be dis- 
cussed, and that no new concession shall be granted to any company 
or private individual for the establishment of submarine telegraph 
cables between the two countries without previous consultation 
between the respective Governments. It is further agreed that no 
concession shall be granted to any company or private individua. 
for the establishment of communication between the two countries 
by means of wireless telegraphy without similar previousconsultation 


Telephone Purchase.—Mr. A. R. Bennett, who is consulting 
engineer to a number of municipal telephone undertakings, gives 
his views upon the proposed agreement between the Postmaster- 
General and the National Telephone Company in the ** Manchester 
Guardian " for March 23. 


Torquay.—The electricity department received for current sold 
last year £7,339 (against £6,395 in 1903). Working expenses were 
£3,923 (against £3,479), interest and sinking fund charges £2,319. 
£100 was placed to reserve, the net profit being £1,368 (against 
£571). 


West Auckland.—The Parish Council have decided to open 
negotiations with the Urban Electric Supply Co. (which possessesa 
privisional order for Bishop Auckland) for a supply of electricity for 
West Auckland. 


West Fife Tramways.—Dunfermline & West of Fife Tramway 
Co. have published notice of intention to apply for an order to 
construct these tramways. 


West Ham.—Messrs. A. Boake, Roberts & Co. contemplate the 
adoption of electric driving throughout their large chemical works. 
250,000 units of electrical energy will be required per annum. The 
Corporation have authorised an extension of their mains to the works. 


Dinners.—The third annual dinner of the Liverpool branch of the 
Electrical Contractors’ Association (Incorporated) was held on Friday 
last, when a party of 40 sat down. Mr. W. Sutton, chairman of the 
branch, presided. The guests included Mr. W. Rawlings (president of 
the Association), Mr. E. L. Berry (London), Mr. J. McDermott (chair- 
man, Northern Section, Mr. Shaw (Stockport), Mr. A. Clough 
(Liverpool Corporation electrical engineer), and Mr. T. D. Clothier 
(Bootle Corporation electrical engineer). | 

Mr. J. МсОквмотт proposed The Electrical Contractors’ Association 
Incorporated,” and spoke as to the progress of the association and to the 
advantages of membership. 

Mr. RawLriNes in reply, referred to the unfairness of Liverpool Cor- 
poration in carrying on electrical fitting and wiring in competition with 
contractors who are ratepayers. 

Mr. A. CI. od in replying for The Visitors,” referred to his 21 years’ 
service at Liverpool, first with the company. before it was taken over by the 
Corporation, and now with the Corporation as their resident electrical 
engineer. He was pleased to acknowledge the high standard of work 
done by the contractors of Liverpool who were members of the association. 
The Corporation carried on their contracting and fitting department 
under Parliamentary powers, but he found that times had changed since 
the early days when the company fixed over 90 per cent. of the lamps 
connected. Now the contractors carried out between &0 and 90 per cent 
of the total of the installations. 

Mr. T. D. CLorHIER said Bootle Corporation also had powers to carry 
on wiring and contracting, but they did not exercise them as he thought 
there were plenty of contractors able and willing to carry out all the 
installations satisfactorily. Mr. E. L. Berry maintained that the elec- 
trical contractors were the Corporation’s best canvassers, as each instal- 
lation connected meant an additional customer for the current which the 
Corporation supplied. 

Daring the evening a presentation of a chiming clock was made to the 
hon. sec. of the branch (Mr. Geo. J. Ha: fo d). 

The annual dinner of the staff at the Witton Works of the General 
Electric Co. was held at Birmingham on Saturday. Mr. M. Railing, 
a director, presided. Among the party was Dr. W. E. Sumpner, 
Principal of the Municipal Technical School. 


Electro-Harmonic Society.—The address of the Electro-Har- 
monic Society is now at Finsbury-pavement House, E.C., where all 
future communications should be addressed to the Hon. Sec., Mr. 
W. E. Lane. | | 

The next smoking concert (the last of the season) will be held this 
(Friday) evening at Holborn Restaurant, London, W.C., under the 
chairmanship of Mr. James Swinburne, 
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TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is now ready, price 155., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date (to Feb. 22), and the Directorial Division of the new 
volume has been corrected up to February Ith, 1905. АШ 
branches of Electrical Engineering and Industry are fully 
treated, and Electro-Financial matters have received every 
attention in the new volume, which aggregates more than 
2,000 pages. If possible, the Directory Division is more 
complete and accurate than in previous issues. All mere 
lists of members of societies and institutions are excluded, 
as quite unreliable for Traders’ purposes. The number of 
large sheet Tables, &c., has been increased, and the 1905 
Edition of this indispensable. work is offered as the most 
complete book of the kind ever publisted. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry (including 
the new “ Special Mining Rules," issued Feb. 22). 


TENDERS INVITED. 


The magistrates of the City of Utrecht, Holland, invite tenders 
for supply of 20 cornplete electric motors for the city tramways. 
Tenders to the Magistrates before April 8. Specifications, &c., from 
the Town Clerk. See also an advertisement. 


Stockport Gas and Electricity committee invite tenders for supply 
and laying of electrical feeder cables. Specifications, &c., from the 
borough electrical engineer (Mr. A. J. H. Carter), Mill Gate, Stock- 
port. Tenders (adressed to chairman of the committee) to the town 
clerk's office by first post 30th inst. See also an advertisement. 


Batley Corporation invite tenders for permanent.way construc- 
tion and paving of Bradford road tramway route, overhead equip- 
ment, steel poles, &c., feeder cables, conduits and accessories. 
Specifications, &c., from the consulting engineers (Messrs Lacey, 
Sillar & Leigh), 2, Queen Anne's-gate, Westminster, after 29th inst. 
Tenders to the town clerk (Mr. Jos. Hanson Craik) by April 17. 
See advertisement for further particulars. 


Aberdeen Corporation invite tenders for one surface condenser 
with air pump, oil separator, &c. Specifications, &c., from the 
city electrical engineer (Mr. J. Alex. Bell) after 29th inst. Tenders 
to Mr. Bell before noon April 19. See also an advertisement. 


Hammersmith (London) Borough Council invite tenders for supply 
of boiler flues and economisers, high-pressure steam pipes, steam 
and feed-water pipes, exhaust steam water heater and circulating 
water pies, steam valves and feed water heaters and coal elevator. 
Tenders to Town Hall, Hammersmith, by 4 p.m. April 5. 


Bradford Corporation invite tenders for supply, erection and 
setting to work of 2,500kw. of motor generators, or rotary trans- 
formers for transforming l.t. c.c. to e.h.t. a.c., and vice versa, 
together with the necessary controlling gear. Tenders to town clerk 
(Mr. Frederick Stevens) by first post March 80. 


Manchester Electricity committee invite tenders for supply, 
delivery and erection at Dickinson street generating station of high 
and low-tension switchboards. "Tenders to chairman of Electricity 
committee, Town Hall, Manchester, by April 4. 


London County Council require tenders by 10 a.m. April 4 for 
eight 500kw. induction motor-generators for electric tramway sub. 
stations, and also for wiring material, low-tension cables, cable 
boxes, &c. Specifications from County Hall, S.W. 


The Lancashire & Yorkshire Hailway Co. (Manchester) require 
tenders by 10 a.m. April 3 for 12 months’ supply of stores, including 
signal and telegraph fittings, signal, telegraph and electric light 
wires, &c. 

Great Yarmouth Corporation invite tenders for delivery of surface 
condenser, with steam-driven air and circulation pumps. Tenders 
to the Town Hall by noon March 29. 


Hornsey Town Council invite tenders for the supply of cables, 
junction boxes, fuse boxes and meters. "Tenders to the town clerk 
(Mr. F. D. Askey), 99, Southwood-lane, Highgate, N., by 27th inst. 

The Clyde Navigation Trustees require tenders by April 10 for 
electric power generating and lighting plant for Clydebank Dock. 
Particulars from Mr. G. H. Baxter, 16, Robertson-street, Glasgow, 


Colchester Electric Light and Power committee invite tenders by 
April 5 for independent surface-condensing plant and electrically- 
driven pump. 

St. Marylebone (London) Council invite tenders for supply, 
delivery and maintenance for two years of house moters. Tenders 
before 4 p.m. April 4 to the town clerk. 


Glasgow Corporation also invite tenders by 10 a.m. April 5 for 
tramway stores for one year from June 1. | 


Bolton Corporation invite tenders by March 30 for cooling tower 
and condensing apparatus. 


Aston Manor Corporation require tenders by noon 24th inst. for 
reconstruction of existing tramways and construction of other works. 


Salford Corporation require tenders by 81st inst. for wiring their 
new school at Seedley. 


Rathmines and Rathgar (co. Dublin) District Council require 
tenders by 27th inst. for condensing plant. | 


Johannesburg Municipal Council invite tenders for (a) Tramway 
poles and brackets, (b) feeder pillars, controllers, insulators and all 
overhead material, (c) glow lamp fittings, ornamental lamp-posts, 
automatic switches, &c., (d) erection of material included in sections 
(a), (b) and (с^, (e) motor tower waggon. Copies of specification 
at the Council's offices, Johannesburg, and from the consulting 
engineers (Messrs. Mordey & Dawbarn), 82, Victoria-street, London, 
S. W. Tenders to Messrs. Mordey & Dawbarn by noon May 7. 


The Director-General of Spanish Telegraphs, 10, Calle de Carre- 
tas, Madrid, will open tenders on April 11 for 20,000 pine telegraph 
posts impregnated with sulphate of copper by the Boucherie system. 
The posts will be of the following sizes: — 100 12 metres high, 600 
10 metres, 18,000 8 metres, 6,800 6} to 7 metres. The maximum 
price at which tenders will be received is 35 pesetas, 24 pesetas, 
16.50 pesetas, and 12.10 pesetas per post respectively. A deposit 
of 5 per cent. of the value of the goods at the upset price is necessary 
to qualify any tender, and local representation is necessary. 


TENDERS RECBIVED AND AOCEPTED. 


The following tenders have been accepted by Hammersmith 
(London) Council :— | 

Croes & Cross, constructional steel work for generating boiler-house 
extension, £2,218 ; Steel Core Conduit Co., conduits in connection with 
main extension to Ducane-road, £246. 10s.; Universal Electrical Mfg. 
Co., converting arc lamps from rectified to alternating current, £1s. 9d. 
per lamp (18 to be done as an experiment and remainder if experiment is 
successful); Sloan Electrical Co , carbons, £227. 5s. 1d. | 

Bedwellty Guardians have accepted the tender of Edwards & 
Armstrong for steam dynamo, booster, battery, switchboard and 
motors, and that of Vaughan & Co. for cables and wiring in con- 
nection with the electric lighting of Tredegar Workhouse, the total 
cost being £2,289. | : 


Bermondsey (London) Council have accepted the following: ten- 
ders for annual supplies: 

Veritys Ltd., arc lamp carbons; Doulton & Co., conduits; Johnson & 
Phillips, meter boards, indiarubber and jointing material, lead-covered 
cables, &c. ; A. Duckham & Co., engine oils; Reason Mfg. Co., meters up 
to 15 amps., demand indicators and cut-outs; Chamberlain & Hookham, 
meters above 15 amps; Simplified Underground Conductor Co., for 
compounds and insulating oil; British Insulated & Helsby Cables, 
200yda. of 0:5 cable. 


Messrs. Owen Lucas & Pyke have received the following tenders 


for carrying out an electric light and power installation at Shern- 
fold Park, Frant, Tunbridge Wells. 


Belshaw & Co. Leo Sunderland & Co. £2,391 15 0 
(acc. ted) £2,050 0 0 E. Powell . 2,833 7 0 

Alliance Electrical Co. 2,698 8 1 | H. M. Leaf ........ 2,285 9 1 
Nat. Elec. Construe- Strode & Co. ...... 2,187 15 0 
tion Co. 2,434 15 0 H. J. Cash & Co.. . 2,092 15 0 


Mirfield District Council have decided, on the recommendation of 
their consulting engineer (Mr. A. B. Mountain), to accept the fol. 
lowing tenders in connection with their electricity supply scheme :— 

Callender's Co., cables, troughing, &c., £832. 4s. 2d.; British Thom- 
son-Houston Co., meters; British Westinghouse Co., transfoimers, 
£204. 173. 

A contract has been let to Linton Bros. for the extension of the 
temporary power station at Cwmbran for the South Wales Electrical 
Power Distribution Co. 

Lowestoft Corporation have received the following tenders ‘for 
supply and erection of a water-tube boiler, with superheater, brick- 
work settings, and accessories and pipework :— 


Babcock & Wilcox (ac’td.) 21,337 0 | B. P. Rowland & Co... 1,415 0 
Clarke, Chapman & Co... 1,464 0 | Е. Le Bas & Co. ...... 1,391 0 
Edwin Danks & Co. .... 1,423 10 | Sterling Boiler Co..... 1,891 O0 


Battersea (London) Council have accepted the following tenders 
for annual supplies :— 

Charrington, Sells, Dale & Co.. coal; Sloan Electrical Co., carbons ; 
W. H. Willcox & Co., oils and engine-room stores: Electrical Co., meters ; 
Callender's Co., service joint boxes, &c., and cables, street boxes, &c, 
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An order at £1,810 has been placed by Battersea (London) Council 
with Babcock & Wilcox for pipe work in connection with the exten- 
sion of the generating plant. 


Poplar Electricity committee have provisionally accepted the 
tender of the Stirling Boiler Co. at £1,950 for an additional boiler. 
There was only one other tender (Messrs. Babcock & Wilcox, at£2,112). 

Hull Electric Lighting committee have accepted the tender of 
Siemens Bros. & Co. for the supply of cables. 


Grimsby Corporation have accepted the tender of Crompton & Co. 
for supply of electric motors for the next two years, and that of 
Lassen & Hjort for a water purifier at £315. | 


Salford Corporation have accepted the tender of W. T. Glover & 
Co. for cables. 


Aberdeen Town Council have aczepted the tender of Bruce 
Peebles & Co. for a 420kw. generator. 

Hastings Council have placed an order with Bumstead & Chand- 
ler for a 25 н.р. steam engine at £166. 


BUSINESS NOTICES. 


Mr. W. Arthur Ker announces that he has inade arrangements 
to devote at an early date the whole of his time to his practice as a 
consulting engineer (electrical and mechanical) at Edinburgh Life- 
buildings. 122-128, St. Vincent-street, Glasgow. Mr Ker has for 
the last few years been general manager for Paterson, Cooper & Co., 
and has had 25 years’ experience in mechanical and electrical engi- 
neering, with the Fairfield Shipbuilding & Engineering Co., Easton, 
Anderson & Goolden, and W. H. Allen & Co., and in factories, 
waterworks, &c. Until May 28 Mr. Ker's address will be Patella 
Works, Paisley. : | 
* Mr. Н. M. Salmony informs us that he is about to leave for 
Egypt on a business tour of several months’ duration. Communi- 
cations from the trade will be sent on to him if addressed to 70, 
Canfield-gardens, London, N.W. > 


Mr. Chas. Wm. Günther is retiring from the firm of W. Günther 
& Sons, mechanical engineers and turbine builders, Havelock- 
street, Oldham. Messrs. Jas. Adolph Günther and Emilius John 
Giinther continue. | 


The British Electrical Trade Supply & Bitumen Со. are removing 
their offices to the works at Canal Bank, Deptford, S.E. 


BANERUPTOIBS, &c. 


The discharge of Robt. Foster, trading with Walter Baker as 
Nelson Electrical Engineering Co., Stott.street, Nelson, has been 
suspended for three years. 


1 
The trustee in the bankruptcy of Fredk. W. Parkes апа Edwd. 
Sadleir, electrical fitters and engineers, the Dingle, Colwyn Bay, 
has been released. | 


Plant for Sale.—Messrs. White Bros. & Co., High.street, 
Stratford, have for sale an electric lighting generating set. See an 
advertisement. 

The Sherwood Colliery Co., Mansfield, have for sale a Robey 
horizontal coupled compound engine belted to & 50kw. Westing- 
house three-phase generator. See an advertisement. 


Electric Lamps for Sale.—Messrs. Wheatley Kirk, Price & 
Co., 46, Watling-street, London, E.C., have been instructed to sell 
by tender upwards of half & million incandescent electric lamps, 
fittings, &c. See an advertisement. 


Factory Sites to Let.— Messrs. Woodhouse & Davidson, 10 and 
11, Lime-street, London, E.C., have some conveniently-situated 
freehold factory sites for sale within 11 miles of London. See an 
advertisement, | 


Ато Lamp Tests.—Particulars of an interesting series of tests 
recently made by the Westminster Electrical Testing Laboratories 
with the Excello" arc lamp, supplied by the Union Electric Co., 
151, Queen Victoria-street, London, E.C., has been issued. Various 
claims have been made by the Union Co on behalf of these lamps, 
and it is urged that these claims are substantiated by the particulars 
now published. The company are preparing a polar curve out- 
lined by the measured figures of the candle power, and other par- 
ticulars of the tests are available. 


Large Alternator Armature.—In the prominent announce- 
ment made in our advertisement pages by the Electric Construction 
Co., Dashwood House, New Broad-street, London, E.C, and 
Bushbury, Wolverhampton, there is shown an illustration of a very 
large alternator arınature, which is being supplied by the company 
to the London County Council. It 1s common complaint that 
numerous orders for electrical machinery out of the ordinary run 
have been placed either in America or on the Continent, and it is, 
therefore, gratifying to find that the London County Council have 
experienced no difficulty, now that they have permitted a British 
firin to prove their capacity for the work, in finding an establish. 
ment which turns out such a machine as is here illustrated. Tle 
plant which is being manufactured at Bushbury for the Council is 
amongst the largest, if not actually the largest, that has yet been 


called for. There are four of these three-phase generators on order, 
each designed to give a continuous output of 8,200 kilovolt-amperes 
at 94 revs. per min., and a frequency of 25 ^ per second per phase. 
The output of 3,200 kilovolt-amperes is to be rated with a power- 
factor of 94 per cent.; the working pressure is 6,600 volts, and the 
current per phase 280 amperes. The machines will be called upon 
to give an overload for two hours continuously of 20 per cent. addi- 
tional eurrent —that is, 350 amperes per phase. The field magnet 
system is constructed directly upon the rim of the engine flywheel, 
in which the amount of stored energy, when the flywheel is revolv- 
ing at normal speed, is 11,000 foot tons. The E. C. C. are construeting 
the complete flywheel. 


“ Pluto" Blectric Heaters.— We have recently described briefly 
the “ Pluto“ type of electric heater. A novel arrangement is 
employed in this system, which was exhibited on Wednesday and 
Thursday by the Electrical Corpn. (Ltd.) at а press view to 
which we were invited. The arrangement has the effect of 
distributing heat in & room by currents of warm air rather than 
by radiation only, as is mostly the case with the older types of 
electric stoves. To this end the resistance coils—consisting 
of non-corrosive resistance wire wound on porcelain cores—ate 
arranged in an asbestos-lined, closed-iron box. In this box is a 
number of vertical metal tubes, whose ends protrude at 
the ‘top and bottom of the resistance box. In order to 
increase the radiating surface of these tubes, а spiral 
of metal wire is inserted in each of them. The heat given 
off by the electric resistances is communicated to the vertical tubes 
by radiation and conduction. Consequently the air in the tubes 
becomes hot and rises, and a stronger draught than that produced 
by these simple means may be obtained by placing a fan in the path 
of the air, the fan being driven by the hot air itself. The current 
is regulated by two small switches. We are informed that a stove 
for heating a 15 sq. ft. room consumes about 1} units per hour, and 
that the room is fairly heated half an hour after current has been 
switched on and thoroughly so after one hour. These stoves lend 
themselves to artistic design, as was evidenced by the specimens 
shown. In addition to the stoves the Electrical Corpu. (Lt. 
exhibited a number of electric cooking utensils, &c. 


Catalogues, &c.—A serviceable pocket list of “ Simplex” steel 
conduit fittings is now ready, and copies can be obtained on appl- 
cation. 


In the “Electrical Progress" Sheet (No. 1,080) issued by th? 
General Electric Co., a number of new items are given. Fig. 1 
shows the Osmi " portable lamp and accumulator supplied with à 
4-volt battery to maintain a reflected light of about 6 e. p. fop 7} hours. 


Pre 


{ 


Ето. 3. 


It is claimed that this is a great advance on any previous lamp of 
the kind both as to size and weight of battery. Tho time for 
thinking about cooling fans is coming along. and th» С.Е. Co. are 
introducing a new design of “ Magnet" battery fan, as shown M 
Fig. 2. The commutator is of dise type, and the brushes are ‘ 
pencil form fed by small spiral springs. The fan can be taken apart 
when not in use and folded into very small compass. The illustr 
tion shows the complete equipment ready for use. Fig. 3 shows 
new lampholder with locking device designed to prevent the with. 
drawal of lamps by unauthorised persons. The method of inserting 
and releasing the key is simple and effectual. 

An illustrated sheet list of engine and boiler fittings is issued by 
Birkett and Robinson, of Cleckheaton. Copies can be obtained b: 
the trade on application. 

Lehmann Bros., Station-road, Walthamstow, London, E.. have 
ready a new list of British Association screw threads. A copy ° 
the list will be forwarded post free to any member of the indusu* 
interested in taps, screw plates, dies, &c., of В. A.“ or any other typ. 

Liverpool Electric Cable Co. have ready a new price list of eleetn: 
wires and cables. It is notified that owing to the high price of ra% 
materials an advance in prices has necessarily occurred. This com 
pany make a cheaper class of cable to meet certain requirements. 9 
which attention is directed. 


A new list of D-type dynamos for small outputs is issued b. 
Mather and Platt. 

An automatic feed pump and receiver is described in a pamphle: 
issued by the Geo. F. Blake Mfg. Co., Liberty-street, New York С!" 
This apparatus is arranged to automatically pump water of со: 
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densation directly back to the boilers and is used for draining steam 
coils, radiators, heaters, drying cylinders, steam jackets, &c. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including 1 and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from March 15 to 21, with the ports 
of destination: — | 

Aden, £7. Africa —Alexandria, £287 ; Cape Town, £100 (including £79 
telegraph material) ; Durban, £1,330 (including £513 telegraph material); 
Mombasa, £176; Port Said, £259 ; Suez, £166 (including £41 telegrap 
material) ; Tangier, £19 (telegraph material). Argentina—Buenos Ayres, 
£691 (including £100 telegraph material); Rosario, £106. Australasia— 
Adelaide, £16 ; Auckland, £71; Brisbane, £30; Fremantle, £25 ; Lyttel- 
ton, £254; Melbourne, £26; Otago, £220; Perth, £61; Sydney, £840 
(including £143 telegraph material). Belgium—Antwerp, £75; Ostend, 
£22. British Guiana—Demerara, £43. Brazil—Pernambuco, £55; 
Rio Janeiro, £25 (iucluding £18 telegraph material), Canada—Toronto, 
£25. Ceylon—Colombo, £278. Channel Islands—£20. Chili- Anto- 
fagasta, £418 (telegraph material) ; Iquique, £50. China—Shanghai, 
£825. Denmark—Copenhagen, £18. France—Paris, £20. Greece 
Zante, £65.  Holland—Amsterdam, £344 (including £86 telegraph 
material) ; Rotterdam, £118. Hong Kong, £809.  India—Bombay, 
£1,339 (including £202 telegraph material) ; Calcutta, £4,466 ; Madras, 
£80. Japan—Kobe, £18; Tokyo, £289. Malta, £68. Russia—St. Peters- 
burg, £150 (telegraph material). Steden — Gothenburg. £80. Pest 
Indies—Barbados, £64. Total £14,393 against £17,992 in the corre- 
sponding week last year (March 16 to 22). 


EE 
COMPANIES MEETINGS AND REPORTS. 


— 


County of London Electric Supply Co. (Ltd.) 


The eleventh ordinary general meeting was held on Thursday last under 
the presidency of Mr. J. B. BRAITHWAITE, jun. 

The SECRETARY (Mr. H. B. Renwick) read the notice convening the 
meeting and the report of the auditors. 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said: In the balance-sheet the only changes to which reference need be 
made is the issue of the balance of our second debenture stock of 
£150,000. On the cther side we have expended on capital account during 
the past year £83,000, or £50,000 less than last year, which shows that 
we are beginning to oveitake the heavy capitsl expenditure which has 
had to be made in our southern areas. The bulk of this capital expen. 
diture has been on maits, transformers and meters, rendered neces:ary 
owing to the rapid building developments taking place south of the 
Thames, This provides for new houses being fitted for the electric light 
at the time of building, and secures the adoption of this method of illu- 
mination by the tenants. I think this money is well spent. On gene- 
rating plant at the stations and sub-stations we have spent £10,905, and 
on other items £12,725. On the other side of the account the chief change 
has been in the increased reserve for depreciation, repairs and renewal, 
which now stands at £47,340. With regard to revenue, I think the story 
we have to tell you is a very satisfactory one. Revenue from sales of current 
realised £126,232, against £109,017, an increase of 15:8 per cent. on the year. 
The gross revenue was £135,790, against £119,748, an inorease of 
18:4 per cent. Station costs show a further substantial reduction. We 
have sold nearly 14 million units more than last year, equal to an increase 
of 25 per cent., but although we have sold this large increased number of 
units, owing to the exertions of our engineering staff—to Mr. Sparks and 
his subordinates—there has been a decrease in the cost of £340. As to 
efficiency of distribution, we actually got paid for 71 per cent. of the units 
generated. Owing to reductions we have made from time to time, we are 
receiving less by rather more than a farthing per unit than last year, or 
about 7 per cent. decrease. The increased profit jfrom our London 
stations this year is the largest we have ever had, amounting to £19,300, 
or £7,600 more than the inorease in 1903 over 1902. With regard to 
lamp connections, we have achieved another record. The additional 
applications amount to the equivalent of 118,855 8 o.p. lamps, and this 
increase continues. A considerable proportion ſof this demand is for 
power. The total equivalent of 8 с.р. applied for at Dec. 31 last was 
647,711, of which, as I have said, 118,855 were] applied for during the 
year, against 112,564 in 1908, which is a 6,000 increase. We have 7,459 
customers, of whom 1,956 were added last year. The outlook for the 
present year is good, as we have received up to the present applications 
for the equivalent of 17,000 8 c.p. lamps, including power, and the reduc- 
tion in working costs has been more than-maintained. In spite of our 
record for last year, we are not resting, but are using every means to 
inerease the business and thicken our mains. We are putting in at the 
City-road station turbine plant, which we believe to be the most economical 
generating plant, and we hope this will farther economise the cost of pro- 
duction. Against our increased profits there is to set increased interest 
charges owing to further capital issue, but the net result is that we are 
&ble to double our appropriation to depreciation by placing £20,000 to 
that fund instead of £10,000. Of this £20,000, £19,150 comes direc: out 
of revenue and £35 is from the contingency fund established two or three 
years ago to meet the cost of certain changes in our plant. We shall 
give you an increased dividend amounting to £2,000, so I think that you 
will consider this a satisfactory arrangement. I do not consider the 
amount placed to depreciation is yet fully adequate and hope this year we 
shall be able to make another large addition, and that in two or three 
years’ time we shall put into depreciation the right amount, which I 
estimate should be £35,000 to 240,000. 


It will be seen from what I have said that the prospects of the company 
are satisfactory, but we are face to face with & certain amount of trouble 
and anxiety owing to an attempt that is being made by a £5,000,000 
power scheme to invade our territory. This new company proposes to 
supply тота to the whole of the County of London, including areas 
occupied by 22 companies and 32 local authorities owning in all 72 
generating stations, but they propose only to supply the consumer whom 
it is profitable to supply—that is, the long-hour consumer—and ask to be 
relieved of any obligation to supply current to the small consumer. We 
have great hopes that Parliament will not grant such acool demand. On 
our own part, we are seeking Parliamentary powers this session to enable 
us to supply electric power within our own and adjoining areas, and we 
are also seeking to interconnect our northern and southern areas, which 
will enable us to more economically employ our epare plant. We have 
already 7,000 н.р. or 8,000 н.р. in motors connected to our mains, and 
this power-load forms an important part of our income, especially north 
of the Thames. Weare, therefore, interested in joining with other com- 
panies and with local authorities, including the London County Council, 
in defeating the efforts of the Administrative County of London 
Co. We are ourselves also promoting а bill for a provisional order 
for the rural дівіг:сё of Croydon. This application has the support 
of the District Council. The area adjoins the company's.present 
southern area, and is one that is rapidly developing. The Coatbridge 
Co., in which we are interested, is getting to be in a satisfactory con- 
dition, and instead of being a dead weight round our necks it is pow pro- 
ducing revenue for us. We are promoting an electrical exhibition in 
Holborn, and invite our shareholders to visit the show, where we are 
trying to demonstrate the advantages of electricity in many practical 
forms for lighting, for heating and for power. The latter section in раг. 
ticular the company are making a special feature of, the company's 
northern area being largely engaged in manufacturing operations. I now 
move the adoption of the report and accounts. 

Mr. F. W. REYNOLDS seconded the resolution. 

The CHAIRMAN having replied to several questions, the resolution 
was put to the meeting and carried unanimously. 

Resolutions approving the payment of the dividends recommended by 
the directors having been carried, and the retiring directors (Mr. F. W. 
Reynolds and Mr. R. Percy Sellon) and the retiring auditor having been 
re-eleoted, a hearty vote of thanks to the chairman and directors, the 
chief engineer, secretary and the rest of the staff was carried unanimously, 
and the proceedings terminated. 


Direct Spanish Telegraph Co. (Ltd.) 


The fifty-third ordinary general meeting was held on Tuesday, under 
the presidency of the Most Hon. the Marquis of Twerppare, К.Т. 

The SECRETARY (Mr. F. T. Preddle) having read the notice calling 
the meeting, 

The CHAIRMAN, io moving the adoption of the report, said: The 
traffic receipts show a decrease of £266 as compared with those for the 
year 1903. This is owing to the reduction of the rate to Spain from 
34d. tc 3d. per word, which came into operation on July 1, 1904, and the 
decrease would have been far heavier but for the fact that the first 
six months of 1904 showed an increase in receipts, as compared with 
those for the corresponding period of 1903, of some £1,300. To put us 
on the same revenue-earning basis as before the reduction took place, we 
naturally require to deal with a large increase of traffic, which, unfortu- 
nately, has not been experienced during the second six months of the 
year under review—an expectation which was foreseen when I spoke to 
you this time last year. The ordinary working expenses show an increase 
of £365 compared with those of the previous year. This increase is due 
to the normal increases of salaries in London and at the stations abroad, 
the new system of working the Bilbao cable from the landing place at 
Arrigunaga being accountable for £116 of that sum. Income tax shows 
a decrease of £179, but this is not due, I regret to say, to any decrease in 
the tax, but because the auditors require the full amounts of dividends 
and debenture interest tqappear in the accounts instead of less the tax, as 
hitherto. The amount charg: d to revenue has, therefore, been reduced and 
the dividends and debenture interest accounts huve been increased. Owing 
to the constant interruptions of the Marseilles-Barcelona cable which 
have occurred during recent years, your Directors decided to put the 
cable into a thorough state of efficiency, and this has been success- 
fully accomplished, although at considerable cost, the amount of 
which will appear in the current year’s accounts. The necessity 
of this step will be appreciated when I mention that the repairs of the 
Marseilles cable have cost on an average over £5,000 a year for the 
last four years, while the loss of traffic has, of course, been considerable. 
The Bilbao cable was also interrupted, but, happily, for only 74 days, 
having been repaired with that promptitude which characterises their 
operations by the Eastern Telegraph Co., one of whose ships happened 
to be available at the time. When I met you last year I stated that the 
landing licence on the shores of this country expired on Oct. 31, 1903, 
and that negotiations were in progress for its renewal. І am happy 
to be able to report that an extension has been granted on terms which 
we consider to be satisfactory. Our operations in the year under 
review enable us to recommend the usual dividend of 10 per cent. 
on the preference shares and 4 per cent. on the ordinary shares, leaving 
our reserve fund on Jan. 1 at £17,421. Our cables are now in excellent 
order, and as trade is improving, and we may expect freedom from the 
costly repairs to which I have referred, and, perhaps, a real reduction 
under the head of income tax, we are, I think, entitled to look with 
confidence to the future of the Company. With these observations, 
I move the adoption of the report and accounts. 

Sir J. DENISON-PENDER, K.C.M.G., seconded the motion, which 
was carried. 
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Resolutions approving the dividends and re-electing the retiring 
dweetor (Sir John Denison-Pender) and the auditors (Messrs, Deloitte, 
Dever, Griffiths & Co.) having been passed, a vote of thanks to the 
chairman and directors terminated the proceedings. 


AIRDRIE & COATBRIDGE TRAMWAYS CO. ‘LTD. The capital expended 
sting 1904 was £24,000. 18s. 2d., making total expenditure for con- 
sersction and electrical equipment of tramways £55,698. 16s. 4d. The 
revense from Feb. 8 to Dec. 31 amounted to £9,673. 10s. 10d. and the 
experditure to £7,742. 4s. 9d., leaving а profit of £1,931. 6s. 1d., of which 
£350 is to be placed to depreciation and renewal. A dividend at the 
race of 4 per cent. per annum has been declared. 

ANGLO ARGENTINE TRAMWAYS CO. (LTD.) — After providing for deben. 
tire :nterest, preference dividend, and the ordinary interim dividend for 
1304. abo the redemption of debenture stock and preference and ordinary 
sbare capital, and after transferring £10,000 to reserve and £25,000 to 
repewa.s. the directors recommend a final dividend on the ordinary 
sares of 59. per share (making 8s. per ebare or 8 per cent. for the year), 
сыту ве forward £5,922. 

БЕТТЕН INSULATED & HELSBY CABLES (LTD.'—The profit for 1903 
amounted to £1:7).817. 6s. 11d., making, with £6,164. 8з, 5d. from 1903, 
а ика! of £135,981. 15e. 4d. After deducting £108,867. 13s. 11d. for 
inverest. depreciation 21.000, preference dividend (£30,000), interim 
oratmary dividend : £20,000), directors’ remuneration, special reserve 
(£552 &e., the balance is £27,114. Is. 5d. The directors recommend 
a further dividend of 4 percent. on ordinary shares (making 8 per cent. 
foe the year, carrying forward £7,114. 1s. 5d. During the year the 
volume of trade has been large, but competition still continued very keen. 
Under these circumstances, the directors consider the result of the year's 
working satisfactory. Additions to new plant and machinery, &e., during 
the szar at the Prescot, Helsby and Liverpool works had been necessi- 
tated in order to facilitate the company’s business, and widen the scope 
of its operations. 

GATESHEAD AND DISTRICT TRAMWAYS CO.— The revenue for 1904 
was £48.318. le. 9d, against £47,600. 9s. 9d. for 1903. After deducting all 
expenses the profit was £13,238. 19s. 10d., to which is added £228. 1s. 6d, 
from 1903, making the available balance £13,467. 1s, 4d. £2,500 is put 
to depreciation and reserve, preference dividend absorbs £6,756. 123. and 
a dividend of 3 per cent. on ordinary sbares £4,050. The capital expen- 
diture during 1904 was £3,725. 1s. 7d., making the total capital expenditure 
£311,379. 0s. 2d. 


HARROW ELECTRIC LIGHT & POWER CO. (LTD).— The directors' report 
for 1904 states that, notwithstanding a reduction in charge, the surplus 
was £3,099. 138. 8d. The amount to credit of net revenue account was 
£2,600. 17s. 4d. after payment of interest and interim preference divi- 
dend. £914 was put to depre-iation, and after payment of the balance 
preference dividend and 4 [er cent. on the ordinary shares £229. 0з. 4d. 
is carried forward. The number of 8 c.p. lamps connected was 3,381, 
against 1,769 in 1903, and the number of units consumed increased by 
30,371 to 259,833. Works costs were 1:66d. per unit, against 1:87d. in 
1903 and 2:24d. in 1902. Total costs were 2:614. per unit, against 2 571. 
in 1903 and 3-434. in 1902. 


HOVE ELECTRIC LIGHTING CO. (LTD.)— At the meeting last week Col. 
A. J. Filgate said that although the progress made during the past year 
had not been so large as in recent years, he did not think there was 
reason to be dissatisfied. The outlay during the year bad been £5,018, 
compared with £20,610 in 1903. The new generating station was now 
well equipped, and the company would be able to meet a considerable 
expansion of business. "The directors were contemplatiog & system of 
advancing the money needed for wiring small premises, the cost being 
repayable by instalments, and hoped to attract customers who were now 
prevented from taking current owing to the initial outlay. The number 
of units sold during the year was 820,751, against 779,935 in 1903. 


OLDHAM, ASHTON & HYDE ELECT@IC TRAMWAY (LTD.)—Mr. E. 
Garcke, at the meeting last week, said that traftic fur 1904 had not been 
so good as could be wished, almost entirely due to the severe depression 
in the cotton trade. They had carried 126,009 passengers less than in 
the previous year, and the receipts were less by £907. There had been a 
reduction of working expenses, but not in proportion, because it was not 
possible to reduce the service in any way temporarily, so that the falling 
off meant an entire loss to the company. The reduction of the net profit 
was only £412. There was an increase in the general expenses of £200, 
principally due to increase in local rates and insurance. 


POOLE & DISTRICT ELECTRIC TRACTION CO. (LTD.)—For 1904 receipt 
were £15,673, and expenses, including interest, £10,791, leaving £4.881. 
£5,509 is available for distribution. The directors recommend paying 
a dividend at the rate of 10 per cent. for the vear. Referring to the 
arbitration between Bournemouth Corporation and the company the 
report states that the directora estimate the distribution which the 
purchase price will allow will be not less than £17 per share. 


ROBEY & CO. (LTD. —The report for 1904 states that the accounts 
show a profit of £32,898. 1s. 10d.. or over £13,000 more than the protit of 
either of the two previous years. 488.283. Зз. 10d. is put to depreciation 
of buildings, machinery and plant, £6,312. 10s. for debenture interest, 
and the directors recommend a dividend of 5s. per share (tax free on 
the ordinary shares, carrying £9,000 to suspense account and #563. 188. 
forward. 

SALISBURY ELECTRIC LIGHT & SUPPLY CO. (LTD.)—The directors 
report that the number of consumers advanced during the year from 662, 
with 23,533 8 c.p. lamps connected, to 820. with 20,674 lamps. The 
profit on the year’s working (including amount from last account: was 
£4,916. 3s. 7d., and after paying interim dividend at rate of 4 per cent. 


(£600) and £1,452. 1s. 6d. interest, &c.. the balance was £2,864. 2s. 1d. 
The directors recommend a further dividend at rate of 7 per cent. 
(making 63 per cent. for the year), and £1,600 is placed to reserve. 


SLOUGH & DATCHET ELECTRIC SUPPLY CO. (LTD.)—The directors' 
report for 1904 states that the capacity of the generating station is now 
870 H.P., compared with 510 н.р. last year, and an additional boiler of 
500 н.р. is on order. The ly mains have been extended in many 
directions. The capital ex ed during last year was £7,729. 186. 7d, 
bringing the total to £38,982. 7s. 7d. The number of equivalent 8 с.р, 
lamps connected during the year was 2,182, bringing the total to 5,608, 
of which 198 represent motor power. The total revenue was £3,011. 7a. ld., 
including sale of current in bulk to Windsor Co. The net profit 
available for distribution was £1,628. 82. 1d., and a dividend of 3 per 
cent, per annum (less tax) is reeommended. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.—The report 
for 1904 states that the four stations (Bridgend, Cwmbran, Neath and 
Pontypridd) are supplying current. Arrangements have been made for 
supply of energy to a large number of collieries and works, the aggregate 
horse-power at present amounting to upwards of 10,000. Extensions of 
the Pontypridd and Cwmbran stations are in hand, these stations already 
needing additional plant. 

SOUTHPORT TRAMWAYS CO. (LTD. — The report for 1904 states that 


the lo:s on the working was less than in 1903, amounting, after paying 
rental of lines and interest charges (£7,196. 15s. 8d.), to £577. 8s. 1d. 


UNITED ALKALI CO. (LTD.) —The accounts for 1504 show an avail- 
able balance of £292,066. After payment of the final dividend on the 
preference shares aud transferring to reserve and depreciation £352,219, 
£13,763 is carried forward. 


WINCHESTER ELECTRIC LIGHT & POWER CO. (LTD.)—At the meeting 
on Tuesday the directors reported that the equivalent of 6,135 8 c.p. 
lamps had been added during the year, making the total 41,693 8 e. p. 
lamps. Including £156. 4s. 8d. from last year, the net profit was 
£5,706. 183. 1d. An interim dividend at the rate of 4 per cent. was paid 
in October and a dividend at the rate of 7 per cent. was now declared 
(making 54 per cent. for the year). 


— == - 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, ас. 


NEW COMPANIES. 


FORSTER & SONS (LYD.) (83.907.)— Reg. March 15. capital 216.000 
in £1 shares, to acquire business carried on as Forster & Sons, and to 
carry on the business of glass manufacturers. makers of glass jars, tubes, 
&c., manufacturers of electric goods, &c. First directors, J. Forster, 
W. Forster and W. A. Forster. Reg. oflice. Barber-street, St. Helens. 


HEXHAM & DISTRICT ELECTRIC SUPPLY СО. LTD. /83,869.)—Rheg. 
March 10, capital £30,000 in £5 shares, to supply electricity for light, 
heat, power, traction and other purposes in urban district of Hexham 
and parishes of Acomb, Sandhoe, Hexham West Quarter and Warden 
(Northumberland), to acquire rights and powers granted to E. P. Harvey 
by the Hexham lighting order, 1904, «с. First directors, J. E. Tally, 
J. O. Scott, J. Gibson and W. Hall. Reg. office, Bank Chambers, Hexham. 


KUEITNER, MACDONELL & COOKSON (LTD.) (53,916.) — Reg. March 18, 
capital £10,000 in £1 shares, to carry on business of railway and tramway 
constructors. owners and workers, lift and motor manufacturers, elec. 
tricians, electrical, mechanical. civil, consulting. constructional, designing 
and zeneral engineers, machinists, founder, wire drawers, &., and to 
adopt an agreement with B. Ruettner. S. С. MacDonell and B. Cookson. 
First directors, B. Kuetiner, S. G. MacDonell and B. Cookson. Reg. 
ofice, 3, Adam.street, Adelphi. Londoo. M. C. 

PEEBLES STEAM CAR CO. LTD) 33,505.) — Reg. March 4, capita 
£30,000 in £1 shares (15.000 preference), to adopt agreement with Druce 
Peebles & Co. /144.) and Electric Conversion Synd. (Ltd.), to acquire and 
turn to account any patents, inventions, processes or rights, and to carry 
on the business of manufacturers of steam. electric, petrol or other 
engines, railway carriages and waggons, cars, trucks, locomotives, rolling 
stock, &c. Reg. office, 25, Victoria-street, Westminster, S. W. 


MORTGAGES AND CHARGES. 

KRAMOS (LTD. Issue on Feb. 22 of £1.°00 debentures, part of series 
created same date, to secure £4.000, charged on company’s undertaking 
and property, present and future, including uncalled capital. Holders, 
M. Simons, Н. J. Walford and М, J. Garcia. No trustees. 

PREMIER ELECTRIC LAMP CO. LTD.) - An agreement dated Jan. 27, 
1905, extending time for payment of debentures for £12,500 and varying 
rate of interest thereon, has been registered. Property charged, com. 
pany's undertaking and property, present and future. No trustees. 

WEBSTER ELECTRICAL ENGINEERING CO. (LTD.)—Issue on March 13 
of £625 first mortgage A debentures. part of series created Feb. 28, 1905, 
to secure £1.000. charged on company's undertaking and property, 
present and future, including uncalled capita! and unpsid calls. Holder, 
F. W. T. Newboult. No trustees. No previous issue of same series. 


SOCIETE ANONYME METALLURGIQUE PROCEDE DE LAVAL.— This 
company has been formed in Belgium to exploit Dr. G. De Laval’s 


patent for the electric smelting of zine. The promoters are German and 
Swedish financiers. 
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ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


a 
| Week Ine, AGGREGATE, 
Line, ended Dec. 
s. | Deo. (a) 
Aberdeen Corpore | M 19 1076 i 6 49 "n + * 719 
tion LLLI] ат. 9 = U U 
Airdrie 999000000000990000900000090* э 10 200 a 19 1" 1,983 - 12 
Ayr Oorporation... es. se sse». ! 19 18 188 + 24 41 19,795 + 640 
Barnsley 09960090000009000000900 **- *3 10 168 + 17 10 1,485 + 54 
Barrow >; 0000 002060 000200000 99 10 m + T 10 des + 185 
Bath Electric Trams, » 1 Е : t 
0000000000000000000- | » is ree: + 2 li 19.756 . 
Birmingham tion... ” eee U 
Birmingham & Kia. 3 » 101.753 + 314 10 16,894 |+ 2,055 
Blackburn Oorporation......' Rim ess " NU : 
Corporation Кои „„ 16 $83 | + 47 | 50 46,862 |+ 6,238 
A Blackpool and wood.. » 18 197 | + 16 11 2083 |- 85 
Blackp’! » 16 152 T |! 90 2,538 si 
ton E %% | 99 19 1,815 + 901 51 91,997 + 799 
Bournemouth „ 15 984 + 90 | 150 62,912 i+ 2,886 
Bradford dies | n ls ui + 112 30 M e t 295 
ton Corporation .... T + А + 3, 
B Tramways ......... Jan. 25 2.457 + 8:9 8 4,589 |+ 285 
Bristol Trams & Carriage... Mar. 17 | 4427, 176 6 26,612 |+ 268 
Buenos Ayres & Belgrano. . Feb. 12 3,118 + 108 17 6.171 658 
Buenos Ayres Elec. Trams... , 18 1,036 - 7 7,446 : 
Burnley Оогрогайор......... Маг. 18 1,078 | - 188. 24 11,109 |+ 8,711 
Burton Corporation %%% 9? 19 812 + 26 450 16,910 е 
Calcutta Tramways Oo,..... н 18 888,907 | +28,568 | 11 |а450,608 
Oamborne-Redruth „% veces 99 20 99 + 6 20 2,009 = 165 
Cardiff Corporation ......... „ 18 1,898 + 108! 50 | 1008.8 |+ 2,170 
Carlisle Tram Co.... „„ 18 186 | — 95 11 1.5685 — 263 
Central London б oe 18 7,070 + 8 11 79, 128 + 1,178 
Chatham & Dist. ТА. Був... „, 16 1 104; 11 6.171 |+ 794 
*City of Birm'gh'm Tram » 10; 5.617 9823. 10 52,074 i+ 9,421 
City & South London Бу. » 19 2,884 — 80 | 12 068 |- 2,180 
Colchester tion „| „ 16 160 ` 7 1,078 РИ 
Cork Electric Оо. ..| » 16 46, - 8 11 4,962 |+ 128 
Darwen Corporation ......... eee es - si: ii 
Devonport & Dist. Trams...) „„ 10 413 - 85 10 4194 |- 175 
er 006 о0о see »? 18 169 T 4 51 10,87 1 ag: 106 
Dublin & Lacan Hallway...) s 17| 10 t a5 11 1080 |+ 80 
» 1 4 ү 
ра бе ее n И amg] а |ы | cam + ты 
tour HITTTITI) oo 1 + * 
Dundee 600—6 » 15 772 + 7 + «[29 85.051 T Ы 869 
East Ham uncil TITTTI 0060 99 18 781 + 107 bU 85,287 + 2,088 
Gateshead & Dist. » 10 888 | + б! 10 S54 |+ 260 
Glagow Corporation.. » 18 14,544 | + 1,282 #38 | 696,123 |+ 80,456 
овгор оооооооооосо 9905 февовоооеов е eee eee eee eee 
Gloucester Corporati ees eee T 
Gravesend —Northfleet...... „ 10 | 196 nm 20, 10 1,814 |= 187 
Gt. Northern & City Bly.... ,, 18 1,60) + 637} 11 17,655 
Phere 4 Port Glasgow. „ 10 | 494 | + 76 | 10 5,029 |+ 568 
ax 00900 ove eee oe eee "TT 
Hartlepool ways ...... » 10 257 | + 97 J0 2 - 24 
[ry ied sfleld ............ СІ oe 1 | i2 T 15 8 01 Н "es 
9*6990009000* [1] | ? + 1 H , » Ы 
Ilkeston Corporation. 0%. [T] 15 " 109 = 18 24 2,579 -= 423 
Ipswich Corpora cobo 9,9 J8 \ 838 = 2 ` 50 22,669 
ГР рсе „ И) 18 266 E 8 | 24 6, 0 61 
ey Corporation ...... Р EPA 85 ue 
Kidderminster & Гівёгісё.... , 10 92) - 7 10 881 |- 21 
Кау d poration s 15 197 "OB M 950 5 
» 7 + + 
Тамы don es... “ep 16 | 608 | + 45, 11 6,283 |+ 609 
Leeds ation... „ 18 5.968 + geg 51 | 9854621 |+ 17,586 
Liverpool o erum an S esr] a^ 10 | vM + 3.788 
verpoo : tion ...... „э | Д4 1 + 634 , » 
à » 19 | 1497} - 16 12 17,668 |- 622 
“London County Co » 11 | 12,658 | + 2,498 | 510 | 625,282 |+ 189,744 
westoft.............. eere ‚ o» 18 118 | - 8 1l 1,823 ies 
Maidstone Corporation » 3 9,176 i 85 4,623 ; 
Manchester Corporation „ 18 1177| + 1,128; 60 | 60578) |+ 29,188 
Mersey Railway 9999990000 Coens, 99 18 1,020 + 170 11 17,563 + 1,258 
99090009090260000000000092* ot 10 185 + 1 10 1,703 - 1 14 
* Metropolitan Elec. Trams » 10 1,852 | + 716| 1 18,531 {+ 8,033 
oton ................ ise, ac 10 268 | 4- 26, 10 8,521 |+ 224 
eL Lee t 0 ОРТ [T] 9 158 TP 12 2,180 oe 
n ton LLLE KIT es se eve езе eee 
Newoastle-on-Tyne Corp.. „ 13| 8,549 | + 102 11 88,936 |+ 819 
Newport (Mon.) » 18 529 | + 108 | 24 12.06 |+ 1,657 
Game damon] . E T d] Um I wen 
orporation......... T) | , + 1 P t , 
Northampton Corporation, „ 17 | 871 | + 226 85 18, 229 ＋ 6,662 
Perth (W. A.) Elec. Trams.) n» 17 1,407 | + 74 | 114 16,176 |+ 1,989 
Peter h 66% 00000000025 ` | п 10 ` 104 рас 6 10 990 = 68 
Poole ке. 98 ТИТ » 10 А 1 8 E M 10 85 FU 6 си 
tion ` 18 | , D + 48 #50 4,7 i+ , 
Potteries 999990000000006 000% 99 10 1,682 + 55 20 15,887 + 438 
Rochdale Corpcradan „ 1 at f 8 Si 17:78 + "hio 
rporation ...... js f › 
Rotherham Corporatlon .. „ 16 892 | – 17 60 22, + 2,008 
om neee, „ 10 45 f 6 10 | + 88 
Salford Corporation ......... „ 20 410)| + 481 | 50 203, '+ 10,287 
Sheerness **995000009000060 9 97 8 | + 14 lu 51 + 88 
Sheffield Corporation ...... n» hb i 4741| + 415: 451 986,49 + 7,011 
Southampton Corporation „„ 16 8:8 | + 19 | 50 47,383 - 8,665 
Southend Corporation ...... » 15 224 + 10| 6, 16,874 + 1,616 
South Tramways ...... н 10 924 | + 1; 10 2.207 — 62 
B. Staffordshire Trams. ... „% 10 662 - 29 10 6.218 — £81 
Stockport Corporation.. „„ 17 497 | + 215 60 26,766 |+ 8,604 
Sunderland Corporation. „ 20 | 1,144 | + 80 | 51 62.15 + 1,676 
uae pd а eee yk. 20 476 | + 45 | 10 4:90 + 43 
ndon s9092055**000092090099 sas eee eve TM T" ) " 
Taunton Tram . . „„ 10 44| - 5| 10 883 | - 61 
Tynemouth and District... „ 10! 173; - 19 10 1,649 — 281 
е Trams Со.......... » 15 350 + 46) n 3.512 + 508 
allasey District Council. „ 20 160 + 84/850 , 86,751 + 2,639 
alsall CORSO о ове едоссавао чег оезога 18 | 4 5 eve 11 4,833 see 
W Corporation „ 16 301 + 26 60 15,925 + 680 
West „ 16 1,080 2: M 68,788 | 
Weston-super-Mare ......... » 8 28 | + 6 10 Ё + 41 
Wolverhampton Согрп...| ,, 15 6:7} + 198, 50 85,076 
Wolverhampton District... „ 10 852 | + 29 10 . 8,880 + 174 
Worcester 6% 0 % %%,ꝛe e eee * 19 255 T 28 10 2,583 + 631 
rexham...... овоогоо оссо оововв | n 10 | 104 — 12 10 [ 911 = 22 
Yorkshire Woollen District. .. 10 582! + 108 10 5.339 + 685 
(@) nese oUmparisons are with the corresponding period last усаг, t Minus о аауе 
| Minus 2 days. 5 Plus 2 days. 9 Plus f days. ** Fortnight. * Partly electrical. . 
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CITY NOTES. 
— — 

MEMORANDA (March 23).— Bank rate 24 per cent. (since March 9, 1905). 
Price of silver 26,*,d. per oz. Consols 91,,—91,; for money, 911—917 
for account; 24 per cent. annuities 90—904. Consols Pay Day, April 5. 
Stocks and Shares Continuation Days, March 28 and April 11; Ticket 
Days, March 29 and April 12; Pay Days, March 80 and April 13; Mining 
Share Carry-over Days, March 27 and April 10. 


AMALGAMATION OF ELECTRICAL ENGINEERING FIRMS. — The 
„Financial Times on Tuesday reported that an amalgamation was оп 
the point of being effected between the British Westinghouse Electrio & 
Mfg. Co. (Ltd.) and Sir W. С. Armstrong, Whitworth & Co. (Ltd.). The 
report is, however, denied. 


AMERICAN TELEPHONE & TELEGRAPH CO.—During the week this 
company made an issue of $25,000,000 4 per cent. collateral trust bonds 
of $1,000 each. | 

ARMSTRONG, WHITWORTH & CO. (LTD.)—-The directors have declared 
an ordinary interim divided of 1s. per share (at the rate of 10 per cent. 
per annum', 


COMMERCIAL CABLE CO.—The regular quarterly dividend of 1 per 
cent. on the preferred shares in the Mackay companies will be paid 
April 10, the transfer books being closed from April 1 to 8 inclusive. 


COMPAGNIE FRANCAISE POUR L'EXPLOITATION DES PROCEDES 
THOMSON.HOUSTON (PARIS). —A 5 per cent, dividend has been declared 
for 1904. 

EASTERN TELEGRAPH CO. (LTD.)—This company announce payment 
on April 15 of dividend at the rate of 3} per cent. per annum (less tax) on 
the preference stock for the quirter endiug 31st inst., and an interim 
dividend of 1} per cent. on the ordinary stock (tax free), in respect of 
profits for quarter ended Dec. 31. The transfer books of the ordinary 
stock will be closed from April 7 to 14 inclusive. 


KRAFTUBERTRAGUNGSWERKE RHEINPELDEN.—A dividend of 64 per 
cent. has been declared for 1904, compared with 6 per cent. in the previous 
year. 

STOCK EXCHANGE NOTICES. —The Stock Exchange committee have 
been asked to grant quotations to a further issue of 5,000 £10 fully paid 
6 per cent, cumulative preference shares of the British Electric Traction 
Co. (Ltd ), a further issue of 2,000 £5 fully paid ordinary shares of the 
Oxford Electric Co. (Ltd.), 10,000 £10 fully paid 6 per cent. cumulative 
preference shares of J. G. White d Co. (Ltd.), and £537,351 assented 
extension preference (5 per cent.) stock and £962,619 unassented extension 
preference (5 per cent.) stock of the Metropolitan District Railway Co., in 
lieu of the £1,500,000 extension preference (5 per cent.) stock now quot d, 
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COLONIAL AND FOREIGN INVESTMENTS. 


— — — — 


212 |) & | 

2 Е 2 | Price | 28 | piv. BUSIN) ss, 
< 28 NAME. | Wod., EE DEND | WELK TO 

m ME Mar.22.| €. DUE. MAR. 23 

a | Ё | e | 

| Ua meam W 

| 1 . | "wt High Low 

» @0, ғ. d. est. | est. 

(| $6 | Do. 6% Cum. Pret. ............ | E-ti [@ 61] . 5130 BY 
3t. 6 Auckland Elec. Trams 5X Deb. 

CCC 106 —107 414 4| — |106 1753 

к 0x Baroelora Tramways € %%. 12 —123 2 6 2 = 127 124 
it Do. 6 Cum. Pref, [ITIXII [IIITITIIIEI 1 —10 5 0 0 ee es en 

8t Do. 4 Deb. Stock (red.) [III 96 —100 4 10 Ü oa ee 

lt; 6 Do. 6 per Cent. Debs. ....... —102 4 18 1 "A : 
i| .- | Brisbane Electrio Trams. Invest 1-1 i 
Б Do. 5 Cent. Cam. Pref. ..... 8} 517 8 = р ў 

St. x Do. рет Cent. Db. Prov. Ch 94 —5 4 11 10 К A 

Sr. 6% | British Columbia Elec. Y 

Dr nnen. , 164 —107 | 12 2 S 05 13 

St. 5 Do. Pref. Ord. Stook .. ........... MO —1(3 | 417 2 = 1022 102 
и $ Do. 6 Cum. P . Pref. 2 6 „ „ 10 —104 4 10 1! eae 10 3 | [E 
t| ху. Do. 4j per Cent. 1st Mort. Dba. |.(57—1.7,, 4 5 9| a |. 

10 44% | Do. Vancouver Power Debs. ... У? —102 4 8 3 ae | | 
{ 1/6 | Buenos Ayres and о Ота. 23 4 5 12 € Е 151 833 
Е 3,0 | Do. 6 Cent. A" Cm Pref t i 5239 * = 
t 8/0 Do. et unes 00000 96000900090005809999 —f b 6 8 euo | oe 

St. 6 Do. 5 Сері. Debs. 00008000095 107 —1u9 4 11 8 e e 

St. 5X Do. 6% Ind Deb. Stock Prov. 

57 B ;erta. ......... Elec. Trami 2 „ „0 „„ „ „ 103 —1(6 4 16 8 e 
^ uenos Ayres Elec. ms (:901 
Bt 30 E . A %, оогоо офбоовегае ео righ ) 1-9 | 4 7 4 . 
outta Tramways ...... €x te} te А 8760 11 
ion ТАЙ Do. 43 lst Deb. Stock irea., —108 | 454 - 1c6} 

st. 5% | Colombo Trams & Lig. 5% lat Mt MINE 

Deb.(red) о a ***%ũ6ö0ie 20 94:09 ce oo 103 —105 | 4 17 9 ee ee 

gt. 52 | Madras Elec. Trams 5% De". КК. 101 —108 1 17 8/Ja,Jul; . е 

100 6% Montreal St. Ry. St'g 57, Mort | 

lax! Do иың Debe ae). | M3 —105 € 8 8| жк. ж 
: à т у Debs. ( ). 3 —105 4 6 9 - T za 

"rd UX Perth W. A.) Klec. Trams. Ist Mt. 

Deb. Stk. 6669 „ „„ ͤw„66 6 105 108 4 12 6 2 0 ee ee 

| ELECTRICITY SUPPLY. i 

: 8/0 | Calcutta Electric Supply Ord. ..' 9 —e 313 8 sà 9 f 

b „ | Elec. Ltg. & Trac. Co. cf Aust. : | V rote 
6, Cum. Pref, ................ 91-114 T 

st. 5X | Do. 6% бева. . . . . .. E6—90 6 ðu, X 
10 Havana Electricity Co. Shares 9-199 | .. i 
1 Kalgoorlie Elec. Power & Ltg. | 

6% Cum. Pref. 280086500008 а00 000000 cos H Ex n | = | 
1 n ‚аш RAO мош ur iai 1 —1i | ee e. 1 ee ee 
yal Elec., Montreal st 

ne Mort. Bb u.. 22.1100 —10 4 8 9 Ap O E 
* In calculating the yield, allowance has been made for accrued interest but not - 

for redemption, 
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* COMPANIES’ SHARE LIST. 
a 
с E — Price Drip | BUSIN 1.5 
; WEEK ТО E Dymo 
© E | Mar. 13 | d omm MAR. 29 E NAME: | 2 eg Dom | WEEE! 
ELESTRIC RAILWAYS TRAMWATS РР High Low. TY 7 UE Nem -—€ 
l| .. | Bath Elec. Trams Pref Ord | 123—146 T кый ин ә 16 | “SEATI supply. ХР Cir | £6. 4. on. Е 
iu a. Do. 6% Cum. Pref. . . . ( Н 41 1 Z2 paj E опоо Mere Tuus pen Ou mit oe "i 
St.) ..| Do. 4 lst Mort. Deb. Stock ( d.) .. 108 —106 ә — ae| . 10 6/0 Do. o Usa e. 1] 2 
St. 44% | B'ham & Midland Trams i) lat Db. Stk.) 99 —101 . „ [xo mg а 4 8 * 11 #00 is D 
10 45 Bristol | Tramwa ЕЕ 18 я $4 $ | Fob, Aug | ..| - ав А | Bro Bromley or беш. Lt. & Power -H 831 " 5 
Do y paid 0 %%%. — eo ee we і! Do | — i 
Bt) 4€ | Do. 264. 105 —107 | 8 16 10 | Fob, А As x Brompton & Kensin. 6 419 - a 
10 British trie "Fraction 0rd...........| 1—91 | 6 211 кеуш 94! 4| 5 ai во Do, ton & Kensington Klee. up Or 10 — d 8 12 0 Г: i 
10| 60 | Do. 6 per Cont. Cum. Pref, . .. 10-153 |b 7 10 | Feb, Aug 211 10} |8t.| 4% | Central Elec Sup Oo x daz Bh. Büch 108 1 516 1 Ма, Верь... 
В. 5/0 | Do. 5 Fer Cent. Perpetual Debs . . 19 —126 | 4 1 4 = 153g er] | 6 а | Orom (W.F Hind City). Say clea мі a xh 
St. 44% | Do. 4j per Cent. 2nd Deb. Stock... . 98 —10) | 419 0 р oat b 2/8 : has ai 2 Feb Aug | &% | 
Bt. 62 Central Tondon Ordinary MI ock . 98 —25 1 4 2 June, Dec 944 ei St. 4 ро. 4 паг Сапе HE 5 10b 107 8 И 0 Feb, Aug oa 
Bt. 4 Do. 4 per Cent Pref. tock %- 101 —108 8 17 8 “ө ww А 6 2 ty Undertaking T Om. Pret. 5 T Ч 4 4 9 os 166 10 
Bt. 4 Do. pearen Stock 9 6 „„ 260 eee 00000 —t6 4 18 1 a &5 82 5 43 Do. b =e 4 4 9 em ee | 
10 45 | Do. sper Cont. Debs... n0 712/31 8| с |.. | $ Б 8 | Oheisen Blectrio Supply От pomt 1 by 
5 City of) ham Trams. 5 Cm.Pri| 4§-t} | 437 6 = | oe 86 | 49% |* per Cent. Bab. Btook (red) 100 i 4 1 1 ef Ti: 
100| 4X | Do. 4 per Cent, Ist Mort. Debs, ......| 101 —10 | 3 17 8 F ae 10 7* tCity of enden Electric Ligh g rd.] 1134—13} é 1 1/Jn,Dec..) .. 
Bt.) 1 City and South London Rly. Con. Ота. 44—41 4 18 11 | Feb, Aug | 4f4 | ui 10 6/0 |t Do. 6 per Cent. Cum. Pref ** mh ү 0 | Feb, A 13 | 
Bt. b Do. b per Cent. Fe Pret. (1891) ees 190 —195 4 1 4 Feb, Aug os vs Bt. 5% * Do 5 per Cent. Deb. Stock (red. 5 1% —127 5 9 Jan, J 172 l 
Bt. 5% Do. (1001) "TT TT Tm 0e009006009990929009805 00002 118 —121 4 2 8 ee ій 120 St. 4 Do. 4 4 9nd Deb. Stock (red.) ... becos » —105 8 18 8 Jn, "T wd 
ВЕ. 5 Do. us 3 2er. 115 —118 | 4 4 9 PE 11 .. 10 40 County of London Elec. Supply ín | 2-10 (59; — по 
10 еф | Dublin nited Trams, (0) Ld, Grd.) 14-14 | 4 2 8| J 4% Do. 4i% Deb. Stock (all paid (sed.) 1o 1151615 11 Mar, Sept] .. 
0. r Cen GGG — ui " ; y 5 = x 81 
10| % | at, Northern & City ren eee Z en s 2. Tanten: Bes оед Рот, Od -% | a 6 - пай 
10| 4/0 | Gt. c Piccadilly & 5 St. 43% Do. lst Deb. Stock red. 101 —104 111 9 as — 
rd., d Sa Bros. Serp Oerts. ... 9 —19 T 71| tj 6 8,6 | Hove Electric Lighting eee 71 —81 16 7 = А 
10) 9X fittmpertal Tramwa ee. 18 —183 | 4 17 4 | Mar, Sept. st. 447 | Lot W.Elec Lt. a fovere Db Ši Ged 10 11 1% 2 7: : 
10) 6% |t Do. 6 per Cent. ri eene өөө ваа. 144—156] | 4 2 10 | Mar Sept 5 7% | Kensingtp. & Kngtebd 138-1 TE j : 
Bt. 44% f Do. 1} per Cont. Debs. .................. 109 11/4 1 1 Jan, 3 aly „ 5 6 Do. 6 rer Cent. ist Nor P E 1-iH 410 7 - —— 
6 Sale of fhanetEleo Trams & LLBXPL 8—01 |7 21i м .. | Il Het | 4€ | Kensingin.& Kngtbg. Co & Notiingniii é 5 9 Jar, Julß .. 
Bt.| 4 Lo. 4perCent.Deb.Stock . . 89 х 4 7 0 E |e : Co. (Joint Station) 47 Deb. Stck (red.) 169 —104 | 
10 14% | Liverpoo Overhead Railway Ord... 81-344 4 18 0 | Fob, du | 2. | IIIC s nez | London Electric Supply Ord. . 27-22 3 4 % 7 D: 
10 4% | Do. 4 т Cent. Deb. . . . . . 99 —100 | 819 8 Jan, $us MEM Wael 47 „ . мее е ] a bg 
10| 6/0 | London United Trams. 5% Cum. Prof. 10 —10} 415 8 í 168 10% [ 1011/0 fMetropo tanElectricSup.Ord. . ... 00—101 4 18 8 MnimSD Sti. 
Bt.) 4X | Do. 4% 1st Mort. Deb. 9 . 6 „8 —201 4 0 0 10 1003 5 2/8 | Do er Cent. Com Pret see] 17188 | 618 8 | April, Oct | Iv 1: 
Be. Mersey Con. Ord. Stock.... . . . . . 4—7] ER T st. 437 not р т Cent Deb. Stock lst Mo: — bz 816 8 Jan. aly о, 
Bt} .. | Do. З per Cent. Регр. Pref. . ... 10 —18 а 2 | ве 2 ро: в} per Cent. rt Dp. Steen fred] 97 0) 319 8| De 1% „ 
од | Metropolitan Шеше Trams Det oi aic: E . c %% | Midiandiieo.Corp.orF.D-1stMon-hb| 99 — 1520 1 AE 
1 405 Do. % Cum. Pref. 009090009.-0900090900002000€ 15—12, 4 h 4 ЫН Ыы; ` 10 7 A Newcastle & Dist ENC. Lt Отаров 99 —101 4 9 1 ee 100 iu 
Bt. 44%) Do. 4 | Deb. Btock ........ 100 12 | 4 6 6 “ще? b| £7" Newcastle Elec, Suppi Ord. ЖУР 14-18 |5 5 8 Feb Aug| .. . 
5| .. | New Gen. Tract. 6 per Cent.Cum. Pref. —1} .. | May Pd aun b 52 Do. ё per Cent. UD Ое 0 6 2 T| Feb, Avg! ‘1 : 
10100 | Potteries Electric on Ord, ...... 910 fs o % 1% | || 1 5% хоно Counties Ecc. Sup. 17- paiol 162 3693. 2 2| MO des 18, 
10| 5/0 | Do. Cent. Cum. Prei... £1-98 |6 2 6 f. b. iu 51 Lith aol £0 Lotung Hill Electric Ord. . . , 10021003 2 9| Маг Bep 162 :: 
St.“ 43% | Do. af per Cani. Deb. Stock ........| 10% —106 | 4 5 9 Ang | 2i St aoo| ву | Do. 4 per Cert. lat Mt, Debe, л... 144—154 |4 0 9 Macb....| .. 
1| .. | South Lancs. Elec. Trac. & Power ds - eo S in aeo: 5| 4.6 |tOxiord Électrio Ord. ..... „ Мч | AN 
1] a | Do. 6x Pref. (£1 paid)... se - | apeifoce| с: st.] 4x | Do. 47 Dep. оок mn] t- 4 % % „ . 
Bi) <: | Do, афу Deb, Bock (100% paid] | | -. . Jau, Seay .: [| 96 et James & Pall Man ооба 14-14 6 0 0 | Feb. a 1 
Өң T Underground Elec. Rys. Co. of onon (£j—XÀ |5 0 6 „u :o sci s si | Do T per Cant Pe S ce Zhi соо Ре, Aug |i ин 
t * Waterloo and City Ord. ... ооо 000000 евз оо. v2 —94 8 6 5 June, Dec ee se i 40 ваб Markets Eleotrio Sup. On ou £8 —100 810 0 | fch, Ang ч j 
100| 4% |*Alri жыгы. 5; 40 новь 1 anden El Sc Bon pr | еч «is в - "E 
can е == 4 ou %. - m ^ 
10| .. | Amazon T „ Ewa : A 0 38 Ka ; A Bouth Metrop’ n Elec. Lt. раз Ога. ц" : od : E uoc 
A 17/6 3 Debs, (red.) 000 00 „„ „„ „ 2 2. 70 —76 oe n, ny КА i | T. 40 T ро T om, P Old cae 12 —1 4 17 0 = ет * 
000999900«€0900090006000000000 00909909 6 —6 y ^ 2 4 2 0. 8 Iv. on. — ae n ' 
* 25 no D d. 00*09090000000500000000000000000* * 197 : d л FMIAEN 101} 1086 4 н 20 a 63 Sappiy ( Ord. 1 * tA 1 1 4 | эй i А 
2 . eferre „ % ооо сор обо 9250900000000080000* 6 — ee , 7 | е е „ 00809 R eee O08 000 00000000: V ч d m ub 
100| $9 | Commercial Cable Capital Stook ..... 1-13 $658 J, A 370 Vig 111 St. Do. 44° let Mort. Deb. ............ une iis * 12 : | ud M. ў 
St. 4 Do. 4 per Cent. Deb. Stock ............ 93 —100 | 4 010 |J 45770 992 ud b| 7/6 | Westminster Electric Supply Ord. w...) 152-183 | 5 5 8 M "xt od 
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SIR OLIVER LopcE's Royal Institution address, of which we 
give an account on another page, affords still another instance 
where steady pushing towards a definite praetical end has 
enabled light to be cast into a dark place in pure science. In 
return, a fuller scientific understanding of the physical pro- 
cesses involved in the problem has brought, as usual, assistance 
towards the solution. Sir OLIVER has long been working to 
bring the task of fog-dispelling within the scope of engineering. 
The advent of the mercury rectifier went a long way towards a 
practical consummation of his desires. His efforts to improve 
the rectifier have now led him to the framing of a reasonable 
working hypothesis of its functions; a hypothesis which 


touches on other moot points in the theory of the vacuum 


tube, and so useful in connection with. rectification as 
immediately to have suggested a new form of rectifier with 
increased efficiency. 
bulk of the current is carried through a vacuum tube by 


positive ions, and that the flight of the cathode rays usually for gaseous friction. 


renders conduction difficult—may prove somewhat startling 
to the learned in these matters, and will not be at once 
accepted by them. But its helpfulness where it has been 
applied is its best recommendation. Sir OLIVER referred only 
slightly to the main problem of fog dispelling, and offered no 
quantitative information of the general efficiency of the pro- 
cess on the large scale at this present stage of the development 
of the apparatus. So we may at present chronicle only an 


improvement in detai]. 
—— 


CONSIDERABLE interest attaches to certain portions of the 
annual report of the general manager to the Liverpool Cor- 
poration tramways. The question of steel-tyred v. chilled- 
iron wheels crops up once more, and it would appear that, as 
far as Liverpool is concerned, it has now been settled once for 
all. In 1898 the city had its first experience with steel-tyred 
wheels, and that experience was an unfortunate one, for the 
tyres "spread," and American chilled-iron wheels were sub- 
stituted.’ The discarded steel tyres had been “ made in Ger- 
many,” and since that time British manufacturers have taken 
the subject up with no little success. The Liverpool tramways 
department has therefore returned to steel tyres once more. 
Top-cover cars are still in favour, and statistics show that if 
they are adopted the system may be worked, and more pas- 
sengers carried, with fewer cars in service. But at the same 
time, the energy consumed per car-mile has increased during 
the last three years at the rate of 14, 20 and 31 per cent. 
respectively, as compared with that consumed in 1900. It 
would not, of course, be reasonable to assume that top covers 
are entirely responsible for this increase, as the number of 
passengers has also gone up, and there may be other causes. 
However, increase of passengers does not account for the 
greater cost for energy per car-mile during the last year, as 
there were actually 0:08 fewer passengers carried per car- 
mile than in 1903. 


— — 


Two important patents have expired during the last few 
days. One, No. 5,074 of 1891, was granted to the Hon. C. A. 
PaRSONS for improvements in steam turbines. In it the 
inventor draws attention to the fact that the steam in flowing 
from the inlet end to the exhaust end of the turbine gradually 
cools and passes into a supersaturated condition. In this state 


The hypothesis in question—that the | the steam contains considerable quantities of condensed water, 


which greatly impedes its flow, liquid friction being substituted 
The inventor then proposes to keep the 
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steam in a dry condition either by superheating it before 
admission or by re-heating it during expansion by means of a 
steam-jacketed cylinder. With regard to the first solution, it 
is of historical interest to note that the specification says, but 
this method would involve a temperature so high as to be 
detrimental to the surface of the engine, or it might cause 
distortion or damage. . . . .” Nowadays superheating is, 
needless to say, the only means adopted in turbines for keeping 
the steam dry, and steam jackets, especially favoured 14 years 
ago by the Hon. C. A. Parsons, have since fallen into disuse. 
The superheater described and sketched in the patent specifi- 
cation consists of a coiled tube around which hot gases play, 
the steam being conducted through this coil before entering 
the turbine. The most important claim appears to be claim 2, 
which covers the combination of a superheater and steam 
turbine. 


— 
THE second of the two expiring patents referred to is of 
more actual importance to electrical engineers. It is Mr. 
ALFRED DICKINSON’S patent No. 5,461 of 1891, protecting his 
well-known swivelling trolley and trolley pole. In years gone 
by central trolley wires were strenuously opposed on all sides 
because they necessitated either span wires, centre poles or 
side poles with long and ugly brackets. Mr. DiCKiNSON'S 
invention appeared at this juncture and jumped almost at 
once into universal favour. Now, however, there is a distinct 
reversion to the centre-running trolley, and even the fixed 
head is preferred by a large number of tramway engineers 
whenever it can possibly be employed satisfactorily. 


pence 

THE dispute between the Weybridge Urban District Council 
and the Urban Electric Supply Со, as to the supply of elec- 
tricity in the neighbouring district of Walton-on-Thames from 
the company’s Weybridge generatiog station, has been ended 
at any rate for the present—by the passage through the 
House of Commons committee stage of a Bill authorising the 
company to do this. Similar questions of boundary have 
occasioned trouble to many electricity undertakers, but the 
circumstances in this case are somewhat different to the 
majority. The Urban Electric Supply Co. owned separate 
Provisional Orders for Wey bridgeand Walton, and in attempting 
to supply in both districts from the one station the company 
was held by the law courts to have come under the clause in the 
Electric Lighting Acts which prevents the holder of one Order 
from associating with the holder of another Order. In this 
case, of course, the holders of both Orders were one апе the 
same company, but inasmuch as the Orders were separate, it 
was necessary to erect a generating station in each district 
unless a private wayleave could be obtained for the purpose 
of laying cables. This being impossible, it was necessary to 
promote a Bill, which was passed as above stated. Cases of 
this kind were dealt with in the Electricity Supply Bill which 
was passed by the House of Lords last session and then dropped. 


——— 

WE again devote considerable space to the Bill of the 
Administrative County of London and District Electric Power 
Co. in our Parliamentary columns this week. A good portion 
of the case for the opposition has now been heard, but the end 
is yet too far off to attempt any prophecy as to the decision. 


That the commercial abilities of the existing electric supply 
authorities is not of such a low standard as that stated by 
Mr. MERZ is proved by a perusal of our report this week, and 
it will be noted that the Chairman himself was particularly 
impressed by the evidence on this point, for in almost every 
case it appears that there is a staff of canvassers whose 
special duty it is to push the power part of the business. It 
is quite clear that great difficulties have been experienced in 
inducing London manufacturers to adopt electric driving, but 
the considerable development which has taken place during 
the past two or three years, as shown by the figures produced 
by the opposition to the scheme, indicates the reward of the 
persistent endeavours of the companies and local authorities 
to bring the advantages of this mode of driving before manu- 
facturers. In Mr. NEVILLE's address on behalf of the com- 
pany, the conditions under which the present companies work 
and the effect of the purchase clause in their Provisional 
Orders were made clear to the Committee, and Mr. 
CONACHER'S evidence was sufficient to show that the more 
modern stations of the companies will be able to meet the 
increasing demand for power users in a far shorter time than 
the stations described in the promoters’ scheme. The whole 
matter has now really come down to a question of cheapness 
of tariff. 


Тнк Marconi Company is still unsuccessful in the realisa- 
tion of its schemes for telegraphing across the Atlantic. The 
day-by-day service for The Times has got no further than 
its inauguration two years ago, and the regular commercial 
service for the general public, promised from time to time, is 
constantly delayed for the erection of new stations or the 
modification of old ones. Last of all comes the service to ships 
at sea, which with the help of the Poldhu station was extended 
to ships in any part of the Atlantic a month ago. The Post 
Office has now ceased to accept telegrams for. transmission by 
wireless telegraphy from Poldhu to ships at sea, this being 
probably owing to the uncertainty and delays which have 
occurred in the receipt of these mossages. 


— UH. Oa :. 


Lord Kelvin.—It was announced yesterday that Lord Kelvin 
had undergone a serious operation earlier in the week, but 
was progressing as satisfactorily as could be expected. 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 


Cayenne—Pinheiros ........ Aug. 18, 1902 

Relesi-Iaaa (Yemén)—Camaran Oct. 22, 1902 .. — 
Tarifa—Tangier ............ Jan. 18, 1904 == 
Cayenne —Paramaribo ...... July 18, 1904 Mar. 23, 1995 
Jamaica —Colon ............ Jan. 10, 1905 . = 


Large Frequency-changer for Shawinigan Falls.— According 
to the Western Electrician, the largest electric motor-generator 
ever built is now being installed at the plant of the Shawinigan 
Water and Power Co., Shawinigan Falls, Quebec. This 
machine was recently constructed by the Allis-Chalmers Co. 
of Cincinnati, and the synchronous motor is of 8,000 H.P. The 
rating of the generator is 5,7 50kw. at 300 revs. per min. 


Manchester Local Section of the Institution of Electrica] 
Engineera.— The annual general meeting of the Manchester 
Local Section will be held at the University (Physical Labora- 
tory) on Tuesday, April 11th, at 7:30 p.m., for the election of 
chairman, vice-chairman, honorary secretary and 12 members 
of committee for next session. Dr. Hopkinson retires by 
rotation as ex-ofticio member of the committee, but is eligible 
for re-election. Nominations will be received up to April 2nd. 
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At the above meeting, Mr. J. Frith will read a Paper on 
“ Labour-saving Formule in the Design of Direct-current 
Dynamos.” | 


The Society of Arts and- the London Institution. —А. scheme 
for the amalgamation of these two bodies is under considera- 
tion. A special meeting of the proprietors of the Institution 
has been called by the board of managers for next Wednesday, 
when the following resolution will be submitted :— 

That the proprietors of the London Institution approve of the amal- 
gamation of the London Institution with the Society of Arts upon the 
lines, as far as possible, of the report of the joint committee, a copy of 
which has been furnished to each proprietor, and authorise the board of 
management to promote or to combine with the Society of Arts in pro- 
moting and obtaining an Act of Parliament for the purpose, and to take 
such other steps as may be necessary to carry the proposed amalgamation 
.ato effect. 

Manchester Students’ Section of the Institution of Electrical 
Engineers.—The annual general meeting of the students’ 
section will be held at the Salford Royal Technical Institute 
on Friday, April 7, 1905, at 7 p.m., for the reading of the 
report, and the names of the new vice-chairman, hon. secretary 
and six members of committee for next session. The vice- 
chairman and hon. secretary are not open to re-election for 
the next session, but the following members remain on the 
committee :— | 

Н. N. Dutton (The British Westinghouse Co.), E. G. L. Mosley (Messers. 
Mather & Platt), ҮҮ, Winstanley (Lancashire Dynamo & Motor Co.), 
J. W. Campbell (other works), J. G. Potts (Central Station), R. W. Willis 


(Municipal School of Technology), C. F. Hewitt (Salford Royal Technical 
Institute). 


After the above meeting, which will probably last till 8 p.m., 
a meeting will be held in the same room, when Mr. Jennison 
will read a paper on ** Electric Cranes.” 


The Junior Institution of Engineers.—This Institution 
recently paid a visit to the Brockie-Pell Arc Lamp Works, 
Worshbip-street, London, where they were received by Mr. 
James Brockie, the inventor of the Brockie-Pell lamp, who 
gave a very interesting account of its development and con- 
struction, and described generally the necessary characteristics 
of an efficient arc lamp. In the workshops a number of lamps 
of different types were shown in course of manufacture and in 
the testing room demonstrations were carried out to illustrate 
the effect on the arc of two methods of regulation—namely, 
differential (main coil and shunt coil working in opposition) 
and shunt coil only, the result shown being that with the shunt 
coil alone the current might be varied very considerably with- 
out affecting the length of the arc, whereas with the differential 
method the variation in length of the arc was very consider- 
able with the same change in the current strength. The two 
lamps were run in series so that each had the same current 
passing through it. 

International Competitions.—Amongst the prizes to be 
awarded during the Milan Exhibition of 1906, by the Associa- 
tion of Italian Manufacturers for the Prevention of Accidents in 
Factories, are the following: (1) A gold medal and 8,000 lire 
for a new appliance for preventing accidents arising from con- 
tacts between primary and secondary windings in aiternate- 
current transformers. The appliance must fulfil the condition 
that no disturbance in the action of the transformer must.arise 
in case of atmospheric discharges or abnormal increase of poten- 
tial. (2) A gold medal and 1,000 lire for a novel system of 
hand crane or winch fitted with a simple and practical con- 
trivance to prevent the possibility of the handles revolving 
during the descent of the load. (3) A gold medal and 500 lire 
for a safety appliance, to be simple, strong and reliable, to stop 
trucks automatically on an inclined plane on the hauling rope 
snapping. The appliance must be adaptable to existing plant. 
All appliances entered for competition must be exhibited at 
the competitor's expense, in such dimensions and conditions as 
to allow of their being practically tested at the Milan Exhibi- 
tion of 1906, in such time as may be determined by the Exhi- 
bition committee. No charge will be made for space. The 
appliances presented for competition are the property of com- 
petitors. Applications to compete must be sent in not later 
than July 31, 1905, addressed to the Presidency of the Asso- 
ciation of Italian Manufacturers for the Prevention of Accidents 
in Factories, Foro Bonoparte, 61, Milan, from whom further 
information may be obtained. 


Wireless Telegraph Notes.—It is stated by the Melbourne 
correspondent of the Daily Chronicle that the Australian Post- 
master-General proposes to connect Tasmania and the mainland 
by wireless telegraphy. | 

According to a report by Capt. Gye, British Consul at 
Brest, a wireless station has been established near Stiff Day, 
north-east of Ushant, and is opened to the public in con- 
nection with the French postal telegraph system. It is stated 
that the radius of communication with vessels at sea or other 
wireless stations is 140 miles. The charge for wireless tele- 
grams is 7 gd. per word to or from Ushant to a ship at sea or 
other wireless station, in addition to the local charge per word. 
Thus the total charge to or from any station in France is 8d.. 
per word. | 

Lord Strathcona, the High Commissioner for Canada, has 
been notified by the Minister of Marine and Fisheries at 
Ottawa that the Canadian Government has decided to place a 
Marconi wireless telegraph station on Sable Island, and the 
station will come into operation by August lst next. Sable 
Island is practically a rock and sandbank, 20 miles long, 
varying in width between one and two miles, lying off Nova 
Scotia; it is sometimes almost entirely under water. Often it 
is enveloped by dense fogs, and the number of mishaps to 
shipping for which the island is responsible is very great. 


University Intelligence.—4A ccording to чиге, by a statute 
passed in 1904, the University of Oxford established a 
* diploma in scientific engineering and mining subjects," 
and the committee appointed to arrange the details of the 
scheme has now issued the regulations concerning the diploma. 
Members of the University will be eligible for the m 
who have passed at the examinations required for the degree 
of B.A., and have satisfied the examiners in certain special sub- 
jects mentioned in the following list, after an approved course 
of study in those subjects extending over two years, and have 
also gone through an approved course of practical training 
lasting four months, either at a mine or in engineering works. 
The subjects that may be offered are: (a) Mathematics 
for applied science; (b) physics and chemistry; (c) French and 
German translation; (d) engineering principles and machine 
drawing; () surveying ; (f) geology ; (7) mineralogy; (Л) min- 
ing and engineering, hygiene and mine ventilation ; (i) elec- 
tricity ; (/) assaying. For the ordinary diploma candidates 
will be required to pass in («), (6) and (c), and in not less than 
three of the remaining subjects, provided that (J), (y) and (i) 
are not taken together without one or more of the others. 
Candidates who propose to become colliery managers and 
desire to obtain exemption from two of the five years' under- 
ground work required by the Home Office as a qualification 
for a certificate as colliery manager, must obtain a special 
diploma by passing in the subjects (d), (b), (c), (А), and three 
(not being f, 9, i) of the remainder, and by taking their four 
months' course of practical training at a mine. 


Telephony.—In his third Cantor lecture on Telephony 
last Monday evening, Mr. H. Laws Webb dealt with the equip- 
ment of telephone exchanges, illustrating his remarks with a 
number of lantern slides and the projection on the screen of some 
working models of spring-jacks. The lecturer commenced by 
describing the oldest switchboards and then traced step by step 
the development of the switchboard and its principal parts up 
to the modern multiple switchboard for central battery working. 
Three miniature switchboards of different periods, including 
one of recent design, had been lent by the Western Electric 
Co. and were connected up to a number of telephones in the 
room. The manipulations of telephone users and telephone 
operators at the telephone exchange were then actually gone 
through for the three sets of instruments referred to. Mr. 
Webb next dwelt briefly on the power plant of a modern 
exchange and referred to the general construction and sub- 
division of telephone buildings. He humorously remarked 
that the telephone exchange in Brussels was one of the rare 
instances in which the buildings were too large for the require- 
ments, and the lantern slide illustrating the interior of the 
operating room at this exchange certainly bore out the lecturers | 
contention. Another slide showed the St. Petersburg exchange, 
in which the divided multiple switchboard system is being 
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installed. ‘ America,” said Mr. Webb, “ has discarded divided 
switchboards and St. Petersburg is just taking them up." There 
was a surprise in store for the audience in the form of a number 
orbiontaph pictures, showing the telephone exchange at London 
Wall in full swing. These pictures were taken, it appears, by 
the Biograph Co. only a few days ago with the permission of 
the National Telephone Co. 


The Optical Convention.—The programme of arrangements 
for this Convention is now beginning to assume a definite 
shape. The Convention will be formally opened with an 
address from the President (Dr. К. T. Glazebrook, F. R. S., 
Director of the National Physical Laboratory) on the evening 
of May 30th, and the gathering will extend over the four 
following days up to and including Saturday, June 3rd. In 
the mornings Papers will be read and discussed, and there is 
no doubt that this most important section of the proceedings 
will result in valuable contributions to optical science, and will 
fulfil the aims which those who have been active in promoting 
the Convention have set before them. In addition to the 
Papers, demonstrations of apparatus of special interest will be 
given in the afternoons in the laboratories of the department 
of technical optics of the Northampton Institute. The 
exhibition of optical and scientific instruments will be held 1n 
the large hall of the Northampton Institute, and will be open 
daily to the public from 12 to 10 p.m. between May 31st and 
June 3rd inclusive. The charge for admission will be Is. during 
the day and 6d. after т p.m. By an arrangemement made by: 
the “exhibition and eatalogue sub-committee each section 
will be dealt with by an expert in the construction of the 
instruments represented in the section, together with an inde- 
pendent scientific member of the committee, so that all classes 
of instruments will be adequately dealt with and described. 
Arrangements for promoting the social interest of the gather- 
ing, and for providing for the comfort and convenience of 
members attending from outside London, are now being con- 
siderel bv a * hospitality and entertaininents " sub-committee. 
In addition to the presidential address to be given on the 
Tuesday evening, which has already been mentioned, there 
will be an evening lecture by Prof. Silvanus P. Thompson, 


F. R. S., on The Polarisation of Light by Nicol Prisms and 


their Modern Varieties.” On the third evening it is proposed 
to hold a conversazione; and for the Saturday afternoon a 
visit to the National Physical Laboratory at Leddingtou is 
proposed, at the kind invitation of Dr. Glazebrook. Further 
particulars will be announced later, when the programme is 
more definitely settled. It will greatly help towards ensuring 
the social success of the Convention if intending members will 
send in their applications at once to the hon. secretary, Mr. 
F. J. Selby, Elm Lodge, Teddington, Middlesex, the sub- 
scription for membership being 5s. The “local societies and 
representatives" sub-committee is dealing with the ques- 
tion of facilities for the attendance of visitors from a dis- 
tance, and the secretary of this committee is Mr. W. 
Rosenhain, 443, Gillott-road, Edgbaston, Birmingham, who 
will be glad to give information in answer to inquiries, and 
will also be ready to receive applications for membership of 
the Convention. | 


Prof. J. J. Thomson on Radio-activity.—The last of this 
short course of three lectures at the Royal Institution was 
delivered by Prof. Thomson on Saturday, The lecturer 
adverted to the new 6-rays whose discovery he described in 
the second lecture. The corpuscles in the à radiation, though 
the same in every respect as those in the /3-rays, move with 
speeds only one-tiftieth those common in the H-rays. Thus the 
energy per corpuscle is much smaller in the ё-гауз than in 
the /5-гауѕ. It is, therefore, probable that 9-rays rather than 
В are given out by ordinary matter, if such matter gives out 
any rays at all. There is evidence that this actually happens 
іп certain common metals, and especially when ultra-violet 
light is thrown upon the metallic surface. For example, the 
curious liquid alloy of sodium and potassium possesses the 
power of discharging a positively-charged electroscope, very 
rapidly when illuminated by ultra-violet light and slowly 
even in the dark. Rubidium is still more active. If some of 


the metal, usually slightly oxidised, be heated in a vacuous 
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tube, the blue deposit of the metal formed in the cold parts 
of the tube gives off while fresh a considerable amount of 
6 radiation in the most perfect darkness. Probably many 
bodies not usually styled radio-active possess to some extent 
similar properties. Prof. Thomson, after describing the 
changes the radium atom goes through in the course of its 
disintegration, emphasised the fact that radio-activity and 
transmutation always go hand-in-hand. The phenomena are, 
no doubt, due to instability in the atom. Не did not think, 
however, that the questions of the stability of an atom and of 
a planetary system were on a par, for in the latter, instability 
would arise from an exceptional grouping of the planets and 
thus in a time which has a direct connection with the periodic 
times of those planets; while in the case of the atom, insta- 
bility would seem to arise rather from such causes as brin 

about the inevitable fall of a spinning top. The frictional 
resistance which reduces the spin of the top till at last it can 
no longer maintain its erect position, has as its analogue in 
the atom, the radiation of energy in the electromagnetic 
form. Thus the average life of the radium atom—800 years— 
has no direct relation to the period of the corpuscles 
in the orbital motion, about 10^!» second. Finally, in answer 
to the question as to whether all elements are undergoing 
transmutation, affirmative evidence has been gathered in spite 
of the difficulty of freeing ordinary substances from that most 
universal element radium. "Two methods are open. The first 
method consists in examining electrically a large number of 
samples of a pure substance. If the discharge rate of each 
sample is the same the probability is against its being due to 
radium, whose proportion is almost sure to vary among the 
samples. The second method is to consider the penetrating 
power of its radiation as a specific property of each substance, 
as it certainly is among the radio-active elements ; that is, to 
measure the penetrating power of the radiation from a sub- 
stance, and note if it differs from that of radium and other 
substances. Both methods point to the possession of radio- 
active powers by the ordinary metals. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, March 31st. 
INSTITUTION OF MECHANICAL ENGINEERS. 

S рт. Extra Meeting, when the First Report of the Steam Engine 
Research Committee will be further discussed. 

MONDAY, April 3rd. . 
Society or ARTS. 
8 p.m. Cantor Lecture IV.: Telephony,“ by Н. Laws Webb. 
TUESDAY, April 4th. 
Farapay Society. 

8 p.m. Meeting at the Institution of Electrical Engineers, N, 
Victoria-street, London, when the following papers will be 
read :—(1) ** Alloys of Copper and Antimony and Copper and 
Bismuth,” by A. Н. Hiorns. (2) ‘ Refractory Metals for 
Furnace Linings " (Discussion), by E. Kilburn Scott. (3)  Elec- 
trically Heated Carbon Tube Furnaces,” Part L. by R. 8. 
Hutton and W. H. Patterson. 

THURSDAY, April 6th. 
JUNIOR ĪNSTITUTION oF ENGINEERS. 
7 p.m. Visit to the Taylor's-lane Generating Station of the North 
Metropolitan Electric Power Supply Co., at Willesden. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

У рт. Ordinary General Meeting. A Discussion will take place on 
the Report to the Council on the International Electrica 
Congress at St. Louis, by W. Duddell; and the Papers on 
„Systems of Electric Units," by Prof. Ascoli, Prof. G. Giorgi. 
Professors H. S. Carhart, G. W. Patterson and Dr. F. A. Wolff, 
published in Part 170 (last issue) of the Journal, pp. 171-228. 

RÖNTGEN Society. | 
8;/5 p.m. Ordinary General Meeting at 20, Hanover-square. Exhi- 
bition evening. 
FRIDAY, April 7th. 
MANCHESTER STUDENTS’ SECTION : INSTITUTION or ELECTRICAL ENGINEERS. 
` рт. Annual General Meeting at the Salford Technical Institute. 
8 p.m. Ordinary Meeting at Salford Technical Institute. Paper 
to be reud: Electric Cranes, by M. Jennison. 


ROYAL INSTITUTION. 
9 p.m. Evening discourse on American Industry," by Alfred 
Moseley. 
SATURDAY, April 8th. 
Roya, Institution. А 
J p.m. Afternoon Lecture П. on ** Some Controverted Questions 
of Optics," by the Rt. Hon. Lord Rayleigh, F. R. S. 
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“А PERTINACIOUS CURRENT.” 


At the Royal Institution last Friday evening, Sir Oliver 
Lodge discoursed on what had quaintly been announced as a 
* pertinacious current." This mysterious title must have raised 
in electrical minds serious misgivings as to the real nature of 
the subject of the lecture ; for, considering the personality of 
the lecturer, the current might equally well have been psychical, 
social or merely physical. But doubts were dispelled on arrival 
in the theatre by the sight of the table groaning under a great 
load of inductoriums, condensers and vacuum tubes. At the 
very beginning of his discourse, Sir Oliver was good enough to 
satisfy all curiosity by an explanation. А pertinacious current 
is acontinuous unidirectional discharge of electricity, obtained 
without cells, and under an E. M.F. so high that ordinary big 
resistances are easily over-ridden. The necessity of producing 
such currents by practical methods—that is, by a magnetic 
method, in contradistinetion to the big battery method—had 
been thrust upon the lecturer by his experiments in fog- 
dispelling, where, of course, a high-potential unidirectional 
discharge is essential. A magnetic method has been found 
and, as many of our readers will remember, was deseribed by 
Sir Oliver Lodge at a meeting of the Physical Society in 
November, 1903. 

The method consists in using the mercury rectifier to trap 
in a reservoir the surges from an induction coil. The rectifier 
operates like a valve controlling the inlet of a cistern into which 
water is intermittently pumped. In this analogy the water 
stands for electricity, the pump for the induction coil, and the 
cistern for the Leyden jar of the electrical case. It was in the 
explanation of the internal action of the rectifier the interest 
of the evening mainly centred. Sir Oliver proposes thejfol- 
lowing excellent theory of the vacuum tube rectifier: He 
believes the current is carried through a rarefied gas chiefly 
hy the positive particles, the electricity conveyed by the 
negative particles or corpuscles being comparatively small in 
umount. Anything which hinders the passage of the positive 
ions increases the effective electrical resistance of the tube. 
Now, the cathode rays, constituted as they are of corpuscles 
moving with immense velocities in the direction opposed to 
the much slower motion of the positive ions, may by the 
bombardment of the oncoming ions considerably hinder their 
direct advance. Indeed, as the vacuum of the tube is increased 
the plus carriers have increasingly greater difficulty in travel- 
ling from the anode to the cathode, and usually manage it only 
hy creeping unobtrusively along indirect paths to those parts 
of the cathode from which the bombardment is least vigorous. 
In fact, itis found that the long-continued bombardment of the 
plus ions, which are probably merely the atoms of the rarefied 
gas, can drive them right out of the tube and so produce the 
well-known effect of increasing the vacuum. Portions of gas 
may even be added and driven out in succession in this manner, 
and when there are no positive carriers left conduction becomes 
very difficult. To ensure good conductivity, therefore, the 
positive carriers must be protected from the negative bombard- 
ment and must be given plenty of chance to reach the cathode. 

This theory at once helps to an understanding, as Sir Oliver 
Lodge showed, not only of the main function of a mercury 
rectifier, but, besides, of the action of that small but very 
necessary adjunct to the mercury vapour tube—namely, the 
conducting coating outside the glass round the edge of the 
liquid mercury which acts as cathode at the bottom of the 
tube. This conducting Leyden-jar-like coating must be con- 
nected to the positive electrode by a wire outside the tube, 
or the tube is not a rectifier. The explanation of this 
phenomenon lies in the fact that the conducting coating when 
so connected establishes through the glass a strong electric 
field, which diverts the cathode stream from the centre of the 
vertical tube, thus leaving an open pathway for the positive 
carriers from the anode above. It is easy now to see why the 
tube is a rectifier, for if the outside terminals be imagined 
reversed, so that the mercury is anode and the upper iron 
electrode is cathode, a stream of undiverted cathode rays pours 
down the tube, stops the upward travel of the positive carriers, 
and renders conduction extremely difficult. Such a tube of 
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average size will carry about 5 amperes from 100-volt mains 
when the plus ions move downwards, but practically nothing 
when they must move upwards. 

Further, the theory proposed suggests new and efficient 
forms of rectifier. One such was described and exhibited by 
the lecturer. In it advantage is taken of the rectilinear pro- 
pagation of the cathode rays, when they are free from the 
deflecting influences of a strong electric or a magnetic field. 
Here the cathode is a wire stretching vertically the length of 
the tube. The anode is a smaller electrode, surrounded by a 
horizontal narrow glass cone or cylinder. In this cone the 
positive carriers may reside in large numbers, well protected 
from the cathode ray bombardment, and, as fast as may be, 
escape from the open end of the cone with a fair chance of 
reaching the extended cathode. With such a tube Sir Oliver 
showed an interesting and instructive experiment. Reversing 
the terminals, the electrode in the cone becomes the cathode, 
and the negative corpuscles, by their bombardment, quickly 
eject the positive carriers from the region. On restoring to 
the terminals their proper signs an appreciable interval elapses 
before the tube lights up again in active conduction, showing 
at once the reality of the emptying process which had been 
applied to the region round the anode, and, besides, the com- 
paratively slow rate of diffusion of the plus carriers back to 
their former home. 

A number of effective experiments illustrated, during the hour, 
various applications—ranging from fog-dispelling and Röntgen- 
tube driving to the burning of a long wet string—of the per- 
tinacious current afforded by Leyden jars kept supplied through 
& series of rectifiers with electricity from a large induction coil. 


LIYERPOOL CORPORATION TRAMWAYS. 


The annual report of the general manager to the Liverpool 
Corporation Tramways has just been issued by Mr. Bellamy. 
In the joint report to the Tramways committee on July 15th, 
the engineers and general manager stated :— 

The wheels of the German cars, which were the first to be used in 
Liverpool in 1898, were steel tyred, and the wheels of the American 
cars which followed were chilled cast-iron. The steel tyres spread ” in 
running, became loose and out of gauge, and were ultimately abandoned 
in favour of the chilled wheel, which was giving much better results on 
the American cars. The British manufacturers commenced the produc- 
tion of special steel tyres for tramcars about 1900, when their experi- 
mental use in competition with chilled wheels began. These experiments 
were carefully watched, and in May 1902, a number of selected tyres 
were placed in service in Liverpool, and later it was considered desirable 
to try tyres of all the representative makers. Fifty-two of the cars are 
now fitted with steel-tyred wheels, none of which have yet worn out, and, 
therefore, final figures cannot be quoted. Very divergent results have, 
however, been obtained, the mileage per unit of wear varying to the 
extent of 50 per cent., indicating the importance of selecting tyres of 
suitable composition. As a result of the experiments carried out for 
the last two years, a steel-tyred wheel is now being assembled and 
finished at Lambeth-road works, which will cost 50 per cent. less than 
the price at which such wheels can at present be bought, and which, it 
is believed, will afford a life considerably in advance of the average of 
these wheels, which may be estimated at 60,000 miles, the average 
mileage of chilled wheels in Liverpool being 35,000. It is hoped that on 
trial this new wheel will be found suitable for general adoption. 

Since the date of that report over 100 cars have been fitted 
with new wheels, which are giving satisfactory results, and the 
work of general equipment is proceeding. 

The total number of cars fitted with top covers and in 
service to date amounts to 317, out of a total of 350 the com- 
mittee have ordered to be completed. As showing the effect 
of the top cover, it may be pointed out that the average 
maximum number of cars in service for 1904 was 398, as 
against 407 for 1903, while the passengers carried increased 
by 3,585,429. A census of passengers on a typical route has 
been taken under conditions which ensured the maximum 
requirement of passengers being recorded, and the car accommo- 
dation was found to be mostly in excess of the requirements. 

The Liverpool plough guard has satisfactorily maintained 
its reputation for preventing persons getting under a car. 
Although during the year 123 people fell in front of the cars 
or were knocked down, and passed under the platform. they 
were all sheered clear, only three cases of fracture occurring. 
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Passengers, Mileage and Receipts. , 

S 1897. 1898. 1899. 1900. 1901. 1902. 1903. 1904. 
Passengers—Electrics ............ n 785,064 | 15,858,160 | 58,068,531 | 100,076,789 | 108,906,472 | 113,015,728 | 116,642,663 
Horse cars ꝗ 30,596,229 | 31,985,158 | 39,821,946 | 19,051,875 218,166 74.685 41,506 : 
Omnibuses ........ „5 7,812,855 | 9,001,812 8,596,344 | 5,247,552 813,825 354,428 » г 

r eaaa | 38,409,084 | 41,772,034 | 03,771,450 82,367,958 | 101,108,780 | 109,335,585 | 118,057,234 | 116,642,663 
Mileage—Electrics .............. T 53,197 1,473,750 | 5,584,357 | 10,771,461 | 11,705,425 | 11,724,097 | 12,166,419 
Horse сагв....................... 4,674,609 | 4,736,103 4,758,652 | 2,571,163 46,247 16,534 10,741 e 
Ошпїһивев.................... .. | 1,388,578 | 1,490,458 1,368,144 945,346 152,355 68,856 

CC © 6,013,182 | 6, 279,758 7,600,546 | 9,100,866 | 10,970,063 | 11,790,815 | 11,734,888 | 12,166,419 
Receipts—Electries .............. T £4,087 £71,145 | £284,759 £463,164 | £504,304 | £524,321 | £540,850 
Horse сагз...................... £239,399 250,975 234,756 105,212 717 278 147 . 
Ошпїбйвев...................... 51,44 | 59,145 47,658 27,603 4,502 2.146 .. 

E £290,743 | £314,207 | £359,929 £417,574 £468,383 | £606,728 | £524,468 | ` £540,850 
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During the year six persons were killed, while the number of 
persons who met their death in Liverpool through vehicles 
other than tramcars during 1904 amounted to 30. 

The ratio of fatalities to passengers carried on the railways, 
according to the most recent Board of Trade returns, amounts 
to 1 in 1,030,917, while that of the Liverpool tramways for 
1904 was 1 in 19,440,444. 

During the year 4,504 cars have been sent into the works 
for ordinary repairs, which shows an average running of 2,793 
miles in each case. There are now five car depots in full service, 
the Litherland depot having been opened on October 18, 1904, 
for the accommodation of 44 cars operating the Bootle routes. 

During the year the total number of emergency calls in con- 
nection with the overhead equipment amounted to 558, 
These calls are exclusive of 65 for the breakdown waggon, 
dealing. with obstructions caused by vehicles of various 
descriptions having broken down on tramway tracks in 
different parts of the city, and requiring to be removed to facili- 
tate tramway traffic. In every case the work in connection 
with the emergency calls has been carried out expeditiously, 
and with a minimum interruption to traffic. During the six 
days ending April 18th the whole system was operated without 
an emergency call. The cost of maintenance and renewal of 
overhead equipment during the last four years has been as 
follows :—1901, £8,955. 3s. 6d. ; 1902, £6,223. 14s. 9d. ; 1903, 
£4,672. 17s. ld. ; 1904, 44, 808. 198. 11d. Тһе slight increase 
in the cost of upkeep as compared with 1903 has been brought 
about in consequence of the fixing of additional suspensions to 
all the section insulators. The connections to these have been 
found to be the weakest part of the system, and the cost of 
carrying out the necessary strengthening has been charged to 
revenue. 

The total electrical energy used during the year 1904 for 
haulage and lighting of cars, &c., was 20,045,629 units, as 
against 17,978,718 units for the year 1903, an increase of 
11:19 per cent. The following table indicates the annual 
increased energy used since 1900 :— 


Yent Units used per , Percentage increase Percentage increase 
| car-mile. over preceding year. over 1900. 
1900 1197 T 
1901 1-28 | 7 per cent. - 
1902 1:365 Е 5 5 14 per cent. 
1903 1445 6 „ | 20 „ 
1:566 8 31 


э” | 7 


1904 


The following are the average prices per unit paid to the 


Electric Power and Lighting committee per unit during the four 
years 1901 to 1904:— 1901, 1°24.; 1902, 1-2d. ; 1903, 1:098d.; 
1901, 1°159d. The price charged for energy includes the total 
working and capital cost, and delivery of the current at the 
section boxes. The average of the weekly maximum number 
of cars in service during 1904 amounted to 389, as against 407 
in 1903. The greatest number of cars in service on any one 
day was 467, 

The increase of passengers for the year 1904 over 1903 was 
372 per cent., and the receipts increased 3:1 per cent. 

At the end of 1904, the total capital expenditure was 
£1,916,255, as compared with £1,863, 185 of the previous year. 


The following table gives a few of the most interesting 
figures in connection with the revenue and expenditure during 
1903 and 1904 :— 


1908. 1904. 
au | Per oar- | Per car- 
| Total. mile. Total. | aile 

— Ve 
REVENUE. * £ d. £ ad. 
From passenger traffic .......... ‚ 524,468 10:733 | 540,850 10°66 
Miscellaneous sources .......... 7,015 013 | 6,875 0-14 
ПОШТ лор E 531,483 10:86 547,625 10-90 
EXPENDITURE. | | | 
Maintenance and renewal of cars | | 
and fittings (including new life- | 
guards, ventilators, emergency | 
boxes, signal bells, &c. ........ 37,882 0:775 | 42,722 0-849 
Maintenance of tools & machinery 1,167 0:023 1,322 0026 
Maintenance of sundry stock .... 590 0012 721 0:014 
Repairs to sheds, &с............. 1,744 0035, 1,799 0:035 
Electrical energy—haulage, light- | 
ing cars, Же) VVV 80,956 1:657: 94.937 1872 
Road and traffic expenses | | | | 
Salaries —Wages to drivers, con- | | Lo 
ductors, inspectors, &. 121,651 2-490 121,208 2:390 
Gravelling, &с. .............. 1.729 0085. 1404 0:027 
Cleaning, &c., of cars - | 9316 0190. 9.223 0-181 
Cleaning and lighting sheds, &c. | 2,483 — 0:050, 2,509 — 0-049 
Lighting routes ...... T 147 0:003 | 150 0:095 
Tickets and punches .......... 2,341 0:047 2,030 0:010 
Repairs, &c., of knee aprons.... | 213 0:004 44 0-00€5 
Licences 401 0-008 427 0-00 
Advertising, printing & stationery : 808. 0:016, 935 ool 
Uniform clothing, bags, &c..... | 3,442 0:070 | 4,374 0:056 
Sundry charges .............. 2,581 0:052 2,349 01025 
Maintenance and renewal of lines 21,144 0:432 | 25,119 den 
Ditto, electrical equipment e | 4,6673 0:095 4,809 0 
Acknowledgments for privilege of EN | 
affixing rosettes .............. | 158 0:003 158 etes 
Rental of lines in Bootle ........ | 9,842 0119 5,858 Uli» 
General charges, including rates 
and taxes, management and ates | 
expenses, compensation and law Р 
а %%; РАР | 41,632 0°852 | 45,751 00? 
r ОКТ 340,900 6-968 307,846 T24 
Car-mile earnings .............. 2 10:73 s 10-6" 
| 95 to mean to mean 
. | | сар. ехр. cap. exp. 
Working ргобь.................. 190,020 10:09 179,780 9°38 
Transferred to reserve, renewal | | des 
‚апа depreciation fund ........ 64,162 343 52,219 A | 
Net interest & sinking fund charges 93,777 4:9 98,453 i 
Contribution in aid of general rate 32,081 1:72 27.109 


— 


The percentage of operating costs to total revenue was 
64-247 per cent. in 1903 and 65:9 per cent. in 1904. In 1903 
the passengers carried per car-mile amounted to 9-66, but last 
year this figure was smaller by 0°08. 
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Royal Society. Among the Papers down for reading yester- 
day was the following :—‘ The Determination of the Specific 
Heat of Superheated Steam by Throttling and other experi- 
ments,” by A. H. Peake. Communicated by Prof. J. A. 
Ewing, F. R. S. 
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ELECTRICAL EQUIPMENT OF MESSRS. 
HARLAND & WOLFF'S SHIPBUILDING 


WORKS. 
(Continued from p. 915.) 


Variable speed motors, with controllers specially 
designed either for one or two voltages are being 
installed to a considerable extent, especially in 
connection with the lathes. Fig. 24 shows the con- 
struction of the double voltage controllers built 
by the Electric and Ordnance Accessories Co. for 
Messrs. Harland and Wolff. The two voltages are 
220 and 440, and a wide range of speed regulation 
is allowed for, the controller and resistances being 
designed so that it can be left on any stop without 
injurious heating. 

For all sizes up to and including 15 H.P. the fol- 
lowing cycle of operations will serve to illustrate 
the different speeds at which the motors may be 
run. The shunt is excited at 440 volts and is 
switched on to the mains immediately before tho 
armature circuit is completed. 


Speed. 


0 \ } 3 Full loud. 
Fic. 93. — TEST on 10 в.н.ь. VICKERS VARIABLE SPEED 
Moron. 


800-900 revs, per min. 


Commencing from the ** off position and moving 
the controlling lever in a clockwise direction we 
shall get :— 

Off Position. 

(1) Brake magnet excited —Brake lifted. 

(2) Shunt resistance connected across kicking coil. 

lst Starting Position. 

(1) Ditto as regards brake magnet. 

(2) Shunt excited across 440 volts, and no resistance in 
series with its winding, giving maximum strength 
of field. 

(3) Armature in series with all starting resistance 
across 220 volts. 


2nd to 5th Starting Positions. 
(1) and (2) Ditto. 
(3) Armature starting resistance gradually cut out. 
6th Running Position. 
(1) and (2) Ditt», 
(8) Starting resistance all cut out and armature direct 
on 220 volts, giving lowest normal speed. 

Then follow 20 shunt regulating positions, resis 
tance being inserted in series with the field 
winding. To obtain a further increase in speed 
the motor armature must be brought across the 
440-volt mains, In order that the motor shall 
not have time to slow down, the next move must 
be made quickly. First, the shunt resistance 
is short-circuited to give a strong field, and then 
the armature resistance is inserted in two sections 
to reduce the arc formed on breaking before 
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changing over to the first step on the 440-volt circuit. The 


The shunt rheostat is on a drum fitted in the base of the 


next series of operations repeats that detailed on the 220-volt ; controllers. The copper contacts are built up in the form of a 


system with the exception that the armature resistance is cut 
out in three sections, i. e., giving four speeds instead of six as 
on the lower voltage. 

It will be seen that by this arrangement no fewer than 40 
different speeds may be obtained entirely by shunt regulation. 
The single voltage controllers permit of 30 different speeds. 
These are apart from armature regulation, which is not 


Starting Resistance 


oven from Main Shan 
у fM 

Shunt Regulator for Еми 

varying the Speed of 

the Outting Stroke 

&nd for giving Quick 
Return. 


Shunt Winding 


Driven by Kioker- 
Shaft of Machine 


—— 


Starting Position for Quick-raturn Stroke 
Fia 26,—Dr1aaram оғ CONNECTIONS FOR REVERSING SWITCH FOR PLANER. 


employed as a general rule, All the controllers are fitted with 
contacts to which a magnetic brake can be connected, the 
shunt coil of the latter being de-energised when the controlling 
lever is moved in a counter-clockwise direction to a stop 
beyond the off position, thus allowing the gravity brake to 
act. It may be added that upon the field winding being cut 
off from the mains it is immediately short-ciruited through 
а non-inductive resistance, whose 
resistance is rather greater than 


that of the field itself. This pre- Е 

vents any damage from arcs which 

would otherwise be formed ; this » — 

arcing would be severe owing to , bA men . 1] 

inductive effects, if the kicking coll 1» —4 == 

were omitted. 1 | | 
T | JJ] 


In general appearance the con- 
troller is similar to those usually 
supplied in connection. with cranes 
or on tramway cars. It is furnished 
either with a lever or handle of the 
tramway type, or, in the case 
of long lathes, where the opera- 
tor may be at some distance from 
his headstock, with the shaft pro- 
jecting at either end, to ow 
of the barrel being coupled to 
a splined shaft or other gear. 
In size it is approximately the same as an ordinary barrel 
type of tramway controller. The shunt rheostat is self- 
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This valley is due to reversing switch 
having started to revolve & momentarily 
cutting off armature current prior to reversal 
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Continuous-current reversing motor with auto. electrical control. 
: zin. Revs. on cutting stroke: 280 per min. Revs. on return stroke: 485 
horizontally. Travel of cut: 30, 1110. horizontally. Rate of cutting : 16ft. Sin. per min. Ra 


contained in the controller carcase, but the armature resistance 


is separate, this being contained in enclosed ventilated iron 
boxes. The resistance consists of iron grids painted with 
aluminium paint. The main barrel is of cast iron, and as each 
part is entirely self-contained, interconnections between dif- 
ferent sections are entirely dispensed with. All the segments are 
firmly cemented to a square steel shaft by an insulating cement, 
a thick micanite washer being inserted between the separate 
ey The actual contact plates are of stout copper, the whole 
eing turned up true after assembly. 


! 


commutator, while the resistance is wound on micanite bobbins, 
the wire used being double cotton-covered “ Eureka." 

The contact fingers are of stout hard-drawn copper, the 
links between these and the brass carriers being of laminated 
phosphor bronze to give a good spring. These carriers are 
carried upon and clamped to a mild steel. bar rectangular in 
section, and are insulated from it by a micanite tube which 
fits over the bar and runs over its entire length. 

Both armature and shunt contacts are protected by magnetic 
blow-out coils swivelled upon the main shaft ; the shaft becomes 
one pole of the blow-out magnet, the magnetic path being 


„7 Reversal from cut to quick return. 
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Seconds. 


Fic. 27.—Test made on Horizontal and Vertical Planing Machine. Wall 
creeper: Speed of cut 16ft. per minute. Return 32ft. per minute. Weight 
of column and tool box reversed about 10 tons. }in. cut, with one rough- 
ing tool Pein. feed. Readings in amperes at 440 volts. 


directly across the point of contact of the fingers. As the coil 
is practically of the same length as the barrel, the magnetic 
effect throughout must be equal. 

The carcase is of cast iron, arranged with fixing lugs, which 
allow of the controller being fixed in either an ah or 
horizontal position. It is advisable, where possible, to fix the 
controller in the upright position, as a ball bearing is arranged 
to take the weight of the barrel, which is necessarily rather 
great. The carcase is surmounted by a brass top with a mat 
surface. The front of the controller consists of a planished 
and black stove-enamelled sheet-steel cover which is fixed to 
the carcase by swivel bolts and section thumb nuts. 

All the cables are brought through the bottom of the carcase. 
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Fic. 28.—TEST MADE on Suanxs’ VERTICAL AND HORIZONTAL PLANER (WALL CREEPER) DRIVEN BY VICKERS 


10 B.H.P. VARIABLE SPEED. 


: Planing cast-iron cylinder column. 
Minis rmin. Travel of tool: 4ft. 4in. 
of return stroke: ?9f*. per min. 


The controller throughout is built with a view to its being 
used in damp places, all arc shields and spark guards being of 
fireproof ambroin, which is non-hygroscopic, while the case 
and all exposed parts in the interior are served with asbestos 
paint and stoved. | 

Fig. 23 gives the test curves of a variable speed motor, 
showing the speed variation as the load comes on at different 
initial speeds, £e, with various amounts of excitation as 
determined by the controller. | | 

Fig. 25 shows the arrangement followed in adapting some 
of the lathes for electric driving. In this case it is seen that 
it has been necessary to employ an idle wheel, as the motor 
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could not be got near enough to the lathe. 
pinion and the idle wheel have bearings on both sides for the 
reasons explained in an earlier part of this article. 

One of the most interesting applications of electric driving 
is the application of a variable speed motor to a planing 
machine, the accelerated speed for the return stroke being 
provided by the motor itself directly, without the usual com- 
plication of straight and crossed belt. This arrangement is 
due to Mr. A. D. Williamson, of Messrs. Vickers, Sons and 
Maxim, and was briefly referred to in Mr. Williamson’s Insti- 
tution Paper 18 months ago. The pair of switches shown 
diagrammatically in Fig. 26 are driven from the main and the 
“kicker” shaft of the planer. The switch driven by the 
kicker shaft reverses the motor at the end of the cutting 
stroke, and then the switch driven by the main shaft imme- 
diately inserts a resistance in the field circuit which raises the 
speed. At the end of the return stroke this resistance is short- 
circuited, to provide a strong field for reversal of the armature 
current. This cycle is plainly seen in Fig. 28, which is a load 
diagram taken during actual working conditions, and it may 
be compared with the diagram of the same machine working 
with straight and cross belts, which we reproduce (Fig. 27) from 
our issue of March 12. As the work done by machine in the two 
cases was different, too close a comparison of the areas showing 
the energy consumed would not be correct, but the main 
characteristics of the two curves may fairly be compared—to 
the advantage of the method with the reversing motor. The 
lost energy on the reversals is evidently less, although the 
momentary peaks appear higher owing to the suddenness of 
the change. It is interesting to note that in this case the 
“ mountain,” on change from the cutting to the return strokes, 
has two peaks—marked a and ö in the diagram—the division 
into the two parts being due to the cutting out of the resis- 
tance in the armature circuit gradually after the reversal of 
the current. Other characteristics are pointed out on the 
diagram itself. Messrs. Harland and Wolff now propose to 
speed this tool up to about 18ft. per second. The motor, it 
should be mentioned, runs practically without sparking. 


(To be concluded.) 


THE YARMOUTH-GORLESTON SUBMARINE CABLE. 


On March 7th an interesting piece of cable laying was 
carried out at Great Yarmouth by the Callender Cable and 
Construction Co. For no less than 14 years the question of 
carrying lighting and traction cables from Great Yarmouth to 
Gorleston, a neighbouring and much smaller watering place, 
has been discussed by the local authority. Mr. T. W. Cockrill, 
the borough surveyor, has submitted schemes for suspending 
the cables above the harbour, for building a subway and for 
erecting a transporter bridge. However, none of these methods 
was considered suitable, and eventually a trench, 7ft. deep, 
was dug across the harbour bed. This was the condition upon 
which the Board of Harbour Commissioners gave their consent. 
Great difficulty was experienced in dredging this trench, which 
was carried out under the direction of Mr. T. W. Cockrill by 
the Harbour Commissioners’ dredger. It took nearly a fort- 
night to get the trench dredged out, as it was necessary to go 
back some 100ft. on either side of the proposed trench, and 
gradually take down the bed of the river to the required 
depth. Nearly 6,000 tons of material were taken out by 
the dredger. 

When everything was ready Mr. Harold Hastings, assistant 
contracts manager of the Callender Company, proceeded to 
Yarmouth in order to superintend the laying of the cables. 
The three drums containing the three lengths of cable were 
mounted side by side across a lighter, and an outrigger was 
also mounted to guide the cables over the stern. Just before 
high tide the ends of the cables on the Gorleston side of the 
river were passed through holes which had been cut in the 
piles, and were made fast on the shore. A line was then 
stretched across from bank to bank exactly over the centre of 
the trench which had been taken out. Immediately the tide 
stopped flowing men commenced to haul the lighter across, as 


Both the motor | shown in Fig. 1. At the same time the cables ran out over the 


stern and dropped into their position in the trench. On 
arriving at the Yarmouth bank, the ends of the cables were 
taken off the drums one by one, and passed through holes cut 
in the piles, and secured in a trench dug on the land side of 
the piles. The actual crossing of the river was carried out in 
10 minutes from the time the lighter left the Gorleston bank 
to the time it arrived at the Yarmouth bank. 

The tide at Yarmouth is one of the swiftest on the coast, 
so that it was necessary to arrange everything to avoid any 


Ето 1.— LAYING THE CABLES, 


hitch, because once being caught by the tide would have 
meant a great fiasco. This was fully appreciated by all con- 
cerned, and every precaution against a hitch was taken with 
success. After the cables had thus been placed in position, a 
diver was sent down at each end to secure them to piles all 
the way up, and in addition to this they have been cased in 
with sheet piling. The depth of water at low tide in the river 
is 16ft., so that the depth of the cables is 7ft. lower— viz., 23ft. 


Diameter over Inner Conductor (37/0074) — 0:501" 
i " re and VIR. - 1:004" 
m i pes 1:040" 
» , Outer Conductor (57/0058) 1156” 
i „ Pure and V. I. R. 406” 
m » Tapes 1:442" 
js » Yarn 1:572” 
M „ Ist layer of Armour (47/0:104) 1'680” 
” ” ” э, 19 (53/0:104) 1784" 
"i » Final Yarn 2:248" 


. Each cable was 0:15 sq. in., single, insulated with pure and 
vuleanised india rubber, taped, heavily yarned, and armoured 
with a double layer of galvanised steel wires, finally yarned 
and compounded over all. There were three lengths of this, 
each 190yds. long. The distance from bank to bank was 
slightly over 90yds. Fig. 2. is a section of the cable. 
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TEMPERATURE TESTS ON INSULATING MATERIALS 
AND FIELD COILS. 


The following is an abstract of the discussion which took 
place at the Institution of Electrical Engineers in connection 
with the Papers by Mr. E.H. Rayner, entitled *Report on Tem- 
perature Experiments carried out at the National Physical 
Laboratory,” and Mr. Rud. Goldschmidt, “ Temperature 
Curves and the Rating of Electrical Machinery.” The Papers 
themselves were published in abstract in our issue of March 17. 


Thursday, March 9th. 


Dr. R. Т. GLAZEBROOK, F. R. S., offered one or two words of explana- 
tion as to the experiments. When the Motors and Generators Sub-com- 
mittee of the Plant Committee of the Engineering Standards Committee 
began its work, one of the problems before it was to define as clearly as 
it could the permissible temperature rise in machines of various patterns 
under working conditions. Considering the results obtained quite 
generally, it would appear that the properties of the materials were some- 
what improved by heating up to 75°C. Perhaps, so far as resistance and 
the brittleness were concerned, the material did not always improve up 
to that temperature, but there were few cases in which it was seriously 
damaged, and at temperatures of 100°C. and over in many cases 
the dielectric strength of the various materials improved and 
the mechanical strength was not seriously impaired. When the higher 
temperatures, however, of 125°C. and 130°C. were reached, then weak- 
nesses began to show themselves. This was proved by the results 
generally and also by independent similar tests made at Messrs. 
Crompton’s and Messrs. Siemens’ works, In the report some interesting 
facts were brought forward, especially the one as to the manner in which 
the temperature of cotton and other insulating materials changed as 
the moisture was dried up, and there was one very striking point —viz., 
that after a material had been heated for some appreciable time, and 
kept at that heat for some time and then allowed suddenly to cool, there 
were а great many cases in which there was a sudden rise of resistance. 
The author, in his investigations on the temperature of field coils, had 
made great use of the experiments made by Mr. Brown before the Institu- 
tion some years ago, and the success was aleo due to the ready help from 
manufacturers. They also owed their thanks to the Engineering Stan- 
dards Committee for allowing the results to be published. 


| Thursday, March &. 

Prof. SILVANUS P. THOMPSON, F.R.S., said that Mr. Rayner's 
Paper was the first contribution that the National Physical Laboratory 
had made to the Institution Journal, and they would all look forward to 
further contributions with great interest. In that part of the Paper con- 
cerning the heating of coils there was much interesting matter, and 
no doubt it had not escaped either Mr. Rayner or Dr. Glazebrook that 
there were previous results which did not altogether tally with these 
viz., those of Mr. Brown and also some made in America. However, they 
agreed in the main that the hottest part of the coil was not at either of 
the ends, and was nearer to the outside than the inside, proving once more 
what had already been more or less shown by earlier researches that when 
a coil was fixed upon an iron core the iron core did more than the air sur- 
face in getting rid of the heat. And this brought him to Mr. Goldschmidt's 
Paper, in which this very matter turned up. He had not been able to 
gather how Mr. Goldschmidt estimated the amount of cooling surface. 
Did he mean to imply that the cooling surface was simply the outside of 
the cylindrical surface of the coil, or did he mean the outside of the 
cylindrical surface plus the surface of the end cheeks, or the outside of 
the cylindrical surface plus the surface of the end cheeks plus the interior 
surface of the coil where it came up against the core? For, if the core 
was more important as anair-cooling factor than the air-cooled surface out- 
side, the inside as well as the outside must be takeninto account. After criti- 
cising at some length the wording of various passages in Mr. Goldschmidt's 
Paper, Prof. S. Thompson went on to say that, although the author had 
attempted to avoid mathematics, in doing во he had loaded his Paper with 
a good deal that was less easy to understand than the mathematical expla- 
nation would have been. The way in which a substance supplied with heat 
at a definite rate rose to its final value by exponential law was well known. 
All the temperature curves would be of the same shape; it was only a 
question of scale when applying the curve to a particular case. This was 
exactly what the author's diagram showed. Suppose there was a coil 
which was losing 0:214 watts per square inch, and the current density 
was 1,160 amperes per square inch in the copper, the final temperature 
would be the number of watts lost per square inch multiplied by 232, 
which gave exactly 50°C., as in the author's example. The initial rise 
of temperature was determined solely by the specific heat of the 
materials and by the density of the current in the copper, and the 
initial rise per minute could be calculated by simply squaring the 
current density and multiplying by 0:00000032. Multiplying the square 
of 1,160 by that long decimal it would be found that the rise of tempera- 
ture per minute was0:97"C. If they were going to rise to 50°C. and it rose 
0:07deg. per minute it would take nearly 52 minutes to get to the top value, 
assuming no radiation to take place during thistime. "The time constant, 
therefore, was 52 minutes. But as there was cooling simultaneously, it 
would not get up to 50deg. in that time, but only to 63 per cent. of 50deg. 
At the end of half the time constant (i. e., after 26 minutes in this example), 
the temperature would have risen to 40 per cent. of the final temperature 
(i. e., 0:1 х 50— 20'C.) ; after a time equal to twice the time constant, the 
temperature would have risen to 87 per cent. of the final temperature ; 
and after three times the time constant, the temperature would have 


risen to 95:5 per cent. of the final temperature. For 20 years—ever since 
Mr. Esson read his Paper—we had stuck to one formula for calculating 
the probable rise in temperature of electrical machines, this rise being 
equal to the number of watts lost multiplied by 55, and divided by the 
number of square inches. Other people said this was not enough and 
that a figure of 75 was more correct. At the Oerlikon works the figure 
used was 66. But Mr. Goldschmidt gave 232 which was four times as 
much as Mr. Esson's figure. How was the discrepancy to be explained? 
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Mr. H. M. HOBART said he had made a few notes, which emphasised 
the importance of the investigation undertaken by Dr. Glazebrook and 
Mr. Rayner. The results they had obtained were certainly most interest- 
ing, but he would urge upon the authors the necessity of continuing their 
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investigations until thoroughly reliable data on the subject had been 
obtained. To some curves deduced from their Paper he had added 
others compiled from data already in his possession. (See Fig. 1.) H 
time permitted, many interesting comparisons could be pointed out from 
these curves. In no instance, however, were the conditions of the test 
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sufficiently specific to ensure results of maximum utility. The curves for 
his own data were equally faulty with those embodied in the Paper, in 
that two important conditions had not been observed, and these consti- 
tuted the subject for his two principal criticisms of the Paper. In order 
to obtain thoroughly reliable data the following, amongst other condi- 
tions, should be carefully observed :—l1. The materials should be 
thoroughly dried in a vacuum oven of moderate temperature for some 
considerable time immediately prior to the tests. 2. The voltage should 
be increased by small steps, and should be maintained constant at each 
step for definite intervals of, say, at least one minute, since the time of 
application often exerted a considerable influence on the disruptive volt- 
age. The omission to observe either of these conditions would, in his 
opinion, detract greatly from the usefulness of the results, The study of 
the behaviour of insulating materials with regard to heating might be 
brought into three principal sub-divisions :—1st. The permanent effect 
sustained as the result of prolonged exposure to high temperatures. 
For this purpose the measurements should be made on the 
samples after cooling to the ordinary temperature. 2nd. The dis- 
ruptive voltage as a function of the temperature of the samples 
at the time of test. To determine this, the samples should be 
tested in calorimeters maintained at given high temperatures. 3rd. 
The determination of the voltage at which perceptible heating developed 
in the sample as the result of the dielectric stress, and the determination 
of the voltage corresponding to given increases in temperature from this 
cause. In this connection Prof. Arnold had given data which he had 
compiled in Fig. 2. This phase of the question was of very great impor- 
tance and required thorough investigation. While the change in the 
insulation resistance due to moisture, as determined by measurements of 
the ohmic resistance, was an interesting subject which had been ably 
treated in the Paper, there was no information in the Paper with regard 
to the effect of moisture upon the disruptive strength. This could be 
conveniently tested by placing the samples in a compartment filled with 
steam of low pressure and temperature, and measuring the change in the 
disruptive strength with the lapse of time. This test was the more 
important for English manufacturers, since the humidity of the atmo- 
sphere was greater in this than in most other countries. Tests as to the 
influence on the disruptive strength of prolonged immersion in oil should 
also be made. On the whole, he was of the opinion that the authors’ 
investigation could with advantage be extended on the lines indicated, so 
as to increase our knowledge of a subject in which a vast amount of 
information was needed. It was interesting to note that for a 1,500kw., 
600 volt, slow-speed continuous-current dynamo, the total cost for 
insulating material and for the labour of applying it, amounted to 5 or 
6 per cent. of the total works cost of the machine. The armature insula- 
tion for such a machine cost some 30 per cent. of the cost of the enveloped 
copper, and the field insulation about 12 per cent. Mr. Goldschmidt had 
made a very interesting contribution to the study of the heating of 
insulating materials in pointing out that cotton had some six times the 
specific heat of copper, and in showing what important consequences 
this had on the temperature rise in apparatus for intermittent service. 

Mr. MILES WALKER said everyone knew that the heating of field 
coils was due to a number of factors, the most important of which might 
be enumerated as follows: —(1) The number of square inches per watt; 
(2) the velocity of the air past the coils; (3) conductivity of the material; 
(4) ventilation, whether ventilated inside or not; (5) conductivity of the 
pole ; (6) conductivity of the material between the coil and the pole; (7) 
provision made for the cooling of the pole; (8) the proximity of the coils ; 
(9) the heat of the bodies in the vicinity of the coil. Some of these con- 
ditions had been very ably dealt with by Mr. Rayner, but the ordinary 
designer had to take all of them into account. Supposing there were a 
large number of machines from which it was possible to get data, and it 
was wanted to find out what were the conditions that conduced to cool 
running. It was necessary first to eliminate the two most important factors 
vis., the square inches per watt and the velocity of the air against the 
coils. That could be very easily done in this way. Work out for all the 
machines what the number of square inches per watt was. Then find 
out what the actual temperature rise was; then assume that if the con- 
ditions were the same the rise of temperature multiplied by the square 
inches per watt would be a constant. It was then possible to plot that 
constant against any other factor they wished to inquire into. 

Mr. A. F. BERRY said that there were two methods of testing insula- 
tion: one was to treat it as a thing separate in itself and self-contained, 
and another was to treat‘it as part and parcel of the conductor or group 
of conduetors to which it belonged. With varnish and varnished materials 
one was perfectly justified in adopting the first method—viz., the one 
which had been almost оше adopted їп Mr. Rayner’s tests, With 
high temperatures and the n for considerably more data, the only 
way of properly testing insulation was as part and parcel of the con- 
ductor which it isolated. The only way to produce cheaply now was to 
get more duty out of the material, and to get more duty out of copper it 
had to be run hotter. 

Mr. F. S. RUSSELL thought the results in the Paper showed how 
dangerous it would be for the Engineering Standards Committee to fix a 
limit for the temperature rise to be allowed in electrical apparatus. The 
imposition of a temperature limit would [be likely to have the effect 
of restricting improvements in electrical machinery. With regard to 
solid coils mentioned in the Paper, he had seen some such coils made 
with Berrite insulation which had been run at temperatures up to 240°C. 
for a considerable time, and they appeared to be quite as good electrically 
as they were before; in fact, the insulation resistance was higher and 
the mechanical properties better. 

Mr. ALEXANDER RUSSELL said there was one suggestion he would 
like to make in connection with the earlier part of Mr. Rayner’s Paper, 
viz., as to the method of measuring dielectric strengths of ma 
Mr, Rayner had given it in volts per millimetre, and this was the ordinary 


way of giving it, but he took it that the dielectric strength ought to be 
measured by the maximum potential gradient, or the maximum electric 
force to which the material was subjected. If we could design our testing 
apparatus so that we could calculate this maximum force or dielectric 
stress, then it would be found that with thick and thin samples the 
volts per millimetre which measured the breaking strength would come 
out the same. M. Thury had lately published a very careful research 
on the sparking distances between two brass balls. Considering two 
brass balls each lem. apart and lem. in diameter, then when the effective 
voltage was 28,000 a disruptive discharge would take place. If these two 
brass balls were placed 8cm. apart then 63,000 volts were required to break 
down the air gap. This would give an apparent stress-of about 800 volts 
per millimetre, as compared with 2,300 volts per millimetre when the balls 
were lom. apart. Moreover, the apparent voltage per millimetre would be 
less if they were placed at a very great distance apart, at Lord Kelvin had 
shown some time ago. In fact, the volts per millimetre would be less 
and less the further they were placed apart. 

Mr. J. S. PECK asked the meaning of the following passage in Mr. 
Rayner’s Paper :—'' It was found that the alternating pressure required 
to break down a specimen fell with the frequency." Не did not under- 
stand why this should be so. In fact, he would have thought it to be 
just the opposite, and he would like to know if the wave form of the 
machine had been taken at the different frequencies. He had seen 
apparatus in which, after it had been in use a number of years, the insula- 
tion had been completely carbonised, although actually its insulation 
resistance was very high, if anything, higher than originally. The great 
difficulty in testing apparatus for this purpose was to exclude the moisture 
absolutely. Many methods had been tried in order to accomplish this 
and one as good as any was to exhaust the moisture in a vacuum tank and 
to force an impregnating fluid into the apparatus in the tank at high 
pressure. Another method was to dry the apparatus in & vacuum tank 
and then seal it up во as to prevent the re-entry of the moisture. One 
firm that he knew of treated their 15,000-volt transformers by placing 
them in a case which was placed in a vacuum tank, the apparatus being 
heated inside the case and then hermetically sealed. This method was 
adopted to preserve the insulation during transit. 

Mr. R. GOLDSCHMIDT, discussing Mr. Rayner's Paper, referred to 
the second part, dealing with the distribution of temperatures in the 
interior of field coils. The curves representing the distribution of 
temperature, he said, all had a definite shape ; in fact they were all 
parabolas. The conclusion to be drawn from this was that the highest 
and mean temperatures had a quite definite relation to one another. He 
found that the difference between the maximum and the outside 
temperatures was about 50 per cent. higher than the difference between 
the mean and the outside temperature. If, for instance, the temperature 
measured by resistance was 40 deg. higher than that measured by 
thermometer, then the maximum temperature was 1:5 times higher than 
the temperature measured by thermometer. In connection with ihe 
reference to single field coils in Mr. Rayner's Paper, he said it was usual 
in practice, when measuring the resistance rise, to measure the resistances 
of the whole tield system owing to the difference in temperature of the 
various parts of the apparatus. In cases, however, where particular 
value was set upon the guarantee figure the temperature ought to be 
measured on a single field coil only after finding out by thermometer 
which was the hottest. | 

Mr. RAYNER, in reply to the discussion on his Paper, said he had 
always found that the maximum temperature of a field coil was found at 
about one-third the depth from the inside. The limiting condition of 
all the fabrics used in the experiments was the brittleness. This was the 
whole point, and disruptive voltage was of no importance. With regard 
to Mr. Russell’s remarks as to the voltage per millimetre, in his tests 
they had a rotary converter. The pressure curve was very smooth, 
although not quite a sine curve. A choking coil was used to give a fine 
adjustment, and this might have affected the curve slightly. He did not 
know whether Mr. Russell realised that in his experiments the surfaces 
were flat and not spheres. His own opinion as to drying-out apparatus 
was to place it in a vacuum and heat it up with steam, This was the 
quickest possible та]. | 

The PRESIDENT, in proposing & vote of thanks to the authors, said 
he had been struck by the result of Mr. Rayner's experiments. The 
showed that the insulation of a cotton-covered field ooil remai 
constant for a certain time until the temperature of the copper wire 
began to rise, when it went down in a most extraordinary way while the 
moisture was being driven out. This perhaps accounted for many 
failures in field coils in olden times. 
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THE ELECTRICAL EQUIPMENT OF THE STEAMSHIPS 
“ ANTRIM” AND “DONEGAL.” 


We recently had an opportunity of inspecting the electrical 
equipment of the steamships “ Antrim " and Donegal,” which 
are run by the Midland Railway Co. between Heysham Har- 
bour and Belfast, The equipment of the two vessels is fairly 
typical of the present practice in this direction with regard to 
small and medium-size steamers for such cross-Channel services. 
In addition to electric lighting the vessels are fitted with elec- 
trically-driven fans for forced draught and also for the hot-air 
heating system and ventilation. 

The lighting circuits include about 340 16 c.p. lamps, and 
the four motors for each of the four stokeholds are rated at 
20 B H.P. each, smaller motors being used for the ventilation 
and hot-air plant. In the engine rooms of both ships it is notice- 
able that the electrical generating machinery is placed in a 
convenient and accessible position, there being a steam-driven 
dynamo on either side of the engine room. 

The“ Antrim," which was built by Messrs. J. Brown & Sons, 
of Clydebank, contains two Belliss-Lancashire steam dynamos, 
each having a capacity of 450 amperes at 110 volts. One set is 
sufficient for the whole of the load, the second one being held 
in reserve. Both enyines and dynamos are of the makers’ 
standard patterns. The engine is two-crank compound and 
runs at 450 revs. per min. The dynamo is mounted on the 
same bedplate, and is a 6-pole compound-wound machine. 
Each set has its own switchboard fitted with Ward-Leonard 
switch gear. There are eight main circuits as follows :— 
First-class promenade deck, first-class bridge deck, third-class 
accommodation, thermo-tanks and cattle fans aft, crew and 
cargo, engine and boiler rooms, searchlight and projector, 
thermo-tank forward. The circuits are brought to both switch- 
boards and the switch gear is arranged witb change-over 
switches so that any one of the circuits may be connected 
to either of the machines, Each of the four stokehold motors 
is connected to independent Royce starting switches near the 
dynamo, these switches being fitted with the usual no-load and 
excess release. In addition to the starting switch, in each 
case, there is a shunt regulating switch permitting a variation 
in speed from 3:1. The motors are of the 4-pole semi- enclosed 
type, made, as the dynamos, by the Lancashire Dynamo and 
Motor Co. They are directly connected to the fans, which 
run at from 250 to 650 revs. per min., the motor shafts being 
extended to receive the fan boss. The fans are of Messrs. 
John Brown & Co.'s own design. 

The air-heating arrangements consist of five of Stewart's 
patent thermo-tanks," these being small air chambers through 
which steam pipes are passed, and the air from which is forced 
through the heating pipes about the vessel by a small motor- 
driven“ Sirocco fan next to the chamber. A valve is provided 
by means of which steam may be admitted into the air chamber 
if desired. Two 10in. motor-driven “Sirocco " centrifugal fans 
exhaust the air from the cattle-holds, and it is stated that these 
work so efficiently that the presence of cattle is not noticeable 
to the passengers ; we were unable to convince ourselves per- 
sonally on this point, as on the occasions when we travelled by 
the two boats in question no cattle were on board. 

Messrs. J. Brown & Sons, the builders of the vessel, have 
carried out the wiring on the “ Antrim” themselves. Single 
lead-covered cable to Admiralty specification is used through- 
out for the wiring, which is on the single-pole system, the hull 
of the boat being used as the return conductor. As far as 
possible the wiring is exposed to view, brass clips being used 
to attach the cable to bulkheads, &c. From the switchboard 
single cables are run to various fuse junction boxes, cach of 
these controlling a number of lamp distributing boxes from 
which a wire is run to each individual lamp. In the cabins 
special light-reducing lamps are used, these lamps having two 
filaments of 16 c.p. and 2 c.p. respectively. One end of each 
filament is connected to the usual lamp contacts, the other 
ends being joined together to the brass cap. By means ofa 
two-way switch with off position, either filament can be switched 
on, thus giving a full light or small night light as desired. 
Electric bells are fitted for communication with all the cabins 


and saloons. A Qin. searchlight of the General Electric Co.’s 
portable yacht type is fitted оп the bow to enable mooring, 
&c., to be picked up at night. Telephones of Messrs. Alfred 
Graham & Co.'s loud-speaking navyphone type are fitted on 
the bridge and in the engine room to enable the captain to 
communicate with the engine-room staff. 

Messrs. Siemens Bros. & Co. carried out the electrical work 
on the ‘‘Donegal.” It is in most respects similar to that on 
the Antrim," but Siemens dynamos and motors are employed, 
and Bumsted & Chandler fans for the stokehold. The motors 
for the latter are of the open type, but as a considerable 
amount of dust is carried in from the coal and ash galleys by 
the air drawn to the fans, the chief engineer on board has 
fitted holland covers over the motors to protect them. 

On the “ Antrim " it is customary to run one of the dynamos 
both for the lighting and power load, while on the “ Donegal” 
one machine supplies the lighting and tbe other the motors, 
although both sets of circuits can be switched on to one 
machine in case of mishaps. 

In conclusion, we would add a word as to the comfort of the 
boats, The times of departure and arrival are so arranged 
that the passengers can havea good night's rest on board, and 
the cabin and saloon accommodation have been designed and 
carried out with this object in view. We have little doubt 
that when this route to the North of Ireland is better known 
it will become the most popular one. 

The interesting electrical plant at Heysham Harbour was 
fully described in The Electrician of June 24 and July 1, 1904. 


PORTABLE WIRELESS TELEGRAPH STATIONS. 


We published last year (The Electrician, Vol. LIII., p. 262) an 
illustrated description of the portable wireless installation which the 
Gesellschaft für Drahtlose Telegraphie intended to make use of for 
reporting the Gordon-Bennett motor car race. It will be remem- 


Fid. 1.—TREADLE ARRANGEMENT FOR GENERATING CURBENT FOR THE 
PoRTABLE WIRELESS TELEGRAPH INSTALLATION. 


bered that the transmitting and receiving instruments were mounted 
on carts. Since then, according to information received from the 
company, further progress has been made, especially in the direc- 
tion of lightness of apparatus, and the latest wireless e uipment 
may be carried from place to place by 10 or 11 men. Ten men 
only are required when current is generated by & dynamo in the 
manner shown in Fig. 1, but 11 men are necessary if accumulators 
are used for supplying the current. The total equipment may also 
be loaded on three horses, the first horse carrying the masts, the 
second horse the transmitting and receiving instruments and the 
third horse either the dynamo or storage battery. Each piece of 
apparatus is placed in a bag of oilcloth for transport. The total net 
weight of a station is stated to amount to 4451. when the dynamois 
used and 510]b. when a storage battery is employed. Recent expert 
ments, according to the company, have proved that a distance of about 
154 miles across flat country may be negotiated with three masts 
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arranged as. indicated in Fig. 2, each mast being 10 metres (81}ft.) Bessemer process. So far as the steel works engineer is concerned, 
high. The masts weigh 4411. apiece (including all tackle), this there is no difficulty in designing a furnace of any size required, as 
small weight being rendered possible by using steel tubes. When furnaces, very similar in general design to the Héroult furnace, 
these are telescoped for transport their length is reduced to 194ft. holding 200 tons of molten steel, are at present working both in 
The stability of the masts is increased by cast-iron base plates and ' England and America, and it only remains for the electrical engineer 
suitable stays, as shown in Fig. 2. Tinned copper cable, consisting | to arrange for the electrical heating without unduly weakening the 
of eight wires 0-4mm. in diameter, and supported by glass insu- | roof or other parts of the furnace. Provided this can be done, under 
lators, is used for the aerial wire. The small continuous-current | favourable conditions, where electric energy is so cheap that it can 
dynamo shown in Fig. 1 has an output of about 100 watts. It | compete with producer gas as а heat producer, there is not the least 
weighs, complete with driving arrangement, some 651b. When the reason why the present 5-ton electric furnace should not develop 
dynamo is not employed a 16-volt (8-cell) battery is used, having a into a 40 or 50-ton furnace, in the same way that the 5-ton ordinary 
capacity of about 30 ampere-hours at a five hours' discharge rate. Siemens furnace has developed during the last 25 years. 
The accumulator cells are fitted in ebonite boxes, and these again The Resistance Furnace for Direct Smelting from the Ore.— 
are packed into two wooden boxes, each of which is lljin. high, With the exception of an experiment made at La Praz, by Mons. 
62in. wide and 1ft. 14іп. long, and weighs about 65lb. The trans: | Héroult in one of his small furnaces, no direct smelting was inves- 
mitter is also mounted in a wooden box, this box measuring 1%. 9in. | tigated by the Canadian commission until they visited the works of 
by 9in. by 1ft., and weighing complete about 45lb. It contains, Messrs. Keller, Leleux & Co. The experiments witnessed there 
among other things, a Morse key, an inductor with hammer inter- were, from the Canadian standpoint, by far the most important, as 
they demonstrated the 
possibility of making pig, 
varying in composition to 
suit the requirements, 
either of the acid or basic 
Bessemer, the acid or 
basic Siemens or the foun- 
dry. From а commercial 
point of view, the manu- 
facture of pig iron in the 
electric furnace is of little 
interest to the English 
electrician or metallurgist, 
as with our cheap supply 
of fuel no electrie furnace 
can compete with a 
modern blast furnace. In 
Canada the conditions are 
different, as in some dis- 
tricts they have immense 
deposits of iron ore avail- 
able, as well as water 
power, while no fuel suit- 
able for blast-furnace pur- 
poses can be obtained 
except at prohibitive 
prices. I am informed 
that electric ene is 
actually being distributed 
in some parts of Canada 
for less than $10 per elec- 
trical horse-power-year, 80 
that the possibility of 
developing their iron-ore 
Fic, 2.— ARRANGEMENT OF AERIAL WiRES OF THE PORTABLE WIRELESS TELEGRAPH INSTALLATION, о а rd 
importance to the colony. 
rupter, a Leyden battery of six jars, the excitation coil tuned for a In various other countries, especially the South American Republic, 
wave length of 400 metres (440 yards), a spark gap with zinc ! such as Brazil and the Argentine Republic, and various other parts 
electrodes, &c. Even lighter is the receiving station, which weighs , of the world where blast furnaces are impossible at present, the 
only about 88lb. It consists of an electrolytic detector of the | electric furnace might do excellent work. The type of electric 
Schloemilch type, a pair of telephone receivers, a condenser, four furnace used for the reduction of iron ore is practically identical 
dry cells, а contact box and so on. These apparatus are mounted in ' with that used for the production of the various iron alloys which 
a box 1ft. 82in. by 92in. by 91in. cannot be made in a blast furnace. Amongst these may be men- 
| tioned rich ferro-chrome of 60 per cent. chromum and above, ferro- 
| tungsten and rich ferro-silican from 25 to 80 per cent., all of which 
| are ing largely used in the manufacture of various special steels for 


RECENT DEVELOPMENTS IN ELECTRIC SMELTING armour, a pne &c., and it is in this direction that the electric 
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furnace is likely to develop in England so far as direct smelting із 
IN CONNECTION WITH IRON AND STEEL.* concerned. 
BY. F. W. HARBORD. The furnace used in the experiments at Livet is shown in Fig. 4. 
| It consisted of two vat-shaped furnaces connected at their lower ends 
(Continued from page 921). by а central well. Preferably four furnaces are grouped together, 


In the present stage of development, neither type of furnace can | 80 that the metal as it is reduced collects in the central well. If 
be regarded as a competitor to either the Siemens or the Bessemer four саса used, they сап be divided into groups which are 
processes for the production of rail and structural steel, and they | connected with each other in series, the two hearths forming each 
can only compete successfully in the production of high-class crucible group being connected with each other in parallel. In such an 
steel or steels for ordnance and other special purposes made in the Arrangement the electric current will be broken during casting when 
Siemens furnace. In cases where very large steel castings are the well is emptied of its contents, and this will not only interfere 
required of crucible steol quality, several electric furnaces, working With the working of the furnace, but also with the working of the 
so that they could be tapped into a common receptacle, before electric generators. To avoid this, a carbon block is built into the 

ouring the steel into the mould, should give excellent results and sole of each furnace, and these are connected by bars of copper, во 
bs much more economical than the crucible process. Under favour. arranged that they connect hearths of o роз polarity. Asthe flow 
able conditions, electric energy might compete with gas as regards of the current through the fused material decreases during casting, 
cost, but until it is possible to use furnaces of from 80 to 40 tons it flows through the sole of the hearths and copper conductors, and 

apacity the extra labour charges inseparable from small furnaces increases in rect ratio with the fall of the current in the fused 


c 
; : agains . mass connecting the hearth; and finally, when the hearth is 
у eet конь пов опроса акаш ше See emptied, the entire current flows through the outside conductors. 


* Paper read before the Faraday Society on March 6, | After casting, the fused metal again collects in the central well or 
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crucible, and re-makes the broken circuit, so that the current 
again begins to flow through the fused mass. These shunt con- 
nections prevent any irregularity or great variation in the distribu- 
tion of the current, bu for this arrangement at least two furnaces 
are necessary. In the event of the metal becoming chilled in the 
central well, it can be heated by a subsidiary electrode, provided for 
the purpose, to the required temperature for casting. In the 
experiments at Livet this central well was not used, as, owing to 
the furnace having stood for 12 hours while the necessary connec- 
tions were made for placing the recording wattmeter in the circuit, 
the crucible became chilled, and some metal set in the bottom; the 
subsidiary electrode not having been installed, it was decided to tap 
each furnace independently from a tap hole in each. The iron-ore 
fluxes and coke were all broken to pass through a ljin. ring and 
mixed on the floor, and then taken by a lift to a staging over the 
furnace, from which vee were discharged by a shoot on to the 
furnace platform. The charging was done by hand, the materials 
being thrown into the furnace with a shovel. 
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Fra. 4.— THE KELLER ELECTRIC Hien Furnace wir PLURALITY OF 
HEARTHS. 


In starting the furnace a small quantity of the charge was thrown 
into the bottom of the two furnaces and the electrode lowered upon 
it. Thecurrent was then switched on and passed from the electrode 
A the material to the bottom carbon block, and then by the 
outside copper conductor to the carbon block in the second furnace, 
and through the charge then to the other electrode. The charge in 
each furnace is heated by the resistance offered, and as the metal is 
reduced it collects on the bottom of each furnace and in the con- 
necting canal, and when this connection is established the current 


charged comparatively little current passes through the external 
conductors; but on emptying the furnaces by tapping they act as a 
shunt and enable the furnace to be worked continuously without 
very greatly varying the load on the alternator. 

The furnaces at Livet are operated with an alternating current 
generated direct on the alternator at the Vaga required. The 
alternator is a revolving-field machine, has 16 poles and rotates at, 
approximately, 880 revs. per min., giving a periodicity of 50 cycles, 
and is directly connected to a horizontal-shaft water wheel controlled 
by a governor. The regulation of the electric input is effected chiefly 
by the vertical adjustment of the electrodes by hand, but this is sup- 
plemented when required by adjusting the alternator field and the 
water-wheel governor. The load is entirely free from violent 
fluctuations and hand regulation requires & very small amount of 
attention, so that one man could readily regulate four or five 
furnaces. If desired, however, little difficulty should be experienced 
in designing an automatic regulator that would fulfil all require- 
ments and dispense with the services of this man. The electric 
energy was measured by a Thomson recording wattmeter obtained 
from Paris, and this was calibrated after the experiments were 
completed under the same conditions as to volts, amperes, cycles 
and temperature as those to which it had been subjected during the 
experiments. The current used in the first experiment was about 
66 volts and 11,000 amperes, but varied from 63 to 68 volts and 
10,600 to 12,000 amperes. The run lasted 55 hours, and the follow- 
ing are results from wattmeter reading and power-factor determina- 
tion :— 


Total dial reading of wattmeter ......... РСР 7,687 
Constant of wattmeter, for kilowatt- hours 4:890 
Total kilowatt- hours 5 33,700 
Mean kilowatts ...... — ——— n 613 
Mean power-factor from above determination ........ 0:787 
Mean kilo-volt атрегев............................ 882 
Mean electrical һогве-ротег........................ 834 
Total horse-power-hours ................. „ 45,800 
Total horse-power-years..... 33 EP dU Pe cues 5:28 
Output ep ик» VERE наана Е 9,868 
Horse-power-years per ton of pig. 0:58 
Cost of electric energy per ton of pig, at 41s. 8d. per 
horse-power.year ........... dua aa DuC Я 228. Id. 


The points to which speeial attention was given during che experi- 
ments were: — (1) Consumption of electric energy per ton of pig 
iron produced ; (2) consumption of coke as reducing agent per ton 
of pig iron produced; (8) the yield of metal; (4) quality of the 
product. The materials were all carefully weighed, but the fur- 
nace having to stop before all that was weighed out was used, what 
was left had to be estimated and deducted, which probably intro- 
duced a small error, both as regards yield and consumption of 
coke; but as the yield was controlled by weighing the slag and 
determining the percentage of iron it contained, and as the slag 
from practically 10 tons of metal only contained 361Ь. of iron, it 1s 
clear that all the ore charged was for practical purposes reduced. 
At first, the iron made was very grey and silicious, and contained 
8°72 per cent. of silica, but on reducing the quantity of coke and 
altering the fluxes by removing some quartz from the charge, a very 
good grey iron was obtained. An average sample taken over three 
days’ work gave the following analysis:—Total carbon, 4°200; 
combined, 0:800; graphite, 8:420 ; silicon, 1:910; sulphur, 0:007 ; 
phosphorus, 0:027 ; arsenic, traces. 

On further reducing the silica in the charge, the slag became 
somewhat infusible, and white iron of excellent quality, low in silicon 
and sulphur, was obtained. As the furnace had been working very 
cold for a considerable time owing to 12 hours’ standing for altering 
connections, and this could not be remedied without increasing the 
electric energy, which would have interfered with the correct deter- 
mination of energy required for reduction, Mr. Keller decided to 
stop the experiment and start with another furnace. The first 
experiment had demonstrated that both grey and white iron suitable 
for foundry and steel-making purposes could be made, but it bad 
not shown how far the composition of the pig iron could be varied 
at will; in fact, how far the variation in aie was under control. 
For Bessemer steel and acid Siemens steel manufacture, a grey pig 
iron with about 2:0 of silicon is generally used, and for basic steel a 
white pig iron with 1 per cent. or less of silicon and low in su phur 
is advisable, and it was important to know how far these ditferent 
grades could be produced as required, and I therefore requested Mr. 
Keller to start with grey iron, pass to white, and then return to grey. 
This was done, and the results showed that there was no difficulty 
in making any variety of iron required, the operation being well 
under control by slightly varying the charge and the current passing 
into the furnace. For the second experiment there was not suf. 
ficient time to have & complete analysis ofthe ore, &c., made before 
commencing, and Mr. Keller did not introduce sufficient lime, and 
this, with working the furnace at a very low temperature to econo- 
mise the electric energy as much as possible, resulted in some cases 


flows along this from one electrode to another, the current passing | in the orne on of iron extremely low in silicon and manganese, 
8 


by the exterior conductors gradually diminishing as the reduced 
metal increases. The electrodes are then raised and the furnace 
gradually charged until filled to the platform level. When fully 


but high in sulphur. When, however, the temperature was main- 
tained sufficiently high to reduce about 2 per cent. of manganese, a 
low-sulphur pig iron was obtained. 
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So far as one was able to judge from these experiments, the 
reactions as regards reduction and combination of silieon, sulphur, 
phosphorus and manganese with the iron are identical with those 
that take place in the blast furnace. The most necessary con- 
dition for the production of low sulphur pig iron in the blast furnace 
is the maintenance of a fluid basic slag, which is facilitated by the 
presence of manganese in the furnace burden. The experiments 
showed that under the conditions in which 2 per cent. of manganese 
was reduced and passed into the pig iron, excellent low-sulphur and 
low-silicon pig iron was obtained. They did not, however, experi- 
mentally demonstrate that such a pig iron could be made in the 
absence of manganese ; but in view of the fact that by increasing 
the current, and so raising the temperature, a far more basic slag 
can be maintained than in the blast furnace, there is every reason 
to believe that low-sulphur pig iron would be produced under these 
conditions. 

The following are the details of energy consumed :— 


Length of run, hours $E 48 
Mean volts on furnace ...................... ies 553 
Mean amperes ......... CCC 7,247 
Mean kilo-volt-amperes......... CC 401 
Total kilo-volt-ampere hours m 19,240 
Mean power-factor ........................ —— 0:564 
Mean kilowatts ......... n ooa 226 
Total kilowatt-hours ........... PORA . 10, 480 
Mean һогѕе-ротег ................................ 808 
Total horge-power-hours .......................... 14,750 
Total һогве-розгег-уеатв............................. 1:69 
Output of pig iron, kilogrammes .................... 6,692 
Horse:power-years per ton of pigꝶgg gg. 0:25 
Cost of electric energy per ton of pig, at $10 por horse- 
power-year ..... CCC 8250 


It will be noticed that the total energy is less than one-half that 
used in the first experiment, which is due to the fact that nearly 
all the iron made was white, containing considerably less silicon 
and manganese; that a smaller quantity of fluxes was used, and a 
more silicious and fusible slag formed; and that the whole opera- 
tion was conducted at the lowest possible temperature. In m 
opinion it would not be possible to make pig iron regularly with 
such a small consumption of energy, but a mean of the two experi- 
ments is approximately what would be consumed in actual every- 
day practice. This estimate is confirmed by figures given me by 
Mr. Keller as to the energy consumed in the manufacture of ferro- 
silicon alloys, and also by the result in a small furnace of M. 
Héroult's, in which about 18 cwt. of pig iron was made under very 
unfavourable conditions. The average amount of coke used as a 
reducing agent was 767lb. per ton of pig iron produced, and Mr. 
Keller estimates the cost of electrodes at about 8s. 6d. per ton of iron. 

There appears not the least doubt that pig iron, to meet all the 
requirements of the foundry and steel manufacture, can be produced 
in the electric furnace, but it is only under exceptional circumstances 
that the latter can compete with the blast furnace. Where electric 
energy is very cheap and fuel very dear, the commercial production 
of pig iron becomes possible. In some of the South American 
Republies and similarly situated countries, provided ample water 

wer is available, electric smelting should certainly hold its own ; 

ut it is impossible to define the exact conditions under which it can 
be suecessfully carried on, and only when all the facts are known 
can an opinion be given as to its feasibility. Taking the results 
obtained at Livet, where coke costs about $7 per ton and electric 
energy about $10 per electric horse-power-year, the cost of electric 
smelting is approximately the same as smelting in the blast furnace. 
It must be remembered, however, that the experiments at Livet 
were conducted in furnaces usually used for the manufacture of 
allovs, and it is only reasonable to anticipate that with & plant 
especially designed, and with further experience, economies would 
be effected. 


Alloys.—Although no experimental investigation was made 
respecting the electric smelting of alloys by the Canadian Commis- 
sion, I had the opportunity at Livet of seeing these manufactured 
on à considerable scale. The furnaces used were identical with 
those employed in the pig-iron experiments, and the only difference 
was in the alteration of the furnace mixture and in the regulation 
of the electric current to obtain the necessary hent required for 
particular operation. Ferro-chromes from about 45'to 60 per cent., 
and ferro-silicons from 25 to 80 per cent., were being made regu. 
larly, although 50 per cent. ferro-silicon was the alloy that they 
were making most largely at this particular time. In the manu- 
facture of this alloy a very intense temperature is necessary to 
obtain a good tapping heat, and it is desirable to work with as little 
flux as possible, so that a very small quantity of slag is produced. 
The alloy is tapped into horizontal moulds holding about 2 cwt., 
and the little slag formed 18 raked off the surface of the alloy before 
it solidifies. In the manufacture of these alloys oxide of iron is not 
used as the source of iron, but selected steel scrap. In the case of 
chrome alloys it is desirable to use rich chrome iron ore. The 
demand for these alloys is, so far as I am able to obtain informa- 
tion, undoubtedly increasing, many steel foundries using nothing 
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below 25 to 80 per cent. ferro-silicons, and some nothing below 
50 per cent. The increasing demand for chrome and tungsten 
alloys for the manufacture of the various special steels required for 
ordnance and other purposes is too well known to need comment. 
Up to about 12 to 15 per cent. ferro-silicons and 40 per cent. ferro- 
chromes, the blast furnace is probably a more economical metal- 
lurgical appliance than the electric furnace, but for higher alloys the 
latter holds the field. 
(To be concluded.) 


FIRST REPORT TO THE STEAM-ENGINE 
BESEABCH COMMITTEE.* 


BY PROF. DAVID S. CAPPER. 


The Steam-engine Research Committee was constituted at the 
instance of the late Mr. Bryan Donkin to investigate and carry out 
research upon the initial condensation in steam-engine cylinders. 
Through the kindness of Messrs. Marshall, Sons & Co., of Gains- 
borough, a special engine was obtained at cost price, and erected in 
the Engineering Laboratory at King’s College. 

The engine thus obtained is a horizontal compound engine. The 
cylinders, which are side by side, are 64in. and 114 in. diameter by 
14in. stroke, and the connecting rods drive cranks placed at right 
angles. Each cylinder is separately jacketed on the barrels and the 
ends, the supply and drain from the ends being separate from that 
for the barrel, Each cylinder is fitted with a Meyer expansion- 
valve adjustable by hand, so that the cut-off can bo separately 
varied between one-quarter and five-eighths of the stroke. By grid 
valves on admission and exhaust sides, either cylinder can be arranged 
as a simple engine, and by blocking either of the Meyer plates the 
engine can be made single acting. In any of its varied adjustments 
the engine is as nearly as possible an ordinary commercial engine, 
clearance volumes and contact surfaces being kept as small as pos- 
sible. The clearance volumes for the high-pressure cylinder are 
0:025 cubic ft. at the front and 0:088 at the back; and for the low- 
pressure cylinder 0:058 cubic ft. at the front and 0:056 at the back. 
On the trials the low-pressure cylinder was not in use, the engine 
being run as a single-cylinder engine exhausting into a condenser, 
with the vacuum reduced to 2in. to 8in. of mercury. In this way 
the back pressure in the cylinder was kept constantly at atmospheric 
pressure. The volume swept through by the high-pressure piston is 
0:969 cubic ft. at the back end and 0:254 at the front, after deduct- 
ing the volume of the 1jin. diameter piston rod. The clearance 
space is therefore 12:4 per cent. of the cylinder volume at the back 
and 9:8 per cent. at the frontend. The flywheel is 5ft. in diameter 
and water codted. To ensure steady running at slow speeds, a 
second flywheel, 7ft. in diameter, was provided and fitted in halves, 
so that at speeds.above 100 revolutions it could be readily removed, 
But after the preliminary trials the larger flywheel was found 
unnecessary and was removed, as, within the range of speeds 
required, the engine ran perfectly steadily without it. 

e committee decided that the first series of trials should be 
made with the engine arranged as a single-cylinder high-pressure 
engine, non-condensing jacketed, the second series being a repetition 
of the first series, but without jackets. After a careful study of 
previous experiments it was further determined that the variables 
should be temperature and speed, cut-off and all other conditions 
being kept constant. Temperatures of 245?F., 280°F., 815^F. and 
850^ F. were chosen, so as to give equal intervals between successive 
trials of the series. These temperatures correspond to about 271b., 
491Ь., 84lb. and 185lb. per square inch absolute respectively at the 
engine steam-chest. The chosen speeds were 50, 100, 150, 200 and 
250 revs per min., corresponding to piston speeds of about 117ft., 
334ft., 850ft., 407ft. and 584ft. per minute respectively. For reasons 
given below it was not found possible to adhere absolutely to these 
speeds and temperatures. 

A large number of preliminary trials were made to determine the 
best cut-off, exact speeds and temperatures which could be accom- 
plished with the plant, and to find the best methods of adjusting 
and working the measuring apparatus, &c. It was found that it was 
impossible to extend the range of speeds to the lowest limit of the 
engine—namely, 25 revs. per min.—without interfering with the 
upper limit, and it was likewise found that at the lowest temperature 
and pressure the auxiliary pumps could not be got towork. At the 
upper limit of pressure and lower limit of speed, and at the lower 
limit of pressure and upper limit of speed, trouble was found in 
keeping the conditions quite steady. After numerous attempts it 
was finally found necessary to work the boiler at a slightly higher 
pressure than that actually required, and to get the exact and 
steady temperature in the steam-chest by slight throttling at the 
engine stop-valve. 

* Abstract of a Paper read before the Institution of Mechanical 
Engineers on March 17th. 
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At the lowest temperature of the series, and in one or two other 
cases, this throttling was sufficient to cause superheating. The 
eut-off which was required to obtain the largest range was found to 
be three-eighths of the stroke, and this was adhered to throughout 
both series. 

It is dangerous to draw conclusions of too general and sweeping 
a character from experiments upon one type of engine under one 
set of conditions, but it may fairly be claimed that the ground 
covered by this Report has never previously been surveyed with an 
engine showing more consistent and definite results, nor under 
conditions which enabled so detuiled an analysis of the results to 
be made. The points which have been elucidated may be sum- 
marised as follows :— 

First, leakage through the slide-valve, to. the importance of 
which Messrs. Callendar and Nicolson have drawn attention, has been 


Mean Curve for Jacheted Trials — - -X- 3c-— 
Mean Curve for Jacketed Trials [ncluding Heat supplied to Jackets ———— —o— 


5 Mean Curves for Unjacketed Trials -9---.- -.--- 


Steam Chest Pressure in Los. (Absolute) per $q. Inch 
Fic. 1. 


quantitatively determined under defined conditions, and has been 
shown to be nearly independent of speed of sliding surtace and pro- 
portional to difference of pressure between the two sides of the valve. 
Further, it has been shown that the assumption that the leakage is 
inversely as the overlap of the valve is at least in the main well 
founded. And further that with well-fitted valves the leakage may 
amount to over 20 per cent. of the steam entering the cylinder and 
is rarely less than 4 per cent. 

Second, it has been shown that for an unjacketed engine with a 
given ratio of expansion initial condensation, expressed as a per- 
centage of the steam in the cylinder, diminishes with increase of 
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initial temperature, while the total condensation per stroke increases 
with such temperature increase. This, though suggested by Messrs. 
Callendar and Nicolson’s researches, has never previously been 
demonstrated with clearness, as if leakage is not allowed for, the 
results are obscured and even reversed, and the conclusions arrived 
at without leakage allowance are therefore unreliable. 

Third, it appears from the results here obtained that the re- 
evaporation for a given ratio of expansion is as great and sometimes 
greater without jackets than with them. This shows very clearly 
that the regenerative action of the cylinder walls with a given ratio 
of expansion is largely independent of their mean temperature. No 
quantitative analysis of re-evaporation is possible where leakage is 


reaching any adjoining cable. 
tionably the best, particularly for large companies, where a burn-out 
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not taken into account, as without the necessary allowance results 
would be largely illusory. 

Fourth, it is possible from the results obtained to show the tem- 
perature when for any speed of revolution with a given rate of expan- 
sion the jackets will become unnecessary or wasteful. If the 
heat units per indicated horse-power per minute required by the 
unjacketed engine for each speed of the series be plotted either on 
an initial pressure or a mean effective pressure base the points for 
each speed will be found to lie on four curves, which become closer 
and closer to one another as the speed increases, and all converge 
to а point as pressure or temperature increases. If the heat con- 
sumption for the jacketed series be likewise plotted, it will be found 
that the points for the different speeds at each pressure lie irregularly 
round a point, their exact position being determined by the acciden- 
tally slight variations of the conditions of each trial. A fair curve 
through the means of these points will lie below the corresponding 
curves for the unjacketed trials, but if the heat absorbed in the 
jackets be included the resultant curve cuts the unjacketed curves at 
points which for each speed indicate the temperature and pressure 
at which the jackets cease to be economical. Such curves are 
shown on Figs. 1 and 2. It will be seen that the full black line, 
which is the resultant mean for the jacketed trials, cuts both 
the 250 and the 200-revolution unjacketed curves within the 
temperatures and pressures included within the scope of the present 
experiments, and the temperatures and pressures where the 150, 100, 
and even the 50-revolution curves would cut, can very closely be 
predicted. As far as the reporter is aware, this is the first time 
when an exact determination for a given engine and ratio of 
expansion of this point has been diagrammatically shown. 


UNDERGROUND ELECTRICAL CONSTRUCTION.* 


BY LOUIS A. FERGUSON. 


Electric companies in the United States are practically com- 
witted to the drawing-in system of cables and conduit, and it is to 
such a system that this l'aper refers particularly. What is com- 
monly known as the Edison tube system has been used in the past 
extensively for low-tension work, and is still used to a limited 
extent, but on account of the relatively short life of the tube and the 
higher cost of repairs, its use in late years has greatly diminished. 

Conduit.—Various forms of ducts are on the market for under- 
ground work, vitrified clay tile being used much more than all other 
kinds of conduit. There seems to be no good reason for using 
pump-log or ducts made of any inflammable material, particularly 
for electric light or power work. Cement-lined iron pipe has been 
used to a certain extent, but there has been some trouble with 
cables in these pipes, due to the lead on the cables being in contact 
with the iron ferrule at the ends of the lengths of pipe. Cement 
pipe is also used to a limited extent. Vitrified clay pipe is furnished 
in both single and multiple construction. Multiple conduit pipe 
usually has square holes and single duct either square or round 
holes. Conduit with square holes is preferable on account of the 
greater ease with which cables may be drawn in, and also on 
account of the large number of cables which may be installed in 
one duct. In general it is undesirable to pull several cables in one 
duct, but in cases of small cables it is necessary to do so to avuid 
wasting duct space. 

Multiple duct is furnished in sizes ranging from two to nine 
ducts, and in lengths ranging up to 6ft., although the 6ft. lengths 
are not made to any great extent, on account of the danger of 
warping. Bft. is the standard size for four and six-duct multiples. 
Nine-duct tile is difficult to handle, and four and six-duct sections 
are most generally used. There are two objections to the use of 
multiple duct as compared with single duct. First: Between any 
two cables in one piece of multiple duct there is only one wall; 
second, it is not possible to break joints as with single-duct conduit. 
These two things increase the liability of a fire in one duct reaching 
cables in adjoining ducts. In single-duct construction there are 


always two walls between adjacent cables, and all joints are broken, 


so that there is a very slight possibility of a burn-out in one cable 
Single-duct construction 1s unques- 


on a cable is liable to be severe on account of the large amount of 
power concentrated at that point. 

The first cost of single and multiplé tile is approximately the 
same. The cost of installing multiple duet should be approximately 
15 per cent. less per duct-foot than for single duct. The weight of 
single-duet tile is about 20 per cent. more, per. duct foot than for 
four and six-duct multiples. The lower cost of installing multiple 
duct is due to the lower freight charges, on account. ef. the lesser 
weight, and also to the smaller cost for labour. It is usually neces- 
sary to employ а bricklayer for installing single-duct edmduit, and 


* Abstract of a Paper read before Section E of the St. Louis Inter. 
national Electrical Congress. 
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multiple-duct may generally be installed with the better class of 
labourers. 

A good arrangement of ducts is secured by laying them not more 
than four wide and as high as necessary to obtain the required 
number of ducts. These ducts should be separated into two vertical 
rows where they enter the manhole, the separation being about 8in. 
The separating of the ducts should begin about 5ft or 6ft. back from 
the manhole. This arrangement gives two vertical rows of cables 
on each side of the manhole and leaves them much easier to support 
and protect than would be the case with three or more vertical rows. 
With an arrangement of ducts not more than four wide no cable can 
have more than one other duct between it and the surrounding earth, 
thus permitting good radiation of heat. 
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Cables.—Nearly all eables for underground work are insulated 
with either paper or rubber and are lead covered. For somo purposes, 
such as the grounded side of street railway circuits, or the neutral 
of Edison three-wire systems, bare copper is satisfactory. Bare 
copper should not, however, be installed in the same duct with lead- 
covered cables. Paper-insulated cable is more generally used than 
rubber, on account of its lower first cost and also on account of its 
greater carrying capacity. Rubber cable will stand rougher use and may 
be more casily handled in extremely cold weather than paper cuble. 
It is casier to protect the ends of rubber cables thun those of paper, 
und for this reason rubber cable is sometimes used for mains and 


299 


Rise in Temperature Degrees С. 


RE 
tt NL 
FFT 


AN 


E 
| Г 
E 
= 
E 
E 
A 
"d 


100 1.200 


Ainperes, 


Fio, 2. 


1,000  Á 1,5000 1.800 


services on account of the large number of connections necessary 
for this work. It is not difficult, however, to safely instal paper- 
insulated cable for this class of work, and itis much more satisfactory 
to do this and thus carry only one kind of cable in stock. Paper- 
insulated cable is particularly suitable for feeders on account of its 
high carrying capacity. Within the past two years cable with 
varnished cambric insulation has been used for high.voltage work 
inside stations, and to a limited extent for underground work. 
Single-conductor cable is commonly used for low-tension feeders 
in sizes ranging from 250,000 circular mils to 1,000,000 circular 
mils. Considerable saving in feeders may be made by using two- 
conductor concentric cable with pressure wires laid up with the 
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outer conductor. Concentric cables for feeders are used mostly in 
the 1,000,000 circular mils size.“ Its carrying capacity is less than 
that of two-conductor cables of the same size, and the cost is about 
the same. The saving is made in duct and manhole space and in 
the cost of installation. 

Figs. 1, 2 and 8 show the carrying capacity of lead-covered paper- 
insulated cable in air and in conduit. These tests were made in 
а laboratory, the conduit consisting of a single duct of vitrified clay 
pipe surrounded with approximately 6in. of sand on all sides. Figs. 
4 and 5 are the result of tests on 1,000,000 circular mils two-con- 
ductor concentric cable, the tests being made with the cable in the 
air. Concentric cable should be made with the inner conductor 
so much larger than the outer that the average loss in the two 
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conductors will be the same. At maximum load the loss would be 
more in the inner than the outer conductor and less in case of light 
load. 

Single or multiple conductor cables, up to four conductors, are 
used on alternating-current primary distribution lines. Duplex 
cables with the wires laid side by side are sometimes used. This 
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1,000,000 c.m. concentric cable with increasing load. 6°32in. inner paper 


wall; 5.32in. outer paper wall; 132in. lead wall. 


form of cable, with paper insulation, must be very carefully handled, 
as a slight bend edgewise is likely to crack the paper. If it is 
thought necessary to use this style of cable, it should be purchased 
with rubber insulation. It is not, however, a desirable furm of 
cable, for the reason that two V shaped openings are left 
between the lead and the insulation, and there is danger of water 
finding its way into these openings when pulling the cable in wet 
ducts. For two-wire work a concentric cable or two single con- 
ductor cables is much safer than a duplex cable with the conductors 
side by side. Three or four-conductor cables make up well and are 
easily installed. A three or four-conductor cable admits of a split 
type of insulation, especially in enables with paper insulation; each 
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conductor has the thickness of wrapping necessary to give the 
roper insulation between the conductors, and all of the conductors 
ave a common wrapping, thus avoiding too much insulation 
between conductors in order to obtain a proper amount between 
conductors and ground. 

Transmission lines for carrying large amounts of power from 
stations to sub-stations are nearly always three-conductor and made 
with the split type of insulation. Cables are in use in the United 
States and Can carrying current at pressures as high as 25,000 
volts, although a large part of cables in this class of work are 
operating at pressures between 5,000 and 15,000 volts. Table I. 
shows the thickness of insulation used by the different companies 
on cables of this kind. It will be seen that for paper cables the 
thickness of insulation between conductors ranges from 17 to 67 
mils per 1,000 volts, and from 15 to 52 mils per 1,000 volts between 
conductors and ground. In other words, some companies are using 
a factor of safety three or four times that used by others. 
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Installation of Cables.—All cables, excepting possibly those of 
small size, as well as those of a moderate size where a large amount 
is used, should be ordered in exact lengths, muking the proper 
allowance for training in manholes and waste cable. Manholes 
should be located so that it will not be necessary to pull longer than 
500ft. lengths of cable, although in special cases this distance may 
be extended slightly. Short lengths of small.sized cable may be 
easily pulled in by hand, but longer lengths or large cable will 
require a capstan, or some similar device, operated either by men 
or by horse. Within the past two years electric trucks with a 
motor-driven winch have been used for drawing in cables, and 
satisfactory reports from several companies using them have been 
received. 

For work where a great deal of room is not required in manholes 
it is best to build them with the corners cut on the diagonal, so that 


Table I.—Table showing Insulation used by different Companies on Three 
Conductor High-Tension Cables. 
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the cables, on leaving the end of the duct, will follow the manhole 
wall easily without necessitating short bends. Iron racks are used 
ordinarily for supporting cables, and while this is the easiest way 
of doing it, there is the danger of stray currents crossing from one 
cable to another where iron brackets are ueed. This may be avoided, 
however, by putting small pieces of sheet rubber on top of the iron 
brackets. Manholes are sometimes built with chases in the side 
wall to provide support for the cables. This also serves the purpose 
of protecting the cables from fire due to adjoining cables. The third 
method of supporting cables, and also at the same time fireproofing 
them, is the use of split clay tile for covering the cables, the tile 
being supported on one or two light angle irons extending longi- 
tudinally through the manhole. At the ends of the manhole 45deg. 
eurves are laid in reverse, so that cables are completely covered 
with tile through the manhole. This inethod is the safest one of 
the three and the most expensive. Its use is, however, warranted 
in protecting the important lines, such as high-tension transmission 
cables. Cables may also be fireproofed by covering them with a 
double wrapping of asbestos paper or tape, and binding this by 
means of brass or iron tape. This fireproofing is more easily 
installed than the split clay tile, particularly in crowded manholes. 


Apparatus in Manholes other than Cables.—On a low-tension 
system employing an interconnected network of mains it is neces- 
sary io instal junction boxes at the street intersections, so that the 
feeders and mains may be disconnected in case of trouble, either 
automatically, by fuses blowing, or by removing the fuses by hand, 
It is necessary that these boxes bo water-tight and still be easily acces- 
sible. Cast-iron boxes are used with suitable bus bars and cable ter- 
niinals, the cable being brought in through the sides and bottom of 
the box, and the holes around the cables being made water-tight, either 
by means of stuffing boxes or wiped connections. These boxes are 
ordinarily made six-pole and two-way, the neutral connection of the 
three-wire system being omitted from the junction box. A rubber 
gasket is used to make a water-tight joint at the door. Junction boxes 
have been built for installation in the roof of the manhole, so that 
it is possible to get at the connections readily from the surface of 
the street in the same manner as in the Edison junction boxes for 
tube work. Service boxes are sometimes installed in manholes, 
but it is usually better to place them on the curb wall in the base- 
ment of the customer’s premises. 

Transformers for manhole use should be built with a watertight 
case. Primary fuse boxes should not be placed in manholes unless 
it is absolutely certain that the manholes can be kept dry. If an 
interconnected network of secondaries is used junction boxes should 
be installed and connections from the secondaries of the transformer 
carried to the junction box. 

Connections between Overhead and Underground Lines.—In an 
alternating-current system operating both overhead and under- 
ground lines one of the most difficult places to protect is the con- 
nections between the two. This is ordinarily done by carrying a 
lead-covered cable up the pole in an iron pipe to within a few feet 
of the cross arms. ‘The end of the lead cable should be protected 
with a suitable pothead and the connections made from the lead 
cable to the weatherproof wire by means of a short piece of wire 
with high-grade insulation. Varnished cambric insulated wire with 
an additional protection against the weather of two or three layers 
of friction tape, well painted, has been used for this purpose.  Itis 
well also to box in the lead-covered cables above the top of the iron 
pipe, taking the insulated wires out through bushings in the sides 
of the box. The boxing in of the lead cable and potheads is done 
both to protect them from the weather and from dainage by line. 
men, and also to protect the linemen from coming in contact with 
the grounded lead while working on live wires. 

Ventilation of Manholes.—1t may sometimes be necessary to 
use artificial ventilation for manholes where the heat given off by 
the cables is not sufficiently dissipated in the surrounding earth and 
by the manhole ventilation ; this, however, would only be necessary 
in case of very large and heavily loaded lines. All ventilated man- 
holes should have sewer connections. Ventilated manholes are a 
great help in allowing gas to escape from conduit lines and from the 
ground generally in their vicinity. On comparatively small conduit 
lines, also on small service manholes or handholes and on manholes 
located where sewer connections cannot be made, closed manhole 
covers should be used. These manhole covers are usually made of 
a double construction, the inner cover having a rubber gasket and 
being held tight against the rubber gasket by means of iron wedges 
or similar devices. 


Metropolitan District Railway.— An official trial trip in an 
electric train on the Metropolitan District Railway between 
Ealing and Bow-road was made in the small hours of Tuesday 
morning after Monday night’s traffic had ceased. It was 
stated that the trial was successful, but no date has yet been 
announced for the opening of the electric service on the Inner 
Circle and the District lines in connection with it. 
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CONTEMPOBARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBK.] 


A New Vacuum Rectificr.—J. A. Fleming has devised an 
electric vacuum valve which enables him to convert electric 
oscillations, however rapid, into continuous currents, with an 
efficiency approaching 100 per cent. This valve is of great 
use as à quantitative indicator of electric waves, though the 
fact that the resistance of the vacuum does not obey Ohm's 
law makes the apparatus imperfect in this respect. The 
inventor utilises the fact that electrons are expelled with ease 
from an incandescent conductor, but are not absorbed by it. 
Hence, a current of electrons will proceed from a hot terminal 
to a cold terminal (or, in the older style of description, a 
“ current ” will pass from the cold to the hot terminal), but not 
in the opposite direction. The cold terminal is a metallic 
cylinder Kept cold by a circulation of water, while the hot 
terminal is a filament heated to incandescence. The connec- 
tions are indicated in the diagram. If both phases of the 
incident current are to be rectified, two valves must be used, 
as in the case of the aluminium rectifier. The vacuum 
space enclosing the two terminals possesses a maximum 
conductivity corresponding to a P.D. of about 20 volts. 
The author interprets this as follows: —“ In the incan- 
descent carbon there is a continual production of electrons 
or negative ions by atomic dissociation. Corresponding 
to every temperature there is a certain electronic tension 


or percentage of free clectrons. If the carbon is made 
the negative electrode ina high vacuum these negative ions 
are expelled from it, but they cannot be expelled at a greater 
rate than they are produced. Therefore, there is a maximum 
value for the outgoing current and a maximum value for the 
ratio of current to clectromotive force, that is, for the con- 
ductivity. This fact, therefore, fixes a limit to the utility of 
the device. The current through tho vacuous space is, to 
a very large extent, independent of the electromotive force 
creating it, and is at no stage proportional to it, or at least 
only within a narrow range of electromotive force near to the 
maximum conductivity. Whilst, therefore, the device is useful 
as a simple means of detecting electric oscillations, it has not 
that uniformity of conductivity which would make it useful as 
a strictly metrical device for measuring them. It can, however, 
perform the useful service of showing us how far any device 
for producing electric oscillations or electric waves produces a 


uniform or very irregu'ar train of electric oscillations, and 


what changes conduce to an improvement or reduction in the 
efficiency of the transmitting device." | 
[J. A. Femina, Proceedings Roy. Soc., March 16, 1905.] 
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Momentary Stresses in Metals.—B. Hopkinson has studied the 
effect of a blow delivered by a falling weight on the lower 
end of a wire, tho upper end of which is fixed. This 
problem occurs in the mounting of overhead wires and securing 
them against breakage by shock. Immediately after impact, a 
wave of stress (in reality a sound-wave) starts up the wire, and 
returns after reflection at the upper end. This reflection 
involves a doubling of the stress at the point of reflection, and 


hence the wire is most likely to break at or near its point of 
suspension. The general result thus obtained is that iron 
and copper wires may be stressed much boyond the static 
elastic limit and even beyond their static breaking loads with- 
out the proportionality of stresses and strains being substantially 
departed from, provided that the timo during which the stress 
exceeds the elastic limit is of the order of yaza second or less. 
A possible explanation is that in the copper wire the value of 
Young's modulus for these extremely rapid extensions is 10 per 
cent. greater than for slowly applied forces. The difference 
between the adiabatic and isothermal elasticities, as calenlated 
from the coefficient of expansion and Young’s modulus, is not 
sufficient to account for the effect, which must be a true time 
effect if it cxists. 
(B. Horxinson, Proceedings Roy. Soc., March 16, 1905.] 


Radium Rays and Phosphorescence,—G. Т. Beilby has studied 
the phosphorescence caused by the Beta and Gamma rays of 
radium, and has attempted to trace the connection between 
the chemical and colouration effects and the luminescent effects 
of the rays. He finds that certain types of phosphorescence 
aro due to the molecular movement or displacement which is 
produced by heat, by mechanically-applied stresses, or by 
radiant energy. Certain other types of phosphorescence are 
distinguished by their appearance in three stages, called 

rimary, secondary, and revived phosphorescence or thermo- 
uminescence. These can be explained as due to atomic 
changes in which chemical affinity is the controlling factor. 
The phenomena of this type appear to support the view that 
a species of electrolysis occurs in solids exposed to the B 
or cathode rays; that tbe products of electrolytic dissocia- 
tion are insulated or partly insulated from each other by the 
neutral molecules, as in a viscous electrolyte; and that it 
is the breaking-down of this insulation and the recombi- 
nation of the ions which causes revived phosphorescence. 
An obvious application to illumination is to store energy in the 
form of this мойноп at a low temperature and to release it 
by heating. The storage may be very prolonged, as shown by 
the following observation: A polished lens of rock crystal, 
after exposure to the rays for four days, showed a patch of 
dark brown colouration at the spot where the rays had 
entered. On removal from the radium the coloured patch 
phosphoresced faintly. This could only be secn in complete 
darkness. After an interval of six weeks the lens showed no 
trace of phosphorescence at the ordinary temperature, but on 
heating it on a hot plate to rather over 100deg. the coloured 
patch glowed so brightly that it lighted up the rough edges of 
the lens and owed its complete outline quite distinctly. On 
raising the lens to a considerably higher temperature, pro- 
bably over 250deg., it glowed more brightly, and then the 
glow ceased altogether. The brown colouration had now com- 
pletely disappeared. 

(G. T. Вепвү, Proceedings Roy. Soc., March 16, 1905.) 


Electric Charge of Radium Emanation.-—A. Battelli and F. 
Maccarone have endeavoured to decide between the view of 
Becquerel, according to which radium emanation consists of 
atoms which have lost an electron, and are therefore positively 
charged, and the views of Rutherford and MacClelland, who 
could discover no charge in the emanation. Working witha 
small Blondlot electroscope of small capacity, they found no 
certain indication of a charge. They conclude that the 
emanation does not consist of positively-charged atoms, nor of 
atoms charged negatively by losing positive electrons. 

(BarrELLI: and Maccarone, Physikalische Zeitschrift, March 15, 1905.] 


Projection of Electrons from the Anode. —E. Rogovsky has 
found that electrons may be projected from а positively 
charged electrode under certain conditions. He takes a 
Crookes tube as constructed for exhibiting the shadow of a 
cross exposed to cathode rays. But he reverses the connec- 
tions, so that the cathode becomes the anode. The Ruhmkorff 
coil furnishing the current Наз a spark of some 4cm. The 
resistance of the primary is increased till the coil nearly ceases 
working. The shadow of the cross then appears on the wall 
of the tube in the well-known manner, although an electroscope 
still indicates a positive charge on the anode. 

[E. Rodovskx, Comptus Rendus, February 27, 1905.) 
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THE NEW PATENT PROCEDURE. 


From the issue of the report of the Departmental Committee 
appointed to consider the working of the Patents Acts, up to 
the final stages in the passing, in 1902, of the Patents Act based 
on the Committee's recommendations, we constantly warned 
our readers of the unsuitability of the new proposals for the 
amendment of the patent law of this country. Little interest 
was then taken in the matter by the majority of those who 
should have been most concerned with it, and the Act was 
passed practically without opposition. The Act only became 
wholly operative on January Ist this year, and after less 
than three months’ experience of its working a widely-signed 
memorial has been presented against it, or, to be more accurate, 
against one of the rules which have been issued to give effect 
to its provisions. This memorial, which appeared in last 
Monday’s Times, was forwarded to the President of the Board 
of Trade by Sir LLOVD WISE, the distinguished patent agent, 
and is signed by a number of manufacturers, consulting 
engineers and patent experts. Briefly, the petitioners ask for 
an amendment of the rule by which, if the Examiner at 
the Patent Office considers that the subject-matter of the 
patent has been wholly or in part anticipated by previous 
patents, the patent may only be issued to the inventor 
bearing an officially-worded note enumerating these previous 
specifications. In itself, this may not seem a great grievance, 
for, at first sight, it would not appear unreasonable to refuse 
to grant the patent at all if it is invalid. And if the patentee 
thinks he knows better than the Examiner, and desires to take 
all risks, he is a brave man and will not fear the “ear 
mark” above referred to. The real reason for this loud 
chorus of disapproval on the part of our experts must 
therefore be sought below the surface, and it is not hard 
to find. It is simply that they have no confidence in 
the judgment of the Patent Office Examiners on the ques- 
tion of anticipations, and they think not without reason 
that, in the case of a good invention by a good inventor, the 
inventor himself will have a better knowledge of his subject 
than the Examiner, and be able to judge better than he 
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whether the suggested anticipations really invalidate his 
patent. But the point that is still obscure is, what then can 
be the object of an official search at all? Since the main object 
of the new Patent Act is to provide for this search, we contend 
that this part of the Act is based upon a false principle 
altogether. We were almost alone in our condemnation of 
theso clauses before the Act was passed, but now that its 
provisions have become effective all those who tacitly sup- 
ported it before are now clamouring for the amendment of a 
rule which clearly does no more than put into effect the letter 
and spirit of the Act. 

Until the recent amendment in our patent law, the Patent 
Office simply granted a patent to any inventor who applied 
for one and specified the nature of his invention in the manner 
oflicially prescribed. The grant of a patent constituted no 
guarantee as to the novelty of the invention, but by the excel- 
lent classification of the files of patents of all countries and 
the voluminous collection of technical books and periodicals 
in the free Patent Office library, the inventor was given every 
facility to ascertain for himself whether he had actually made 
а new invention or not. But in Germany and in America 
the Patent Office itself institutes a search before granting a 
patent, and four years ago, when the Departmental Committee 
reported, the unwholesome fashion of decrying our own 
customs in industrial matters in comparison with German and 
American methods was at its height. So a somewhat similar 
procedure had to be inaugurated in this country, but Parlia- 
ment was too timid to give full authority to the Departmental 
Official, and thus the search is only a partial one, and the 
applicant may have his patent, even if the officials are of 
opinion that it is invalid. The search is merely made through 
the British patents of the preceding 50 years, and it must 
not follow from the grant of a patent, even without the 
official endorsement to which exeeption is now taken, that 
the specification. describes a new invention. The same inven- 
tion may have been described in its entirety in any or all of 
the British and foreign technical journals, or it may have been 
previously well known to the general publie, but the Patent 
Office can take no official cognisance of this fact. Thus, if the 
inventor desires to satisfy himself that his patent is secure, he 
has still to make a complete investigation on his own account, 
but he has, nevertheless, to pay the extra fee of £1 now 
imposed to defray the cost of the partial search made in the 
Patent Ottice. 

We cannnot agree with Sir LLOVD WISE and his colleagues 
that it is only the new rules that are at fault. The whole new 
system introduced by Section 1 of the Patents Act of 1902 is 
based on a wrong principle; and the petitioners would have 
been better advised if, instead of begging Lord SALISBURY to 
amend Rules 9 and 10 issued by the Patent Office under this 
Act, they had asked for a new Act of Parliament revoking 
Section 1 of the Act altogether. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician сероз, 
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Electricity Control A Treatise on Electric Switch Gear and Systems 

of Electric Transmission. By LON An ANpnREws. (London: Charles 
Griffin & Co.) 128. 6d. 

The author’s excuse for this book is that no work has dealt 
thoroughly with the design of switch gear. He is right, but 
although Mr. Andrews’ work is excellent there is still room for 
another book on this most important matter by a more 
impartial writer. 

Two subjects are mentioned in the title-—electric switch 
gear and systems of electric transmission— but while 176 


pages are devoted to the former, and only 51 pages to the 
latter and more intricate question, this second portion of the 
book may be reviewed hrietly. It gives three “examples of 
complete installations "— Edinburgh, Hull and Hastings—and 
finishes with a chapter on “ Long Distance Transmission," the 
author wandering merrily over the whole subject. 

The first part of the volume on switch gear contains a good 
descriptive account of a few of the best-known English switch 
gears and their arrangement, with a few well-known Con- 
tinental and American examples thrown in. This part com- 
mences with a few notes on the general principles of switch- 
gear design which will be in accord with the opinions of most 
readers. A chapter on constructional details follows, in which 
a large part is devoted to rheostats, the author naturally think- 
ing that the Cowan rheostat is the best. We next have a 
description of circuit-breakers. The author draws special 
attention to the use of horn-break blow-outs, and it appears 
that he considers it would be best to make the horns project 
horizontally—:.e. at an angle of 180deg., instead of an acute 
angle. Experimenting with the former arrangement, he found 
the arc was maintained for a shorter time, but it is unfortunate 
he did not carry his experiments a step further to see which 
type caused the greatest rise of pressure in the mains. Chapters 
on automatically-operated circuit-breakers, alternating reverse- 
current devices and arrangement of apparatus for parallel run- 
ning follow. The examples of directly-controlled switch gear for 
high-tension systems are Ferranti, Cowan, Brush and Raworth, 
with special mention of Hastings and Glasgow, and brief 
descriptions are given of the indirectly-controlled systems of 
Berlin, New York Metropolitan Street Railway and Niagara. 
As examples of low-tension switchboards, we have the Board 
of Trade traction panel, Newington, Edinburgh, Glasgow, 
Hackney, Willesden, Glasgow Exhibition and a little more 
than a page of letterpress and a few illustrations of the Boston 
motor-operated switch gear. 

As the work aims at being a “ treatise " we regret that the 
author has not devoted more space to the technical side of the 
question. The first thing we looked for in a work of this 
kind was the best material for switches, the insulation of 
switches, the proper cross-section and contact section for the 
different materials, the fireproof qualities of insulators, the enr- 
rent density to be used in "bus bars and connections, and 
kindred subjects; but the information given on these matters 
is very meagre. 

By far the most interesting portion of the volume is that 
Which describes the author's own researches with both direct 
and alternating reverse-current circuit breakers. The curves 
showing the behaviour of various circuit breakers designed to 
act on a reverse direct current are admirable, and the author 
is to be congratulated, especially in the results which are 
depicted of his Manchester dynamo type of cut-out; it is to 
be hoped that before long he will be able to show results 
equally conclusive with his alternating-current devices. 

The illustrations, letterpress and general “get: up“ of the 
book are all that can be desired. 


Die Leitungen, Schalt und Sicherheitsapparate fur elek trisbe 
Starkstromanlagen. Part I. By H. Poni. (Leipzig: S. Hirzel.) 
1904. 20m. 


This is the first part of the sixth volume of the Handbuch 
der Elektrotechnik" edited by Dr. C. Heinke, and it deals, in 
the thorough German technical spirit, with the subject matter 
enumerated in the title, neither turning to the right hand nor 
to the left hand; not wandering off into pleasant by-paths as is 
& frequent and refreshing habit in our English technical 
works, but plodding on in the straight way set out for it. 

The volume before us commences with a description of the 
materials suitable for electrical conductors, especially comparing 
aluminium and copper, and the various forms of stranding which 
are adopted by the principal German cable manufacturers. 
The heating of conductors follows, and very useful data from 
tests, taken at Munich Laboratory, of the voltage necessary to 
break down various insulators is given ; the specific resistance, 
as well as the temperature and humidity of the air whilst the 
experiments were being carried out, is also mentioned. This 
first chapter, which finishes with a discussion on dielectric 
hysteresis and insulating material for cables, treats of matter 
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that is of interest to electrical engineers all the world over, 
and the reader will find the results of a large number of 
experiments with very little theory. The second section 
deals with the manufacture of cables, followed by a descrip- 
tion of the necessary tests during and after manufacture, 
concluding with details of a large number of special cables 
and their uses. Next we have all the best-known German 
switches described, including high tension, distant control, 
maximum and minimum, accumulator, as well as the smaller 
switches used in house installations. Sections on cut опів, 
safety devices for overhead wires and lightning arresters 
terminate the publication. 

The volume is in every way complete. Full acknowledge- 
ment of the best English, American and French work is 
made. Wo have a full description of the best types of 
German manufacture; but it may be noted that the amal- 
gamation of the various German companies has taken place 
since portions of the work have been printed, so that we shall 
shortly have the combined firms uniting the best of each 
in their newest goods. 


National Engineering and Trade Lectures. Edited by Ben. H. 
Morcan. Vol. I., British Progress in Municipal Engineer- 
ing. Ву. W. Н. MaxwELL. (London: Archibald Constable & Co.) 
1904. 6s. 

This is the first product of the excellent scheme of National 
Engineering and Trade Lectures" designed to promote and 
extend British trade in colonial and foreign markets. Copies 
of the lectures, and the loan of lantern slides illustrating them, 
are to be available free of charge for lectures to technical 
societies, Chambers of Commerce and similar institutions, with 
the view of spreading abroad a better knowledge of the recent 
progress made in the various British industries. The present 
volume of three lectures, dealing with municipal engineering in 
its narrower sense, only touches on electrical engineering in the 
section on Refuse Destructors. This part of the book, as also 
the remaining portions, is written in a style that will appeal to 
the public for which it is intended, and if the succeeding 
volumes come up to the same standard the collection will be 
a valuable one, А little more discrimination should be shown, 
however, in the ‘Classified List of British Manufacturers,” 
which follows each lecture; the whole object of the work is 
defeated if the names of British agents for large foreign manu- 
facturing firms are included in this list, and the compiler has 
apparently not realised that an English name does not neces- 
sarily imply British manufacture. We are informed that the 
King has been pleased to accept a copy of the volume. 


Lectures Scientifiques: A French Reader for Science Students. 
W. G. Hartoc, B.A. (London: Rivington.) 1904. 5s. 

Students desiring to acquire a knowledge of French terms 
employed in science will find this reader of considerable assis- 
tance, but it is unfortunate that the glossary is inadequate and 
not always accurate. The book contains extracts from Papers 
by French writera on Chemistry, Physics, Mathematics, Physi- 
ology and Botany. The passages on electrical subjects are 
antiquated, dating back to 1891; but this is partially com- 
pensated by the inclusion of some pages on radium and radio- 
activity in the * Chemistry " section. French characteristics 
have been retained to the extent of mis-spelling some of the 
names quoted in the book. 


By 


Private House Electric Lighting. By Frenentc Н. TAYLOR. 
(London: Percival Marshall & Co.) 1e. 

This is a useful little work for the amateur and the wireman, 
but the omission of an index detracts from its value. The same 
remark applies to the lack of wiring tables. The work із 
avowedly not intended for those who may be seeking to aid 
their technical knowledge with regard to electric lighting. 


Practical Electric Light Fitting. 
Whittaker & Co.) 5s. 

The sixth edition of this book. is on similar lines to its pre- 
decessors and calls for little comment. Its character remains 
that of a work for wiremen, fitters, &c., all explanations being 
given in simple language, as free from technical terms as is 
consistent, with the object of the book. 


Ву Е. C. ArLsor. (London: 
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PHYSICAL SOCIETY. 


At a meeting of the Physical Society, held in the Pender elec- 
trical laboratory, University College, March 24th, Prof. J. H. 
Poynting, F. R. S., president, in the chair, Mr. W. C. Clinton read a 


Note on the Voltage Ratios of an Inverted Rotary 
Converter. 
The values of the voltage ratios usually given for an inverted 
rotary converter make no allowance for the resistance of the arma- 
ture. In this note terms due to the effect of armature resistance 
are introduced into the ordinary theoretical equations. The resultant 
voltage on the alternate- current side is found to be less than that 
given by the usual rule. The calculation is only made for open - 
circuit conditions on the alternate- current side. 
A Paper 


“On the Flux of Light from the Electric Arc with Varying 
| Power Supply,” 


was read by Mr. G. B. Dyke. The Paper records the results of 
experiments made on the electric arc with the following objects :— 
(i.) To obtain a series of curves for alternating and continuous 
arcs of different lengths showing the relation between the mean 
spherical candlo-power and the power supplied to the arc. 
(ii.) To compare the efficiencies of the alternating and continuous 
arcs under different conditions of arc length and power supply. 
The subject being too wide to deal with in its entirety the 
following restrictions were made: — The carbons used were 
12mm. diameter cored (upper) and 10mm. solid (lower). The 
frequency of the alternating current was 80 cycles. The mean 
spherical candle-power was determined directly by means of 
an integrating photometer described by the author in a Paper 
read before the Society in November, 1904. Curves connecting the 
M.S.C.P. with the watts are given for eight arc lengths varying 
from jin. to rsin., for both continuous and alternating currents. 
These curves are found to be straight lines which cut the axis of 
watts at points between 200 and 400 watts. Alternate and con- 
tinuous current curves for the same arc-length are found to meet 
the axis of watts in the same point, showing the equality of the 
losses by dissipation of energy in other forms than that of light. 
For normal arc-lengths the alternating-current efficiency is about 
two-thirds of the continuous-current efficiency. If the arc-length is 
reduced below jin., the alternating-current curve rises towards the 
continuous-current curve until at an arc length of about , in. the 
two efficiencies practically coincide. On further reducing the arc- 
length the alternate-current curve rises above the continuous-current 
curve. An approximate analysis of the case of equal efficiencies 18 
given, the results of which give an arc-length similar to that obtained 
experimentally. B: | 

Dr. J. A. FLEMING congratulated the author and reletred to the 
practical value of the experiments, The ordinary method of comparing 
lamps by their M.H.C.P. was unscientific. What was wanted was the 
total flux of light per watt, and this important figure was obtained at 
once by the integrating photometer used by the author. Prof. Fleming 
instanced the case of a Nernst lamp and an ordinary carbon-filament 
lamp, pointing out that the ordinary tests indicated that the Nernst 
lamp was twice as efficient as the ordinary lamp, whereas a comparison 
of the total flux per watt showed an increased efficiency in the Nernst 
lamp of only 25 per cent. | ' 

Мт. PATTER ON expressed his interest in the Paper, and referred to 
the photometrical work at present being carried out at the National 
Physical Laboratory. He pointed out that the variation of the light 
from an electric arc necessitated a great number of readings in order to 
get a satisfactory mean value. The photometer used by the author ooly 
integrated the light in one plane, and it would be more satisfactory t3 
integrate in two planes at right angles to one another. 


A Paper 


“On the Application of the Oymometer to the Measurement 
of Co-Bfficiencies of Coupling of Oscillation Transformers." 
was read by Dr. J. A. FLEMING. This Paper deals first with the 
latest pattern of instrument called by the author a cymometer, 
designed for the measurement of the frequency of electric oscilla. 
tions, and also the length of long electric waves. It consists of a 
sliding tubular condenser, consisting of two brass tubes, separated 
by a thin ebonite tube, the outer tube being capable of sliding off 
the inner tube. Parallel with this sliding condenser is placed an 
inductance coil or helix, of bare copper wire, wound on an ebonite 
tube. The outer brass tube of the sliding condenser carries a collar, 
which in turn carries a rod with а crutch at the end resting upon 
the inductance coil. The circuit of the instrument is completed by 
a copper bar which joins one end of the inductance coil with the 
inner surface of the sliding condenser. When the outer tube of the 
condenser is moved by an insulating handle, the same motion 
reduces equally the capacity of the condenser and the portion of 
the inductance coil included in the closed circuit. The circuit 
therefore consists of a variable capacity and inductance in series. 
The author calls the square root of the product of the capacity 
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and inductance in any position, the oscillation constant of the 
instrument. A scale is provided parallel with the inductance coil, 
on which is engraved the oscillation constant and the corresponding 
frequencies connected therewith by the formula n= 1/22 CL. In 
addition to this, the instrument is provided with a vacuum tube, 
preferably a Neon vacuum, which is connected between the inner 
and outer surfaces of the condenser. The instrument is used in the 
following manner:—The copper bar is placed parallel and near to a 
circuit in which oscillations are taking place, and the handle of the 
instrument is moved, thus varying the oscillation constant, until the 
vacuum-tube glows most brightly. Under these circumstances it is 
known that the circuit of the cymometer is in resonance with 
that of the circuit being tested, and their oscillation constants 
are therefore the same, hence the scale reading gives the product 
of the capacity and inductance of the circuit being tested. 
The instrument is also provided with a rectangular wire circuit, 
the inductance of which is known. If this circuit is joined up with 
any unknown capacity and oscillations set up in it, the cymometer 
can be used as above, to determine the product of capacity and 
inductance in the circuit being tested, and the inductance being 
known, the capacity is, therefore, known also. Again, if we have 
any oscillation transformer, we can join up the primary and 
secondary circuits, so as to inductively oppose or aid one another. 
If we call L and N the inductance of the primary and secondary 
circuit respectively and M their mutual inductance, the effective 
inductances L, and L, of the two circuits joined in the two ways are 
respectively given by L,=L+2M-+N; L,=L-2M+N. Hence we 
have M= L,- L,/4 and L+N =I- 1/2. If, then, either L or N is 
separately measured, and if the resultant inductance of the compound 
circuit is measured, we can find the coefficient of coupling M/ LN 
of the oscillation transformer. The inductance of any circuit can 
be ascertained for the high-frequency currents by the cymomoter 
in the following manner :—The circuit to be tosted is joined up in 
scries with a known capacity, and the rectangular circuit provided 
with the instrument. Two measurements are then made: (1) When 
the inductance to be tested is included in the circuit, and (21 when 
excluded from it. If the observed oscillation constants under the 
two conditions are called O,0,, then we have the following expres- 
sion for the unknown inductance :—L'=0,?—0,?/C. The instrument 
can also be used for measuring the oscillation constant or the 
frequency in an open oscillating circuit, such as that of a wireless 
telegraph aerial, and by means of it the wave-length which is being 
sent out from the aerial can be measured, and also the wave-length 
of waves being received on any aerial. The instrument can also 
be emploved to analyse a compound oscillation taking place in a 
circuit and determine the component frequencies. It thus acts as 
an electrical equivalent of a spectroscope. ` 

Dr. W. WATSON expressed his interest in the paper, and said that the 
cymometer, on account of its simplicity, would be useful for lecture 
purposes, He asked Dr. Fleming if he thought that any of the anomalous 


results whigh had been obtained in determining specific inductive 
рт ethods involving the mutuai induction between two circuits 
might be due to the fact that oscillations of two different frequencies 


were induced in the secondary circuit. Did a change in the coefficient 
of coupling affect the energy transmitted to a secondary circuit ? 

Prot. А. W. REINOLD said that the accuracy of the experiments de. 
pended upon the use of Neon tubes, and he expressed the hope that it 
would soon be possible to obtain them easily. Referring to the fact that 
oscillations in a circuit containing capacity and inductance induced in a 
neighbouring circuit oscillations of two distinct periods, he asked Dr. 
Fleming what it was that determined the energies of the two oscillations. 
He also asked how, when measuring the wave-lengths of wavea incident 
on an aerial, the fact that two oscillations were necessarily induced in 
the cymometer affected the utility of the instrument. 

Mr. A. CAMPBELL pointed out that ebonite was used as the dielectric 
in the sliding condenser, and asked if there was any variation in the 
capacity with change of кыно 

Dr. FLEMING, in reply to Dr. Watson’s question, said that undoubtedly 
errors might result in employing methods involving the mutual induction 
of two circuits for the determination of specific inductive capacities if the 
observer were not acquainted with the peculiarities of coupled circuits 
and high-frequency oscillations. The general theorem involved is that 
if there be two circuits each having inductance and capacity, and oscilla- 
tions are set up in one circuit by disruptive discharge in the other, then 
we have a compound. oscillation set up in the secondary circuit which 
may be resolved into two frequencies which are different from the free 
natural frequency of each circuit separately. The theory has been fully 
worked out by A. Oberbeck (“ Wied, Ann. der Physik," 1895). Hence, if 
it were assumed that the resulting oscillation in the secondary circuit, 
even if it had the same natural period as the primary, was a single oscil- 
lation of the same period, an error would undoubtedly be made. Oberbeck 
has not given expressions for the respective energies of the two oscilla- 
tions, but he has shown that the two oscillations have different 
damping. The coefficient of coupling determines the respective energies 
of the two oscillations, but Dr. Fleming said he had not yet given sufficient 
attention to the theoretical side of the subject to be able to furnish 
expressions for the energies of the two oscillations. . In reply to Prof. 
Reinold, he said that if the mutual inductance between the aerial wire 
and the cymometer were small, as it was in the case of the instrument 


exhibited, then the cymometer only detected the oscillations which: 
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existed in the aerial. There was no creation of duplicate oscillations.in 
and by the cymometer itself. In reply to Mr. Campbell, Dr. Fleming 
said that it had been shown by Prof. J. J. Thomson and others that the 
variation in dielectric constant with frequency was very small or even 
absent in the case of ebonite. That was the reason why ebonite was 
chosen for the dielectric tube. In the case of glass there is a large 
change in dielectric constant with frequency. As regards the com. 
mercial production of Neon vacuum tubes, that subject was engaging his 
attention, and he hoped they might soon be placed on the market. The 
beautiful process devised by Sir James Dewar of absorbing the common 
constituents of air by cocoanut charcoal at low temperatures enabled 
neon and helium to be prepared from the air without much trouble, 


PARLIAMENTARY INTELLIGENCE. 


ees 


BLEOTRIO LIGHTING BOUNDARY DISPUTE. 


WEYBRIDGE AND WALTON ELECTRIC LIGHTING BILL. 


This bill came before a Committee of the House of Commons, presided 
over by Mr. Agg Gardner, on Thursday last week. 

Mr. C. BAGGALLAY, K.C. for the bill, said it was promoted by the 
Urban Electric Supply Co., which obtained a Provisional Order for the 
supply of electricity in Weybridge in 1900. An agreement was entered 
into between the council and the company on the question of price, the 
number of scheduled streets, and site of the generating station. In 1903, 
the neighbouring district council of Walton-on-Thames obtained an 
order for the supply of electricity, and entered into an agreement with 
the Urban Electric Supply Co. for a supply of energy. To this tho 
Weybridge Council objected, and really, technically the company was 
committing a fault in supplying energy outside Weybridge without 
special consent either of Parliament or of the Board of Trade. The 
Board of Trade, therefore, warned the company on the point, and gave 
six months in which to make a different arrangement. Consequently, in 
1903 the supply company applied for a Provisional Order to supply in 
Walton. But even this was not sufficient to comply with the Act of 
1882 and the Electric Lighting Clauses Act of 1889, althouzh it would 
have only meant that there was one company supplying in two districts 
with two orders, this came under the objection that they were associating 
themselves with some other person or body, whereas it was a fact that 
they were associating themselves with themselves. Apart from this the 
Weybridge Council objected on the ground that for the company to extend 
its area was in direct contravention of the agreement which he had referred 
to. But this was not so, and the Board of Trade granted the Walton order, 
and Weybridge did not oppose the confirmation of the order, But an appli- 
cation in July, 19045, of the Weybridge Urban District Council to the 
Courts resulted in an injunction restraining the company from supplying 
Walton from tha Weybridge generating station until the company was 
duly licensed to do so by the Board of Trade. The company thereupon 
erected temporary generating plant in Walton, and had promoted this 
bill to remove the dé@iculty thus created. The Weybridge Urban District 
Council was the onlg,opponent to the bill. 

Мг. Е. E. GRIPPER, chairman] of the Urban Electric Supply Co., 
corroborated counsel's statements and gave general particulars of the 
company’s works. The amount of money already spent on the Wey- 
bridge works was about £60,000. Extension was necessary, even for the 
future supply in Weybridge only, and there would be sufficient plant to 
supply in Walton. 

Cross-examined by Мг. H. LLOYD, K. C., for Weybridge Urban Distri at 
Council, he said the decision of Mr. Justice Joyce that an authority hold. 
ing Provisional Ordera for two separate districts could not supply both 
from one generating station in either of the two districts, had come as a 
bombshell to many dozens of undertakings doing this very thing. But it 
was only the accident that the position of this generating station in 
Weybridge was tome distance away from the Walton boundary that pre- 
vented him supplying in both areas from the one station, for Mr. Justice 
Joyce had made it clear that if the company could obtain a private way- 
leave they could supply. They could not break up the streets. If the 
station was on the boundary they would do it. 

But your station is not on the boundary and we need not discuss that ? 
—But we can move our station. 

ae you contemplating doing that ?—We may do so if this bill ie not 
passed, | 

Then I am afraid we shall meet again. 

Further cross-examined as to the effect of the powers now asked for 
upon the purchase price of the undertaking in Weybridge, Mr. Gripper said 
the Weybridge Council had the option of purchasing the undertaking 10 
years hence as a going concern, but there was no possibility of their 
exercising this option as, in the opinion of several members of the Council, 
the Local Government Board would not sanction the large sum—about 
£100,000—which would be required, the rateable value of the district being 
under £70,000. In any case the value would not be increased because 
the Council would only buy the Weybridge undertaking. If the under. 
taking of the company in Walton was purchased as well, the Weybridge 
Council would be entitled to supply in Walton and thus be compensated 
for the higher price which would have to be paid. If the Weybridge 
Council only purchased the undertaking in their district, the company 
would be glad to bind themselves to take power in bulk for Walton, on 
arbitration terms. . 

Mr. А. A. CAMPBELL SWINTON and Capt. E. I. ВАХ of the West- 
minster Electric Supply.Corporation, gave evidence of the economy and 
general convenience to be gained by adopting the proposal of the Company. 
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Evidence wes then called from Walton in favour of the bill. 

The case for the Weybridge Urban District Council against tho bill 
was that the proposal was a contravention of the agreement between 
them and the Urban Electric Supply Co. 

The CHAIRMAN, without calling upon the promoters to reply, said 
the Committee found the preamble of the bill proved. 


SWANSEA CORPORATION BILL. 


On March 21st this bill came before a Committee of the House of 
Commons, of which Mr. Stevenson was the Chairman. 

Mr. H. LLOYD, K.C., for the promoters, said the main object of the 
tramway portion of the bill was to supersede the provisions of the Swansea 
Traroways Act of 1882 as to purchase by the Corporation of Swansea of 
the tramways belonging to the Swansea Tramways and Improvement 
Co. He said the tramway company obtained powers to construct tram- 
ways in Swansea in the years 1874, 1878 and 1879, aud for all these lines, 
under the Tramways Act of 1870, the company was the owner for 21 
years. In 1882, however, the company secured a new Bill authorising 
them to construct certain further tramways and to incorporate the 
General Act of 1870, except in so far as the purchase terms of 
that Act were varied by the Act of 1882. Practically speaking, 
the variation of these terms were that the Swansea Corporation should 
be enabled to purchase all the lines of the company after a period 
of 21 years from the date of the construction of the tramways authorised 
under the 1882 Act. After then the company was to be granted a lease 
for a further 21 years. This period for purchase expired in 1906, and 
certainly at the time of the passing of the 1882 Act the opinion of all the 
parties concerned was that the Corporation should, as he had said, be 
enabled to purchase the lines at that date. The drafting of the clause, 
however, had not been what it should have been, and, consequently, some 
trouble had arisen between the promotera of the bill and the tramway 
company, which was the only opponent to this part of the bill. Up to 
1897 there had been no difficulty, but subsequently a change came over 
the company after the majority of the shares were purchased by the 
British Electric Traction Co. The advisers of the British Electric 
Traction Co. had taken the trouble to see whether they could not 
put some different interpretation upon the clause relating to purchase in 
the 1882 Act in spite of the fact that the opinion of the Swansea Tram- 
ways Co.'s directors, sworn in evidence at the time the 1882 Act was 
passed, was the opinion he had expressed above as being held by the 
Swansea Corporation. The view of the tramways company now, how- 
ever, was that from the end of 21 years from the date of the 1882 
Act the Corporation could purchase certain lines which were to be leased 
again to the company ; that during the existence of that lease no further 
lines were to be purchased, but after the expiration of it certain other 
lines could be acquired, and so on until the whole of the undertaking 
of the company had been taken over by the Corporation and leased 
back to the company. If this opinion was to be accepted, the Corpora- 
tion would not be able to absolutely acquire the undertaking of the com- 
pany till 1993. As soon as it was known that the tramway company took this 
view the Corporation applicd to the Court of Chancery to have the point 
cleared up, and the decision went against the Corporation. Obviously, 
it was a question of bad drafting, and the Corporation had promoted 
this bill to repeal the sections of the tramway company’s Act of 1882, 
and substitute a clause having the same effect but more clearly worded. 
It was proposed in the bill, therefore, that the Corporation should acquire 
the undertaking of the Swansea company by notice within six months of 
Feb. 28, 1906, or within six months of the expiration of every subsequent 
seven years. The purchase was to be made under sec. 43 of the Tram- 
ways Act of 1870, and the undertaking would be re-leased t» the company. 
The bill further took powers to borrow a suflicient sum of money to 
complete the purchase, such sum to be repaid within 60 years. 

Mr. THOMAS, town clerk of Swansea, gave evidence to the effect that 
the reason why the Corporation did not oppose the company's bill of 
1882 was the existence of the understanding that the whole of the under- 
taking would eome into the Corporation's hands 21 years after the 
completion of the line authorised by that act. 

Mr. BALFOUR BROWNE, K.C , who addressed the Committee for the 
tramways company, said the whole point came down to the fact that the 
Corporation took one view and tbe company another of the purchase 
clause of the 1382 Act. and that the Chancery Court upheld the view of 
the company. | 

Mr. EMILE GARCKE, on behalf of the British Electric Traction Co., 
assured the Committee his company had not purchased the whole of the 
shares of the Swansea Tramways and Improvements Co. on the strength 
of the clause in dispute. 

The CHAIRMAN, after the Committee had consulted in private, 
declared the preamble of the bill not proved, thus upholding the decision 
of the Court of Chancery. 


LONDON ELECTRIC POWER BILLS. 


ADMINISTRATIVE COUNTY ок LONDON AND District ELECTRIC 
POWER BILL. 


Monday, March 27. 

Earl Camperdown's Committee of the House of Lords resumed con- 
sideration of this bill. 

Sir ALEXANDER BINNIE, called on behalf of the promoters, 
expressed the opinion that the route of the ring main was one which 
would tend to the minimum inconvenience. The streets most crowded 
with pipes and wires had been avoided to a large extent. The method 
proposed by the promoters would prevent the continual breaking vp of 
the streets. He had gone into the estimates for land and generating 
station foundations and considered them, if anything, too hi zh. 


Cross.examined by Mr. VESEY KNOX on behalf of several local 
authorities, Witness said he was one of the consulting engineers to the 
Underground Electrio Railways Co. of London, whose generating station 
at Lot’s-road had cost £1,800,000 for 76,000kw. Не had not compared 
the cost per kilowatt there with the cost per kilowatt of the proposed 
stations. Apparently it was much higher, but he did not consider 
the two stations were comparable. For instance, the turbo-generators 
were nof so large as was intended by the promoters, nor were they 
manufactured by Messrs. Parsons. 

Mr. A. STENNING, surveyor, considered the estimates for the land of the 
Greenwich, West Ham and Fulham generating stations in the bill were quite 
ample. Не was of the opinion that the promoters should be placed under 
the same exemption from the London Building Acts as was now enjoyed 
by the London gas companies. The fact that the buildings would be of 
iron and fairly well isolated rendered the application of the Building Acts 
unnecessary. He believed that the Lot’s Road generating station of the 
Underground Electric Railways Co. of London was exempted from the 
Building Acts. The only reason the promoters asked for this exemption 
was that the London County Council would have to approve the plans. 
He admitted that generating stations were treated as special buildings 
under the Building Acts, and as such were liable to special provisions, 
and not to the general provisions of the Acts. 

Mr. C. H. MERZ was recalled as to the factors which had determined 
the definition of the area. Generally speaking they had taken a limit of 
10 miles from the generating stations. Ásto the inclusion of Chislehurst, 
Bromley was on the south of Chislehurst, and in order to supply in 
Bromley they might have to lay & main through Chislehurst, and tbe 
Bromley Company, which supplied in Chislehurst, did not object. With 
regard to the line separating the industrial and non-industrial areas, this 
was drawn at the point where the factories practically ceased to exist. 

Cross-examined : The inclusion of Chislehurst in the industrial area was 
to supply the Bromley Rural District, which was a possible area for the 
erection of factories. Further, it was impossible to split up the area into 
bits of industrial and bits of non-industrial. 

Mr. FREEMAN, K.C., asked Mr. Merz for a copy of the Home Oftice 
return relating to factories referred to in his previous evidence. An 
application had been made to the Home Office for this, and the reply 
received had been that the only return of the kind in existence was a 
confidential one which could not be seen, and one which ought not to 
have been made public. 

Mr. MERZ said he had obtained the information from the Home 
Office, which was preparing statistics in connection with the Report of 
the Royal Commission on London Traffic. All the information he had 
received had not, however, been used for the purpose of his evidence. 

The CHAIRMAN said that whatever information Mr. Merz had 
received must be placed at the disposal of the opponents. 

The Hon. J. D. FITZGERALD intimated that this concluded the case 
for the promoters. 


The case for the opposition was then opened b 

Mr. RALPH NEVILLE, K.C., on behalf of the following nine electric 
supply companies which had presented a joint petition :—Brompton & 
Kensington Co., Charing Cross & Strand Co., Chelsea Co., London Electric 
Supply Co., Metropolitan Electri: Supply Co., St. James’ & Pall Mall Co., 
South London Co., South Metropolitan Electric Light & Power Co., 
Westminster Co. 

Counsel said he did not propose to deal with the evidence of the pro- 
moters, but to confine himself to the policy of the bill. His companies 
had expended some £8,000,000 upon their undertakings, and the conten- 
tion he had to submit was that under the Electric Lighting Acts of 1882 
and 1888 no monopoly was intended, but that competition should be 
allowed. The competition, however, was more or less of a defined 
character, viz., between holders of Provisional Orders. The competition 
threatened by the bill was not & competition which was in any sense the 
competition contemplated at the time of the passing of the 1882 Act, but 
one quite different and of a much more serious character The pro- 
moters were asking to be placed on an entirely different footing to the 
present undertakers, and stated that by being allowed certain privileges 
they would be able to supply electrical energy at a very cheap rate. In 
fact they asked to be made the spoilt children of the legislature without 
regard to the expenditure of the shareholders of the existing companies, 
After recounting the difticulties under the 1882 Act, Mr. Neville took up 
Mr. Merz’s suggestions as to the want of development of the electrical 
industry in London. He admitted that we were more backward in London 
than in most places; but this was not so much the fault of the com- 
panies as to the dislike of manufacturers to serap their existing plant 
until it was worn out or needed renewal. The present electrical business 
in London was the growth of a few years; in fact, the demand for 
electricity in London had increased by leaps and bounds during the last 
year or two. The electric supply companies now supplied 27,500,000 
units per annum for power purposes, which worked out at 7,851 units per 
1.000 head of population which was better than the supply per 1,000 head 
of the population in Birmingham, Sheffield, Glasgow, Manchester and 
Edinburgh. The conditions as to purchase placed upon all the existing 
electric supply authorities were most important from the financial point 
of view. They had either to regard their undertaking as leaseholds, and 
divide their profits regardless of the fact that they came to an end after 
42 years—an impossible position having regard to the raising of extra 
capital near the end of the term—or they must provide a sinking fund to 
replace the capital. 

The CHAIRMAN: Are you not purchased as a going concern ? 

Mr. NEVILLE: No. The terms are at the then value of our under- 
taking without any allowance for goodwill. 

Continuing, Counsel said that the dividends hitherto paid by all the 
electric supply companies in London had averaged just 4 per cent., and 
there were only 26 years of their period left unexpired. Having succeeded 
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in placing the business on а very much better basis than hitherto, the 
companies were confronted with competition from a new company веек. 
ing to reap the benefit of all their exertions by asking for easier terms 
than had ever been granted before. As an instance that hitherto it had 


not been the intention of the legislature that any new electric companies in- 


London should be put under better conditions than the old ones he might 
mention that all provisional orders would expire at the same time—viz., 26 
years hence—so that the later provisional orders had a much less period 
than 42 years. Moreover, there was no precedent for a power bill covering 
an area which was practically wholly provided with electrical supply ; 
further, it had been the rule to exclude all Jarge towns from the areas of 
power companies. It was true that Bristol was included in the area of a 
wer company, but in that case there was hardly another authorised 
istributor in the whole area, a far different condition of things to that 
obtaining here. Then, again, was it fair that the promoters’ generating 
stations should be exempt from the London Building Acts, when all the 
existing stations were subject to them, a fact which had placed the com. 
panies at a great expense. Further, all the existing authorities were 
bound to supply anyone who wished for a supply, the only limitation 
being that they should pay at least 13s. 4d. per quarter. Neither could 
the companies give preference as to price to any consumer compared with 
any other consumer under similar conditions. With regard to the maxi- 
mum prices in the bill, they were so hedged round with protective clauses 
that the effect of them was perfectly nugatory. For instance, the supply 
to a power consumer resolved itself into a question of who could supply 
cheapest. The fact that the authorised distributor's consent was reason- 
ably or unreasonably withheld could not come within the parview of the 
arbitrator, ‘and really it was instituting an expensive arbitration to 
determine a matter which the consumer could settle for himself—viz., 
who could supply the cheapest. With regard to supply to authorised 
undertakers, any disagreement was to go to arbitration, and by the list of 
matters which were to he referred to the arbitrator the schedule price 
was not to be taken into account, and the arbitrator had to fix the price. 

The Hon. EVAN CHARTERIS said this was not the intention of the 
promoters. 

Mr. NEVILLE said this was the interpretation which he put upon the 
clause, and, further, there had to be a contract for seven years, plus 
40 per cent. on the xg durs outlay. Further, the sums paid inthis way 
as rental were not to be taken into account in determining the sliding 
scale of dividends. Therefore a consumer might be paying to the com- 
pany a total price per unit far above the actual price per unit, and so the 
company could pay a higher dividend than they were actually entitled to. 
The promoters were fully alive to the fact that they could pick and 
choote their consumers, because Mr. Ferranti in his evidence had 
admitted it. What the promoters really hoped to do was to oust all the 
existing authorities from generating electricity. 

The CHAIRMAN: That is rather a strong word to use, but in the main 
their object is to supplant all the present undertakers. I do not think 
they will deny that. 

Hon. EVAN CHARTERIS: As generators, yes. 

Mr. NEVILLE, continuing, said this would result in their obtaining a 
monopoly. All the present authorities would be squeezed out from 
generating current and would be dependent upon the promoters for a 
supply. Was that a desirable state of things? When this was arrived 
at, very little would be heard of 0:754. per unit, and there would no doubt 
be a rise in price within the limits of the bill. It was inconceivable that 
а second power company would be authorised for London, and thus the 
promoters would be one controlling trust, without any competition what- 
ever. Supposing the sanguine hopes of Mr. Merz were not realised, & 
very great deal of harm would have been done to the present authorities. 
If only 5 per cent. of the largest consumers of the existing companies 
were abstracted there would be a 50 per cent. reduction in total sales. 

Hon. EVAN CHARTERIS said the promoters were quite willing to cut 
out the section of the bill giving them power to supply public lighting direct, 
but as thig placed an obligation upon the promoters he thought the pub- 
lic lighting authorities should be head before this course was adopted. 

Some discussion here took place as to the powers of the promoters to 
distribute. At the end, 

Mr. NEVILLE said that the promoters, under the clause of the Bill 
giving the power to apply for or take a transfer of Provisional Orders, 
would be able by this means to secure distributing powers, and to show 
that they took this seriously he had only to point to the fact that they 
asked for the full period of 42 years before any sach Provisional Orders 
could be purchased. Dealing with the demand which the promoters had 
shown to exist, counsel said tbat only one instance had been quoted as 
not having been dealt with, and this was for a small crane at Messrs. 
Nightingale’s, which would have brought in a revenue of about £10 or 
£12 a year. That had been left unsettled, because Mr. Nightingale had 
died, but a contract had been settled with his successor. In fact the view 
taken by the promoters of the capacities of the existing companies was a 
very unfair and one-sided one, and this he hoped to prove by his evidence. 

Mr. J. Н. CONACHER, general manager of the Metropolitan Electric 
Supply Co., first gave in detail the dates of the registration of the various 
electric supply companies in London, together with the dates at which 
they commenced supply. The earliest was the Chelsea Co., which 
obtained a Provisional Order in 1886, The total authorised capital of the 
nine companies referred to above was £11,299,000 ; the amount expended 
to December 31 last was £7,562,000, and the capital which the companies 
could still raise was about £5,000,000. The total authorised capital of 
the whole of the London companies was 217,253,400, and the amount 
expended at Dec. 31, 1904, was £12,185,000. The authorised capital of 
the companies outside London was £564,284, and the capital expenditure 
£421,247. The local authorities in London had spent about £5,000,000, 
and the local authorities outside London about £2,000,000, and the total 
capital spent in the areas of the Administrative County of London Com- 


pany’s bill on electric supply was £20,000,000, irrespective of tramways, 
up to the end of last year. The expenditure was increasing at the rate 
of about £2,000,000 per year. With regard to the statutory obligations 
of the electric supply companies of London, witness explained that in 
each case there was a compulsory area in which certain streets were 
named where mains had to be laid whether there had been a demand for 
a supply or not, and outside this compulsory area the company could be 
made to „ to give a supply at the request of two ocoupiers or 
owners if they guaranteed to take a supply for two years, and the total 
revenue of the two consumers must be equal to 20 per cent. of capital 
outlay involved. This limit does not apply after two years. These 
obligations had entailed tho expenditure of a large amount of capital 
long before there were consumers to pay for the mains. Similarly, in 
connection with street lighting, the company was bound to supply апу 
lamps within a distance of 75yde. of their mains without any revenue 
beyond the price of the current. Thus it would be seen that these obliga- 
tions were very onerous, especially as regards the small consumers, and the 
n companies' business consisted largely of these. For instance, the 

etropolitan Company had 13,800 consumers, of which only 268 exceeded 
£100 per annum in revenue, and the revenue of these 268 consumers wag 
only 1:94 per cent. of the total revenue. "Therefore it was their desire to 
get all the large consumers possible in order to make more remunerative 
the small consumers above referred to. On the question of purchase by 
local authorities, Mr. Conacher explained the restriction placed upon tho 
electric supply industry, details of the 21 ycars' purchase clause of the 
1882 Act, and how the period has been extended to 42 years under the 
1888 Act. Under these conditions the company had to keep up the plant 
in an efficient condition to the very end, a state of affairs which affected 
the earlier companies more than the later ones, because of the necessity 
to keep replacing the old-fashioned plant by the mcre up-to-date plant. 
In spite of all this the price to the consumer had been continually reduced. 
The magnitude of the business of the London companies was well 
illustrated by the following: 

Units sold. 


1900 % % 54,250,000 1903 ........ 87,120,000 
US] Uy voii ov 62,383,000 1904 ........ 111,425,000 
1902 kaa . 75, 149, 000 


The horse- power connected to the companies’ mains, was 35,151, whereas 
Mr. Merz has taken 34,236 u.r. as the total for the whole area and divided 
it over the entire population of the area of the Bill, namely 6,565,390, 
which gave 5'4 н.р. per 1,000 head of population. The real population in the 
companies’ area was 2,374,000, which gave 14:8 н.г. per 1,000 population. 
In his opinion, however,even this was not a fair comparison, as his figures 
for population included such highly residential districts as Kensington, 
&c. The London companies supplied 26,500,000 units for power, not 
including tramways, last year, and making a comparison of this with 
other large towns he found that per 1,000 head of population the number 
of units came out higher than any other town in the United Kingdom 
except Bradford. Speaking generally for the supply companies of 
London, he could say that they were all capable of meeting any demands 
that might arise in their own areas, and the plant installed had a margin 
of nearly 50 per cent. ‘This was the normal rating, and not the overload 
rating which had been heard so much of in the promoters' case. The 
network of mains which had been laid by the companies in London had 
cost £4,000,000, and he knew of no new conditions by which the Admini- 
strative Co. could supply cheaper than the existing companies. It all 
depended on the load, If the present companies got the load which 
the Administrative Dill was paloulating on they could supply as cheaply. 
For instance, at the Willesden station of the Metropolitan Electric Supply 
Co. there was 18,000kw. (normal rating) of plant, and another 3,000kw. 
had just been added, with room for at least six times that quantity, or 
100,000kw., which would be larger than the first station which the 
promoters proposed to build, the normal rating of which in 1910, would 
only be 60,000kw. Similarly, at the Bow station of the Charing Cross 
Co. there was at present 18,000kw. of plant installed, with room for 
extensions up to 72,000kw. Again, the Grove Road station of the Central 
Electric Supply Co. had 10,000kw. installed, with room for extensions 
to 80,000kw. The total output which these three companies would be 
able to meet, therefore, was 250,000kw. or 350,000 ir. v.; in fact, the station 
which the promoters now proposed was simply hat which the London com- 
panies had had in their minds for many years, and which was now being 
developed as he had shown above as a result of their having realised tbe 
advantage of concentration. 
Tucsday, March 28. 

The Hon. J. D. FITZGERALD, K.C., on behalf of the promoters, 
referring to Mr. Neville's criticisms of the maximum prices in the bill, 
eaid he admitted that there was a certain ambiguity in the clauses, but 
the intention was that the maximum prices should be real and not sham 
prices, and any alteration of the wording that was necessary to make 
the matter quite clear the promoters would be willing to have made. 

The CHAIRMAN said the committee would like to have one of the 
Provisional Orders of the opposing companies, so that they would then 
have the conditions under which the promoters proposed to supply and 
those under which the existing companies were now supplying. 

Mr. CONACHER, continuing his evidence, referred to the Deptford. 
station of the London Electric Supply Corporation, which was 
capable of enlargement to 100,000kw. Other riverside stations were thu 
Bankside station of the City of London Co., capable of extension to 
40,000kw.; the Greenwich station of the South Metropolitan Co. to 
30,000kw., and the Wandsworth station of the County of London 
Electric Supply Co. to 17,000kw. Of course the enlargement of these 
stations would necessitate the expenditure of further capital for 
plant, but not of land, and many of the companies held capital 
in hand to go on with extensions. These were all the larger com- 
panies, and his knowledge of the smaller companies was that they. 
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were all equally able to supply any demand that might arise in their 
areas. In fact, there was absolutely no necessity for the creation 
of a company such as that proposed by the Administrative County of 
London Bill. The whole growth of power supply had been since 1901, 
both in London and all over the country. This might be shown bythe growth 
of the motor load of the following six companies: Chelsea, Metropolitan, 
St. James's, Westminster, Charing Cross, South Metropolitan and the 
South London Co’s. The total motor load in 1900 was 3,040 н.р. ; 1901, 
4,714 n.r.; 1902, 7,015 u.r. ; 1903. 11,275 н.р.; and 1904, 11,600 n.r. 
As examples of the percentage of the total units sold used for motors, 
Mr. Conacher mentioned the following: The Metropolitan last year sold 
15,233,000 units, of which 726,000 were for motors; the Cheleea Co. sold 
3,112,000 units, of which 662,000 were for motors; the South London Co. 
sold 10,530,000 units, of which 6,190,000 were for motors (including a 
supply to the L.C.C. tramways) ; the Westminster Co. sold 14,500,000 units, 
of which 1,876,000 were for motors; and the Charing Cross Co. sold 
15,596,000 units, of which 2,452,000 were for motors. The Charing 
Cross Co. had power to supply to authorised distributors in Stepney, 
Poplar and Betbnal Green by agreement, all of which were in the indus. 
trial area. With regard to the concentration of plant, this was first done 
by the London Electric Supply Corpn. at Deptford, where 10,000kw. units 
were proposed, but the start was premature, and for various reasons was 
unsuccessful. But since then several London companies had erected 
large generating stations, such as those at Willesden by the Metro- 
politan Electric Supply Co., the Bow station of the Charing Cross Co., 
and the station of the Central Electric Supply Co. The costs at Willesden 
now were exactly comparable with those at Newcastle four years ago 
before the tramways and railway were working. The costs were 1:42d. at 
Willesden, against 1:62d. at Newcastle. The Metropolitan Co. was 
actually scrapping some of their plant and stations and transferring the 
business to Willesden. In a few years he hoped to supply all their cus- 
tomers from Willesden. Dealing with the question of tariffs, witness 
dealt with Mr. Merz's statement with regard to the quotation made by 
the Metropolitan Co. to the Marylebone Borough Council, but the actual 
fact was that the Borough Council asked for a quotation for a supply 
during periods which would leave all the good customers to be supplied 
from the Council’s own station and leave all the bad customers to the 
company. Yet these were the very cases which were excluded from 
the maximum prices in the bill and came under the stand-by clause. His 
opinion of the effect of the bill was that it enabled the promoters to pick 
and choose its customers. On the other hand, the London companies 
were only too anxious to secure every customer, and very seldom asked 
for the 20 per cent. guarantee which they were entitled to ask for in the 
non-compulsory area. With regard to the proposed supply under the 
Bill to canal, docks, tramways and railways, he maintained that, so far as 
the latter two were concerned, there was nothing in their Provisional 
Orders to prevent the present companies supplying them, even if the 
energy were used outside the district, but in order to clear the matter up 
—there having existed a doubt concerning it—many London companies 
were including a clause in their power bills, which would also come before 
this Committee. With regard to canals and docks, there would be direct 
competition between the new company and the existing companies. 
Summing up, he mentioned that the scheme of the bill was inapplicable 
to the area owing to the large number of existing undertakers, 

Cross-examined by the Hon. J. D. FITZGERALD for the promoters : 
He agreed that the maximum prices in all previous power acts was much 
higher than that in the present bill, but the charges 1n the present bill 
were so governed with protective clauses that his opinion was that they 
were inoperative. In arriving at the 5 per 1,000 population 
he had taken the population of 1901 and the horse-power of 1904, but the 
population was not increasing in any great numbers in many of the areas ; 
the tendency was for the population to get further away from London. 
He had taken the 1901 figures from the census, which, as regards the 
City and West Central districts, only gave the night population, but this 
he considered was compensated for by including the neighbouring 
districts, in which many of the day population of the City and West 
Central districts resided. The Metropolitan Electiic Supply Co. did not 
supply any railway, tramway, canal, dock, &c.,and only to a small extent 
for Government departments. 

Then tell me, what part of your existing business can we compete for? 
— Street lighting. 

What street lighting do you do ?— Practically none. 

Therefore under the Bill the promoters could not compete to any prac- 
tical extent with your existing business?—Except for Government 
departments. 

But that, you say, is only a very small matter; therefore we could not 
compete for 1 per cent. of your present business '—I am looking to the 
future. 

Continuing : The last dividend of the Metropolitan Co. was 10 per cent. 
There was now 2,550-n.p. of motors connected to their mains, but he 
could not say how much n.r. of steam and other plant there were in 
their district. They sent their canvassers round to persuade all they 
could, but no report was made as to the number of R. p., &c. 

The CHAIRMAN interposed that he specially noted this remark, in 
view of what the promoters had said—that no effort had been made to 
push the motor business in London. 

Witness, continuing, said that the Willesden works had cost £520,000, 
and there was 13,500kw. of plant (normal rating). Coal cost 12s. per ton, 
delivered. The fact that their coal bill was higher did not necessarily 
mean that a higher price would have to be charged, and he could not ad- 
mit that the Metropolitan Co. was not in а position to supply as cheaply 
as was proposed by the promoters. It was not fair to compare the present 
works costi of the London companies with the proposed costs of the 
Administrative County of London Co., because the conditions 
would not be the same. The promoters were basing their costs 


upon a large tramway, railway and bulk supply, and no such 
supply at present existed in London. As to the offer to the Mary- 
lebone Council, it was quite true that an offer had been made to 
sipply current not at the “ peak " hours and that the price was an average 
of 1:75d. per unit untransformed, but there were such special conditions 
attaching to Marylebone that thc offer took the nature of an arrangement 
to fit in with a special case. Dealing with the St. James Co., in answer 
to Mr. Fitzgerald, witness admitted that there was no present business 
that could be competed for by the promoters. Similarly, he could not 
think of any competition with the Chelsea Co. except by the promoters 
forming subsidiary companies to obtain competing Provisional Orders. 
The Westminster Co. would be largely affected in the matter of street 
lighting. He did notl n w what the cost of coal was, nor the consumption 
of coal per kilowatt, nor the cost per kilowatt of the Charing Cross Co.'s 
Bow station. 

Mr. FITZGERALD : Then how can you tell the Committee that these 
companies can supply as cheaply as we can I feel satisfied that we can 
if we get the same load that you anticipate. - 

Continuing: The power bill of the Metropolitan Co. had the same pro- 
vision originally, that a power user could use 20 per cent. of the current 
for lighting, but this had since been struck out, and the only power now 
cought was to supply to authorised distributors. There was competition 
іп one part of the Metropolitan Co.'s area and no competition in another. 
He admitted that the price was higher for some purposes in the compe- 
titive area than in the non-competitive area. Witness promised tc hand 
the opponents a table giving the published tariff for power of the various 
companies, as well as the percentage of the total units sold used for power 


purposes. 

Mr. L. H. HORDERN, manager of the Westminster Electric Supply 
Corporation, said that his company was now erecting a new motor gene- 
rator station at Eccleston Place, and had just completed another at Duke 
Street. Thirteen per cent. of their total units were for power purpose:. 
Tbe promoters estimated that, by 1910. 36 per cent. of their sales would te 
“bulk ” supply, but he did not think there was any possibility of that 
coming to pass. The Westminster Co. made special arrangements 
ui h spesial consumers, and therefcre it was not ‘a'r to compare the pub- 
lished tariff of the existing companies with that proposed by the pro- 
moters. A table was handed in showing the present costs of generation 
in London under various conditions. For instan:e the cost of generating 
current purely for motor purposes was as low as 7d. per unit, and it rose 
up to 2:064. per unit for a purely lighting load. As the promoters had 
taken 1910 for their estimates he thought 10 per cent. should be taken off 
his figures given above. Present day prices would have been impossible 
a few years ago, and the price would undoubtedly decrease with time, 
owing to the increasing demand and the extra uses to which elec. 
tricity was now being put. If any adverse effect were produced upon 
she present companies by the introduction of the new company. it 
would fall very hardly on the small consumere, who formed a large 
portion of the Westminster company's business, This effect would 
be emphasised if a proportion of the large consumers were ab- 
stracted. He maintained that the existing busine:s would be com. 
peted for, and in the case of the Westminster Co. over 2,000,000 
units a year were sold to the local authority, which the new company 
might be able to take away. In speaking as to whether present business 
would be affected, it must always be borne in mind that the companies 
had expended considerable capital for future extensions, and if the 
development of the motor load was checked it would be a serious matter 
as far as the prices for lighting were concerned. 


Wednesday, March 29. 


Mr. HORDERN continued his evidence. He made further comparisons 
between the present position of the London companies and the Newcastle 
Co. when their motor load was in the same stage of development as was 
now the case in London. He also handed in a table showing that at 
present the Westminster Co. was actually supplying at lower prices than 
those proposed in the bill. But there would be competition with the 
Westminster Co. to a very marked degree as to Government departments. 
railway depots, public lighting, &c. Already the Westminster and St. 
James’ Co.’s. were taking energy in bulk from the Central Electric Supply 
Co., and to that extent the principle of the promoters’ bill was already in 
existence, 

Cross-examined by Мг. Н. LLOYD. K. C.: At present the Central 
Electric Supply Co. charged 1d. per unit, but he anticipated that this 
would be reduced to 7d. per unit. He did not think the Westminster Co. 
could generate at the works cost s proposed by Mr. Merz- viz., at 0°1544.. 
but it was also his opinion that Mr. Merz would be unable to fulfil his 
expectations. It might be true that the works costs at Carville were 
0:12d. He had not estimated the lowest figure at which the Central Cc. 
could generate. The Westminster Co. was supplying the London, 
Brighton & South Coast Railway for lifts, and any supply required for 
traction could be supplied from the Central Co. И was to the advantage 
of the Westminster and St. James’ Co.s to take a bulk supply from the 
Central Co. 

Mr. LLOYD: You have already told us that the Central Co. cannot 
generate at the works costs which we propose; therefore if & bulk supply 
is advantageous is it not more advantageous to take it from us at tbe 
prices in the bill which are cheaper? Wnat is to become of the Central Co. 

Further eross- examination: The average price received by the West- 
minster Co. for current for power purposes was 2-047d. per unit last year. 
Up to date for the present year it was 1 8d. per unit. 

At the end of a somewhat long cross-examination comparing the prices 
to be charged by the new company and those charged by the present 
companies, Mr. LLOYD said the promoters were willing to transform the 
current supplied in bulk and to individual power consumers at the prices 
in the bill. 
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Mr. R. STEWART BAIN, managing director of the London Electric 
Supply Corpn., described the area which this company supplied, and 
said the capacity of their generating station at Greenwich was 10.000kw., 
with plenty of room for extensions. Part of their district was in the 

industrial area. The price for power had been reduced so far this year 
by 27 per cent. They supplied 6,000,000 units to the London County 
Council tramways last year, and there was a contract for three years. By 
the end of that time they anticipated that other business would com- 
. pensate for this. There would be no difficulty in his company supplying 
‚ав cheaply in 1910 as the prices scheduled to the bill. 

Cross-examined by Mr. FITZGERALD : He supplied 475,000 units for 
power purposes last year exclusive of the tramways, and the average 
receipts per unit were 1:84. The price of the coal at Deptford was 10s. 3d. 
per ton, and the average coal consumption per unit generated, 4lb. The 
works costs at Deptford were last year 1:12d. This year they had been 
094. per unit. The capital cost per kilowatt was £50. 

Re-examined: The large capital expenditure was the result of the com- 
pany having been one of the pioneers. The reduction in works costs had 
been the result of the acquisition of a large power load. What he feared 
most was the clause in the bill giving the promoters power to make 
arrangements with other bodies, by which it would be possible to buy up 
one of the competing companies in his area, and by selling for a time ata 
loss, to ruin the London Electric Corpn. The existing London companies 
were expressly forbidden to amalgamate by their Provisional Orders. 

Prof. A. B. W. KENNEDY, F. R. S., electiical engineer to the West- 
minster Electric Supply Corpn., spoke as to the general ability of the 
existing companies to meet all the demands likely to arise in their 
districts. With regard to the number of the existing stations the com- 
panies had been obliged to erect stations in the areas granted in their 
orders. It would be impossible for the existing companies to take a 
supply in bulk from the promoters, because of the purchase of the under- 
takings by the local authorities, for, if the stations were scrapped, the 
companies would lose all the benefit of their capital expenditure on them. 
The great drawback had been the need for continually replacing old plant, 
but even Mr. Merz's stations would be antiquated in some years' time. 
For instance, it was his opinion that in 15 years’ time there would not be 
three-phase. generation, but single phase. On the question of capital 
cost per kilowatt, he believed the Stuart-street station of the Manchester 
Corporation, which he designed, had the lowest cost yet reached, which 
was £24 perkilowatt. This would have been reduced to £18 per kilowatt 
if the work had been in London. Ап advantage to the existing com- 
panies would be for the restriction to be removed that current supplied 
by them could only be used within their own area. They would then be 
able to supply any tramway or railway company. 

Croes-examined: He had had no experience of turbine working, but 
had received tenders for turbines which were higher in cost than recipro- 
cating engines and lower in efficiency. The capital cost of the engine 
and dynamo at Stuart-street was £9 per kilowatt, and he did not know 
that & tender had been received for & similar size turbine plant —viz., 
2,500kw. at £3. 5s. per kilowatt. | 

Mr. H. W. SPRUNT, manager of the South London Electric Supply 
Corpn., spoke as to the efforts mado to develop the power load of the 
company. 

Cross-examined: The total units sold for power purposes last year, 
exolusive of the temporary supply to the London County Council tram- 
ways, were 274,000, at an average price of 1:84. per unit. The capital 
cost of the station was £70 per kilowatt. The coal consumed per unit 
generated, 5lb. ; works costs, 0 91d. per unit; total cost, 1:074. 

Re-examined: The low costs of his company last year showed the 
importance of a tramway load. 

Major CARDEW, late electrical adviser to the Board of Trade, was the 
next witness. He stated that he was a director of the London, Brighton 
& South Coast Railway, which company was now considering the 
question of electric traction, tenders having been received. Speaking 
generally, with regard to the existing London companies, he said he was 
of the opinion that there was no likelihood of their being unable to meet 
any demands made upon them. He had acted for the Clyde Valley 
Power Co., from whoge area Glasgow was excluded, and a very large part 
of the area of the present promoters was very similar to Glasgow. With 
regard to Major Marindin's report, it was the opinion of himself and the 
companies that the effect of that report was that the existing companies 
should not be disturbed during their period of tenure. 

Mr. E. W. SEALE, secretary and manager of the Charing Cross (West 
End & City) Electricity Supply Co., said that as far back as 15993 both the 
„St. James's Gazette” and the '' Globe" had taken current from his 
company for driving their printing presses. In 1901 he had offered 
energy to the Borough Councils of Poplar, Bethnal Green and Stepney 
in bulk on the lines of the proposed bill. At that time the price was 
high, but in January this year they had offered West Ham Tramways 
a supply at 134. per unit, as against the 1:664. per unit at which 
the Corporation- generated. But even upon these terms the West 
Ham Corporation would not take a supply. He had also had 
negotiations with several railway companies. One of the firms who 
had supported the promoters’ bill had actually just signed a contract with 
his company for taking а supplyin “bulk.” In his district the 
amount of lighting which the promoters would be able to do was 
very considerable, for in many cases the 20 per cent. of the current 
taken for power would represent the whole of the hghting 
required. Dealing with the possibility of harm which the new company 
might do, he instanced the possibility of the promoters securing control 
by some indirect means, for instance, of the London Electric Supply 
Corp., in order to kill the companies which competed in the London 
Company's area. The effect of this would also be ruinous to neighbouring 
companies, for their shares would go down immediately, In his opinion, 
the new company would be practically a State-aided concern, by 


reason 'of its exemption from the many restrictions under which the 
existing companies had to work. | 

Cross-examined : The average price received for power by his company 
was 2d. per unit, but so many of their consumers were very short-hour 
users, and by the second schedule of prices in the bill dealing with such 
consumers, the price of the promoters might be as high as 1s. and would 
vary down to below опе halfpenny. 

Col. CROMPTON disagreed with Mr. Merz’s estimates, which he stated 
were so extraordinary that a mistake must have occurred. The opinion 
seemed to be that a saving could be made by reason of the gigantio size 
of the station, but the saving only amounted to a very small proportion 
of the total costs of selling electrical energy. The lowest figures for 
cost of generation had been reached in stations of quite moderate size, 
and there were many in which the costs were as low as those proposed 
by the promoters. For instance, the total costs to the Kensington Co. at 
their low-pressure switchboard were 0:715d. per unit which was to be com- 
pared with 1:25d., which was the cost of the bulk supply, when converted, 
which he understood from one of the answers given by Mr. Merz. Con- 
sequently it would cost 74 per cent. more for them to take current from the 
new company than it cost them at present to generate. The costs of distri. 
bution, put forward by the promoters, were the most extraordinary ever 
seriously submitted to a Parliamentary Committee before; in fact they 
were less than one-third of the corts ever obtained. The distribution had 
nothing whatever to do with the size of the undertaking. The Wood- 
lane works were at present negotiating for supply to three lines of rail. 
ways. One of the greatest difficulties which had had to be contended 
with in connection with the development of motor load in London, was 
the large number of very efficient private generating plants in which the 
costs were as low as 0 6d. and to which there was practically nothing 
to be added for distribution. He considered it extremely unfair to 
take an average of all the London undertakings in order to arrive at 
the £51 which Mr, Merz had given as the cost per kilowatt, because that 
sum inoluded a large amount of money spent in pioneer work and which 
ought not now to be taken into account in making comparisons with the 
existing undertakings. 

The CHAIRMAN: But the money has been spent 1—Yes, but it has 
been largely written off since. 

Continuing: He did not think for a moment tbat Mr. Merz would get 
the gigantic load factor which he anticipated in London. 


Thursday, March 30. 

Col. CROMPTON, continuing his evidence, said that all companies 
which took a bulk supply from the promoters would have to put down 
large accumulators in order to ensure & perfectly steady current, and this 
would tend to raise the price to the consumer. On the question of the 
antiquated plant in existing stations, he said that no provision was made 
for antiquation in the case of the promoters, and now, more than ever in 
the history of the electrical industry, it was dangerous for electrical 
engineers to launch out too far, owing to the dran developments being 
made. Every prudent company should put aside large sums for depre- 
ciation. With regard to the advantage which the promoters anticipated 
from the use of cheap coal, witness said he had used the identical coal 
which the promoters proposed, at Chelmsford, costing 10s. 6d. a ton, but 
found that its value deteriorated very rapidly through trans-shipment 
ane 3 to the air, and eventually its thermal value was very much 
reduced. i | 

Cross-examined Бу the Hon. J. D. FITZGERALD: The 0:713. of the 
Kensington & Knightsbridge Co. did not include anything for manage- 
ment, rates and taxes and capital charges and depreciation. But he had 
looked at the question from the point of view of what advantage his 
company would get by taking a bulk supply from the promoters. In 
comparing this figure of 0 715d. with the 0:154d., the promoters’ 
works costs, it must be remembered that it included the cost of 
distribution, whereas Mr. Merz’s figure did not. He was not aware that 
the Tyneside costs were 0:044. for the first two months of this year, but a 
reliable figure of costs was not arrived at until the works had been in 
operation for some time. At Newcastle the plant was all new and, there- 
fore, the effects of wear and tear, breakdowns, &c., had not been felt. The 
last dividend paid by the Kensington & Knightsbridge Electric Lighting 
Co. was 12 per cent. and the average dividend from the commencement 
was 7 per cent. А i 
Mr. J. S. HIGHFIELD, chief engineer to the Metropolitan Electric 
Supply Co., spoke as to the effect of load-factor upon the cost of genera- 
tion and handed in tables illustrating this. | 

Sir RALPH LITTLER, K.C., then addressed the Committee on behalf 
of the City Corporation. He said that already in the City there were two 
companies supplying, and, in respect of both, the City Corporation had 
the right of purchase in 1914. One point in connection with his case, 
therefore, was that should this company be able to supply the existing 
companies at such a price that their generating stations, which were out- 
side the City, might be discontinued, in 1914 it might be that he would 
only have mains to buy, and therefore would be compelled to take current 
from the promoters. Further, should the promoters acquire either or 
both of the existing companies, the period at which the City Corporation 
could then purchase the undertaking from the Power Company would be 
42 years. But at present the City had an absolute right of purchase in 
1914. In addition to this the City Corporation objected to any further 
interference with their streets. Therefore, he asked that the City be 
excluded altogether from the bill, or, at any rate, that the promoters 
should not come into the City without the consent of the Corporation. 
Such a proposition as that of.the promoters was premature in view of 
the present condition of electrical science. | 
" Lord ROBERT CECIL, K.C., next called evidence on behalf of 16 local 
authorities in the area of the bill. 

- Mr. PHILIP DAWSON, of the firm of Messrs. Kincaid, Waller, 
Manville and Dawson, handed in tables giving details of the eleotrica 
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works of all the above authorities. The average load factor of an ordinary 
London lighting station was about 12 per cent., and an increase of 
the load-factor reduced the capital charges and the works costs, The 
tables showed a gradual decrease of the works costs and the prices 
charged as the output and load-factor increased. But he did not believe 
that in actual practice the promoters would get the load-factor they 
anticipated, especially if they did not get the tramway and railway load. 
There was very little probability of a'tramway load because all the 
existing tramway authorities had their own supply. Further, he had no 
confidence in outside sources of supply, especially for large quantities. 
Railway companies were more likely to erect their own generating 
stations, as they could generate as cheaply as a power company, and 
there would be practically no addition for distribution. Witness 
absolutely disagreed with the estimates of Mr. Merz, for they were far 
below anything yet obtained, and also very different to the results of actual 
practice. The site of the Greenwich generating station would require 
‘piling, and expensive works would be required for the foundations. If 
the local authorities could secure a 35 per cent. load-factor they would be 
able to supply at 2d. per unit. 

Cross-examined by Mr. H. LLOYD: He admitted that the capital cost 

er kilowatt of many of the London stations was high; for instance, at 
Batterie and Shoreditch it was about £56. In answer to Mr. Lloyd, who 
pointed out several inaccuracies and ambiguities in the tables, Mr. 
Dawson said the figures had been supplied by the officials of the various 
authorities. 

Mr. C. Н. WORDINGHAM spoke as to the capabiliti з for extensions 
at the various borough council electricity works. At Fulham, Hammer- 
smith, Battersea and Poplar, there were the same condensing facilities 
which the promotors sought to have. In most cases the supply of 
electricity for power purposes had been extensively pushed. For instance, 
in Hammersmitb, there was only about 800 н.р. of steam-driven plant 
in private works. All the remainder were worked electrically. The case 
of the promoters rested on three assumptions—viz., а large supply by 
reason of many large power users, decrease cf cost of generation by large 
units and the advantage of the generating station sites. With regard 
to the first, he questioned whether any one of the railway or tramway 
companies, for instance, would take а supply from the promoters, while 
as regards the two latter assumptions, he did not consider there was 
any advantage in the proposals of the bill as compared with the existing 
stations. He specially apprehended trouble from breakdowns on the 
ring main. 

Cross-examined : He did not know that the ring main would consist of 
12 cables, and that arrangements were made for automatically cutting 
any faulty cable out of the circuit. But he had not much faith in such 
devices. 

The committee adjourned until to-day (Friday). 

(The following correction should be made in the footnote at the bottom 
of the first column of page 933 of our last iesua: 20,000 n.r. represents, 
approximately, the motors connected to the mains of the County of 
London Co. and the City of London Co. together, and not to the County 
fo London Co. alone, as stated.] 


GREAT NORTHERN, PICCADILLY & BROMPION 
RAILWAY (No. 1) BILL. . 


On Monday Mr. Compton Rickett's Committee of the House of Commons 
commenced consideration of the Great Northern, Piccadilly & Brompton 
Railway (No. 1) Bill, the principal object of which is to extend the existing 
railway from its terminus on the north side of the Strand to Waterloo. 
The opponents to the bill were the London County Council, the Central 
London Railway Co., and others. | 

Mr, BALFOUR BROWNE, K.C., who explained the objects of the bill, 
gave a history of the company, which was authorised some years ago 
-under another name and since ama'gamated with the Great Northern & 
Strand Railway Co. The lines now owned by the Great Northern, 
Piccadilly « Brompton Railway Co., which was the name of the two 
combined companies, extended from Finsbury Park to Holborn and on to 
Piccadilly and Brompton. From Holborn a line was authorised down to 
the north side of the Strand, and the principal object of the present bill 
was to construct an extension of it to the Waterloo «tation of the London 
& South Western Railway Co. The line would be constructed under the 
Strand to the Victoria-embankment and thence under the river Thames. 
By the new scheme it was proposed to construct the Strand station in 
Surrey-street, instead of at the crescent of the new thoroughfare now 
being constructed in the Strand by the London County Council. The 
object of this change was to make the junction more convenient. 

Mr. C. T. YERKES, Chairman of the Undergrouud Electric Railways 
Co. of London, Ltd., said that the Great Northern, Piccadilly & Brompton 
Railway would be opened, probably, to the public in about 18 months’ 
time, and about £3,650,000 had been spent upon its construction up to 
date. The Underground Co. would construct and equip the new line to 
Waterloo and find the necessary capital. . 

Mr. A. ROSS, engineer to the promoters, put in e3timates of the cost 
of construction, amounting to about £329,000. The line would be a 
single line worked on the shuttle system, this having been decided upon 
for economical reasons, although there was no tube railway that he knew 
of worked as a single line. 

Sir C. OWENS, general manager of the London & South Western 
Railway Co., supported the scheme. 

After some cross-examination by Mr. Lloyd, K. C., for the Central 
London Railway Co., 

The CHAIRMAN said the proposal to run the railway in the manner 
suggested would demand the serious consideration of the committee, and 
they would like to have figures as to the difference in cost between con. 
structing tube lines now und at some future time, having regard to the 


fact that if the line was doubled a few years hence there would be the 
necessity to re-erect the construcional work in the river Thames. 

Mr. ие К.С., for the promoters, promised to have the figures 
prepared. 

Mr. ERSKINE POLLOCK, K.C., intimated that an agreement had 
been arrived at between the London County Council and the promoters, 

On Tuesday Mr. YERKES was recalled on the question of working the 
proposed line in a single tunnel. He said that the additional cost of 
building the line in double tunnels would be £120,000. If the line were 
constructed now as а single line the estimated cost of reinstating the 
staging in the Thames at a later period would be £15,000. 

Sir DOUGLAS FOX having expressed the opinion that the railway 
could be worked as a single line without any danger, 

The CHAIRMAN intimated that the Committee were unanimous that 
a single tunnel could not be sanctioned, but any suggestion“ the pro- 
moters might have to make would be fully considered. If a single tube 
was insisted upon, however, the part of the bill relating: to the construc- 
tion of the railway would be refused. | 

On Wednesday, the promoters agreed to a clause to the effect that the 
railway should be constructed with separate tunnels for up and down 
traffic before it was opened for traffic. 

The bill was therefore ordered to be reported for third reading. 


SCOTTISH TRAMWAY PROVISIONAL ORDERS, 


Wemyss TRAMWAYS. 


The Commissioners who have been appointed under the Private 
Legislation Procedure (€cotland Act) to consider the Scottish provisional 
orders deposited this session, commenced their consideration of the 
Wemyss Tramways Order on Saturday last at Edinburgh. The counsel 
for the promoters were Mr. M'Clure and Mr. N. J. Cochran-Patrick. The 
petitioners against the order were the North British Railway Co., and 
the Kirkealdy and Dysart Waterworks Commission. 

At the commencement, Mr. M'Clure objected to the locus of the 
Kirkcaldy and Dysart Waterworks Commissioners whose opposition, he 
said, was mainly on the question of electrolysis. He contended that they 
had ample protection under the Tramways Act of 1870. The Commis 
sioners, however, allowed the locus. 

Mr. M'CLURE, in opening the case for the bill, said that it was a 
proposal by Mr. Randolph Wemyss, of Wemyss, to construct an electric 
tramway 71 miles long from Kirkcaldy through Dvsart and Wemyss to 
Buckhaven and Leven. His object in promoting this tramway was that 
the district was totally without means of communication at present, and 
the development of the towns which the tramways would touch had been 
considerably retarded in consequence. With regard to the opposition of 
the North British Railway, he said it was largely on the question of 
competition, and the railway company specially asked that goods traffic 
should not be allowed over the tramways. As this, however, was an 
important part of his case he could not agree to it. | , 

Mr. RANDOLPH WEMYSS was then called and described the district 
and the industries carried on there, and refused to give way to the rail- 
way company’s proposal that goods traffio should not be carried. 

Local evidence was then called in support of the order. 

On Monday, Mr. STEPHEN SELLON gave particulars of the cost of 
the proposed line. He said the gauge would be 3ft. Gin., and the total 
cost £52,000. His estimate of the revenue from the lines was £12,031 
per annum from the passenger traftic. The working expenditure he put 
at £7,200 per annum, leaving £4,800, and afcer paying 5 per cent. 
interest on the capital, £2,200 per annum wou'd remain. This meant 
that the company's receipts per mile would be £1,400, but as a matter of 
fact he had never constructed a tramway in Scotland or England where 
this figure was so low. 

Under cross-examination, Mr. SELLON stated that in Birmingham 
and South Staffordshire the tramways companies had full powers to carry 

oods. 5 
j Evidenca was then ca'led on behalf of the North British Railway 
Co, on the question of competition. - 

On Thursday further evidence was called on behalf of the North British 
Railway Co., but the Chairman found the preamble proved. The decision 
precluded the use of goods traffic upon the tramways beyond 500lb. per 
consignment in packages and parcels. | 


TRADE MARKS BILL. 


The Trade Marks Bill has passed its first reading in the House of 
Commons. The bill was brought in by Mr. Moulton, Mr. Eve, Mr. Cripps, 
Mr. Butcher, Sir Albert Rollit, Mr. Cawley and Mr. Robson, and the three 
main objects they have had in view are :--(1) To make the legislation 
which defines the essentials of registerable trade marks and the procedure 
for registering them more in accordance with the wishes and needs of 
the commercial community. (2) To separate the fundamental provisions 
of that legislature from the provisions relating to procedure. The latter 
is made by the bill more elastic, and capable of being readily modified 
аз experience shows best, and they are therefore relegated to rules which 
can promptly be amended if necessary. (3) To correct defects in the 
working and arrangement of the present acts, so as to render the legis- 
lation simpler, more intelligible and more effective. 

A complete set of 1ules is scheduled to the bill. These will be the 
rules when the new legislation commences. They will, however, be 
capable of being amended from time to time by the Board of Trade, 
subject to their being submitted to Parliament by being laid on the table 
of each House. 

In the preparation of the bill every effort, it is stated, has been made to 
ascertain the views of those who are most interested in trade marks. and 
also those who have the greatest familiarity with the administration of 
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the present acts and the judicial decisions thereunder, and it is believed 
that the provisions of the present bill accord with these views in all 
substantial matters. 

Briefly, the bill is intended to consolidate and amend the law relating 
to trade marks and to dissociate the law relating thereto from that 
relating to patents and designs. 

The bill was unanimously approved by the Association of the Chambers 
of Commerce at its last conference. 

On Tuesday, in the House of Commons, it was agreed that the com- 
mittee to consider the bill should consist of tha following :--Mr. Blake, 
Mr. Butcher, Mr. Cripps, Mr, Eve, Mr. Fison, Mr, Fletcher Moulton, Sir 
W. Palmer, Sir C. Renshaw and Mr. Tillett. 


OTHER ELECTRICAL BILLS. 


The Chelsea Electricity Supply Co.'s Bill was before the unopposed 
Committee of the House of Commons on Thursday last week. It seeks 
powers for the extinction of the founders’ shares of the company, and the 
issue of ordinary shares in lieu thereof. The bill was ordered to be 
reported for third reading. 

he Shropshire and Worcestershire Electric Power Bill and the Baker 
Street Bill will now proceed unopposed. 

In the House of Lords on Monday, the Tyneside Tramways Bill and 
the Metropolitan District Railway Bill were read a third time. 

The Charing Cross, Euston «^ Hampstead Railway Bill was further 
considered by Mr. Compton Rickett's committee of the House of Commons 
on Monday. It will be remembered that an adjournment was made on 
Friday last week, as reported in our last issue, in order to enable the 
Westminster City Councii and the promoters to come to an agreement 
with regard to the underground station at Charing Cross. The Committee 
now found the preamble of the Bill proved with certain alterations as to 
the construction of the entrances to the subway. 

The Frest Cumberland Electric Tramways Bill came before the Un. 
opposed Committee of the House of Lords on Tuesday, and was ordered 
to be reported for third reading. The object of the bill is to extend the 
period for exercising the powers conferred by the West Cumberland 
‘Tramways Co.'s Act of 1901 and 1903. 

The Metropolitan Railway Co.'s Bill came before the Unopposed 
Committee of the House of Lords on Tuesday, and was ordered to be 
reported for third reading. The object of the bill is to authorise the 
acquisition of the undertaking of the Harrow & Uxbridge Railway Co., 
to provide for the consolidation of certain preference stocks of the com- 
pany, to empower the company to enter into agreements as to the supply 
of electricity and to raise additional capital, &c. The new capital 
scught is to the extent of £800,000, with one-third borrowing powers. 

In the Houee of Commons cn Wednesday, the London United Tram- 
ways (Ioxtensiou of Time) Bill was read a second time. i 

It has been reported to the House of Lords that the Bucnos Ayres 
Grand National Tramways Co. Bill has been dropped. The object of 
the bill was to confirm an agreement for the amalgamation of the 
Buenos Ayres Grand National Tramways Co. and the buenos Ayres New 
Tramways Co., to increase and re-arrange the capital, deal with the 
arrears of dividend on the preference shares of the Grand National Tram- 
ways Co., and modify the rights of the preference shareholders and 
holders of debentures and debenture stock issued by both companies. 


TELEGRAPHIC COMMUNICATION WITH LIGHTSHIPS. 


In the House of Commons on Monday, 

Mr. BUCHANAN asked the Secretary to the Board of Trade whether 
there was telegraphic communication of avy kind between the Wolf or 
Longships lighthouses and the shore; and, if not, whether it could be 
established at an early date in view of the recent loss of life in the wreck 
of the ship“ Khyber.” 

Mr. BONAR LAW, in a printed reply, said there was no telegraphic 
communication between those two lighthouses and the shore; but both 
stations were able, owing to their proximity to the mainland, to com- 
mun'eate with the shore on clear nights by means of special signalling 
lamps provided for the purpose. Communication from the Longships 
-could also be made by day by semaphore or explosive rocket, and by 
night by explosive rocket. Communication by wireless tslegraphy was 
about to be established between six lightships and the shore, and if the 
experiment was found to be successful the system would no doubt be 
extended to other outlying light stations. He could only say, at present, 
that the case of these two lighthouses would receive consideration. 


METROPOLITAN PNEUMATIC DISPATCH BILL. 


In the House of Commons on Wednesday, Sir J. DIMSDALE asked 
the Home Secretary whether his attention had been called to the bill for 
incorporating à company under the name of ihe Metropolitan Pneu- 
matic Dispatch Co. for the purpose of laying pipes for pneumatic dispatch 
under the streets of the County of London; and whether, having regard 
to the fact that a Royal Commission has under consideration the state of 
London streets and the best mode of preventing congestion of traffic, he 
would oppose the grant of further powers, for breaking up the streets and 
impeding tratlic, to a private company until that Commission had reported. 

Mr. BENN also asked the same question. 

Lord STANLEY, in reply, stated that the London County Council and 
the City Corporation had made representations to him with regard to this 
bill, pointing out the great inconvenience which would result to the in- 
habitants of London from such an extensive interferenco with the streets 
as was contemplated by it. He shared this view and was unable to see 
that any advantage to the postal service could be derived from such a 


system of pneumatic dispatch that would counterbalance the evils arising. 
from the construction of the underground tubes, He viewed with dis- 
favour the proposals of the bill and was strongly of the opinion that 
the measure should not be proceeded with until the Royal Commission on 
London Traffic had issued its report, | 


UNDERGROUND TELEGRAPH WIRES. 

In the House of Commons on Tuesday, in reply to Sir A. Agnew. 

The POSTMASTER-GENERAL said that with the exception of a 
small section where there had been some difficulty owing to differences 
with the road authorities—-now fortunately settled—the line of under- 
ground telegraph pipes was completed to Glasgow. The cable would be 
drawn in along the whole of that line during the year 1905.6. He was 
not in a position to extend the underground line to Edinburgh at present, 
but there would be little chance of serious interruption of communication 
with that city when Carlisle and Glasgow, with a number of independent 
lines to Edinburgh, were both on the same underground system. Рег. 
manent cables had also been laid between London, Warrington and 
Liverpool and from Warrington to Manchester and Carlisle, and a tem- 
porary cable had been drawn in between Manchester, Bradford and Leeds, 


PADDINGTON ELECTRICITY EXHIBITION. 


The Paddington Electricity Exhibition was opened on Saturday 
last at the Queen's- road Baths, Bayswater, London, W., and is to 
remain open until April 8. The exhibition has been organised by 
the Metropolitan Electric Supply Co., the statutory suppliers of 
electricity in Paddington borough, for the purpose of direoting the 
attention of residents of the locality to the numerous modern, 
applications of electricity to lighting, heating and power. The 
Mayor of Paddington performed the opening ceremony, and spoke 
in glowing terms of the future of electricitv. At the luncheon 
which followed, this sentiment was echoed by Mr. F. L. Harris, M. P., 
who drew particular attention to the increasing sale of current b 
the company for power. The Mayor of Holborn and Sir Melvi 
Beacheroft, chairman of the Water Board, also made suitable 
remarks. 

There are quite а large number of novelties which distinguish 
this exhibition from others recently opened. The general arrange- 
ment, too, is artistic and bright, and the exhibition isaltogether well. 
worth seeing. Most of the novelties are in the nature of electrio 
fittings, some exceedingly pretty- and original designs being 
shown. Exhibitors are supplied both with alternating and con- 
tinuous-current, the temporary sub-station of the Metropolitan Co. 
in the building taking the form of an ordinary stand. Alternating 
current is brought into the building at 1,000 volts and is trans- 
formed down by four 50kw. transformers to 200 and 100 volts 
respectively. Continuous current is generated at the company’s 
stand by a number of small motor-generator sets. There are 34 
lighting and power circuits in all, each of which showed an insula. 
tion resistance of not less than 1 megohm on test. 

As at all recent shows of this character, the Dowsing Radiant 
Heat Co. have on view a large and varied assortment of their 
patent luminous electric radiators. Standard-sized radiators of four 
lamps are said to consume 1 unit per hour, but this may be reduced 
by one-half by switching off a pair of lamps. One radiator is sufti- 
cient for a room 12ft. square and of ordinary height. This firi also 
exhibit the apparatus used in the Dowsing radiant heat and light 
treatment (as employed on the hospital ship * Maine“) besides a 
number of other medical appliances in which electricity plays a 
prominent part. 

Messrs. Veritys Limited exhibit dynamos, blowers, fans and all 
kinds of fittings for electric lighting and power. Their excellent 
show includes a spark coil of huge dimensions and a large range 
of “ Aston " radiators, including some examples made of aluminium. 

A neat collection of arc lamps, motor starters, switchboard; and 
general electric fittings has been brought together by the West- 
minster Engineering Co. Attraction is excited here by the electric 
welding apparatus shown in operation. The welding current is 
alternating and obtained at а pressure of about 2 volts from a small 
transformer built in the box-shaped base of the apparatus. When 
the weld is completed the current is automatically switched off. 

Messrs. Babcock & Wilcox show one of their silent gravity bucket 
conveyors, which is periodically set in motion. In addition, this 
firm shows a number of models of their boilers, mechanical stckers, 
water softening and purifying plant, &c. 

An exhibit which calls for special attention, on account of its 
comparative novelty, is the magnetic separator for separating iron 
and steel from other metals and materials, shown by the Hardy 
Patent Pick Co. This separator is already largely used in foundries 
for separating iron from brass, and it is also suitable for extracting 
iron and steel from destructor refuse. In the machine shown the 
current consumption is 6 amperes at 75 volts. The separator con- 
sists of a cylinder placed with its axis not quite horizontally, but 
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with one end higher than the other, so that when revolved, material 
introduced at the higher end will gradually make its way out at the 
lower. This cylinder is placed upon rollers, which enable it to be 
easily revolved, and leave the inside without obstruction for the 
passage of the material through it. Inside the cylinder are about 
12 magnets, extending along the greater part of its length, and 
forming slightly projecting ribs inside it in the direction of its 
length. These magnets are excited by a dynamo, with which 
they are automatically connected and disconnected during the 
revolution of the cylinder. A tray or shoot is fixed inside the 
cylinder near the top, but not connected with it in any way. When 
the magnets, during the revolutions of the cylinder, are passin 
over the tray or shoot, they are disconnected with the dynamo, an 
so drop on the tray any pieces of iron or other magnetic substance 
they have picked out of the material, and during the remainder of 
their revolutions with the cylinder they are in connection with the 
dynamo, and so magnetised and ready to pick out any magnetic 
substance. (The separator is shown to the right in the illustration 
which we give below of Messrs. Henry's stand.) 

The latest electric light fittings in wood are the striking feature 
of the stand oecupied by J. S. Henry (Ltd.). These fittings receive 
immediate and well-merited attention from visitors. They are 
made to suit all the recognised English styles in furniture, and the 
makers have taken great pains to reproduce the truc details of form, 
carving and inlay. А centre table on this stand is furnished, as 


Eranp or Messrs, J. S. Henry (Lrp.). 


will be seen in the accompanying illustration, with two beautifully- 
designed wooden white fittings at either side, in which lamps are 
fixed, and at the base a well for water is provided in which fresh- 
cut flowers can be kept. The centre-piece is available also for 
cut bloom, the very pretty hanging lainps affording a soft bright 
light. No visitor should miss this stand. 

Messrs. R. N. Cunningham & Co. 's stand is arranged under a huge 
shade, requiring no less than 65 ds. of green cloth. At the apex of 
the shade is a flame arc lamp, which is said to be of 6,000 c.p. The 
fittings of this stand inelude many original and artistic designs, and 
there is also an electric fan which oscillates to and fro, the move- 
ment being obtained by an ingenious arrangement which make в use 
of the draught of air produced by the fan. 

One of the neatest stands in the exhibition is that of Messrs. O. T. 
Banks & Co., who show a great variety of decorative fittings. This 
firm was entrusted with the lighting and decoration of the band- 
stand, which looks exceedingly fine. A novelty shown here is Danks’ 
electric lighting surface board, which is covered on one side with a 
cloth interwoven with parallel metal braids, alternate braids being con- 
nected together and with one terminal of the clectric current supply by 
а flexible cord. Connection between the electric lamp, electric motor, 
or other piece of apparatus with these braids is made by pins which 
are pushed into the cloth until they come into contact with the 
braids. This electric lighting surface board may be employed for 
many purposes. We were shown how 1t 1s used for domestic pur- 
poses. The electric board in this case was io the form of a narrow 
strip inserted between the leaves of an ordinary table, so that the 
electric cushion was flush with the surface of the table. An ordinary 
table cloth covered the table, and a portable electric lamp anywhere 
on this table could be lighted by pushirg two pins with small 
Porcelain heads into the electric cloth. The pins are connected to 
the lumps by two flexible conductors. 

Messrs. Rushleigh Phipps & Co. have a good display of electric 
di, n fittings, heating and cooking apparatus, laundry irons, bed 


warmers, and so on. The electric stoves shown have resistances 


built up of alternate strips of mica and resistance metal, it being 


claimed that this construction is both efficient and reliable. Another 
speciality of this firm is an improved electric candle. 

Messrs. Palmer & Co. have some beautiful specimens of artistic 
metal fittings on view, the object of the firm being to avoid osten- 
tatious designs and to produce fittings of tastful appearance and fine 
workmanship. 

The Sir Hiram Maxim Electrical and Engineering Co. have on 
show at their two stands (Nos. 20 and 22) all kinds of electric 
lamps and fittings, including a goodly array of the type of are 
lamp supplied to the Underground Electric Railways Co. in large 
quantities after severe trial. These arc lamps burn in series of five, 
and when any one is switched off, or fails for any reason. an 
equivalent resistance is inserted automatically into the lamp circuit, 
so that the lighting is not interrupted. The company's new type 
of shade-carrier lampholder is in evidence, and the Huntalite 
candle lamp is conspicuous on this stand. 

The British Westinghouse Co. show motors and accessories in 
large numbers. Among the instruments is a 5-ampere 200-volt 
50 ~ Westinghouse single phase integrating wattmeter with glass 
cover. This meter is practically a forni of alternate-current induc- 
tion motor, and has no moving contacts or commutators. It is 
said to measure correctly on inductive and non-inductive load. 
Amongst the auxiliary apparatus shown is a power-factor meter 
and a single-phase synchroscope, the latter instrument indicating 
the phase relation of alternators about to be paralleled. 

A number of electrically-driven ‘ Blackman ” fans, ranging in 
diameter from 18in. to 30in., are exhibited by the James Keith & 
Blackman Co. 

The Langdon-Davies Motor Co., show a number of alternating 
uud continuous-current motors, some separate and some coupled 
to machinery, such as a Bentall" chaff-cutter, a boot-finishing 
machine, a sausage-chopping machine and an organ blower. 

The Shredded Wheat Co. show the manner in which wheat is 
shredded by electrically-driven machinery, and then baked in an 
electric oven. 

The Pluto” electric heaters, which we have quite recently 
described, are exhibited by the Electrical Corporation. 

Electric Flashlights (Ltd.), show a number of signs which are 
alternately illuminated from behind. The periodical switching on 
and off is, we are informed, not effected by a motor or by clockwork 
but by a simple contrivance worked by the heating effect of the 
current. 

Electric fittings of all descriptions are displayed by Messrs. R. 
Brightwell, Frederick Sage & Co., Ivor B. Blaiberg & Co. and E. 
Wheatland & Sons. 

In connection with any display in the West of London of domestic 
appliances associated with “the house beautiful,” the name of 
William Whiteley naturally comes to the fore, and, consequently. 
the visitor to Paddington Electricity Exhibition will be prepared to 
find a large range of all kinds of domestic appliances at this firm's 
stand. West London's Universal Provider is prepared to supply 
electrical articles of every kind, and examples of many of the best- 
known electrical manufacturers’ goods are shown by Messrs. 
Whiteley. Keen competition in the price of a well.known make of 
incandescent electric lamp was a noticeable feature at this stand on 
the occasion of our visit. 

Electric lifts and accessories are shown by Messrs. Waygood & 
Co., and a fine assortment of motors of sound design and manufacture 
by the Morris-Hawkins Electrical Co. and by the Crypto Electrical 
Co. 

Instruments, transformers, switches and many other well-made 
electrical accessories are displayed at the stand of Messrs. Elliott 
Bros., and telephone and telephone accessories by the National. 
Telephone Co. 

A Sunbeam electric light bath for treating gout, rheumatism. 
lumbago and other complaints, is shown by Mr. C. M. Holmquist. 

The miscellaneous exhibits include various kinds of electric signs 
in operation, embroidering and engraving by electricity, and, finally, 
we may mention the Radium exhibit, where the wonders of radium 
are shown by means of a spinthariscope. 


Holborn and Finsbury Exhibition.— We learn that this exhibi- 
tion has proved successful beyond the most sanguine anticipations. 
The attendance has been large every day, and the class of visitors 
such as to lead to considerable business being transacted. This 
success must be very gratifying to all concerned The speciality 
which the County of London Electric Supply Co. has always made 
of power supply in the Clerkenwell,’ Holborn and St. Luke's districts. 
and which has attracted a very large number of power users. is 
emphasised by the exhibition, and will, doubtless, result in a largc 
and immediate demand for a considerable extension of this сош. 
pany's operations in connection with power supply. 
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. LEGAL INTELLIGENCE. 


United Motor Industries (Ltd.) v. Olark. 


In this action plaintiffs claimed damages £61 from defendant, Mr. C. O. 
Clark (trading as Oliver, Clark & Co.) for alleged negligence in wiring the 
plaintiffs’ stand at the recent Automobile Show at Olympia, where a fire 
broke out on one of the stands owing to an electric cable fusing in a show- 
case belonging to plaintiffs. The hearing of the case occupied two days, 
and judgment was given for defendant, who had installed the electric 
light at 34 other stands at the exhibition without any fault being found 
in respect of any one of them. Expert evidence for the defence left no 
doubt as to the cause of the supposed fire —viz., celluloid being placed in 
too close proximity to the electric lamps. 

His Honour accordingly gave judgment for defendant on b.th claim 
and counter-claim, with costs. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Birmingham Corporation require a tramways inspector, between 
25 and 45 years of age, and with knowledge of tramway-track con- 
struction. Applications by April 12. 


Mr. David C. Rattray, assistant engineer to the Lancashire & 
Yorkshire Railway Co, has been appointed chief engineer in the 
place of Mr. W. B. Worthington, who joins the Midland Co. Mr. 
A. Watson, resident engineer to the company at Bolton, has been 
appointed assistant engineer. 


In the place of Mr. J. W. Drew, who is retiring, Mr. N. W. 
Prangnell has been appointed chief mains engineer of the Metro- 
politan Electric Supply Co. 

Mr. R. H. Roberts has been appointed by Marylebone (London) 
Council inspector of electric cable trench reinstatement work. 

Mr. I:ldin S. Moulden has been appointed an instructor in elec- 
trical engineering at the South Australian School of Mines and 
Industries, Adelaide. 


Bath.—To cover excess expenditure on electric lighting exten- 
sions, the Council have decided to apply for sanction to a further 
loan of £9,400. 


. Belfast.—The city clectrical engineer (Mr. Victor A. Н. McCowen) 
is to report проп the demand of the British Electric Traction Co. 
for a supply of at least 150,000 units per annum for the Cavehill 
and Whitewell tramway. 


Bexley.—The Council have decided to adopt a scheme of assisted 
wiring of consumers’ premises and also to supply lamps. 


Brentford. —The Council have considered the report of the clerk 
(Mr. S. Woodbridge) on the recent Board of Trade inquiry with respect 
to two applications for a provisional order for the district. The 
Board were inclined to grant an order to one of the applicants, but 
required the Council to indicate which of the two schemes they con- 
sidered the more satisfactory. 


Camberwell (London).— Under the Electric Lighting Areas Act, 
1904, certain portions of the authorised areas of electricity under- 
takers within the boroughs of Southwark and Bermondsey and also 
of the South London Electric Supply Corpn. and Lewisham Com- 
panies have been transfered to Camberwell, and the London Elec- 
trie Supply Corpn. recently applied to Camberwell Council for & 
certified map of the altered area, but the Council have instructed 
the town clerk not to certify this map “ having regard to the diffi- 
culties which might arise in the future 1n reference to the purchasing 
power of the Council." 

The Council have accepted the offer of the County of London Electric 
Supply Co. to provide a stand-by supply for the Old Kent-road baths at 
id. per unit, provided no gas lights for illuminating purposes are 
installed, except in the washhouse portion,” but pilot gas fittings are to 
be allowed in certain parts. | 


Chelsea (London).— Thee Council have now accepted the terms 
of the Chelsea Electricity Supply Co. for the supply of electric 
eurrent for lighting the new baths. 


Chester.—The Tramways committee recommend the Council to 
proceed with extensions of the electric tramway, estimated to cost 
£17,000. These extensions were decided upon some time ago, but 
deferred pending consideration of the substitution of motor 'buses. 

Last week Ald. Н.Т. Brown submitted the annual financial budget. 

The income of the electric tramways for the year not yet finished 
would (he said) be £9,462, against £8,916 in preceding year. The 
expenses amounted to £9,837, including interest on loan and sinking fund. 
The surplus on the year's working on the 25th inst. was £224. 7s. 10d. 
There was no reserve fund, and, so long as the loan period lasted, all 
renewals and repairs must be met out of revenue. 

The income from the electric lighting undertaking for the 12 months 
was £17,123; compared with £16,531 in 1903. The profit was £108, бз. 11d, 


Chüi.—Messrs. Manuel and Horacio V. Ortúzar have been 
granted a concession for the construction and working for a term of 
10 years of an electric tramway between Santiago de Chili and San 
Bernardo. 


Oleethorpes.—The Electrical committee have been requested to 
open negotiations with Grimsby Street Tramways Co. with a view 
of arranging for the company to retain control of the power station for 
a further period of five years. The draft agreement with Messrs. 
Foote & Milne for supply of electric energy has been forwarded to 
Mr. C. S. Vesey Brown for report. Mr. Brown has also been asked 
to state whether, in the event of the Council lighting the King's 
Parade with electricitv, he would recommend Nernst or arc lamps. 


Companies to be Struck Off Register.— The London Gazette 
for March 28 contains a list of companies which will be removed 
from the register of joint stock companies in three months, unless 
cause is shown to the contrary. These include the following :— 
Cowper Coles Zine Extraction Synd., Edison Telephone Co. of 
London, Electric & Magnetic Co., Electric Tramcar Synd., Elec- 
trical Wonder Co., Herculite & Electrical Mfg. Co., New British 
Incandescent Electric Lamp Co., Reno Electric Stairways & Con- 
veyors (reg. Feb. 20, 1902), Tramway Starting & Stopping Co. 


Castoms Decisions.— The Australian Commonwealth authorities 
have recently decided that electrical machines used for the same 
pe as Röntgen apparatus, and used only by physicians, shall 

e admitted, as surgical instruments, free of duty. 

The Japanese Customs suthorities have increased the duty on sub- 
marine telegraphic cables and underground telegraphic lines or cables 
imported into Japan by 10 per cent. ad val., thus raising the duty to 
20 per cent. ad val. 


East Ham.— On Tuesday the Council ratified the agreement with 
Ilford Council whereby the tramway from the eastern boundary of 
East Ham to Ilford Broadway is leased for seven years to East 
Ham Council at 6d. per car mile run over the section. | 

East Ham Corporation is responsible for all third party risks of the 
cars, while Ilford is liable for accidents through defects in the permanent 
way and overhead lines. Bs M 

The lease may be re-considered in the event of the horse tramways to 
Stratford being electrifi 2d. | | 


Blectiic Motor Delivery Vehicles.— Mr. E. M. Trowern, secre 
tary of the Retail Merchants’. Association, Toronto, Canada, has 
recently returned from Detroitand Cleveland, where he has inspected 
the motor delivery waggons and drays.in use in those cities." Не 
has presented a report which is favourable to the adoption of the 
electric motor delivery system. It is stated that recent develop- 
ments indicate that the delivery of parcels and even heavier goods 
by electric motor vehicles is probable in Toronto. ak, 


Electrical Exhibitien, 1905. — The first meeting of the executive 
committee took place on March 21. Mr. E. Cunliffe-Owen, C. M. G.. 
Secretary of the Metropólitan Electric Supply Co., was unanimously 
elected chairman, and Mr. C. S. Northcote (Veritys Limited) was 
elected deputy-chairman ; the appointment of Mr. W. Davenport as 
secretary was confirmed. It was decided that the exhibition shall 
take place at Olympia from Sept. 25 to Oct. 21 inclusive. Sir 
W. H. Preece, K.C.B., was unanimously invited to accept the pre- 
sidency of the exhibition. The managers appointed were Messrs. 
Bridges and Smith, Balfour House, Finsbury Pavement, London, 
E.C., and to these gentlemen all enquiries respecting the allotment 
of space should be addressed. The following is the executive 
committee of the exhibition (the Municipal Electrical Association 
having still to elect their representative) :— 

Baynes, S. W. (Borough Electrical Engineer, St. Pancras). 

Bevis, H. (General Electric Co.). 

Bishop, O. H. (Edison Swan Co.). 

Butler, H. W. (Electrical Power Storage Co.). 

Cunliffe-Owen, E. (Metropolitan Electric Supply Co.). 

Dobson, Sydney T. (St. James’ and Pall Mall Electric Light Co.). 

Elder, T. C. (Brush Co ). 

Kingsbury, J. E. (Western Electric Co.). 

Northcote, C. S. (Veritys Limited). 

Oppenheimer, H. (International Electric Co.). 

Packenham, W. L. (Crompton and Co.). 

Patchell, W. Н. (Charing Cross (West. End & City) Elestricity Supply Co.). 

Portheim, Roland S. (Bruce Peebles and Co.). | 
The managers of the exhibition, Messrs. F. W. Bridges and G. D. 
Smith, have had many years’ experience in connection with 
successful trade exhibitions at the Agricultural Hall, Earl's Court, 
and elsewhere. 


Blecti icity in Mining -In a report on the coal industry of the 
United States for 1908 it is stated that the increase in the use of 
electrically-driven mining machinery in the West Virginian mines 
has been remarkable. The total number of machines in use in 1898 
was 86. In 1903 there were 788, of which 50:2 per cent. were 
driven electrically. In the bituminous coal mines of the United 
States there were in use in 1903 435 electric locomotives and 391 
dynamo-electric machines; in the anthracite mines 84 electric 
electromotives and 81 dynamo-electric machines, FS 
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Erith.—The Council have received sanction to a further loan of 
419.878 for electric lighting. 


Exhibition.— A six days’ electrical exhibition was opened at the 
Town Hall, Cromer, on Monday. The promoters are Edmnndson's 
Electricity Supply Corpn., who are working the local electricity 
works under lease from the Council. The profits are to be given 
to & local hospital. 


Forthcoming New Books and New BEditions.—‘ The Elec. 
trician“ Printing & Publishing Co. (Ltd.) announce the issue 
shortly of “ Electricity Meters and Their Management," by С. Н. W. 
Gerhardi; The Electricians' " Primers, in 3 volumes (Vol. I., 
Theory; Vol. II., Electric Lighting, Power and Traction; Vol. III., 
Telegraphy, Telephony, Electro-Chemistry, Electro- Metallurgy and 
Miscellaneous; “ A Digest of the Law of Electric Lighting, Electric 
Power, Electric Traction, &c.,“ by A. C. Curtis-Hayward, A. I. E. E., 
solicitor; ‘‘ The Steam Engine Indicator and Indicator Diagrams," 
by W. W. Beaumont; Electric Motive Power and Gearing,” 
(revised by Mr. G. Thomas-Davies) ; “ Submarine Telegraph Cable 
Laying and Repairing,” by H. D. Wilkinson: The Electrician’ 
Wireman's Pocket Book," by F. C. Raphael. 


Frome.—An inquiry was recently held into the application of 
the Council for sanction toa loan of £7,030 for electric lighting 
extensions, &c. 

The clerk (Mr. H. E. Ames) said the amount was made up of a deficit 
of £1,483 on original contract, cost of decreasing size of one of the 
original engines £551; new engine, dynamo, boiler, pipe work, &c., £4,150; 
meters, &c., £316 ; additional lamp posts, £230; and engineering con- 
tingencies, £400. £28,500 had already been borrowed and it was expected 
that the increasing demand for current would necessitate an application 
for a further loan of £10,000 next autumn. 


Huddersfield.—The accounts of the electricity department for the 
year to Dec. 31 last show total capital expenditure £175,972. 16s. 8d., 
an increase of £2,465. 5s. 5d. 

The net revenue was £25,506. 4a. 11d., working expenses £12,044. Os, 3d. 
The Electricity committee have charged all capital items direct to revenue 
as a form of special depreciation. The gross profit was £13,410. 1s. 8d., 
plus £288. 6s. 9d for bank interest. Interest charges were £5,003. 12s., 
£4,819. 11s. 5d. was put to redemption of loans, and £3,875. 5s. to aid of 
borough rate. 1,587,161 units were sold, compared with 1,559,960 in 
previous year. There are 2,017 private consumers, with the equivalent 
of 140,161 8 c.p. lamps against 1,884 and 132,582 respectively at Decem- 
ber, 1903. 

Inland Telegraph Rates.— The Postmaster-General has informed 
a correspondent that he has no intention of proposing any reduction 
in the telegraph rate. 


Japan.—At the extensive copper mine at Besshi a large electrical 
plant is being erected, which when completed will provide motive 
power for all the trolley cars, trams and machinery in use at the 
mine. From this mine 5,000 tons of copper were taken in 1904. 


Leeds.—The receipts of the Corporation tramways department 
for the year ended March 25 were £295,000, an increase of about 
£17,000 on 1904. 

Of the 64,223,666 passengers, 4,781,417 paid 4d., 50,778,052 1d, 
1,424,136 làd., 6,150,880 2d. and 1,089,181 3d. During the preceding 
12 months the total was 60,789,284. The average receipts per car-mile 
amounted to just over 10d., a slight decrease on the preceding year. 


Leeward Islands.— Telephone services exist in Antigua, St. Kitts 
and Dominica, in each case managed as Government departments. 
In Antigua there are 146 instruments in use and 260 miles of line, 
in Bt. Kitts 84 instruments and 251 miles, Dominica 45 instruments 
and 180 miles. In Dominica the telephone extends to a distance 
of 52 miles, connecting up the important planting districts in the 
north of the island. 


Light Railways.—The Board of Trade have extended the time 
for completing the Colwyn Bay and Llandudno Light Railway. 


The Light Railway Commissioners have issued the draft of the 
Maidstone Corporation Light Railways (Extension) Order. 

The standard gauge was originally specified, but this has been altered 
to a Bft. Gin. gauge. A clause has also been inserted for the protection of 
the Kent County Council, providing that “in constructing certain of the 
proposed tramways Maidstone Corporation shall pave the whole width of 
the metalled portion of the road on which the tramways are laid with 
wood blocks, or where the gradients are unsuitable with granite setts, and 
shall make good all footpaths, gullies and drains interfered with." 

The extensions of the Cheltenham & District Light Railway Co. 
were officially inspected on Tuesday. 


The Board of Trade have confirmed the Basingstoke and Alton 
Light Railway Order, 1905, amending the 1897 Order as to speed, 


Llanelly.—A provisional agreement has been made between the 
Council and the South Wales Electrical Power Distribution Co. in 
regard to electricity supply and electric tramways, and the Council 
have conditionally decided to withdraw their opposition to the 
company’s bill. The company has agreed to contribute £1,000 
towards costs already incurred by the Council and to a penalty 
clause, and have met the Council on other points. 


London County Oonucil.—At Tuesday's meeting it was agreed 
to loan Battersen 47.306 and St. Pancras 45.370 for electric lighting. 

Lighting the Embankment Gardens —The Parks & Open Spaces Com- 
mittee recommended an expenditure of £1,000 for lightinefelectricallv 
the Villiers-street section of the Victoria Embankment, Gardens.— 
Referred back. 

Tramways.—The Highways committee recommended that £150 be 
allowed to the chief officer of the tramways for the purpose of visiting. 
during the Easter recess, New York, Washington, Boston and other cities 
in the United States. 

The same committee recommended that an underground conduit system 
of electric traction be adopted for the construction of certain tramways 
in the Council's southern area; that the estimate of £351,900, submitted 
by the Finance committee, be approved for this work ; and that the High- 
ways committee be authorised to obtain tenders for execution of such 
works. The length of the tramways affected is 174 miles of single line. — 
Postponed for a week. 


Long Baton. An inquiry was held last week into the application 
of the Council for permission to borrow £5,500 for electric lighting. 

The clerk (Mr. Edwin Williams) said £20,000 had been already borrowed 
for electricity works, which were started in January, 1903, and the net 
profit for the year ended March last (at which time there were 215 con- 
sumers) was £231. The electrical engineer and manager (Mr. Frank 
9 said the present plant capacity was equivalent to 13,600 8-c.p. 
amps. 


Macclesfield.— The Board of Trade have extended the electric 
lighting order 1901 to the end of 1905. 


Manchester.—The Electricity committee decided on Wednesday 
to appeal against the judgment in ‘ Midwood v. Manchester Cor- 
poration " reported in our last issue. 


Marylebone ( Gondon).—Mr. Arthur Wright, consulting electrical 
engineer to the Council, has informed the Electric Supply committee 
that he recently became a direct shareholder in the Reason Mfg. Co. 
(Ltd.) and that in all probability he will shortly be made a director. 


Motor Vehicle Law.—At West London Police Court on Monday. 
Claud Clench, electrical engineer, was summoned for driving a 
motor car in a dangerous manner, and for neglecting to have a 
distinguishing number affixed to the general identification mark. 

Defendant was driving a car belonging to the Whitlock Automobile Co., 
Kensington, in King.street, Hammersmith, on March 7, when a brougham 
in front of him suddenly stopped, and, in order to avoid colliding with 
the brougham or a tramcar that was travelling alongside, he turned his 
car into the curb and knocked down a sandwichman who was standing 
there. For the defence evidence was given that the affair was accidental, 
and it was contended that a man who acted, as defendant did, for his 
self-preservation could not be held liable for injury done to another person. 
Defendant had voluntarily agreed to compensate the sandwichmap. The 
magistrate dismissed the summons. 

On a second summons Mr. Firth, who defended, alleged that not 
defendant but London County Council was responsible for the absence of 
a number on the identification plate. Under the act each manufacturer 
was assigned an identification mark, and the mark of the makers in 
question was А LR.” Nothing was said by the Council's officials about 
& number. Counsel contended that the section of the act, though badly 
drafted, implied that only & number was necessary in addition to the 
identification mark when the manufacturer had more than one car in use. 

The Magistrate: It is quite a new point. It seems the Council's mark 
assigned to your client is null and void, but whether that relieves him 
from the consequences of an infraction of the act is another matter. It 
is an extremely difficult legal point, and I shall take time to consider it. 
The summons was adjourned. 


Newcastle-on-Tyne.—The double-decked covered-in cars on the 
tramways having proved successful, it has been decided to cover 22 
more of the same type of cars. 


Parcel-Oarrying on Tramways.—The scheme devised by Мап. 
chester Tramways committee for carrying parcels will be inaugurated 
on Monday. 

The scheme will be adopted not only within the city and the area of 
Greater Manchester, but also for despatch to any part of the kingdom 
and abroad. A special sub-committee will have charge of the depart- 
ment, with Mr. Ald. Bowes as chairman, Vans will call at each of the 
sub-depots and receiving offices frequently during the day, and at ware- 
houses, shops, or other places of business, for collection of parcels, on 
application to chief parcels office. Stamps for prepaid parcels may be 
purchased at face value in numbers of 25 upwards, Within the area of 
Manchester and Salford and a portion of Stretford a parcel not exceeding 
14lb. will be carried for 2d., under 281b. 3d., under 561Ь. 4d., under 112lb. 
6d. A slightly higher rate will be cbarged for collection and delivery 
beyond the city area. Special parcel.carrying cars are to run over the 
city system, ordinary passenger service cars being used for parcels up to 
about 561b. Messengers will deliver parcels up to 281b. to any address 
within reasonable distance of the depot or line of route. There will be 
an express messenger service, and parcels not exceeding l4lb. can be 
placed immediately in charge of special express messengers, who will 
take them to any destination within half mile of any Manchester tram 
terminus or line of route at low fixed charges. Conductors of € 
Corporation passenger cars will receive at any stopping place written 
applications for a parcela van to call at any address within the prescribed 
area. The committee have further made arrangements to act as agenta 
for all railway companies, 
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Parcel Post to America --The Postmaster-General announces : 


that arrangements have been made for an official parcel post service 
with the United States, in addition to the service already maintained 
through the agency of the American Express Co. The. new service 
comes into operation to-morrow. The limit of weight for parcels 
will be 4lb. 60z.; and the postage 2s. per parcel. There will be no 
non-postal charges apart from Customs duty. The insurance system 
will not apply to parcels sent by the new service, und Customs duty 
must in every case be paid by the addressee. 


Penny Post to Australia.— The Postmaster-General announces 
that arrangements have been made for the reduction of the letter 
postage to Australia to 14. per 4oz. 
to-inorrow (Saturday). 


Personal.— We are informed that Mr. John R. Dick, having 
completed the term of his agreement as one of the managing 
directors of the Reason Mfg. Co. (Ltd.). has decided to retire from 
the board on April 10. | 


Presentations.—A timepiece was recently presented by the staff 
of York Corporation electricity works to Mr. A. V. Wardrop, who 
leaves to become chief electrical engineer at апа. 

Mr. Wm. Grant, manager of Rotherham tramways, on leaving to 
take up а similar position at Ayr, has been presented by the staff 
with a silver tea and coffee service and waiter. 

Mr. R. Jones, station superintendent at Rotherham, on leaving 
for Southend-on-Sea, has been presented by the staff with a case of 
1 instruments and a framed photograph of the members of 
the staff. 


Ship Lighting.—The new Japanese battleship, the ~ Kashima,’ 
launched from Elswick shipyard last week, is fitted with a very 
complete electric lighting and power plant. 

For lighting about 1,250 incandescents are used, and there are six 
powerful search-lights. For ventilation there are a number of electric 


fans, and electric motors are employed for driving machinery on board. 


There is also an elaborate installation of telegraphs, voice pipes and tele- 
phones and a wireless telegraph equipment. 


Southwark (London).—The Council have refused the offer of 
the County of London Electric Supply Co. to supply electric current 
for street lighting at 2d. per unit. 

The Board of Trade bave written to the Council for their observations 
upon the description of an ndditional system proposed to be adopted by 
the London Electric Supply Corpn., stating, also, that the Board proposed 


to approve the company’s application for sanction to connect part of 


their electrical circuits with carth, subject to certain conditions. 

The communication has been referred to а committee, 

Suicide. Dr. Javier Los Arcos, a former Director-General of 
Posts and Telegraphs of Spain, committed suicide on the 24th inst. 
by throwing himself into the sea at Badalona, near Barcelona. 

Telephone Operators Union.—Some of the National Co.'s 
operators in Dundee have formed a union to organise an appeal to 
Parliament to ensure that the services of all the company's Dundee 
staff be retained when the company’s undertaking is taken over by 
the Governinent. 


Thefes.— Within the past month telegraph wires running by the 
side of the River Lea have been cut and carried away on nine 
separate occasions. About суі, of wire, value over £86, has been 
taken. At North London Police court on Tuesday three men were 
charged with the offence and remanded. 


Torquay.—The Council have been asked by the L.G.B. to supply 
further information in support of the recent application for sanction 
to & loan of £42,000 for new electricity works. 


Wandsworth (London).— The Board of Trade have been asked 
to nominate a referee to settle a difference between the Council and 
the L.C.C. on the subject of tramway feeder pillars on the Clapham- 
Tooting line. 

Water Power in Italy.—It is announced that Ancona Provincial 
Council have voted a money prize for the best scheme for utilising 
the water power of the Senteno for electrical and other industrial 
purposes, including the operation of an electric line to connect thc 
two lines of railway which run on each side of the Misa valley. It 
is estimated that the project would involve an expenditure of 
2,000,000 lire. 

Numerous schemes for the utilisation of the water powers avail- 
able in Italy are attracting the attention of capitalists, and almost 
daily concessions are being granted to contractors and others for 
putting these schemes into operation. During the past few months 
the financial and industrial journals published in the chief cities of 
Italy have described many schemes of this character. 


West Ham.—The Treasurer, in his estimates for the coming 
year, has made provision for an anticipated deficiency of £2,000 on 
the electric lighting undertaking. £8,000 has been contributed 
from profits of the tramways in relief of rates for the current year. 

The Treasurer states that he has postponed the estimate for the coming 
12 months until September, owing to the uncertainty as to the dates on 
which the lines now being electrified will be completed, the period the 
ears will be running, and the increased capital charges. 


The change will take effect. 
The postage on letters from Australia to' 
the United Kingdom will at the same time be reduced to 2d. per 302. 


Wireless Telegraph Notes.—The Gesellschaft fur Drahtlosc 
Telegraphie, of Berlin, inform us that the Dutch Government has 
ordered four wireless telegraph stations on the Telefunken“ 
system for training telegraph operators. The station at Scheven- 
ingen has been re-equipped so as to be able to transmit over 400kin. 
(250 miles). Two ships equipped with this wireless telegraph 
system have been ordered to the Dutch Mast Indies to undergo 
tests as to the behaviour of the apparatus in hot climates. It is 
stated that the Government of Ecuador has also decided to instal 
two stations, one at Guayaquil and the other at Puna. Two 
experimental equipments for fortresses have been supplied to the 
German military authorities. Other sets have been installed on a 
pilot steamer, and in seven stations in connection with war ships. A 
number of other installations on order are in progress of construction. 

Blectrical Chess Olub.—The members of this club encountered 
the Gencral Electric Co. Chess Club on Thursday last, when the 
“ Electricals ” beat the © Generals by 53 to 25. 


Dinners.— The annual dinner ofthe Brighton Contract department 
of the National Telephone Co. was held at Brighton on Friday, Mr. 
Н. Julius Maclure іп the chair. Mr. 1°. Roberts, responding to the 
toast of the company, said that at present they were adding 40 lines 
a week to the National system. 

The annual dinner of the employés in Lowestoft Corporation’s 
tramway and elcctricity departnicnts will take place at Lowestoft 
this (l'riday) evening. 

Dance —ltobertson Electric Lamps Fire Brigade held а very 
successful Cinderella dance at Robertson Hall, Brook Green, Ham- 
mersmith, London, W., on Saturday last. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is now ready, price I5s., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date (to Feb. 22), and the Directorial Division of the new 
volume has been corrected up to February 1ИҺ, 1905. All 
branches of Electrical Engineering and Industry are fully 
treated, and Electro-Financial matters have received every 
attention in the new volume, which aggregates more than 
2,000 pages. If possible, the Directory Division is more 
complete and accurate than in previous issues. All mere 
lists of members of societies and institutions are excluded, 
as quite unreliable for Traders’ purposes. The number of 
large sheet Tables, &c., has been increased, and the 1905 
Edition of this indispensable] work is offered as the most 
complete book of the kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry (including 
the new “ Special Mining Rules,” issued Feb. 22). 


TENDERS INVITED. 


Luton Town Council invite tenders for supplying and erecting 
certain plant and machinery at the electricity works, Luton, in 
accordance with plan and specifications of the electrical engineer 
(Mr. W. Н. Cooke, M.I.E.E.) Town Hall, Luton, from whom 
further particulars after April 15. Tenders to the town clerk (Mr. 
Geo. Sell), Town Hall, Luton, by 4 p.m. May 19. See also an 
advertisement. 

Johannesburg Municipal Council invite tenders for supply and 
erection of switchboards and accessories for their new direct and 
alternating-current power station. Specifications, &c., from the 
consulting engineers (Messrs. Mordey & Dawbarn), 82, Victoria- 
street, Westminster, S.W., to whom tenders by noon April 27. See 
also an advertisement. 

The Municipal Council of George Town, Penang, invite tenders for 
supply and delivery, f.o.b., of a 800kw. steam dynamo, motor 
generator, balancer, switchboards, &c. Specifications, &c., from the 
consulting engineers (Messrs. Preece and Cardew), 8, Queen Anne's- 
gate, Westminster, S. W. Tenders to Mr. R. M. Christie, 4, East 
India-avenue, London, E.C., by noon April 18th. See also an 
advertisement. 

Hammersmith (London) Borough Council invite tenders for supply 
of boiler flues and economisers, high: presio steam pipes, steam 
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and feed-water pipes, exhaust.steam water heater and circulating 
water pics. steam valves and feed-water heaters and coal elevator. 
Tenders to Town Hall, Hammersmith, by 4 p.m. April 5. 


Batley Corporation invite tenders for permanent-way construc- 
tion and paving of Bradford road tramway route, overhead equip- 
ment, steel poles, &c., feeder cables, conduits and accessories. 
Tenders to the town clerk (Mr. Jos. Hanson Craik) by April 17. 

Tenders are wanted by 4 p.m. April 12 for electrical engincers’ 
work at the Union of London & Smith's Banking Co.'s new bank at 
Batley. Plans, &c., of Walter Hanstock & Son, Branch-road, Batley. 

Manchester Electricity committee invite tenders for supply, 
delivery and erection at Dickinson-street gencrating station of high 
and low-tension switchboards. Tenders to chairman of Electricity 
cominittee, Town Hall, Manchester, by April 4. 

The Lancashire & Yorkshire Railway Co. (Manchester) require 
tenders by 10 а.ш. April 3 for 12 months’ supply of stores, including 
signal and telegraph fittings, signal, telegraph and electric light 
wires, &c. 

London County Council require tenders by 10 a.m. April 4 for 
eight 500kw. induction motor-generators for electric tramway sub- 
stations, and also for wiring material, low-tension cables, cable 
boxes, &c. Specifications from County Hall, S.W. 

The Clyde Navigation Trustees require tenders by April 10 for 
electric power generating and lighting plant for Clydebank Dock. 
Particulars from Mr. G. H. Baxter, 16, Robertson-street, Glasgow. 

Clyde Navigation Trustees also want tenders by noon April 17 for 
supply of boilers and superheating apparatus for Clydebank Dock. 


Colchester Electric Light and Power committee invite tenders by 
April 5 for independent surface-condensing plant and electrically- 
driven pump. 

St. Marylebone (London) Council invite tenders for supply, 
delivery and maintenance for two years of house meters. Tenders 
before 4 p.m. April 4 to the town clerk. 

Aberdeen Corporation invite tenders for one surface condenser 
with air pump, oil separator, &c. Tenders to the city electrical 
engineer (Mr. J. Alex. Bell) before noon April 19. 


(lasgow Corporation also invite tenders by 10 a.m. April 5 for 
tramway stores for one year from June 1. 


Nuneaton and Chilvers Coton Electricity committee invite tenders 
by April 10 for cables and joint boxes. 


Horsham Council invite tenders by April 18 for a steam balancer 
set and steam and exhaust pipes. 


Erith Council invite tenders by 4 p.m. April 17 for wiring car 
depot and workshops. 


Sydney (New South Wales) Council require tenders by May 30 
for a six-cell refuse destructor and flag-making plant. Specifi- 
cations, &c., from office of Agent-General for New South Wales, 
Victoria-street, London, S.W. 


The magistrates of the City of Utrecht, Holland, invite tenders 
before April 8, for 20 complete electric motors for the city tramways. 
Specifications from the Town Clerk. tx 

Dar (France) Municipality invite tenders by May 14 for. a con- 
cession for the electric lighting of the town for 35 years. Particulars 
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from and teadtrs to La Mairie de Dax (Landes). | 

Tenders will be opened on April 10 at the Ministry of Marine, 
. Madrid, for the provision of an electric lighting installation on 
board the cruiser * Cataluña.” А deposit of 9,500 pesetas is 
required to qualify a tender and a local agent is а practical neces. 
у, as a foreigner entering into contracts for the performance of 
public works in Spain is compelled to renounce by public act all 
rights to which he may be entitled by the law of his own country so 
far as his contract is concerned, and to accept any administrative 
decision that may be issued respecting questions arising from that 
contract. , 


TENDERS REOBIVED AND AQOEPTED. 

Southend-on-Sea Council have accepted. the following tenders :— 

Stirling Boiler Co. (two boilers) £2,972. 

Electric Constraction Co. (350kw. steam dynamo), £2,946. 
J. Carter & Sons (economiser), £614. 

General Electric Co. (two motor-driven feed pumps), £602. 

The tender of the Hart Accumulator Co., for renewal of poaitive 
battery of 132 cells at £331, and 10 years’ maintenance at £39 per annum, 
has also been accepted. 

Woolwich Guardians have accepted the tender of W. T. Henley’s 
Telegraph Works Co. for supply of 900 yds. of 19/14 mains at 
£280. 5s. 8d. per mile, and 450 yds. of 19,16 at £157. 11s. 10d. per 
mile. Callender's Cable & Construction Co. tendered at £230. 10s, 
and £157. 15s., Siemens Bros. & Co. at £280. 5s. 6d. and £157. 12s., 
and the Western Electric Co. at £210. 5s. 6d. and £128. 

Erith Council have accepted the tender of J. T. Jarvis & Sons for 
nssisted wiring of consumers’ premises at 10s. 6d. per point. Other 
tenders were W. Dickinson 10s. 9d., G. A. Moore 128. 6d., Wood. 
ville [electric Co. 128. 10d., Hooper, Nearey & Co. 14s, Ward 

Os, 149. 
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Fulham (London) Council have received the following tenders :— 
Condensing Plant, 


28in. vacuum. 26in. vacuum. 


Worthington Pump Co. (accepted? .. £1,383 ........ £1,119 
Schwarz & Со..................... III — 
Balke Со....................... 1,949 ........ — 
Ashwell € Nes bit. 1941 ........ 1,831 
Summers & Scott.. 172000 8 1.430 
Thornton & Co.. 1:709: оазе 1,625 
Wheeler Condenser Со. ............ 126812 sies 1,395 
Storey & Sons ........ ОСЫ ОУУ 1.838088 1.331 
Cole, Marchent & Morley .......... 1519 ........ 1,214 
Belliss & Morcom.................. 1.572; 8 1,392 
Carrick & Wardale ................ 154k — 
Bertrams Limited ................ 153055 8 1.251 
Scott & Со. uode ð ee PE 1,481 ........ 1,256 
Musgrave & Co 1,411 — 
Mirrlees Watson Co. .............. 1,475 ........ 1,145 
Masson & Scott 1,470 ........ 1,205 
Batley Сб; ccd ua E ға „ . 1,450 
Richardsons, Westgarth & Co. ...... 1496. аус: 1,185 
Combe, Darbour & Co. ............ 14400 1,355 
Mather & Platt. 15388988 — 
W. Н. Allen, Son & co. E neues 1,192 
Boilers. , 

Stirling Boiler Co. (accepted) £2,211 | Hewitt & Kellett.......... £2,154 

B. R. Rowland & Co. ...... 2,722 | Babcock & Wilcox ........ 2,050 

Danks & Co. ............ 2,413 

The tender by Fraser & Fraser was informal. 
Economisers. 


The tender of E. Green & Son was accepted at £2,640. There were 
eight tenders, varying from £2,105 to £2,751. 10s. | 

For the supply of eight stokers, five tenders were eubmitted by four 
firms, aud these varied in amount from £875 to £1,669. The tender of 
the Underfeed Stoker Co. was accepted for four stokers at £454. 


Gloucester Town Council have accepted the following tenders :— 

H. & T. Danks, boilers; Phoenix Dynamo Manufacturing Co., steam 
dynamo (Sisson engine) ; Mirrlees-Watson Co., condensing plant ; Edward 
Le Bss & Co., pipe work; India Rubber Co., feed pump; J. Gurney, 
buildings. 

The South-Eastern & Chatham Joint Committee have placed & 
contract with W. R. Sykes' Interlocking Signal Co. for equipping 
about 12 miles of line between London Bridge and Grove Park with 
their system of electric signalling at a cost of about £7,000. 


Derby Tramways committee have accepted the tender of W. 
Griffiths & Co. for extending the tramways at £18,689. 2s. 9d., and 
that of the Brush Co. for four tramcars. 

The Metropolitan Electric Tramways (Ltd.) have recently placed 
an order with Peter Brotherhood for an air compressor for car 
cleaning purposes, ќе. 

Middlesex County Council have accepted the tender of the Metro- 
politan Electric Tramways to connect the Wood Green tramways 
with the lines at Bruce-grove, Tottenham, at a cost of £380. 

Middlesex County Council have accepted the tender of Mr. 
Clift Ford at £6,711 for connecting Archway-road to Tally Ho 
Corner, Finchley, tramway lines, with car sheds at Woodberry-grove. 

Hull Corporation have accepted the tender of Siemens Bros. & 
Co. for the supply, &c., of mains and cables for 12 months ending 
March 31, 1906. 

Islington Guardians have accepted the tender of Pryke & Palmer 
for annual supply of electrical fittings and sundries, 

Faversham Council have accepted the tender of Mr. J. Smith for 
wiring town hall, market, &c. 

East Ham Council has placed an order with Callender's Co. for 
traction feeder cable at £247. 


BUSINESS NOTICBS. 

The electrical.industry will learn with satisfaction that the good- 
will of the electrical branch of the old-established Sir Hiram Maxim 
Electrical and Engineering Co. is not to be allowed to lapse. We 
have good reason to believe that an arrangement has been come to 
by which the entire electrical department, together with the elec- 
trical staff, of the Sir Hiram Maxim Company, have been taken over 
by a company specially formed for the purpose, with an entirely 
fresh board of directors. Mr. A. W. Hill retains his position as 
manager of the new company. 


Messrs. O. J. Steinhart, Ph.D., F.C.S., and J. L. F. Vogel 
M.I.E.E., M. I. M. M., hitherto carrying on business as Steinhart & 
Vogel, 91, Blackfriars-road, London, S.E., as technical chemists 
and metallurgists, and also managing directors of the Tungsten and 
Rare Metals Co. (Ltd.), announce that they are entering into an 
arrangement with Mr. T. C. Cloud, A.R.S.M., M.I.M.M., P. C. S., 
F. I. C., late manager of the Wallaroo Smelting Works, South 
Australia, to amalgamate their business, and in future the joint 
firm will be known as Steinhart, Voyel & Cloud. The firm’s office 
will be 4, Lloyd's-avenue, Fenchurch-street, London, E.C., with 
laboratory and works at Feltham, Middlesex. 
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Mr. Arnold G. Hansard, consulting electrical engineer, 58, Victoria 
Street, London, S.W., has recently taken into partnership Mr. Henry 
S. Watson, and the style of the firm will be Hansard & Watson. 
Mr. Watson, who has taken an engineering degree at Cambridge, 
has had experience of large power schemes, and latterly, whilst with 
the British Westinghouse Co. has undertaken the equipment of 
factories, shipbuilding yards, and blast furnaces for motor driving 
as his special branch. 

Mr. Hilliard Stephens, A.M.I.M.E., A. M. I. E. II., 39, Victoria- 
street, S. W., notifies that he has severed his connection with 
Mackenzie Bros., and has been appointed sole London agent 
(engineering section) to the Falkirk Iron Co. 

Messrs. Samuel Raphael Cohen, Barnet Raphael- Cohen and 
Lewis Charles Ingram, electricians, &c., 6, Bank-parade, West 
Kensington, London, W., have dissolved partnership. Debts by 
Mr. Ingram. 

Messrs. Ralph Gooch Tyler and Wm. Evan David Duncan, 20, 
New Bridge-street, London, Е.С. (trading as Tyler & Duncan) have 
dissolved partnership. Debts by Mr. Tyler, who continues. 

The Electrical Engineering and Maintenance Co. have removed 
to 49, Lime-street, London, E.C. 

Mr. W. H. Booth, C.E., has removed his office to 25, Queen 
Anne's Gate, Westminster, S.W. 


LIQUIDATIONS, &c. 


The Electric Turbine Gas Retort Charging & Discharging Machine 
Co. (Ltd.) is to be wound up voluntarily. Mr. W. K. Wenham. 27. 
Martin's-lanc, London, E. C., is liquidator. 


A meeting will be held on May 2 at 49, Queen Victoria street, 
London, E.C., to receive an account of the winding-up of British 
Columbia Telephones (Ltd ). 


A mecting will be held on April 27 at 18, DBasinghall.street, 
London, E.C., to receive an account of the winding-up of Electric 
Lighting Boards (Ltd.). 


Blectiic Lamps for Sale.—In the liquidation of the Sir Hiram 
Maxim Electrical & Engineering Co. (Ltd.), 44, Gillingham.atreet, 
Pimlico, London, S. W., tenders are invited (by order of the Court) 
for purchase of about 500,000 high-class incandescent lamps, for 
voltages ranging from 30 to 280 and from 24 c.p. to 32 с.р. Cata- 
logues and forms of tender may be obtained from Messrs. Үү. П. 
Smith & Son, solicitors, Gresham House, London, I. C., ог of the 
auctioneers, Messrs. Wheatley Kirk, Price & Co., 46, Watling-street, 
London, IE. C, and Albert-square, Manchester. ‘Tenders must be 
in by April 14. See also an advertisement. 


Plant far Sale. — Mr. James R. Cull, Newton Abbot, Devon, has 


for sale some electric lighting plant, including Crompton dynamo, 
horizontal engine, arc and hand lamps, pendants, switch and dis- 
tributing boards, cable, &c. See also advertisement. 


Factory Sites to Let.— Messrs. Woodhouse & Davidson, 10 and 
11, Lime-street, London, E.C., have some conveniently-situated 
freehold factory sites for sale within 11 miles of London. See an 
advertisement. 


“Оу of London Directory. This old-established directory of 
the City of London, which has reached its thirty-fifth annual 
edition and is published by W. H. & L. Collingridge, of the “ City 
Press," Aldersgate- street, London, E. C., price 12s. 6d., has now 
been issued for 1905. A work of reference of this kind appeals to 


a large class outside commerciul circles from the fact that there is 


a mass of information relating to the great City Companies, educa- 
tional matters, biographical notes of the more prominent City 
Councillors and officials, besides notes relating to many of the his- 
torically interesting local; divisions of the City. Тһе new edition 
shows evidence of having been carefully revised, and, in order that 
the information of a special character should be complete, the London 
County Council committees have been inserted to meet the needs of 
those who may have business with County Council and Corporation 
committees acting jointly in connection with London local matters. 
The reason the City of London Directory is not published until 
this apparently late date is that much of the information is not 
available earlier. We consider that everything is in favour of this 
delay, as a very large proportion of the changes which take place 
in official quarters occur in the early months of the year. The 
directory is well printed and strongly bound. 


„Technical Words, Terms and Phrases.’’— Messrs. Marlborough 
& Co., 51, Old Bailey, London, E.C., have published this little work, 
compiled by C. A. Thimm and W. von Knoblauch (bound cloth 
2s. 6d.). There are two sections, English-German and German- 
English, and amongst the 4,000 words there are only a limited 
number of electro-technical terms. The accuracy of the translation 


of some of these is not above suspicion. We may instance power 


(translated Pulver) and powder (translated Kraft.) There is, how- 
ever, suflicient in the book to make it useful to the general public. 
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The Wirt" Dynamo Brush.— We described and illustrated 
this metal brush in The Electrician, Vol. LIII., p. 1,048, and are 
now able to give some further particulars. The brush consists of 
copper laminz sandwiched between a series of anti friction metal 
laminw of increasingly high resistance, so that the brush cuts out 
and cuts in each armature coil through resistance, which tends to 
prevent sparking. At the same time the friction losses due to the 
brush bearing on the commutator are reduced to a minimum, as 
the coefficient of friction is said to be much smaller than that with 
a carbon brush. This property makes the brush valuable for 
alternating-current machines also. The composition and sequence 
of the resistance metals vary with the type of machine for 
which the brushes are intended. For dynamos which supply 
large currents at low voltages, this brush is particularly applic- 
able. Such is the case, for instance, with dynamos for plating 
and other electrolytic purposes, and we learn that Wirt " brushes 
have been employed for collecting up to 4,000 amperes from one 
commutator. These composite brushes are supplied by J. Defries 
& Sons, 146 and 147, Houndsditch, London, E.C., who are the sole 
licencees and makers, in lengths ranging (in steps of lin.) from 6in. 
to 12in., in widths from zin. to 14іп., and in thicknesses varying 
from jin. to Jin. A number of favourable testimonials accompany 
the new list of these brushes, which is just issued, and also useful - 
instructions as to the care of Wirt" brushes. 


Catalogues, &c.— Messrs. Chamberlain & Hookham, Solar Works, 


New Bartholomew-strcet, Birmingham, forward a copy of their new 


catalogue, the opening pages of which are devoted to a historical 
review of electricity meters, written by Mr. George Hookham. Then 
follows a list of about 850 supply stations where Hookham meters 
are used. Subsequently various types of Hookham meters are 
described and their action explained. This firm is making a new 
class of switchboard case for battery meters, either in polished black 
enamel with raised parts nickel or copper-plated, or of polished 
brass with glass front and sides. 'The new Hookham watt-hour 


meter is designed for circuits in which there is considerable fluctua- 


tion of voltage, such as tramway or power circuits. For this purpose 
the ampere-hour type is modified by substituting an electromagnet 
for the permanent magnet for field purposes. The permanent 
magnets are, however, still retained for the brake. Although the 
armature is considerably larger than in the ordinary ampere-hour 
meter, its weight is, nevertheless, borne by the mercury, so that 
there is no tendency for the pivots to wear. 

Messrs. Parmiter, Hope & Co., of Manchester, have sent us their 
latest catalogue containing a number of detail pamphlets describing 
and illustrating their switchboards, distribution boards, switches, 
fuses, arc lamps and a number of accessories for power and lighting 


„% AJAX IRoxctip Motor SWITCH. 


work. A new and neat design amongst the switches is the * Ajax 
iron-clad motor switch, a sample of which has also been sent us. 
The general construction of tHe switch is clearly shown in the 
appended illustration. It is double-pole and the break is quick and 
positive. The contact brush is of phosphor bronze. It is some- 
times contended that switch handles are not made strong enough 
to withstand rough usage. This point has apparently received 
special attention by the makers, as the switch arm of the ‘ Ajax " 
is of ample size and is connected in a good mechanical manner to 
the mechanism which operates the contact brushes. The cover is 
provided with a slot through which the switch arm protrudes, and it 
can be easily removed for inspection. If desired, the case is lined 
with asbestos. These switches are designed for currents ranging 
from 20 to 250 amperes and for any voltages up to 500. | 

Barometric Jet Condensers is the subject treated in leaflet 107, 
issued by the Worthington Pump Co., 158, Queen Victoria-street, 
London, E.C. The list is illustrated. 

The Electrical Co., 121-125, Charing Cross-road, London, W.C. 
have ready a new set of lists, comprising wall sockets and plugs. 
(No, 142), projector Nernst lamp particulars (No. 146), a group of 
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three-phase motors as supplied to the Western Australian Govern- 


ment, and two fine views of the generating station equipped by the 
Electrical Co. at Grand Hornu Oolliery. The projector Nernst 
lamps are made for any supply voltage and are designed for lantern 


and photographic illumination enlargers and animated picture. 
They can be fitted to any lamp-holder by means of an. 
The burner, detachable from the lamp, is composed of. 


projectors. 
adapter. 
three filaments, each burning in series with one resistance. "These 
filamenta are supported by small brackets on the front of the burner, 
which can be separately detached for renewal, each being provided 
with two small connecting plugs for the purpose: 


Siemens Electrical Appliances (Ltd.), 61-62, Watling street, 
London, E.C., have ready several new leaflets illustrating and 
describing automatic claw switches, electric measur- 
ing instruments, dental appliances, &&. The 
accompanying illustration shows an ammeter for 
testing incandescent lamps for both direct and 
alternating current up to 32 c.p. and 250 volts. 


We have received two illustrated lists and some 
samples of a new and ingenious plug for plugging 
brick or stone walls. The chief feature is that the 
wedge is automatically driven into the plug while 
it is in the hole in the wall, and thus the expansion 
only takes place in the brick and cracking of the 
plaster or other surface preparation is avoided. We 
understand the ** Clincher” plug is obtainable of all 
wholesale supply houses, ironmongers, &c. 


A list of tachometers and tachographs has been 
prepared for publication by Moul & Co., 76-78, York- 
street, Westminster. London, S. W. | Copies of the 
list caw be obtained on application. 


A well-illustrated and complete list ot machine 
tools manufactured by J. Butler & Co., of Victoria 
Works, Halifax, has been issued, and comprises 
a very large number of the chief tools used in machine shops. 
This is one of the most comprehensive lists of machine tools that has 
come before us. 


Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from March 22 to 28, with the ports 
of destination :— 

Aden, £189. Africa —Alexandria, £557 (including £504 telegraph 
material); Cape Town, £594; Durban, £1,411 (including £22 селер 
material); East London, £4,176 (including £289 telegraph material) ; 
Port Elizabeth, £190 (including £160 telegraph material) ; Port Said, 
£13. Argentina—Buenos Ayres, £220 (telegraph material) Australasia— 
Brisbane, £81; Christchurch, £34; Fremantle, £395 ; Lyttelton, £10; 
Melbourne, £162; Otago, £22; Perth, £22; Sydney, £909 ; Wellington, 
£277. Belgium—Ostend, £16. Canada—Montreal, £32. Ceylon— 
Colombo, £65. China—Shanghai, £24 (telegraph material). Denmark 
—Copenhagen, £25. Germany—Bremen, £10 (telegraph material) ; Ham- 
burg, £21. Gibraltar, 4150. Greece—Pirwus, £10 (telegraph material). 
Holland —Amsterdam, £270 (including £123 telegraph material); Rotter- 
dam, £104 (including £12 telegraph material). Hong Kong, £10. India 
—Bombay, £1,018 (including £111 telegraph material) ; Calcutta, £725 ; 
Madras, £24. Japan—Yokohama, £318. Malta, £111.  Merico-— 
Coatzaconleos, £35. North Atlantic, £3,100 (submarine cable). Portugal 
— Lisbon, £12 (telegraph material) Siam—Bangkok, £23. Straits 
Settlements — Siogapore, £177 (including £36 telegraph material). 
Surinam, £13. Total £15,505, against £22,247 in the corresponding 
week last year (March 22 to 29). 


PATENT RECORD. 


The following List of Applications for Patents and Speciſcations published 
has been compiled for this Journal by Messrs. Mewsurn, ELLIS & Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


NorE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parcntheses 
are those of communicators of inventions, When Complete Specification 
accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 


January 6, 1905. 
311 J. B. Wrest. Apparatus for testing resistinces.* 
515 A. MILLER. Attaching conductors to terminals. 
515 W. Р. Тномгзон (Pfluger Accumulatoren- Werke Act.-Gez., Germany). 
llates for secondary batteries.“ 
520 В.Т.-Н. Co. and B. Horrs. Electric power-transmitting mechanism. 
January 7, 1905. 
334 Е. Burks. Manchester. Electrical therapeutic apparatus. 
541 W. G. Heys. Manchester (A. Goldstein, C. F. Patterson, R. L, 
McElroy and J. E. Shepherd, U.S.) Thermoetat.* 


543 Bruce PEEBLES & Co. and J. L. La Cour. 
.  multiphase into continuous current.“ 

352 Н. Р. Davis aud F. Conrap. Protective apparatus for alternating. 
current circuits. (Date applied for, Jan. 2), 1904, date of 
application in U.S.)* | 

454 EvER:sHED & ViaxoLEs апі S. Eversuen. 
instruments. 

368 B. T.-H. Co. and J. Gray. 

569 A. McLEop JACKSON. 


Liverpool Convertiug 


Кіе trical measuring 


Vapour electric apparatus. 

Vapour electric apparatus. (Date applied for, 

Jan. 3, 1904, date of application in U.S.)* 

970 О. O. Kaun. Vapour electric apparatus. (Date appl'ed for, Jan. 8. 
1904, date of application in U. S.)“ 

574 Акт, GES. Brown, BovEsR: & Co. Eleotromotors fur single-phase 
current. (Date applied for, Jan. 8, 1904, date of application in 


Switzerland.)“ 
January 9, 1905. 

580 W. AiNsLEY. Durham. Insulated roller contict block for electric 
traction. 

581 W. Pare. Birmingham. Electrically lighting gas lama. 

392 F. A. HUNTER. Wales. Con'rolling the lumino i-y of electric lamps 
aud their consumption of current. 

400 G. Harrison. (The Albert and J. M. Anderson Mfg. (o., US. Cun 
trolling electric and other circui s.* 

401 ec ie (G. E. Co., U.S.) Under- running collectors for ele trie 
railways. 

492 B. T.-H. Co. (G. E. Co., U.S.) Therm 1 electric cit- cuts. 

405 B. T.-H. Co. (G. E. Co., U.S.) Electric heatera. 

404 B. T.-H. Со. (G. E. Co., U.S.) Switches. 

405 B. T.-H. Co. (G.E. Co., U.S.) Res istanges. 

410 R. J. W. Grasset. Electrical hydro- pneumatie governor for marine 
engines.“ 

416 Н. J. TRAUTMANN and J. L. Corrina. 

417 Н. J. ''RAUTMANN and J. L. Corrina. 

424 C. M. Jacoss. 
systems. 


Insulators. 
S witches. 
Single lines of railway on the staff or other electric 


432 G. B. Bryan. Arc lamps. 
January 10, 1905. 
436 O. D. Lucas. Mercury vapour lampe. 
416 W. BaaNrFrELD. Sheffield. Apparatus for testing and indicating 
intensity of current conductore. 
495 О. Т. BLaTBY. Measuring the intensity of currents.“ 
512 P. Dawsoy. Electric generators. 
513 A. P. ХАКІ. Alternating-current commutator mot re.“ 
514 A. P. Zant. Winding for motors, generators, and the like“ 
521 P. Mgusnige and G. Mounier. Secondary batteries. 
522 В.Т.-Н. Co. (G. E. Co., U. S.). Electric oil switches. 
525 B. T.-H. Co. and F. HorpzN. Electricity meters. 
January 11, 1905. 
€30 Н. Courtesan. Rickmansworth. Electric railways and train - 
534 Venitys (LTD.) and F. S. Worstey. Dirmingbam. Double carbon 
arc lamps. 
535 J. мин. Glasgow. Lighting electric lamps by а self-connectinz pole. 
512 J. MacLEAN. Glasgow. Switch or cut-out. 
571 W. McLzgLLAN and C. Н. Merz. Method of and apparatus fur 
iadicat ing or checking the efficiency o electrictrainor car driviug. 


January 12, 1905. 

605 Н. E. Bennett, J. Roppa and T. Н. Кок. Cornwall. 
bodies capable of being magnetised from others. 

608 J. MacLEAN. Glasgow. Portable electri: drilling machines. 

617 T. E. К. Parties. Construction of eplicing car for trolley wires. 

618 W. J. Fry. Controlling the feeding me -hanism of arc lampe. 

| January 13, 1905. 

689 R. DockwonTH, H. DuckwoRTH aud D. Kerr. 
current feeder for electric railways.“ 

695 S. Н. PENN NO. lucandescent lampr. 

700 Н. HEIN IKE, Transformers for high- tension currents.“ 

718 B. T.-H. Co. and E. B. WEDMORE. Reverse current cutouts. 

January 14, 1905. 

760 E. E. W. Burr. Birmingham. Inspection cover. 

766 F. Lurz. Sparking plugs. i 

716 A. P. Zant. Alternating-current electromagnets.* 

778 А. G. BLOXAM. (F. E. Polzeniuez and R. B. Goldschmidt. Belgium. 
Accumulator platee. 

789 UNION ELEKTRICITATS-GesELLSCHAFT. Electric heating of electric 
vehicles. (Date applied for, Ја". 16, 1904, date of application iu 
Germany.)* 

795 Е. Е. Bourpit. Microphone. 
of application in France.)* 

797 A. B. Tusini. Cutout apparatus. 

January 16, 1905. 

835 E. I.. C. MoLLARD and G Е. GRIFFIN. 
steam and generating e:ectricity. 

839 A. J. Bot Lr (E. W. Smith, U.S.). Storage battery negative pole plates. 

850 J. A. Osme., Trolley heads. | 

881 F. WIELAND. Apparatus for indicating consumption of eectric energy 
and loss of current.“ 

January 17, 1905. 

885 R. Н. Jones. Colsyn Bay. Electrical immovable cou‘act-breaker 
and switch for ignition purposes on petrol motors, oil and gas 
engines. 

925 Е. CoNRAD, Electrical measuring instruments. 
Jan. 20, 1904, date of application in U.S).* | 

934 A. Н. NicHOLsON. Apparatus for producing high potential discharge e, 
particularly for igniting charge of an internal combustion engine, 


Separating 


Preston. Automatic 


(Date applied for, Jan. 28, 1904, date 


Apparatus for condens. ng 


(Date applied for, 


—— 
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948 A. B. TUBINI. 

950 L. S. Wirks. Bell pushes. 

952 M. Latour. Electric motors. (Date applied for, Jan. 18, 1904, date 
of application in France.)* 


Construction of cutout apparatus. 


‚ 95A A. CHORCHWARD. Vapour electric apparatus. (Date applied for. 


Jan. 18, 1904. date of application iu U.S.)* 
955 S. FERGUSON. Vapour electric apparatus. (Date applied for, Jan. 18, 
1904, late of application in U.S.)* 


956 Н. I. Моор. Vapour electric apparatus. (Date applied for, Jan, 18, 


1904, date af application in U.S.)* 
January 18, 1905. 
967 Н. WiLLis. Bristol. Semi- portable electric hand lamp. 
991 J. LEEMANN. Electric switching apparatus. 

1,000 P. Scumipt, R. Schorr and A. ScHiLboRrzR. Apparatus for wind- 
ing banda, filamenta or similar covering upon cables, bara and 
tubes.“ 

1,004 W. D. 5. Brown and A. GREENWOOD. 

1,009 C. P. ELIESON. 


Dynamo electric machines. 
;lectrical connections for secondary batteries. 


1,015 A. GALANTI and R. Barrett. Storage batteries. 
1017 A. Larsen. Electrolytic treatment of gase s. 
1,022 J. C. Dean. Switches. 
January 19, 1905. 
065 M. C. Bort. Incandescent electric light bulbs.“ 


1, 
1,072 К. Gerow and (i. H. (ENO W. lacandescent, lamps.“ 


SPECIFICATIONS PUBLISHED. 


Notr, — All specifications can be obtained at the uniform prico of 8d. each 
1904. 


2,644 Doxsovas. Clutch couplings for are Tampa. 
2,939 BWI. LOS and Кокні.. Electric ignition for explosion engines. 
3,072 Nası and Hanus. Cutouts for overhead electrical conductors. 
5.886 I;. T.-H. Co. (G.E. Co., U. S.). Electric motor control systems. 
3,919 Dunn. Speed regulution for electromotor-driven machinery. 
(Date applied for, Aug. 20, 1903.) 
7.418 Нгттох. Hydrometer for use with storage batteries. 
7,429 WATERHOUSE and SIMPLEX STEEL CON Derr Co. Metallic conduits. 
7,838 Trotter. Medico-electrical appiratus. 
8,549 HOUSTON and ERSKINE.  Sbips' telegraph. 
8,558 TWEEDALE, TWREDALE and SwaALLEY. Electric stop motions for 
cotton spinning. 
15,927 Jones (Long Arm System Со.) Electrically-operating bulkheade, &c. 
16,820 SALLIx. Electric winding for clocks, &c. 
18,144 Harris. Purification of air and generation of ozone. 
19,168 THompson (Berliner Maschinenbau Act. Ges. vorm. L. Schwartz- 
kopff.) Alternating-current electrical machinery. 
21,580 GUSTAFSON and CaMSTET T. Contact devices for electric clocks. 
(Date applied for, Oct. 8, 1903.) 
22,171 ELEKTRIZITÄTS Act.-Ggs. vorm. W. LABMBYER & Co. Switchboards 
to protect persons from injury. (Date applicd for, Dec. 31, 1903.) 
23,090 Stone. Increasing the effective radiation of electromagnetic 
waves. (Date applied for, Oct. 30, 1903.) 
24,470 Hewitt. Gas or vapour apparatus. (Date applied for, Nov. 24, 


1905.) 

24,781 BIACKMORE. Precess of reducing aluminium and other meta's 
and making alloys thereof. 

26,887 MACGAHAN. Apparatus for indicating faults in three-phase 

| circuits. (Date applied for, Jan. 20, 1904.) 

26,915 DEwrsrER. Are lamp electrodes. (Date applied for, Dec. 10, 1903.) 

26,916 Steinmetz. Arc lamp electrodes. (Date applied for, Dec. 19, 1903.) 

26,918 HinRDEN. Arclampsani electrodes. ( Datespplied for, Dec. 10, 1903.) 

26,919 НАврЁх, Are lamp electrodes. (Date applied for, Dec. 10, 1903.) 

26,948 Mirrs (Edison) Storage batteries. 

27,011 Kron. Vapour electric apparatus. (Date applied for, Dec. 12, 1903.) 

27,449 FAIRWEATHER (Huff). Electrostatic separation. 

27,755 Авон and Комок. Counting mechaniem for electricity metere. 

27,887 WiINTRAUB. Vapour electric apparatus for wireless signalling and 
other purposes. (Date applied for, Dec. 21, 1903.) 

28,349 Dixon. Generation and distribution of electricity. 

28,455 Soc. ANON. POUR LA TRAVAIL ELRcrRIQUR DES MaüTAUX. 
tinuous-current motor. (Date applied for, May 10, 1904.) 

28,467 Тномрзох (Deutsche Gasglüblicht Act-Ges. Auergesellechaft). In- 
candescent lamps. 

28,545 MAN AIs. Electric junction and like boxes. 

28,554 BourT (Hoskins). Thermo- electric couples. 

28,608 REaNART & HUNTER ErEcTRIC CANDLE LAMP Co. Electric candle“ 
lamps. 

28,628 ROSEMEYER. Arc lamps. 

28,629 BiRNBAUM. Drop signals for telephone stations. 

28,722, 28,725, 28,724 and 29,054 ScgwABE. Incandescent lighting devices. 

28,920 List and RrrcHrE. Thermostatic device for indicating when motor 
car or other lamps are extinguished. 

28,962 RICHARD. Galvanometers. (Date applied for, Feb. 3, 1904.) 

29,507 Frey. Switches for incandescent lamps. 

29,386 GUrzuAxNx. Electrical generators having double-shaped armatures. 

28,123 Biermann. Counting apparatus for meters. 

29,048 RzNauLT. "Terminale. (Date applied for, May 2, 1904.) 

29,059 RENAULT. Electric ignition plugs for internal combustion engines. 
(Date applied for, May 2, 1904.) 

29,233 ALBION Motor Car Co. and Murray. Low-tension electric ignition 
devices for internal combustion motors. 

29,510 Losst. Electric dumb-bells and similar appliances. 

29,347 STERN. Transformer. 

29,428 RIBBE. Automatic photographing telegraphs. 


Con- 


Electricity Supply Co. (Ltd.) 


The eighth ordinary general meeting was held on Thursday last under 
the presidency of Mr. Avwon II. SANDERSON. 

The SECRETARY (Mr. H. D. Renwick) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said: The general progress of the company's busi- 
ness is satisfactory. There has been a substantial increase in the gross 
revenue receipts, in the lamps applied for and in the units sold. The 
capital expended during the year was £31,404. 18s. 5d. in mains, build. 
ings and machinery. The sum we. have invested in the Richmond 
(Surrey) Electric Light & Power Co. has been increased by a further 
£8,500 advanced at interest. The gross receipts, as you will see by the 
report and accounts, have increased from £35,658. 6s. 7d. to £40,414. 4s. Od. 
The increased receipts from sale of current alone represents £4,140. Ss. 5d. 
Most of the items on the debit side show increases, and this is only natural 
geeing there has been such considerable increase in the number of units 
generated and sold. You will notice that repairs have been exceptionally 
heavy, largely brought about by the reconstruction works which have been 
going on at our central supply station, but such large expenditure on 
repairs is hardly likely to occur again for some time to come. The total 
of the increased cost is £2,184. 4s., bringing the total expenses to 
£16,624. 16s. 7d. Turning to net revenue and taking account of the balance 
from 1903 (49, 236. 23. 11d.) the total is £33,025. 10s. 10d. Deducting 
interest, preference and ordinary dividends already paid and amounts 
written off, &c., there is a balance to credit of net revenue of 
£15,764. 13s. 9d. It will be seen that depreciation has had placed to its 
credit £500 in excess of last year, which, although it is not as satisfactory 
as we could wish, is a substantial increase in the right direction. Although 
we are only paying 7 per cent. on the ordinary shares, against 8 per cent. 
last year, the amount requiried to pay that dividend is greater than in 
1903 by nearly £1,500. ‘The decreased dividend is due to the fact that 
much of the capital which has been expended has been up to the present 
time unproductiue, but this expenditure will prove remunerative in the 
future. We have opened up many entirely new areas, all of which pro- 
mise a profitable return in due time. It is one of the features of our 
business that we have first to lay our cables before we can commence 
supply, and many consumers hesitate to adopt electric lighting until they 
find that the supply is satisfactory. We can claim a record in the 
number of lamps applied for, and also in the number of units sold. Our 
increased lampage is equivalent to 21,051 8 c.p., against 19,542 lamps for 
1903, the total at December last being 121,589 lamps of equivalent 8 c.p. 
The progress since the end of the year is equally satisfactory. The 
units sold in 1904 amounted to 1,703,229, against 1,520,002 for the 
previous year, an increase of 183,227. We have applied for a pro- 
visional order for Wimborne, and if we succeed in this application 
we shall supply this area from our existing station in the Bourne 
Valley. As tbe limit of our capital and borrowing powers is exhausted, 
we propose to provide further funds as necessity arises by an increase in 
the share capital of the company from £300,000 to £500,000 in 10,000 
preference and 10,000 ordinary shares of £10 each, the borrowing powers 
being increased from £150,000 to £300,000. Resolutions to this effect will 
be submitted to you. There will be no further issue of capital, however, 
during the present year. With regard to the Richmond Company. this 
continues to make progress; although their dividend has not increased, 
the position of the company has much improved. In the area supplied 
by the Bournemounth & Poole Company we have now 95 miles of roads 
laid with distributing mains, exclusive of feeders, &c. Thoc total number 
of consumers connected to the mains is over 2,000, with a total lamp con- 
nection equivalent to 113,573 8 c.p. lamps and motors of a capacity of 
283 nr. In Bournemouth electricity for motive power is becoming 
increasing!y popular, and we have introduced a system of hiring motors 
on reasonable terms. Tramways will shortly be running between Bourne- 
mouth and Christchurch, and we sre under contract to supply the 
necessary current and have been ready to do this for some time. This 
should prove a very remunerative addition to our day load. I now move 
the adoption of the report and accounts. 

The VICE-CHAIRMAN (Dr. J. Atkinson Hosker) seconded the motion, 
and endorsed the chairman's remarks as to the very favourable prospects 
of the company. With regard to the prospects as these were affected by 
their Christchurch station, Christchurch abutted on the eastern end of 
Bournemouth, and was a district rapidly progressing. Tramways were 
going through to Christchurch, and would be running by August next, 
and electric tramways always brought residential property. It would be 
seen by the figures put before them that they were able to account for 
something like 30 per cent. of the number of units generated, which was 
very satisfactory. He would point out that something like 10 per cent. 
of their gioss profits was going to the tax-gatherer, and this was certainly 
too large an amount to be exacted for such a purpose. He asked the 
shareholders to do what they could to bring about legislation which would 
change this condition of things. | 

Mr. TUCKETT said that as they had reached a period when, presum- 
ably, they might rely upon a7 per cent. dividend, was it not time to have 
the dividends declared half-yearly? He had heard a remark made that 
the company were laying mains in the district even before there was any 
demand for a supply, but he hoped that that was not the case, as he 
understood that electric lighting companies generally refused to lay mains 
before they were assured of at least 20 per cent. return on the capital 
involved in that cable. 

The VICE-CHAIRMAN : I should like to answer that remark. I admit 
that certain extensions should not be made until you can see a promisi 
return for the outlay, but in the case of a building estate being develope 
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it was best to put in the mains at once. 


and would not wait until there was an application for gas. The builder, 


in the course of his construction work, if there is a main in front of the 
house would wire it for the electric light, but if there is no main he does 
not put in the installation, so that the opportunity for the supply company 
is lost. Regarding the payment of half-yearly dividends, he thought that 


was а matter the directors might carefully consider and probably carry out. 
The resolution was then carried unanimously, as was a further resolu- 
tion approving the dividends recommended by the directors. 


The CHAIRMAN then put the resolution approving the increase of the 


capital of the company, as above mentioned. 


Mr. R. PERCY SELLON sezonded the motion, which was carried 


unanimously. 


The retiring directora having been re-elected, and the retiring auditor 


reappointed, a hearty vote of thanks to the chairman, directors and staff 
was proposed and carried unanimously. 

The CHAIRMAN, in thanking the shareholders for the vote of thanks, 
said he was glad they had docided to include the staff in the resolution, 
for they fully deserved the thanks of the shareholders. Mr. Renwick, 
the secretary, gave & vast amount of time and attention to the business 
of the company, and was unsparing in his trouble in doing the best he 
could for them.. For Mr. Brightman, also, the same could be said. 
Their local secretary was also a good servant, and they owed much to 
his good work. They had also received valuable assistance from their 
consulting engineer, and were much indebted to him for his able technical 
assistance. Mr. Ingram, resident engineer at Bournemouth, was an able 
man, and had the entire confidence of the board. There were many 
others of the staff who deserved to be mentioned, and with the assistance 
of all these gentlemen it would indeed be surprising if the Bournemouth 
and Poole Co. was anything but successful, 

The proceedings then terminated. 


National Electric Construction Co. (Ltd.) 
The eighth ordinary general meeting was held on Friday last, Mr. 
К. SrEWART Baty, C. A., presiding. | 


© The GENERAL MANAGER and SECRETARY (Mr. W. B. Cownie) 
having read the notice convening the meeting, 


The CHAIRMAN said : When I met you last year I expressed regret at 


the result of that is working, which showed a loss of nearly £4,000, 
but I anticipated 

next time, as we had commenced work on contracts with the boroughs 
of Carnarvon, Bo'ness, Holyhead and Kildare, and with the Mussel- 
burgh electric lighting and tramway order, which we bad reason to 
believe would result in substantial profits being made. The whole of these 
contracta have now been completed, and tbe result is that, instead of a 
loss, there is the very substantial profit of nearly £20,000. Оп the 
Musselburgh electric tramways, which were opened in December, we 
had carried up to March 9 425,000 passengera, and we are of opinion 
that this undertaking will become a valuable property. The Holyhead 
and Kildare contracts were completed last year, to the entire satisfaction 
of the local authorities, and the Bo'ness and Carvarvon undertakings 
were opened last month. These installations have also given entire 
satisfaction, and the applications which we have already received 
for current are satisfactory. I mentioned last, year that we had 
concluded contracts with the boroughs of Paignton, Wisbech and Basing- 
stoke, and since then we have concluded an agreement with Ormskirk. 
From the accounts you will see that management expenditure amounts to 
£6,594 this year, compared with £4,310 last year. This apparent increase 
is due to the re-arrangement of the accounts under this head. On the 
other side the revenue from free-w:red installations shows a decrease from 
last year. This is because we have sold a number of installations to local 
authorities or companies with whom we had contracts, and we have not 
included the minimum payments from any of these authorities. The 
profit on contracts completed and in progress has increased from £853 to 
. £25,983, the results from the various contracts I have mentioned. The 
balance brought down is £19,939, and reserves and depreciations amount 
to £10,111, compared with £3,254 last year. On the debit side of the 
balance-sheet is the mortgage of £8,000, which we hope to be able to pay 
off very soon. We have made a commencement with reserve, and 
although the sum of £540 is emall, considering the large amount we 
have written off for reserves and depreciations, it will serve as a 
commencement. The reserve against capital charges and town lighting 
installations (£3,000) is ample to meet this contingent liability. 
The amount due to sundry creditors (£40,366) is due to the great amonnt 
of.work we had in hand at the end of the year; but £20,000 of this has 
now been paid off. We have made a commencement to write down the 
item “ Purchase of business,” and our intention is to largely increase this 
contribution as our funds permit. Free.wired installations have decreased 
from £50,817 to £48,621. We have written off a further sum of £3,069 
for depreciation. Contracts in course of completion, which stood at 
£13,123 last year, have increased to £49,000. The item of £2,047 is for 
expenditure already incurred in connection with new tramway and light- 
ing schemes. Our stock, which last year stood at £10,003, has decreased 
to £9,163, and we have also written off £1,200 for depreciation on this 
item. As regards our future, the prospects are distinctly favourable. In 
addition to contracts which I have already mentioned, we have concluded 
two agreements, one for laying down an electric tramway in a town on 
the South Const, and the other for taking over an electric lighting and 
tramway order in the Midlands, both of which we believe will be very 
profitable, and will occupy us for the next 18 months. In addition, we 
are applying for powers for the extension of the Musselburgh and District 
tramways, and we have applied for powers for making a new tramway 
between Edinburgh and Queensferry. I congratulate the proprietors on 
the great change which has taken place in-our prospects during the past 


The gas companies would do so 


would be able to give you & more favourable account 


year, which is very largely due to the ability and energy displayed by our 
staff, and principally to our very able manager (Mr. Cownie). I now 
move the adoption of the report and accounts. | 

Mr. W. H. FOWLER seconded the resolution, which was carried. 

Mr. L. B. SCHLESINGER moved the declaration of the dividend for 
the year, and said that, thanks to Mr. Cownie’s able management and the 
indefatigable co-operation of Mr. Mitchell, their engineer, and the other 
members of the staff, they had been able to present a very satisfactory 
balance-sheet. Ours is a company whose profits cannot be gauged before- 
hand. Some years they may be large and some small. We shall, no 
doubt, have many similar undertakings to that of the Musselburgh Con- 
struction Syndicate, and when we bring them before you we hope you 
will give the directors all the financial support they require. We have 
already two in view, and they will be brought before you in due course. 
Not only will it pay you handsomely by realising a good profit on your 
separate investments in the different construction syndicates, but it will 
also enable our company to earn good and substantial dividends. The 
Musselburgh Construction shares we hold are very valuable, and will, I 
firmly believe, bring us in a profit of at least 30 per cent. Our future 
schemes will, I hope, be equally advantageous. 

Mr. J. T. JERVIS, M. I. C. E., F. R. G. S., seconded the motion, which was 
carried unanimously. The retiring directors (Mr. Jervis and Mr. 
Schlesinger) having been re-elected, and Mesers. Monkhouse, Stoneham 
& Co. re-appointed auditors, a cordial vote of thanks to the chairman and 
staff terminated the proceedings. í 


British Insulated & Helsby Cables (Ltd.) 


The ninth ordinary general meeting was held on Monday, Mr. E. K. 
Muspratt, J. P., in the chair. | 

The CHAIRMAN moved the adoption of the report and accounts and 
said, having regard to the continued keen competition the results would 
be regarded as satisfactory. The increased price of rabber to which he 
had previously referred had further augmented, while the selling price of 
this class of goods had remained unaltered. It would be seen that 
£21,000 had been written off freehold and leasehold property, plant, 
machinery, &c., against £18,500 in the previous year. In addition to 
depreciation they had written off a further £8,500 to special reserve and 
had transferred the usual £5,000 to debenture stock redemption which 
fund now amounted to £15,000. After providing for these sums, for 
debenture interest, preference dividend and other charges, there remained 
for distribution £27,114. The directors recommended a further 4 per 
cent. on the ordinary shares, making 8 per cent. for the year. This 
left £7,114 to] be carried forward. He believed the balance-sheet 
as a whole would compare very favourably with those of others 
engaged in the same line of business. The increase in capital 
expenditure of 427,252 was necessary in order to provide new 
machinery, &c. Their freehold and leasehold property, &c., had been 
well depreciated, £127,000 having been written off since 1897. The com- 
pany continued to do a satisfactory business with all its best customers, 
including the great Corporations and Government Departments, and 
during the year had begun and completed one of the largest contracts 
ever placed in this country for cables—that with the Underground Electric 
Railway Co. of London. Their investments amounted to £503,897. This 
money was invested principally in the Midland Electric Corpn. for Power 
Distribution (Ltd.) and in the Electric Supply Co. of Victoria (Ltd.). Their 
interest in the former undertaking was now £176,000, and in the latter 
£284,728, The reports from Victoria were satisfactory, the position bei 
that the electrical undertaking at Bendigo was practically completed an 
working well, while the construction work iu the town of Ballarat was 
expected to be in working order about July. With regard to the future, 
owing to various causes there appeared to liave been less inducement to 
municipalities to lay out capital in electrical undertakings, and therehad not 
been much activity in the promotion of companies for electrical purposes. 
That, however, was gradually passing away, money was easier and the 
country, he thought, generally was recovering its prosperi'y. On the 
whole the company had had its fair share of orders during the pasí year, 
and he believed that would continue, for wherever their cables had been 
put down they had given complete satisfaction. He then moved the 
adoption of thereport and accounts. 

Mr. J. S. HARMOOD BANNER, M. P., seconded the motion. 

Mr. MENZIES said there was an addition of £27,252 on capital account, 
but was there not also practically an addition of £40,000 in Australia to 
their capital expenditure? Did the £129,000 profit include any profit on 
their investments? When were they likely to have any profits from the 
Midland Power Co. ? 
| ж ox asked why nothing had been written off patents and 
goodwill. 

The CHAIRMAN said he had dealt fully with all the points raised by 
Mr. Menzies except tbat relating to the Midland Power Co. Owing to the 
depression of trade in the Midlands progress had been rather slower than 
they had anticipated ; but they were gradually obtaining new customers. 
It was very difficult, in a country where many manufacturers were not 
quite up to date, to get them to take electric power, even though it would 
be of enormous advantage to them. They were now earning a profit 
which would go towards meeting debenture interest, which this company 
had guaranteed. As regarded patents and goodwill, they figured in the 
assets at £246,133. He would be glad to see the whole item struck out, 
and to see machinery, &c., depreciated even to a greater extent ; but they 
could only deal with their earnings or profits. He thought their profits 
were very fair, and that they had dealt with them in the best way they 
could in the interests of the company. Having written off £3,500 to 
special reserve, £5,000 to debenture redemption and £21,000 for depre- 
ciation, he thought they had written down their property very well 
indeed; and it was all the same whether written off in that way or 
against goodwill and patents. 
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Mr. BANNER said the £129,000 profit included interest received on 
investments, but not profits on realisation of investments. When they 
sold their Australian interests they hoped to make a profit, but they were 
careful not to anticipate. Nearly the whole of the year’s profit of 
£129,000 was profit on trading. 

The resolution was then carried unanimously. 

The dividend on the ordinary shares of 4 per cent. (making 8 per cent. 
for the year) was then agreed to, and the retiring directors (Mr. James 
Taylor and Mr. G. Crosland Taylor) were unanimously re-elected, and 
the auditors reappointed, after which a vote of thanks to the chairman 
and directors was carried unanimously. 

Mr. BANNER, in putting this motion, said the fact that their balance 
in hand and in the bank was £114,108, against £71,000 last year, might 
be regarded as very satisfactory. This had not previously been referred 
to, and was well worth noting. 


BROMLEY (KENT) ELECTRIC LIGHT & POWER CO. (LTD.)—The report 
for 1904 states the lamp connections have increased from 47,030 to 56,198 
8 с.р. The income from sale of current has increaged from £9,843, 38. 8d. 
to £11,366, 5s. 4d. Considerable additions have again been made to 
generating plant and mains to meet increased demand. Including 
£34. 188. 6d. from last year, there was a profit of £8,286, 8s. 11d. After 
payment of interest, &c. (£2,526. 17s. 6d.), £5,759. 118. 5d. is available for 
dividend. The directors recommend a further dividend at the rate of 7 per 
cent. (making 5} per cent. for the year). £1,800 is placed to renewal reserve. 

BROWETT, LINDLEY & CO. (LTD.) — The report for 1904 states that 

owing to depression in the engineering trade the works have been only 
partially employed, the output being less than half that for 1908. The 
gross profit was £5,394. The net result of the year's operations was a 
loss of £14,850, to which must be added £3,998, making £18,848. The 
directors consider the cc mpany is handicapped by being builders of high- 
speed engines only, and have under consideration the manufacture of 
otLer types. 
BRUCE PEEBLES & CO. (LTD.).—-The net profit for 1904, after making 
ali necessary charges, was £28,792. 7s. 6d., which, with £354. 5s. 1d. 
brought forwaid, makes £29,146. 12s. 7d. Preference dividend has 
abcorbed £5,760. 16s. 10d., and the directors now recommend a dividend 
of 6 per cent. on the ordinary shares (leas tax), requiring £5,706. 5s. Od. 
£4,000 is written off preliminary expenses and £7,000 is placed to reserve. 
The cost of the new East l'ilton works originally estimated at £53,000, 
came to £93,000. The turn.over for the past year has been more than 
double that of the previous year, and the booked orders considerably 
exceed those of the previous year. The debentures and shares in power 
and traction companies, acquired in part payment of certain contracts, 
bave bcen valued at considerably under par, and they believe the valuation 
to be reasonable. Owing to increased business the shareholders will be 
asked to sanction the creation of 10,000 additional preference and 10,000 
additional ordinary shares of £5 each, and to increase the borrowing 
powers to the extent of £50,000. 

BUENOS AYRES & BELGRANO ELECTRIC TRAMWAYS CO. (LTD.)— The 
total receipts for 1904 were £171,355 and expenditure £93,452, leaving 
£77,918, which, with amount (£2,479) brought forward, has been carried 
to net revenue, After providing for various fixed charges, there remains 
£42,336. Preference dividend absorbs £20,250. The directors now 
recommend а balance dividend of 2s. 6d. per ordinary share, tax free, 
(making 4 per cent. for the year), absorbing £20,000. 


EVERED & CO. (LTD.)— After providing for interest, &., the net profit 
for 1904 was £6,607, making, with £4,142 brought forward and £3,500 
transferred from the equalisation of dividends fund, £14,250. The 
directors recommend a dividend of 73 рег cent. for the year (tax free), 
including the interim dividend already paid. 


FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)— The directors’ report 
states that at Dec. 31, the equivalent of 64,915 8 c.p. lamps was supplied, 
against 54,805 in 1903, The profit on revenue account was £9,051. 1s. 9d., 
und there were further profits on installation work, &с. Putting £1,700 
to depreciation, there was a net balance for distribution (after allowing 
for interim dividend at rate of 4 per cent. per annum) of £2,058. 18s. 3d. 
A dividend at the rate of 7 per cent. is now recommended (making 54 per 
cent. for the year). It is proposed shortly to make a further issue of 
44 per cent. debenture stock ranking with the £50,000 first debenture 
stock already issued. | 

GREAT NORTHERN TELEGRAPH 00. (LTD.)—This company announce 
that, according to an approximate computation of receipts and expen- 
diture for 1904, the net receipts amount to £480,000, which the directors 


propese to distribute about as follows: — Reserve and renewal fund, 


£56,000; pension fund of staff, £8,000; remuneration to directors, 

£2,500 ; dividend equalisation fund, £53,500; dividend and bonus of 
24 per cent. (5 per cent. of which has already been paid), £360,000. The 
amount carried forward will be about the same as last year. 


GREENOCK & PORT GLASGOW TRAMWAYS CO.—The total outlay on. 


electrical construction account to Dec. 31 last was £186,034. 11s. 4d. The 
revenue for 1904 was £30,583. 5s. 9d. and expenditure £21,359. 2s. 10d., 
leaving a profit of £9,224, 28, 11d. After adding £2,093. 92. 1d. from 
last account the total is £11,317. 12s. £1,780 is placed to tinking fund 


reserve, preference dividend requires £3,500, and 4 per cent. ordinary 


dividend £4,600, leaving £1,437. 12s. carried forward. Six additional 
cars have been purchased during the year, making 36. The number of 
passengers carried was 6,644,388, compared with 6,200,778 in 1903. The 
average receipts per passenger were 1:034. against 1:13d. The average 
working expenditure per passenger (apart from rentals, &c.) was 0:644. 
against 0:574. | 
LIVERPOOL DISTRICT LIGHTING CO. (LTD.)—The report for 1904 
states that the demand for electricity continues to increase, the number 


of units sold being 246,943, against 187,197 in 1903. The revenue was 
£5,384, against £4,218. The number of 8 c.p. lamps supplied on Jan. 1, 
was 16,517, against 14,000 at the same date in 1904. Through a most 
unfortunate and unprecedented occurrence (bad debts), principally on the 
contracting business, the directors find it impossible to declare any addi- 
tion to the 2 per cent. interim ordinary dividend paid in August. The 
small balance (£262) is carried forward and the whole of the debt referred 
to (£1,879) has been written off. Otherwise the balance (£2,142) would 
have been available for dividend. 

At the meeting on Wednesday Col. A. H. Holme said he was sorry to 
say that in the contract and manufacturing business they had been 
unfortunate, having made bad debts amounting to £1,879. 8s. 5d. They 
had allowed one or two firms—one in particular—to have credit when 
they ought not to have done. pe in & large way of business, and 
the directors were quite unaware that they had a large debenture bond 
over them, which prevented their company recovering by execution. The 
law in this respect was most anomalous, and many instances of the 
kind had arisen of late. The directors had tried to upset the debenture 
bond but without success. 

MERSEY RAILWAY CO.—At the meeting last week the chairman 
(Mr. J. Falconer) stated, that since the introduction of electric traction 
the total revenue had increased by 42 per cent. The additional booked 
passengers carried during the last half-year numbered 504,099. Compared 
with the half-year ended December, 1902, when they were working under 
steam, the increase in passengers was 1,818,163, or 64 per cent. The 
increase in the receipts for season tickets was £1,395, or cquivalent to 
53 per cent. Their working expenses had rather diminished than 
increased, and even if their revenue were to go up so as to double itself 
he believed their working expenses would not be much increased over 
what they were at present. In the week of excessive fog, in December, 
they carried 260,431 passengers, against 190,000 normal, an increase of 
something like 40 per cent., and they earned £2,138, against an ordinary 
£1,100. That abnormal traffic was quite conveniently accommodated in 
their railway, and they did not hear of a single complaint. They had 
reduced the first-class fares so as to induce some of the people who travelled 
third-class to travel first-class, and had adjusted their prices all round. 
The proposal to link up the system with the Lancashire and Yorkshire 
Railway on the Liverpool side was being considereg, 


NEWMARKET ELECTRIC LIGHT CO. (LTD.)—At the meeting on Monday 


Mr. G. Н. Verrall, J. P., stated that during the past year 1,737 8c.p. lamps 


had been connected, making the total at the end of 1901 18,190 lamps. 
There was a balance net profit of £1,312. 4s. 10d. after meeting all 
*harges, and the directors recommended a dividend of 44 per cent. Не 
called attention to tbe Nernst lamp, by which, he claimed, the cost of 
lighting large buildings was reduced by 40 to 50 per cent. ; and said that 
the cost of light at his own residence last year had been 12 per cent. less 
than in 1898, when he used gas. 

PERTH (W.A. ELECTRIC TRAMWAYS (LTD.)—The gross rcceipts for 
1904 were £69,411. 5s. 8d., yielding a profit of £25,360. 4s. 6d., against 
£22,971. 10s. 44. in 1903. After paying debenture interest, sinking fund for 
First Debenture Stock and trustees’ fees, the balance is £14,180. 17s. 6d., 
which is carried to profit allocation account. After adding balance from 
last year (3. 282.18 14.) and £500 proportion of interest on guarantee 
deposit, and deducting £9,000 for preference dividends (paying all arrears 
to date), £450 dividend tax in Western Australia and £500 for accrued 
debenture interest, there is £7,962. 18s. 7d., out of which the directors 
propose to add £5,000 to reserve, leaving £3,462. 18s. 7d. to be carricd 
forward. During 1904 about one mile was added to the track, and during 
January, 1905, the mileage authorised under the original Perth concession 
was completed, making the total track now in operation owned by the 
company nearly 22 miles, and 2} miles extra are being operated under 
contract. To accommodate the increasing traffic more cars are necessary. 
The additions to the power plant are approaching completion. А con- 
cession has been obtained for extending the company's system to North 
Perth, which will add about one mile to the existing mileage, and the 
company has made an agreement with Victoria Park Council for leasing 
а tram line connecting the existing system with that district. 

At the meeting Mr. R. C. Ogilvie’ said the general prospects of traffic 
for the current year were very promising. Many references had appeared 
in the newspapers with regard to the probable effect of the competition of 
motor 'buses on tramway undertakings, but those best qualified to judge 
were of opinion that motor 'buses could not successfully compete with 
well-organised electric tramway systems, although under certain con- 
ditions they might become very valuable feeders, At any rate, so far as 
Perth was concerned, although three motor 'buseg had been introduced, 
the company’s traffic continued to increase. eol 

TAUNTON & WEST SOMERSET ELECIRIO RAILWAYS & TRAMWAYS 
СО. (LTD.)— Total capital expenditure to Dec. 31, 1904, was £20,853, 3s. 2d. 
The total revenue for the year was £2,048. 1s. 7d., and working expenses 
£2,771. 58. 8d. After paying interest charges, &c , there was а deficiency 
of £481. 2a. 9d. | | 

TYNEMOUTH & DISTRICT ELECTRIC TRACTION CO. (LTD.)—The 
total capital expenditure on the electrical construction and equipment of 
lines to Dec. 31 was £86,213. 12s.4d. The total revenue for the past 
year was £15,423. 12s. 7d., and working expenditure, including interest, 
£9,458. 4s., leaving a profit of £5,965, 8s. 7d. £1,500 is placed to deprecia- 
tion and reserve, preference dividend absorbs £1,500, and a dividend of 
7 per cent. on the ordinary shares £3,935. 15s. 6d. The construction and 
electrica] equipment of the light railway to Whitley Sands is nearly 
completed. Contract tickets are now issued on the company’s lines and 
a satisfactory number have been taken up. f | 

UNITED ALKALI CO. (LTD.)—At the. meeting on Friday Mr. John Brock 
said the deliveries of their goods had been somewhat lower in 1904 than 
in 1008, due mainly to the increase of manufacture in other countries 
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and to strikes and short time worked in various trades using the goods. 
Prices had remained in most cases at the low level of 1903, and for 
several articles had been even lower. In the metallurgical branch of 
their business both prices and demand had favoured them, and they 
looked forward to the future with confidence. They would have to spend 
money in the improvement of machinery and development in linking up 
the two properties in Spain by a tramway, by improving the means of the 
transit of the ore to the port of shipment, &c. The action brought 
against them by the Acetylene Co. for alleged infringement of patents had 
been finally decided in their favour by the House of Lords. The action 
had involved them in heavy expenses, which they had written off out of 
revenue. The gross profit was £411,584, or £26,399 more than in 1903, 
and the net profit (after payment of interest) £219,019. Adding £80,047 from 
previous account and deducting £15,000 transferred to debenture redemp- 
tion fund, there remained £284,066. Jhe dividend оп the 7 per cent. 
preference shares was being paid, £50,000 was transferred to depreciation 
and £43,762 carried forward. 


W. Т. GLOVER & CO. (LTD.) — At the meeting yesterday (Thursday) the 
directors’ report was presented for the year 1904. The manufactaring 
profit was £32,828, 8s, 5d., and dividends on investments, rents and 
miscellaneous receipts сате to £1,978, 28. 3d. After deducting general 
expenses (£20,964. 12s. 5d.) and interest and other charges, &c. 
(22,552. 168. 4d.), and taking into account balance from last account 
(£7,309. 4s, 9d.), less £1,000 voted for directors’ remuneration, the 
balance was £17,598. 6s. Sd. Debenture interest came to £4,250, and 
interest on loans to £1,722. 16s. 9d. Adding £3,618, 195. 2d. to reserve 
the balance profit was £7,976. 10s. 9d. The directors regret they do not 
feel justified in recommending any dividend. 


WILLANS & ROBINSON (LTD.)—In the report of the directors dealing 
with the operations of the company for the half-year to Dec. 31, the 
directors express regret that these operations have resulted in a loss, as 
regards the Rugby business, of £19,895. 1s. 4d., and as regards Queen's 
Ferry of £22,876. 148. 10d., or £42,771. 168. 2d. in all. £18,954. 1s. of 
this, however, represents depreciation and £5,127. 2s. 9d., the valuing 
down of sundry stocks, &c., not arising directly out of the half-year’s 
work, and these sums do not represent actual diminution of the liquid 
assets of the company. As the debit balance brought forward amounted 
to £37,180. 6s. 114., there is now a debit balance on profit and loss 
account of £79,952. 3s. 1d. 
cise fully as great prudence in the matter of depreciation as in the times 
when the affairs of the company were most prosperous. The extremely 
unfavourable trade conditions of the past year, leading to a reduction in 
prices unprecedented in the history of the company, have resulted in a 
heavy loss even in the engine-building section of the business. The 
directors, are, however, glad to report that the steam turbine business is 
developing rapidly, and promises to become a valuable speciality. А 
friendly arrangement has been entered into with Messrs, C. A. Parsons 
& Co., and the company has taken a licence enabling it to work under 
the patents of the Hon. C. A. Parsons. The company has also valuable 
patents of its own under which it will continue to work. The attempt to 
find a purchaser for the Queen’s Ferry business, or cven for the works, 
has had no success, as in the present state of the trade was perhaps to be 
expected. Work was necessarily carried on during the half-year, though 
under very great disadvantages, in order to complete existing contracts for 
boilers. Repeat orders, upon satisfactory terms, having resulted, the 
directors propose to continue the manufacture of tubes and boilers upon 
the present modest scalc, in the hope that the business will grow to be 
self-supporting. This result may be contributed to by the steel manu- 
facture, which, after being abandoned in May, 1901, was re-started at the 
beginning of the now current half-year, with every prospect, so far as can 
be judged at present, of proving profitable. The directors are satisfied 
that it is better under present circumstances to run the Queen's Ferry 
works than to close them. Mr. T. О. Lazenby has retired from the 
board on account of ill-health. The vacancy has not been filled, und the 
board propose that the number of directors, raisel last year to seven, be 
reduced to five as before. Capt. Н. R. Sankey, who retires by rotation, 
does not offer himself for re-election. 
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NEW COMPANIES. 

BRITISH AUTOMOBILE DEVELOPMENT CO. LTD.) 84, 013).— Reg. 
Ma.ch 24, capital £100,000 in £10 shares (5.000 preference), to carry un 
business of engineers, manufacturers of motors, motor l:rries, motor 
eycles, traction and other engines, locomotives, automobiles, &c., pro- 
pelled by electricity, gas, oil, steam. compressed air or other motive power, 
dealers in railway, tramway, electrical and other apparatus, &c. The 
subseribers are E. Garcke, W. L. Madgen, С. H. Dade, Н. S. Day, W. J, 
Greer, 8. A. Silen, T. Bower. Reg. oflice, Donington House, Norfolk- 
street, London, W.C. 

ELECTRIC IGNITION CO. (LTD.) (83,944).—Reg. March 22, capital 
£10,000 in £1 shares (5,000 preference), to acquire the business carried 
on as the Electric Ignition Co., and to carry on the business of manu- 
facturers of appliances of all kinds for electric ignition and internal zom- 
bustion engines, manufacturers of electrical and mechanieal appliances, 
electricians, engineers, founders, &c. First directors, R. F. Hall and 
Н. Lewis. Reg office, Royal Wellington Works, Sampson-road North, 
Birmingham. 


ELECTRO. MEDICAL SUPPLY CO. LTD.) (63,85) Reg. March 22, 
capital £6,000 in £1 shares, to acquire and carry on the business of 


The directors have thought it right to exer- . 
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manufacturers of electrical medical battery apparatus and accessories, 
&c., carried on at Harp-lane, London, E. C., by J. Richert & Co. First 
directors, J. Richett, E. I. Pronk and A. E. Davis. Reg. office, 61, New 
Cavendish-street, London, W. 

MEXICAN POWER DEVELOPMENT SYND. (LTD. (83,992:.—Reg: 
March 22, capital £5,025, 5,000 shares of £1 each and 1,000 B shares of 6d. 
each, to construct, control and manage in Mexico or elsewhere, electric, 
steam and other railways and tramways, electric storage, power and light- 
ing works, &c., and to carry on the business of carriers of passengers and 
goods, electrical engineers, electricians. manufacturers of and dealers 
in railway, tramway, electric and other apparatus, &c. Reg. office, 
Basildon House, Moorgate.street, London, E.C. 


STATUTORY RETURNS. 


EASTERN TELEGRAPH CO. (LTD.)— Return to Feb. 8 gives the capital 
as £6,000,000 in £4,000.000 ordinary and £2,000,000 preference stock, 
of which £5,999,890 has been taken up and paid for in full. Mortgages 
and charges, £1,887,704. 


ELECTRICAL CANAL HAULAGE CO. (LTD.)—Return to Feb. 20 gives 
capital as £3,000 in £1 shares, of which seven have been taken up. £7 
has been received. Mortgages and charges, nil. 


EUROPE & AZORES TELEGRAPH CO. (LTD.) Return to Feb. 9 shows 
the capital to be £200,000 in 20,000 shares of £10 each, of which 18,116 
have been taken up. £10 per share has been called up on 12,578 and 
£125,780 has been received. 5,568 shares are considered as fully paid. 
Mortgages and charges nil. 

KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.)— 
In the return to March 9 capital is £350,000 in 50,000 ordinary, 10.000 
first preference and 10,000 second preference shares of £5 each, of which 
21,000 ordinary, 10,000 first preference and 10,000 second preference 
shares have been taken up. £5 per share has been called up on 15.963 
ordinary, 10,000 first preference and 10,000 second preference shares 
and £179,840 has been received. £25,160 is considered as paid on 5,03: 
ordinary. Mortgages and charges, £90,000. Debenturestock issued by com- 
pany in conjunction with Notting Hill Electric Lighting Co., £152,500. 


LONDON ELECTRIC WIRE CO. (LTD.)—In return to Feb. 15 capital is 
£150,000 in 20,000 ordinary and 10,000 preference shares of £5 each, of 
which 15,807 ordinary and 5,956 preference have been taken up. £5 
per share has been called up on 8,087 ordinary and 5,956 preference and 
£70,215 has been received. 7,720 ordinary shares are considered as fully 
paid. Mortgages and charges, nil. 

NERNST ELECTRIC LIGHT (LTD.) Return to Feb. 6 gives capital 
£90,000 in £1 shares, of which 89,590 have been taken up. £1 per share 
has been called up on 57,500 and the remainder are considered as fully 
paid. No mortgages or charges. 


NEWCASTLE & DISTRICT BLECTRIC LIGHTING CO. LTD.) According 
to return to March 7 capital is £300,000 in 30,000 shares of £10 each, of 
which 29,750 have been taken up. £9 per share has been called up on 
20,000 and £5 per share on 9,750 shares and £228,619 has been received, 
leaving £101 in arrears, Mortgages and charges, £86,085. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. LTD.) — Return to 
March 16 gives capital as £750,000 in 75,000 preference and 75,000 
ordinary shares of £5 each, all of which have been taken up. 45 per 
share has been called up on 64,241 preference and 67,029 ordinary shares, 
and £656,050 has been received, leaving £300 in arrears. £93,650 is 
considered as paid on 10,759 preference and 7,971 ordinary. Mortgages 
and charges, £250,000, 

NOTTING HILL ELtCTRIC LIGHTING CO. (LTD.) Return to March 21 
gives capital as £200,000 in 16,452 ordinary, 2,998 preference and 550 
founders’ shares of £10 each, of which 10,852 ordinary, 2,998 preference 
and 550 founders’ have been taken up. £10 per share has been called up 
and £144,000 has been received. Mortgages and charges, £64,000. Mort- 
gages and charges guaranteed jointly by company and Kensington & 
Knightsbridge Electric Lighting Co., £152,500. 

ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.) -Retarn to 
Feb. 28, 1905, gives capital as £300,000 ia 40,000 ordinary and 20,000 
preference shares of £5 cach, all of which have been taken up. £5 per 
share has been called up on 39.650 ordinary and 20,000 preference, and 
£298,250 has been received. £1,750 is considered as paid on 350 shares. 
Mortgages and charges, £150,000 35 per cent. debenture stock and 
£168,438 4 per cent. guaranteed debenture stock of Central Electric 
Supply Co., being half total loan capital. 

SMITHFIELD MARKETS ELECTRIC SUPPLY co. (LTD.)—In return to 
Feb. 24 capital is £120,000 in 20,000 shares of £5 each, of which 12,000 
have been taken up. £60,000 has been received. Mortgages and charger, 
458.000. 

TELEGRAPH CONSTRUCTION & MAINTENACE CO. (LTD.) —І0 the return 
to March 14, capital is given as £448,200 in 37,350 shares of £12 each, 
all of which have been taken up and paid for in full. No mortgages or 
charges. 

WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD).—Return to March 8 
gives capital as £800,000 in 110,000 ordinary and 50,000 preference shares 
of £5 each, of which 110,000 ordinary and 25,151 preference have been 
taken up and paid for in full. Mortgages and charges, £250,000. 


MORTGAGES AND OH ARGES. 

ELECTRICAL BLEACHING СО. (1904) (LTD.)—Iseue on March 17 of 
£2,000 debentures, part of series created Dec. 21, 1904, to secure £14,000, 
charged on company's undertaking and property, present and future, 
except uncalled capital. No trustees, but title deeds of company's 
property are lodged with a safe deposit company in joint names ot F. R. B. 
Lindsell and J. H. Hayes. Previously issued of same series, £13,000. 
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STANLEY ELECTBIO CARBIAGE OO. (LTD.) — 6, 000 6 per cent. deben- 
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NOTES. 

THE large expenditure of money by Local Authorities, and 
the enormous municipal debt of the country, a subject upon 
which much has been written and far more has been spoken, 
came up for discussion again last week. Lord AVEBURY 
chose it as the subject of an address at a recent general 
meeting of the London Chamber of Commerce, and pointed 
out that during the last 10 years the outstanding loans of 
Local Authorities in England and Wales had increased to the 
extent of £142,000,000 and now amounted to £343,000,000, 
while, if Scotland and Ireland were included, a grand total of 
£407,000,000 was arrived at. During this period of 10 years, 
the rates and taxes had increased to such an extent that now 
they amounted to £180,0C0,000 a year more than they did 
10 years ago, this increase being about equally divided between 
rates and taxes, and Lord AVEBU 'RY reminded his audience that 
part of our taxes went to the “ exchequer contributions in aid 


Prick ӨтхРЕМОЕ ри 
Abroad 94., or 18 cents, or 900., or SOp/. 


referred to the same subject, aad his remarks, coming from the 
new President of the Local Government Board and addressed 
to the Association of Municipal Corporations, must be taken as 
significant although they were delivered in the course of an 
after-dinner speech. According to the report in The Times 
Mr. BALFOUR said, on the subject of Municipal Trading: 


It had been asked whether any limit could be plaoed upon this 
apparently continually-growing excursion of municipalities into the 
sphere hitherto reserved fer private enterprise. He did not wish to lay 
down any abstract economic dootrine upon this subject ; he was rather 
disposed to think that a limit would presently be imposed by the very 
nature aud necessities of the case. Year by year Pariiament imposed 
upon municipalities new and arduous duties. This prodess could not 
continue for ever. There must be an end to it somewhere, and he ven- 
tured to think that even the most intrepid town councillor would ulti- 
mately feel that he was bound to cry Hold! Enough!” 


So far as the electricity supply business is concerned, how- 
ever, it is almost too late to put the brake on to municipal 
expenditure. Parliament having, rightly or wrongly, recog- 
nised this branch of business as a fit one for Local Authorities 
to embark upon, and the local authorities having availed them- 
selves of the opportunity thus given them, it is necessary that 
the undertakings already established must be extended as the 
demand arises for further supply of electricity. Even if a 
Local Authority avails itself of à bulk supply from a neighbour- 
ing company, as it could do in London, or from a power com- 
pany, as in some parts of the provinces, a complete solution of 
the problem is not arrived at, as the distribution network has 
still to be extended. mE 


— 


OUR es'eemed contemporary, the Engineer, in its last issue, 
devoted a leading article to “ Electric Locomotives.” Taking, 
as an example, the New York Central locomotives, it admits 
that a steam locomotive of equal weight could not accele- 
rate a given train so rapidly, and. therefore the electric 
locomotive has the advantage on that score. The article then 
wanders from its title into a discuseion of the relative cost of 
working main line traffic by electric and steam power. The 
most positive conclusion arrived at is “that there is very 
good reason to think that haulage on main lines by the electric 
locomotive would be more expensive than the present system." 
In support of this opinion we are told that “the cost of 
coal per mile on our tube railways is very nearly twice that 
required for steam locomotives.” No figures or references are 


of rates. He protested against such municipal businesses as | given to substantiate this statement, but the assertion is 


electricity supply undertakings being run at a loss, as statistics 
showed that they did. Later in the week Mr. GERALD BALFOUR 


“crystallised” thus : То propel a given train by steam 


| requires, say, 361}. of coal per mile; to do the same thing by 
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electricity costs 72lb. or thereabouts per mile.” We believe 
that 361b. is usually taken as au average figure for main line 
passenger trains, but, of course, no train of similar weight and 
length runs on any of our tube railways, and the conditions of 
short runs and high acceleration preclude any comparison on 
a weight basis. It has also been shown by Mr. MACMAHON 
that the tractive effort on a tube railway is considerably 
greater, ceteris paribus, than on an open line. So that our 
contemporary’s comparison of coal consumption is between 
things unlike, and by no means justifies its assertion. 


a —— — 


WE have had the curiosity to look for the possible origin of 
that 72lb., and think it may be derived from Mr. HERBERT 
JONES’ Paper descriptive of working results on the Waterloo 
& City Railway. On p. 750 (February 24, 1905) of The Elec- 
trician will be found two tables. The first gives the result of 
two tests of coal and water consumption, giving respectively 
4:51lb. and 4:971b. of coal per unit over two 24-hour runs. 
The second table shows that on a certain day the 100-ton 
trains used 4:83 units per train-mile, Taking the higher figure 
of 4°97lb. of coal per unit, 24lb. of coal per train-mile results, 
and assuming 300 tons for the weight of a main line train, the 
figure of 72lb. per train-mile appeara. Whether the figure 
was obtained in this way or not is of little importance, the 
absolute unlikeness of the things compared needs no emphasis. 


— — 


A BETTER comparison might have been made of the results 
of steam and electric haulage on the Mersey Railway, where 
an increased revenue of 42 per cent. is earned with diminished 
working expenses, comparing electric and steam working ; but 
it would be foolish to draw the conclusion that a similar result 
will follow the electrification of every main line. It is unfor- 
tunate that an engineering journal of the highest standing 
should admit to its leading columns superficial and misleading 
statements on a subject of great importance, instead of making 
use of its prestige and ability to collect and digest the available 
facts. 

== 

ELECTRIC furnaces have ever been a fascinating subject for 
research, and to the more imaginative they are pregnant with 
almost illimitable possibilities. A valuable contribution to the 
subject has been made by Messrs. HUTTON and PATTERSON in a 
Paper, the first part of which was presented to the Faraday Society 
on Tuesday. The carbon tube furnace which they described 
із an exceedingly useful piece of apparatus for obtaining high 
temperatures, and in spite of the fact that the presence of 
carbon is undesirable in certain processes, yet this type of 
furnace is capable of very wide application. For instance, in 
one case, the authors succeeded in obtaining a temperature of 
1,200°C. in 30 minutes, after which it continued to rise at 
about 7deg. per minute, while in another case, with an expen- 
aliture of 295 amperes at 8:2 volts, platinum was melted in 
164 minutes. The second part of the Paper will give fuller 
details of the results obtained in the experiments with this 
class of furnace. 


— — 
Tur question of solid links v. fuses in network boxes, and the 
ventilation of strect boxes, have formed subjects of questions 


to Ministers in the House of Commons, which, as a rule, does 
not concern itself with matters of technical detail in electrical 
engineering. The former question arose out of the Man- 
chester fire case, which was decided in the Law Courts a 
fortnight ago, and we are pleased to note that the Board of 
Trade officially approves of the use of the fuse links which 
their electrical adviser has consistently recommended unof- 
ficially for many years. We cannot endorse the suggestion 
however, that this is an “improved system recently brought 
forward. On the subject of ventilating street boxes, it appears 
that the leakage of gas into street boxes for telephone cables 
has been giving considerable trouble recently, and we should 


recommend the Post Office engineers to study the methods 
adopted by electric lighting engineers for ventilating their 
boxes as a remedy for the nuisance. 


—— 


SucTION gas plants have only of late been used in this 


country to any extent, and it is not surprising that many 
engineers otherwise well informed are still rather in the dark 
as to the action, capacities and limitations of this new type of 
power plant. 
gathered from Dr. Е. H. BowMan’s excellent Paper which 
was read before the Leeds Local Section of the Institution 
of Electrical Engineers on March 16th, and of which an 
abstract appears elsewhere in this issue. While assigning 
the proper places to plant using bituminous and non- 
bituminous fuel, the author offers the somewhat question- 
able advice : 


Much information on these points may be 


* When the works are amidst 


large manufacturing premises, where smoke and fumes are 
so prevalent that a small increase in quantity will make no 
difference, bituminous plant may be employed.“ If every new- 


comer acted on this advice the atmosphere in that particular 


locality might become unbearable, and it would be but small 


consolation that this state of things had been brought about in 
imperceptible steps. The results obtained by Mr. J. Wurt- 
WORTH оп a 12 H.P. suction-gas engine, supplied with gas from 
a Dynamic-gas producer, are very good. The figure of 0:835]b. 
of anthracite coal per brake horse-power-hour at full-load com- 
pares favourably indeed with anything yet published concerning 
other gas engines of similar size, and it approximates to the 
0:7441Ь. of coal consumed per brake horse-power-hour in а 
250 н.р. Deutz, double-acting, producer-gas engine, the 
tests on which were reported in brief in The Electrician of 
November 25th, 1904, p. 205. 


— J————— 


Lasr week we commented, in our leading article, on a 
petition presented by Sir LLOVD WIS to the President of the 
Board of Trade with reference to the rules framed under the 
now Patents Act. It was contended by Sir LLOVD WiskE and 
his co-petitioners that the rule of officially “© ear-marking " a 
specification considered invalid by the Examiner is not in 
accordance with the spirit and letter of the Act. The petition 
submitted that such notification should not be in the nature 
of an official expression of fact, as that would seriously depre- 
ciate the value of a patent. A counter-petition has now been 
submitted by some 76 registered patent agents, amongst 
whom are 16 members of the Chartered Institute of Patent 
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Agents. It is pointed out that as the rules now stand, 
any reference inserted under the compulsion of the Comptroller 
shall be inserted in certain words which will distinguish it 
from a reference inserted voluntarily by the applicant. The 
. signatories to the counter-petition argue quite reasonably that 
unless the compulsory reference is allowed to remain distin- 
guishable in this way, an injustice will be done in all those 
cases where voluntary references are inserted, as these will be 
brought under the suspicion of being no longer voluntary. It 
is also submitted that in possible cases of misjudgment 
by the Comptroller, a serious injustice would be done 
when a reference was compulsorily made in a specification 
without any opportunity being given to the applicant to pro- 
test that the insertion of the reference was not a voluntary 
act of his own, but was forced on him against his judgment 
by the Comptroller. We must confess entire agreement with 
the counter-petitioners, for if the official condemnation of a 
specification be liable to confusion with a voluntary reference, 
then the rule under which it is inserted cannot be in accor- 
dance with the provisions of the Act. Doubtless, some step 
will have to be taken to remedy a state of affairs which is 
raising such a chorus of disapproval from all sides, and the 
best possible way out of the difficulty is to abandon the com- 
pulsory search and admit that this section of the Act is not 
practicable. It should, in fact, be repealed. 


— — 


THE Government has not yet brought in its promised Bill 
for the institution of a Ministry of Commerce, but in the 
meantime a private members Bill with the same object has 
been read a first time in the House of Commons. There is, of 
course, little prospect of this Bill proceeding further than 
through its initial stages, but yet it may be of interest to note 
that its effect, if it were passed, would be very different from 
that of the Government Bill, which will probably do little 
more than transform the Board of Trade and Local Govern- 
ment Board into a Ministry of Commerce to take over the 
same duties as the two Departments. The Bill introduced 
by Mr. Louis SINCLAIR and supported by Sir ALBERT 
RorLrT and his friends, on the other hand, does not propose to 
abolish either of these Boards, but to transfer some of 
their duties to the new department. Included in the transfer 
would be the railways and tramways section of the Board 
of Trade, but not the department which carries out the work 
of the Board in connection with the Electric Lighting Acts ; 
Mr. TROTTER, the electrical adviser to the Board of Trade 
would, therefore, be cut in half. The work of the Home Office 
in connection with the Factory Acts and Coal Mines Regu- 
lation would also be transferred to the Ministry of Commerce. 
It is, however, unnecessary to examine the Bill in detail, as 
there is practically no likelihood of its becoming law. 


THE fate of the staff of the National Telephone Co. when 
the Company’s system is taken over by the Government in 
1911 has been the cause of some anxiety in interested quarters. 
Under the Agreement with regard to the purchase of the 
system in 1911, an agreement which now awaits ratification 
by the House of Commons, it is merely stated that “it is 


probable" that the Postmaster-General will be prepared to 
take into his service “a considerable proportion of the Com- 
pany's staff," but he will not accept any obligation as regards 
pension and similar matters, the intention being that if any 
compensation or pension is given this should come from the 
Company. A large section of the Company's staff, and 
especially the older members, desire to have some more 
definite assurance that they will lose neither their position 
nor their prospects of a pension when the transfer takes 
place. Those earning salaries of over £100 per annum have, 
since 1896, contributed to an old-age pension fund to 
the extent of 24 per cent. of their salaries (the Company 
contributing a like amount), and the age limit in the 
National Telephone Co.'s service is 65 instead of 60, as in the 
Post Office. Should their employment suddenly cease in 
1911, they will, of course, benefit to the extent of twice the 
money they have contributed to the fund, plus interest, but as 
telephony is a special business, they would find it difficult to: 
obtain work in other occupations. We believe that there is 
no precedent for the Government acquiring a business of this 
nature without taking over the staff as well, but it is doubtful 
whether there is any need to bring pressure on the Govern- 
ment on this point When the business of the National 
Telephone Co. is transferred to the Government, there should 
be an increase rather than a decrease in telephone activity, 
and it is probable that not only will the services of the 
National Telephone Co.'s present staff be fully requisitioned, 
but that the number of officials and employees will have to be 


augmented considerably. 


THE case of the Sudbury Corporation v. the Empire Electric 
Light and Power Co., reported in another column, although 
in itself involving no issue of great importance, should be 
studied by those local authorities and companies who have 
entered into an agreement for the transfer of their powers 
under an Electric Lighting Provisional Order. The actual 
transfer of Provisional Orders not having been permitted by 
the Board of Trade since 1899, great care should be taken in 
the wording of any agreement by which a company takes the 
lease of à Local Authority's Provisional Order, or in any other 
way undertakes the execution of the entire work under the 
Order. In such cases, obviously, the safest course to pursue 
would be to obtain a revocation of the original Order and the 
issue of a new one to the company. 


Ae oe 


THE London County Council must now be congratulating 
themselves on having obtained at last a majority in the House 
of Commons in favour of tramways on the Thames Embank- 
ment. It is still uncertain, however, that Parliament will 
sanction these, as the majority on the second reading of the 
Bill was only obtained by the casting vote of the Speaker, and 
the point will doubtless be raised again on every stage of the 
Bill. It has not yet been definitely proved that the con- 
venience of the proposed line of tramways to the public is 
likely to be so great that objections to the disfigurement of 
the Embankment should be set aside. If the beauty of 
the finest thoroughfare in London is to be marred, let it not be 
at the hands of the electrical engineer. 


ч, teni р 
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Lord Kelvin.— We are pleased to announce that Lord Kelvin 
continues to make excellent progress. His condition is now so 
satisfactory that it is not considered necessary to issue any 
further bulletins. 

Steam Turbines in Hungary.— A Hungarian correspondent 
informs us that at present there are no manufacturers of steam 
turbines in Hungary, and that there may be a good opening 
for British manufacturers of this class of engine in the above- 
‘mentioned country, as well as in the Balkan States. 


Summer Visit of the Institution of Electrical Engineers. 
We learn that the Institution of Electrical Engineers do not 
propose to make a visit abroad this summer, and possibly not 
next year. It is probable, however, that next summer the 
Institution will invite a return visit from representative foreign 
societies to this country. 

Röntgen Congress in Berlin.— According to the Eleltrutech- 
nischer Anzeiger a congress of medical and other scientific men 
interested in the history and development of Röntgen rays 

and their applications, is to take place in Berlin from April 
30th to May 3rd. There are to be a number of sectional 
meetings, and an exhibition of apparatus and photographs. 

Cable Interruptions. 


Date of interruption. 


Oayenne—Pinheiros .......................... Aug. 18, 1902 
Reissi-Issa (Yemen)—Camaran ................ Oct. 22, 1902 
, nn enusnnnennn oo Jan. 18, 1904 
Jamaica — Colon .............................. Jan. 10, 1905 
Fort de France —Paramaribo .................. April 2, 1905 
Pernambuco— Park.. April 6, 1905 
Maranham— Cearů e eee April 6, 1995 


Municipal Ownership in America.- The Morning Post states 
that Judge E. F. Dunne has been elected Mayor of Chicago, 
the election having chiefly turned on the question of municipal 
ownership of the Chicago tramways. There are over 1,000 
miles of tramway lines in Chicago, and their value is estimated 
at 200,000,000. Most of these are owned by the Chicago 
City Railway Co., but the franchises of 75 per cent. of them 
have recently expired. However, the company still retains 
.95-year franchises on the remainder, which serve the business 
section of the city, and the new Mayor, it is stated, will make 
it his business to annul these franchises, and thus secure 
control of the tramways for the municipality. It is anticipated 
that the legal proceedings will occupy about two years! 


Lightning Conductors.—In a Paper on this subject read before 
the Dublin Local Section of the Institution of Electrical Engi- 
neers on March 9th, Mr. P. H. Stewart referred to various 
methods of installing lightning conductors and the principles 
which governed them. He emphasised the necessity of 
securing a good connection with earth and advocated taking a 
conductor from each aigrette direct to earth instead of con- 
neeting the aigrettes together and running one conductor to 
-earth. The stanchions and girders of a steel framework 
building should always be thoroughly earthed, otherwise they 
-constituted additional danger, but if properly earthed they 
were an element of safety. He had known an instance of 
lightning striking a timber mast in preference to a copper con- 
ductor hanging parallel to it 5ft. or 6ft. away. In the discus- 
sion, Mr. Mark Huddle expressed the opinion that lightning 
conductors should be as free from bends and joints as possible. 


Telephony.—In the fourth, and last Cantor lecture at the 
Society of Arts last Monday Mr. Н. Laws Webb compared 
telephonic communication in point of speed, cheapness and 
convenience with all other manners of sending and receiving 
messages. The speaker then enumerated and explained а 
score of different systems of telephone rating, apparently 
favouring the message rate. The sub-division of the telephone 
system of larze cities into telephone districts, each served by 
one exchange, was next dealt with, and the function of the 
junction lines for inter-connecting these district exchanges was 
explained. The huge amount of work of a non-paying character 
which the telephone business entails was illustrated by two 
figures, one corresponding to the total telephone connections 
and disconnections during a year, and the other relating to the 
increase in telephones during the same period. In a certain 
system 20,000 connections or disconnections were made, while 
the increase in subscribers’ telephones amounted to 5,500 only. 
In another actual case the figures were 57,500 and 37,000 


Kerr & Co. 


respectively. The development of the telephone system in 
various countries and cities was then commented upon. Amongst 
the countries America comes first with 44:8 telephones per 
1,000 inhabitants. England is a long way behind, with onlv 
8:7 telephones for the same number of people, while Austria- 
Hungary ended Mr. Webb's list with 1:55 telephones per 
1,000 inhabitants. Coming to the cities, it was pointed out 
that Stockholm led with 137 telephones per 1,000 inhabitants, 
the corresponding figures for New York, London and Madrid 
being 68:7, 20:2 and 4'3. 

Serious Short-Circuit at Niagara Falls.—On February 23rd 
the Niagara Falls Power Co. suffered from the most serious 
short-cireuit that has.ever taken place in the big power houses 
at Niagara Falls. Thrée-employés of the company were 
changing the connections between a 2,300-volt transformer 
and a small transformer used for lighting. They were at 
work in the switch chamber and cable subway under switch- 
board No. 1 in power house No. 1. The insulation of the 
conductors became ignited and the fire spread to the cables 
beneath the switchboard. Fire appliances, such as powder 
and chemicals, were used without extinguishing the fire, and 
it was necessary to call the city fire brigade. The firemen 
used their chemicals, but finally had to throw water on to the 
fire to quench it. All the auxiliary wiring leading to the 
instruments and field rheostats was practically destroyed, 
putting the five 5,000 H.P. generators operated from this 
switchboard out of service temporarily. The local trolley 
sérvice was interrupted for 14 hours, while the long-distance 
load. was off for about 20 minutes, The load normally carried 
by the five generators interrupted was transferred to other 
machines within a few hours and the company's full service 
resumed: All three men were severely burned and were 
quickly removed to the Memorial Hospital, where one died 
early the next morning. A careful investigation revealed 
the fact that the men had made two or three mistakes in 
making connections, and had any one been avoided the short- 
circuit would not have occurred. 


Opening of the Exeter Tramways.—The official opening of 
the Exeter Corporation electric tramways took place on 
Tuesday. There are 21 miles of double track and an equal 
length of single track, and the gauge is 3ft. біп. The rails 
are of the girder type, weighing 90lb. to the yard, and the 
points and crossings are of Messrs. Hadfield's manganese steel. 
Of the four steepest gradients, there is one of 1 in 113, one 
of 1 in 13, one of 1 in 16 and one of 1 in 19. Two curves 
have each a radius of 35ft., and these are the sharpest 
in the system. Siemens lead-covered cables, laid in stone- 
ware ducts, are employed as feeders, and centre poles, side 
brackets and span-wire construction are used according to the 
requirements of the routes. There are at present 12 cars, which 
were built and equipped at the Preston works of Messrs. Dick, 
They are of the double-deck type, with a seating 
capacity of 20 inside and 22 outside; the stairways are of the 
semi-reversed type, and each car weighs 8} tons empty, and is 
26ft. over all. Two 25 B. H. P. motors are fitted to each car, 
and, owing to the exceptionally severe gradients in Exeter, 
special provision has been made to prevent the cars from 
running backwards when brought to a standstill on an incline. 
To this end the controller is fitted with more contacts (14 in 
all} than is usually the case in the same firm's standard tram- 
way controllers. By means of the additional contacts the 
motors are short-circuited when the motorman's handle is 
moved to the “off” position. They would, therefore, act at 
once as powerful generators should the car for any reason run 
backwards, and the car could in no case attain any consider- 
able speed down the gradients. The cars are, however, also 
provided with hand brakes and Newell magnetic track brakes, 
and Philipson lifeguards have been fitted. In the car shed 
there is accommodation for 15 cars, and power to the system 
is supplied from the new generating station described in The 
Electrician, Vol. LIL, p. 280. Since the publication of this 
description, а 200kw. generator has been added for the tram. 
way supply, and there is, in addition, a motor-generator of 
equal rating which is driven directly off the high-tension bus 
bars of the two-phase lighting system, and delivers continuous 
current to the tramways. The construction of the new 
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system of tramways has been carried out to the specifications 
of Mr. J. E. Waller, Mr. Thomas Moulding, city engineer and 
surveyor, and Mr. H. D. Munro, city electrical engineer, 
acting jointly. ‘he generating plant has been installed under 
the superintendence of the city electrical engineer. 

Bridging the Zambesi.— Another link in the Cape to Cairo 
Railway is now being made by the construction of the railway 
bridge across the Zambesi River, just below the Vietoria Falls. 
The Victoria Falls are 420ft. high, and 1,900 yards wide, or 
two and a half times the height and twice the width of the Falls 
of Niagara. The Cape to Cairo Railway, which has recently 
been completed from Cape Town to the Zambesi (1,635 miles), 
and is now being carried on towards Tanganyika, traverses 
the peninsula of rock immediately in front of the Falle, and 
will cross the gorge by the bridge just below the “ Boiling 
Pot," as the narrow outlet is called through which the whole 
river rushes after its tremendous fall. The clear span of 
the arch, which has just been completed, is 500ft., and 
owing to its height above the river—400ft.—no staging or 
scaffolding has been employed in its erection. It has, therefore, 
been built out from each bank of the ravine, on the cantilever 
principle, until the steelwork of the arch met in the centre. 
The bridge, which is sufficiently wide for a double line of 
1ailway, has been built by Sir Douglas Fox & Partners, the 
‘engineers of the Rhodesia Railways Co. In order to carry 
across the gorge the materials for the northern half of the 
bridge and the rails for the extension northward, an electric 
cable-way of a novel type has been employed. One end of 
the cable is attached to a rigid tower, and the other end to an 
inclined hinged support, which is loaded with a heavy weight 
to counteract the sagging of the cable as the conveyer travels 
along it. The carrier is suspended from two travelling wheels 
running on the rope, and consists of a frame carrying a chair 
for the driver, and the electric motor which propels the appa- 
ratus. The conveyer is capable of carrying a load of 10 tons, 
and can transport 800 tons of material across the river in one 
day, the amount of railway construction plant which will have 
to be carried over the river before the work is finished being 
estimated at 40,000 tons. An interesting picture of the work 
in progress and a map of the district is given in the Graphic of 
Saturday, from which journal the above particulars of the 
scheme have also been taken. 

Paralleling a 5,500kw. Turbo-Alternator.—The February 
issue of the Electric Club Journal gives an account of the opera- 
tion in parallel of the 5,500kw., 25. Westinghouse turbo- 
alternator supplied to the Interborough Rapid Transit Co., of 
New York, and erected in the Seventy-fourth Street power 
house. ‘This was the first Westinghouse unit of this size to be 
put in service, and it at once carried loads as high as 8,000kw., 
and for considerable periods loads between 7,000kw. and 
%,000kw., were of common occurrence. Within a few days 
after the machine was put in service, and while operating in 
parallel with six of the slow-speed 5,000kw. machines in the 
same station, a short-circuit occurred among the main leads at 
a point between the turbo-generator and the switchboard. 
This tripped the automatic switches on all the slow-speed 
machines, which were set at almost three times full.load 
current, but did not trip the safety switches on the turbo 
generator on account of the fact that the arc was so violent 
that it burned off the leads to the safety devices for this par- 
ticular machine, though these leads were in a separate conduit. 
It was necessary to cut the turbo-circuits off bv hand, and the 
short-circuit therefore continued on this machine some little 
time before it was cut out. Careful examination of the 
generator showed that it was absolutely uninjured in any 
way, as far as could be determined, and was ready for service 
immediately afterwards, but could not be thrown in with the 
other machines on account of the main leads to the switch- 
board being burned off. The machine has been in service with 
heavy loads since these leads were replaced. It is run in 
parallel with the other machines in the station and the only 
notable difference between its operation and that of the low- 
speed machines is due to the difference in the speed regula- 
tions of the two types of engine. The steam turbine is 
adjusted so that it regulates much more closely than the low- 
speed engines and, in consequence, takes the fluctuations in 
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load. When it is operating in parallel with the slow-speed 
machines, the latter carry a much steadier load than when the 
steam turbine is cut out, the turbine unit appearing to take all 
the fluctuations when it is in circuit. Some months ago a series 
of tests was made to determine the paralleling qualities of 
turbo-generator units. At full voltage the machines ran 
perfectly in parallel. Fluctuations in speed were so slight that 
periods from one to 15 seconds could be obtained for synchro- 
nising. When the voltage was reduced to 60 per cent. of the 
normal, the machines would carry the full current without any 
evidence of hunting. The voltage was further reduced and 
tests were made, until about 15 per cent. of the rated voltage 
was obtained. Under these conditions the machines still 
remained in parallel when carry ing full-load current, but the con- 
ditions of paralleling were not perfectly stable, the load being 
transferred from one machine to the other at an irregular but 
not rapid rate. As the synchronising power varies approxi- 
mately as the syuare of the voltage, it was extremely low in 
the last test cited. It is evident, therefore, that but small 
interaction is required between such machines to maintain 
parallel operation. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, April 7th. 
MANCHESTER STUDENTS’ SECTION: INSTITUTION OF ELECTRICAL ENGINEERS. 
7 p.m. Annual General Meeting at the Salford Technical Institute. 
8 p.m. Ordinary General Meeting at the Salford Technical Institute. 
Paper to be read: “ Electric Cranes," by M. Jennison. 
ROYAL INSTITUTION. 
9 p.m. Evening discourse on American Industry," by Alfred 
Moseley. 


SATURDAY, April 8th. 


Rovar, INSTITUTION. 
J p.m. Afternoon Lecture II. on Some Controverted Questions 
of Optics," by the Right Hon. Lord Rayleigh, F.R.S. 
MONDAY, April 10th. 
INSTITUTION or CIVIL ENGINEERS. 

8 p.m. Special Meeting, when Col. R. E. B. Crompton will deliver 
the Thirteenth James Forrest Lecture on “ Unsolved Problems 
in Electrical Engineering." 

TUESDAY, April 11th. 
Institution oF ELECTRICAL ENGINBERS : MANCHESTER LocaL SECTION. 

7:80 p.m. Annual General Meeting at the University. A Paper will 
afterwards be read on Labour-saving Formulw,“ by Julius Frith 

INSTITUTION OF ELECTRICAL ENGINEERS : Guasaow Loca SECTION. 

8 p.m. Meeting at 207, Bath.street. Mr. W. W. Lackie will deliver 
his reply to the discussion on his Paper on Earthing," and a 
Paper on Fittings will be read by Harold Watson. 


WEDNESDAY, April 13th. 
INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SBCTION. 

7:80 p.m. Meeting at 92, Victoria-street, Westminster, S.W. Paper 
to be read. Some Notes on the Measurement of Resistance, 
by A. Cummington. 

INSTITUTION OF ELECTRICAL ENGINEERS: BrRMINGHAM LocaL SECTION. 

7:30 p.m. Meeting at the University. Paper to be read: The 
Eddy Current Brake for Motor Testing," by Dr. D. K. Morris 
and G. A. Lister. 


THURSDAY, April 13th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Paper to be read: “The 
Alternating.currrent Series Motor,” by F. Creedy. The Address 
to the Joint Meeting at St. Louis, by B. J. Arnold, Past-presi- 
dent of the American Institute of Electrical Engineers, will be 
discussed in conjunction with this Paper. 

INSTITUTION or ELECTRICAL ENGINEERS: Dustin LOCAL SECTION. 

8 p.m. Meeting at the Royal College of S:ience. Paper to be read: 
* Notes on the Softening and Purification of Water for Steam 
raising,” by L. J. le Clair. 

FRIDAY, April 14th. 
INSTITUTION OF MECHANICAL ENGINERKS. 

S p.m. Ordinary General Meeting, when the Steam Engine 
Research Committee’s Report will be further discussed. The 
President will also deliver his Address. 

PuysicaL Society. 

8 p.n. Meeting at the Royal College of Science, Exhibition-road. 
South Kensington. Agenda: (1) On Ellipsoidal Lenses,“ by Н. J. 
Sowter; (2) “ The Determination of the Moment of Inertia of 
the Magnets used in the Measurement of the Horizontal Com- 
ponent of the Earth's Field," by Dr. W. Watson; (3) Exhibition 
of a series of Lecture Experiments illustrating the Prcperties of 
Gaseous Ions produced by Radium and other Sources, by Dr. 
W. Watson. 

Болі INSTITUTION. 

э p.m. Evening Discourse: “ The Law of Pressure of Gases below 

Atmosphere," by the Right Hon. Lord Rayleigh, Е.К.8. 
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ELECTRICAL EQUIPMENT OF MESSRS. HARLAND the illustration. The lower halves of the bearings of this shaft 


' are cast in one with the bedplate, and the gear- case forms an 
& WOLFF S SHIPBUILDING WORKS. outer bearing for the countershaft. This disposition of the 
| parts conduces to stability and rigidity, and adapts itself 
| | particularly well for the driving of many machine tools, both 
Among the motors employed at the works, the “ ventilated ; by belt and by spur gearing. Another incidental advantage is 
but rainproof " motor supplied by Messrs. Laurence, Scott & | that the motor is above the level of the oiling arrangements 
Co. has some points of considerable interest. The object of for the gear case, so that no oil is likely to overflow into the 
motor. 
| As has been ment‘oned in the first part of this article, the 
pressure of the current for the portable tools on the ships and 
| in the fitting-out jetties and docks is reduced to 110 volts, this 
pressure being considered safer than 440 volts on account of 
the number of wandering cables and temporary connections 
which must of necessity be used. Moreover, as some of the 
installations of ships under overhaul require to be fed at 
60 volts and others at 80 volts, these lower voltages must on 
occasion be available. Current at these pressures is supplied 
from two motor-generator sub-stations, and the specification 
with regard to the voltage range and regulation of these is 
interesting. Messrs. Harland & Wolff required that the gene- 
rator part of these machines should be designed to give, as far 


(Concluded from pan, 957.) 
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Fic, 29.—LAURENCE-ScoTT ~ VENTILATED BUT. Rarsproor ” MOTOR. 


the design, shown in Fig. 29, is to protect the motor from the 
intrusion of rain, metal shavings and other foreign bodies 
through the ventilation openings in the motors, without 

| 


Front Sliders 24” from Top. 


All Sliders hard up. 
5'xi Copper Strip fixed 
across ends of Loop. 


Corresponding Curves... Machines Nelr-exciting. . Corresponding Curves. Shunt separately Ereited. 
Fic. 30.—Two Lavrence-Scotr 60kw. COMPOUND GENERATORS WITH DIVERTER ACROSS SERIES WINDING AND REGULATING 
RESISTANCE IN SHUNT WisDrNc. 
Speed varies between 630 revs. at no-load to 615 revs. at fall-load. 


making the motors “totally enclosed” and so considerably | as: possible, straight line terminal characteristics at three 
increasing their size and cost, when the duty involves continuous | initial no-load voltages, viz., (a) 60, (^) 80 and (c) 100 volta, 
running as in the case of machine tools. This protection | and further be capable of being set to give various degrees of 
simply takes the form of suitably shaped hoods fixed over the | over-compounding up to 50 per cent. rise between no load and 
ventilation openings. Attention may also be drawn to the | full load, the curves remaining as straight as practicable 
compact gearing illustrated in the figure А countershaft, | between their limiting points, whether the shunts are selí- 
placed below the armature, is driven by the motor through | excited or separately excited, and between the speed range of 
gearing which is enclosed in the gear-case seen on the right of | 635 and 610 revs. рег min. 
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Thus, when feeding a short line, it should be possible to | the series field winding with resistanco strips or“ diverters," 
work with, say, 5 per cent. or 15 per cent. over-compounding, the length of the shunt being adjustable by means of sliders. 
or, on a longer feeder, with as much as 50 per cent. over-com- | Fig. 30 gives the result of tests on these machines, from which 
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' ‘ * , Fro an R.W. Photoare : 
Fic. 31.—Generay. View or Gantry HOWINd DOUBLE CANTILEVER CRANE, rom an R. V. Photograph 


pounding as desired, without sparking at the brushes when in | it is seen that the characteristic curves can be varied within 
fixed position, and with the usual limitations as to heating, «с. | wide limits. 
Only one firm, Messrs. Laurence, Scott & Co., complied with | The feature of the works to appeal most prominently to the 
all the requirements of the specification, and this firm has | ordinary visitor is the enormous gantry, shown in Figs. 31 
and 32, placed between two of the shipbuilding slips at the 
south and of the yard. The height over all is 185ft. (actually 
one-sixth of the height of the Eiffel tower), and the length 
from end to end of the gantry 600ft. A man can just be 
distinguished in Fig. 31 as a speck on the gantry to the right 
hand of the double cantilever crane near the middle of the 


Fic. 33.— Freepers, 


illustration. The double cantilever crane extends 102ft. on 
| either side of the gantry, and can thus serve any part of the 
| ships building on the two slips, and it will take loads up to 
| From ан RW. Photograph. | 9 tons. Its rate of longitudinal travel is 400ft. to 600ft. per 
Fic. 32.—View or GANTRY SHOWING SIDE CANTILEVER CBAxEs. | ininute, depending on the load and wind pressure, and the rate 
AN , of cross travel is 400ft. to 800ft. per minute. The speed of hoist- 
succeeded in producing machines which fulfil the conditions ing is 200ft. to 250ft. per minute with maximum load. The 
imposed, both as to over-compounding and otherwise. The , rails are 18ft. apart on the main track. It is driven by a single 
adjustment of the over compounding is arrived at by shunting motor, with reversing clutch. The motors are of an American 
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make, the gantry and crané having been built by the Brown 
Hoisting Machine Co. of Cleveland (U.S.A.). The length of 


the double cantilever is 230ft. over all, and the trolley travel on 
it 216ft. In addition to the double cantilever crane there are 
two side cantilever cranes, for taking heavy riveting machines. 
One of these side cranes is seen very clearly in Fig. 32. These 
cranes have each two bridges travelling at the rate of 20ft. per 
minu‘e, and each capable of dealing with a load of 10 tons, 
with a hoisting speed of 10ft to 16ft. per minute. The speed 
of travel of the cantilever itself along the gantry in this case 
is 50ft. per minute. These cantilevers extend 102ft. from the 
centre line of the gantry. The motor for the longitudinal 
traverse of each of these cranes is, of course, independent of 
the motors for the two bridges on each, there being, thero- 
fore, three motors in the crane house, one for moving the 
whole cantilever along the gantry, and one for the motion of 
each of the bridges along the cantilever. On each bridge are 
two motors, one for cross traverse and one for hoisting, and 
these can be controlled from the ship. 
The rated horse-power of the 15 motors employed is as 
follows : 
Double Cantilever Cranes. 
80 B.H.P.—situated in upper house. 


S. de Cantilever Cranes. 
Two of 50 в.н.р. for crane travel. 
Four of 1} B. . p. for bridge travel in and out. These are placed in the 
operators’ house. 
Four of 1} в.н.р. for trolley cross traverse—placed on the bridges. 
Four of 6 в.н.р. for hoisting on trolleys. 


In addition.to the gantry cranes there are 33 electric travel- 
ling cranes of 5 to 50 tons’ capacity in the works. All the newer 
travellers have each three-series continuous-current motors. 
Several of the older cranes which have been converted from 
either rope or square shaft driving are driven by single 
compound continuous-current motors, supplied by Messrs. 
W. H. Allen, Son & Co., and have been speeded up on the 
average 70 per cent., whilst one 30-ton crane now runs over 
150 per cent. faster than originally. Some of these are pro 
vided with armaturc-resistance speed control for use when, as 
occasionally happens, two cranes, which differ in speed, require 
to work together, or when an abnormally low hoisting speed 
is requisite—as for lifting patterns out of the sand in the 

“foundry. This effects the same character of speed regulation 
as obtains with a series motor, and, being seldom employed, 
the power losses are negligible. The- majority of the con- 
troller.resistances are metallic, either Sturtevant or B.T.-H., 
but a few are of the liquid type. "The total connected brake- 
horse-power of the cranes is 710, but the average daily demand 
seldom exceeds one-third of this... 

Fig. 33, taken before the work was completed, shows the 
shipyard feeders leaving the culvert from the power house. 
There are no less than 60 sets of feeders, all paper-insulated, 
lead-covered cables of the British Insulated & Helsby manu- 
facture. They are chiefly three-core, but in some cases 
(such as heavy continuous-current cables) are single core, 
and the average feeder has a sectional area of 0'2 sq. in., 
the largest being 0°5 sq. in. 
station through Doulton conduits built in the engine-house 
wall at the back of switehboard and are carried in a fenced-in 
cable-way having tiers of galvanised iron troughs in which the 
cables are merely laid. From thence they pass underground, 
those going to the ship yard being drawn through a cast-iron 
culvert lined with earthenware ducts underneath the Queen's 
road, with a ventilated draw-in chamber placed at each end, 
and from thence they run underground on the solid system to 
the various feeding centres. All the lead sheathing is bonded 
continuously, whilst that of the different feeders is also bonded 
together at all feeding points where it is earthed ; the lead 
covering is similarly effectively earthed at the station by the 
galvanised-iron troughing. The conductors are not earthed 
at any point of the system, whether they carry three phase or 
continuous current. 

The lead-covered feeders terminate in cast-iron boxes or 
“ pot heads of inverted-bottle shape filled with jointing com- 
pound, carefully sealed against moisture. Either vulcanised 
rubber tails pass out of the bottles, or the conductors them- 
selves enclosed in grey-rubber sleeves. All underground 


All the cables pass out of the 


wiring beyond the feeding centres is of vulcanised rubber- 


insulated cable in Howard asphalt troughing. 

The feeding ceutres consist of groups of fuse boxes, the 
system being designed to reduce sub-station work to a 
minimum. The arc lights are switched on and off from the 
station, but each group of 4 to 8 can be independently con- 
trolled at the feeding centres if required, such as when portions 
have to be kept burning for overtime. 

All the branch wiring from the feeding centres is B. I. & H. 
vulcanised rubber 2,500-megohm cable, and, except where under- 
ground, is run in steel pipes supplied by the New Brotherton 
Tube Co. Steel insulated pipes are used where there is liability 
of internal condensation. The wiring is encased throughout, 
the pipes terminating in metal covers round the terminals at 
the one end and in metal fuse boxes at the feeding centres. 

Motors are grouped on sub-mains, with separate fuse how- 
ever to each, automatic cut-outs being only employed where 
there is special reason. 

In concluding this article, we must once more express our 
admiration of the manner in which the work of conversion to 
electric driving has been carried out. The expenditure has 
doubtless been heavy owing to the large extent to which 
individual motor drive has been adopted, but it is certain 
that the economies in power and, what is more important 
still, the increased output of the shops, will justify this outlay 
within a very brief period. 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 


(Continued from page 916.) 


“О.К.” Continuous-current. Ampere-hour Meter—The “О.К.” 

meter brought out some years ago by the British Thomson- 
Houston Co. has been improved from time to time and is a 
very good little meter for circuits of from 1 to 15 amperes. 
It is somewhat similar in principle to the Electrical Com- 
pay's ampere-hour meter, the chief difference being that the 
armature coils instead of being laid on a metal cylinder are, in 
the *O.K." meter, laid on a non-metallic one. The Foucault 
brake is, therefore, absent. Fig. 53 shows the latest type of 
this meter, and, as will be seen, the armature rotates between 
the poles of a strong inverted horseshoe magnet. The cylinder, 
on the outer surface of which the four armature coils are laid, 
is hollow, and being fixed to the main spindle at the bottom 
only, allows a tube of iron to be placed inside it which reduces 
the air-gap. Enough clearance is left at either side to allow 
the armature to rotate without touching the magnet or this 
“keeper.” The main spindle passes down through the centre 
of the tube and the commutator is fixed on its lower end. The 
bottom of the spindle is polished and rests on a spring-seated 
jewel, whilst a worm on the upper end of the spindle works 
the wheel train. The brush gear is extremely neat ; each 
brush is stamped out of a piece of silver and loosely slid on a 
small rod forming the brush support. The required tension 
is produced by a fine spiral spring, one end of which is fixed 
to the brush and the other to an adjustable clamp which grips 
the bottom of the brush supporting rod. 

The main current passes through a short length of platinoid 

wire so chosen as to have a drop of about 0:5 volt at full-load. 
The armature is in parallel with this wire; when a current 
flows the armature runs up to a definite speed accelerating 
until the back E.M.F. nearly equals the E.M.F. supplied to the 
brushes due to the drop in the shunt. In this condition there 
is only just enough current taken by the armature at an 
extremely small voltage to overcome the statie friction. 
The armature rotates at a very high speed (as high as 250 
revs. per min. at full-load in some sizes), and thus friction, 
even at low loads, has very little effect. The torque also is so 
large, being about 28 gramme-cm. at full-load, that increase of 
friction seems to have very little effect except at the smallest loads. 
There being no compensation for friction the curve doops 
slightly at low loads. A difference of 2 to 21 per cent. has been 
found to be a usual figure between full and one-tenth loads. 
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The meter is adjusted at high-load by increasing or decreas- 


ing the pressure across the armature by shifting the little 
connector (seen to the right of Fig. 53) down or up the plati- 
noid shunt. The dials of these meters, as will be seen from 
the figure, are very bold and their value plainly marked. The 
three black dials indicate fractions, and 0:0001 of a Board of 
Trade unit is easily read; for the last dial is divided into a 
hundred parts. It is thus quite easy to get a very accurate 
test by a dial run in a few minutes. [he meter is very useful 
as a testing instrument, for instance, for ascertaining the 
ampere-hours passed through other meters or apparatus during 
a long run, thus avoiding constant regulation of the current. 
The accuracy with which it can be read, together with the 
ease with which its constant can be checked during a run, 
render it very suitable for such work. 

The cover beds in a groove in the back fitted with felt and 
forms a dust-tight joint. A hole in the bottom of the cover 
allows the brush bracket, commutator and jewel screw to pro- 
ject below for easy inspection without breaking the main 
cover seals. A dome covers this gear up and is sealed up by 
the same seal as the terminal box cover. 
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Firo. 53.—Latest Tyre оғ О.К. METER. 


The Reason Meter.—This meter, which is another example of 
themercury type of motor meter, is chiefly made asa pre-payment 
meter. The action of the meter depends on the rotation of a copper 
disc or armature immersed in a bath of mercury in a magnetic 
field. Fig. 54 is a front elevation of the meter out of its casc, 
whilst Fig. 55 is a sectional view looking at the front half. In this 
meter there are two distinct magnetic fields. One is constant 
and practically closed, and consists of the two iron plates A and 
B joined together by hardened steel pillars, CC (which are 
permanently magnetised), the soft-iron pole-pieces E, and E, 
and the soft-iron core D. This field has its greatest effect at 
low loads, causing the meter to start well. 

The second magnetic field is that generated by the main 
current passing through the coil K wound round the soft- 
iron core D. This field also passes through the mercury 
bath, and the plates A and B, which are separated by the 
large air-gap (the permanent magnets C being saturated). ‘The 
open magnetic circuit has the advantage of doing away with 
residual magnetism, and also enables the meter to be over- 
loaded without the curve being scriously altered. The surfaces 
of poles-piece E and E, are coated with insulating material 
hetween their edges and the top of their slant. 

The current passing from the positive terminal through thc 
iron and steel parts enters the mercury bath at the centres of 
the pole pieces; it then flows radially through the bath and 
disc (at right angles to the field) to the ring F, to which one 
end of the coil is soldered, and through the coil to the negative 
terminal. Eddy currents generated in the same disc provide the 
necessary brake force. The field strengths are so proportioned 
that no adjustment of the curve is necessary, and the raising 
or lowering of it is done by the insertion in the wheel train of 
change wheels of different ratios in order that the reading may 


be Board of Trade units without using a constant. The 
change wheels may be replaced without taking off any other 
part of the wheel train, thus avoiding any chance of intro- 
ducing friction, when replacing, by leaving the worm and 
worm-wheel too tight in gear. The disc and bath are made 
conical, and as the disc is open at the top of the cone there is 
little chance of air bubbles remaining under it and so inter- 
fering with the low-load results. The meter is open to the 
objection of all meters which contain mercury—namely, it 
entirely depends on what happens to it in its journey from the 
test room to the consumer’s premises if sent out with its main 
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Fie. 54.— FRONT Exvevation or Reasox METER ост or CSE. 


cover sealed. The meter is also made with the permanent 
magnet field replaced by an electromagnetic field produced by 
a shunt coil connected between the two supply mains. With 
such meters it is necessary to exercise care in connecting them 
into circuit, as the shunt field might be connected up so as to 
act in opposition to the main field. The meters are internally 
connected up for the main terminals to be put on the positive 
main—t.¢., the positive main terminal to the “station” side 
of the positive main and the negative main terminal to the 
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Fic. 55, - SECTION oF Reason METER LOOKING AT Front Harr. 
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* house " side of the same main, the shunt terminal being con- 
nected to the negative main. If the meter is to be inserted 
in the negative main the ends of the shunt winding must be 
reversed, as in this case the shunt terminal will be connected 
to the positive main of the supply. 

The constant marked on the back of the clockwork is either 
the number of revolutions of the main spindle per ampere per 
minute or the revolutions of the main spindle for 10 Doard of 
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Trade units. The meter has a high torque for this class, with 
a rather high drop. From tests made on a 200-volt 5-ampere 
meter a dropof 1:55 volts and a full-load torque of 2-67 gramme- 
cm. were obtained. The static friction being very small, 
owing to the armature being almost floated in the mercury, 
and the wheel train well made, the constancy of the accuracy 
would probably depend more on the cleanliness of the mercury 
and the permanence of the magnets than on the increase of 
mechanical friction. 
(To be continued.) 
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WIND GAUGE AND RECORDER ON THE FURNESS 
RAILWAY. 


It will be remembered that an extraordinary accident 
occurred some time ago at the Levens viaduct on the Furness 
Railway. During a violent gale, a train standing on the 
viaduct was actually blown over on its side. To avoid the 
possibility of any similar accident occurring in the future, an 
apparatus was installed which fulfils the duties of a watchman 
over the weather and warns the signalmen at each end of the 
viaduct if the wind should be blowing with a force sufficient 
to render the passing of a train over the viaduct dangerous. 


Fic. 1. 
GENBHAL ARRANGEMENT Or 
WIND PRESSURE RECORDING 
GAU 7. 


The iecorder is mounted in a frame built up of steel angles 
(Fig. 1); on two sides of the frame boards are carried on 
hinges and are kept normally in the vertical position by means 
of springs, which are similar in construction to those used in 
ordinary steam engine indicators. The strength of the spring 
is so reckoned out in relation to the area of the board that a 
given pressure of so many pounds per square foot can be 
recorded on the paper chart which is moved by the clock of 
the recording instrument at the rate of lin. per hour. Two 
pens are fitted—one being controlled by each board. If the 
pressure on cither board remains constant then the pen will 
continue to draw a straight line, but an increase or a decrease 
of pressure will give a deviation of the line at a point on the 
paper corresponding to the time that this change of pressure 
takes place. To ensure proper working periodical tests are 
made, and a lever equivalent to 32lb. weight is tried on the 
gauge each time the lineman visits the instruments, so as to 
ascertain that all is in good order. The recording instrument 
was supplied by Messrs. Elliott Bros. 


In connection with the recorder is an electric bell circuit, so 
arranged that the batteries at the two signal boxes at either 
end of the viaduct are in opposition until the pressure of wind 


blowing at right angles to the viaduct rises to 321b. per square 


foot, at which pressure contact is made at a point marked 
“A” in Fig. 2. The current from both batteries then flows, 
the relay armatures are drawn up, local batteries come into 
play and the warning bells ring and continue to do so as long 
as the force of the wind is dangerous—that is, equal to or 
exceeding 321b. pressure per square foot. 

Levens Viaduct 


Signal Box 


Fig. 2.—DiAGRAM OF CONNECTIONS. 


Since the erection of the apparatus more than 18 months ago 
on no occasion has the wind exceeded a pressure of 5lb. per 
square foot. The installation was erected by the railway com- 
pany's electrical engineers, Messrs. J. B. Saunders & Co., of 
Westminster. 


ELECTRICALLY HEATEDCARBON TUBE FURNACES.’ 


BY R. 5. HUTTON AND W. H. PATTERSON. 


The provision of a satisfactory device for leading the current 
to the ends of the tube. and the protection of the tube from contact 
with the air or other material capable of reacting with the carbon 
to burn it away, are very important points. It is, moreover, a very 
great advantage to jacket the tube closely with some substance. 
which, whilst not tending to combine with the carbon, forms an 
efficient heat-insulator. Even with the most carefully constructed 
system of exterior concentric tubes with intermediate gas spaces а 
great amount of heat is carried away by convection currents in the 
gases, and consequently much more power has to be expended in 
the tube to attain any required degree of temperature than when the 
tube is closely jacketed by some material of low thermal conductivity. 

The first furnaces made use of in our experiments were con- 
structed of Acheson graphite, a tube being bored from a solid rod of 
about 3cm. diameter, as shown in Fig. 1. The tube was screwed to 
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Fie. 1. -.GmarurrE Теве Furnace. 


graphite plates, which served to lead in the current, the graphite plate 
being held between thick copper clamps, mounted on stands capable 
of sliding on a smooth plank ; to these clamps the cables were con- 
nected. One of the sliders was balanced so as to more easily admit 
of expansion of the tube without fear of breakages. For heat insu- 
lation the graphite tube was surrounded with magnesia, or, later. 
carborundum held in place by brickwork not shown in the figure. 
On account «f the very great shrinkage of calcined magnesia this 
material was not found satisfactory as a jacketing material, as after 
the tube has been in use for a short time fissures are formed, which 
allow the gir to come into contact with the carbon, thus consider- 
ably eurtailing its life; probably by using fused magnesia in thc 
form of powder, better results could be obtained, and experiments 
in this direction are now in progress. Both for these graphite 
tubes and also for the forms of furnace deseribed later, carbo- 
rundum has been found to be an excellent jacketing material. It is 
a fairly good heat insulator, and has the advantage of being а 
reducing agent, consequently protecting the carbon from burning 
away. For instance, one of the smaller tubes, after 10 or 12 expen- 


* Abstract of Pari I. of a Paper read before the Faraday Society on Tuesday. 
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ments, in nearly all of which it had been heated well above the 
inelting point of platinum, was found to have altered only to a quite 
insignificant extent in internal and external diameter. This material 
has been used in a fine granular condition (the grains just passing 
through a sieve 180 meshes to the linear inch). So soon as the 
graphite has attained a fairly high temperature, these grains frit 
together, forming an adherent, tube-shaped, jacket around the 
graphite, which serves to strengthen and protect it. The material 
to be heated in this furnace is placed in a small boat made of graphite 
or ordinary agglomerated carbon, the bottom of the boat being 
shaped so as to touch the tube at only a few points, and thus not 
itself to conduct any appreciable amount of the current. The tem- 
perature is estimated by having a number of small carbon holders 
on each side of the boat, with pieces of various metal wires placed 
upright in them.* At approximately the melting point of the metal 
the wire sinks and disappears from view. For higher tempera- 
tures little cones of pure alumina or magnesia have icon used, but 
more recently an optical pyrometer has been obtained, which it is 
hoped will prove very serviceable for experiments of this kind. The 
thicker ends of the graphite tube and the graphite plates get too hot 
to admit of a rubber or cork stopper being used ; the glass tubes 
which serve for the gas inlet and outlet were therefore fixed with a 
plug made of fine asbestos string. 

or most of our experimental work we have made use of agglo- 
merated carbon tubes. The amorphous carbon, being very hard, 
cannot be machined in the simple manner which is possible with 
graphite, and even grinding with carborundum wheels is a some- 
what laborious operation; it was therefore decided to adopt a quite 
different method of making the electrical connections. The ends of 
the carbon tube A, A,, Fig. 2, which may with advantage be some- 
what roughened by filing, are electro-coppered, and then soft. 
soldered to thick copper tubes, just large enough to slip over them. 
The copper tube is provided for a short distance with a brazed-on 
water jacket, B, which effectively cools the joint and protects it, 
even when very high current-density is necessary ; at the further 
end of the copper tube a copper clamp, D, connected with flexible 
cables, leads in the current. Ву soft-soldering the carbon to copper 
tubes with brazed water jackets, it is always possible to replace the 
carbon easily without any fear of injuring the joints of the water 
jacket. The length over which the soldered joint has to be made 
obviously depends on the size of carbon tube and the strength of 
current to be sent through it, but with this water cooling the 
necessary surface of contact is surprisingly small. А special experi. 
ment was carried out to test the perfection of these joints. One of 
the smaller tubes was surrounded with calcined magnesia, and 
heated with 300 amperes until the tube was practically completely 
destroyed. After cooling, the core was examined, and found to have 
burnt away to a mere shell right up to the copper; the joint, how- 
ever, was still undamaged: and not even a drop of solder had melted 
out of it. Glass tubes C are connected to the ends of the copper 
tubes by rubber stoppers, and serve for the passage of gas and for 
observation of the progress of the experiment. 

For the earlier experiments, carbon tubes 300m. long, lómm. 
internal and 20mm. external diameter were employed ; these were 
jacketed as before with carborundum, which was generally kept in 
place with an external asbestos tube and asbestos washers fitting 
tightly up against the ends of the water jackets. The horizontally 
placed tube is capable of taking a number of small crucibles con- 
taining the material to be heated, but it is hoped to use these and 
still wider tubes in a vertical position, in which case a useful means 
of heating larger crucibles will be available. With these large tubes 
it is advisable to use some sort of diaphragm near the ends to pre- 
vent the radiated heat from burning the surface of the rubber or 
cork stoppers, which, as the copper is effectively cooled by the water 
Jacket, can serve to attach the gas inlet and outlet extensions; with 
the small tubes there is no need to take this precaution. During the 
past few months tube furnaces of this simple type have been in 
constant use and have been found to work satisfactorily. The 
rapidity with which a very high temperature can be obtained and 
the regulation of that temperature by simple variation in the 
strength ol the current renders their use very convenient. On the 
other hand, by starting with a relatively small current it is possible 
to raise the temperature as slowly as desired and thus not to 
exceed any required maximum. Without the more trustworthy 
data, which itis hoped to obtain by the use of the optical pyrometer, 
it does not seem advisable to hazard any estimate of the highest. 
temperatures which can be reached with this niethod of heating. 

Owing to the porosity of the carbon tubes at high temperatures, it 
is difficult, even with a fairly rapid current of hydrogen, to keep the 
gas in contact with the heated material free from carbon monoxide 
Since this was highly desirable in some of the experiments we have 
been carrying out, a modified form of construction was adopted for 


* The pracucal constancy of temperature throughout the central 
portion of the tube was determined by having a number of small boats 
containing projecting nickel wires at regular intervals, and noting, when 
the temperature was slowly raised, that those in the central 15cm. melted 
at very nearly the same time. 


this special case. In the first modification the carbon tube was 
surrounded with a water-cooled, gas-tight metal jacket through 
which hydrogen was passed, but with this arrangement the con- 
vection currents in the external gas carry off an enormous ainount 
of heat, and a very high current-density is required to reach even 
moderately high temperatures. On the other hand, when the 
carborundum-jacketed tube is, as a whole, surrounded with the 
gas jacket, the gas in the inner tube still contains 1 or 2 per cent. 
of carbon monoxide, which is probably due to the carborundum con- 
taining a small amount of unreduced silica. The arrangement finally 
adopted (see Fig. 8) has worked well. and is, moreover, considerably 
more efficient than when a bare carbon tube is surrounded with a 
large gas enclosure. The central carbon tube AA, (80cm long, 
15num. internal, 20mm. external diameter) forms the heating tube 
proper, and alone carries the current; it is surrounded by another 
carbon tube EE, (8:0cm internal diameter), which is jacketed 
with carborundum as a heat-insulator. Both carbon tubes are pro- 
vided with water-cooled copper-tube extensions BC and FH, a gas- 
tight joint between the two tubes being made by the rubber stoppers 
P. Glass extensions, M, serve, as in Fig. 2, for the passage of gas 


0 20 cms. 
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Fic. 2.—Simptr CONSTRUCTION OF AGGLOMERATED Carbon TuBE FURNACE. 


through the heated tube, and for observing the progress of the 
experiment. Hydrogen is passed through the space between the 
two carbon tubes, as also through the inner carbon tube, and in 
this way it is easy to keep the gas in contact with the heated 
material almost absolutely free from oxygen compounds. 

In all our experiments we have had to use continuous current, 
although obviously low-tension alternating current obtained by the 
use of a transformer would be much more convenient, particularly 
with the large-sized tubes. In many laboratories the high currents 
required will certainly be a hindrance to the employment of such 
carbon tube furnaces, but in these cases it may be an advantage to in- 
crease the resistance of the tube by some such method as that proposed 
by E. Ruhstrat and E. W. Grimmer,* who cut a spiral on the 
carbon tube, and thus form a more or less narrow helix, which can 
d made to take quite small currents at correspondingly higher 
voltage. 

In view of the prospect of shortly having fairly trustworthy data 
as to the temperature variations during the experiments, it is thought 
advisable to retain for & later Paper full details as to ihe current 


Fic. 3.— SPECIAL Теве FURNACE FoR EXPERIMENTS 1N Punk Gas 
ATMOSPHERE. 


and voltage readings at different temperatures. The following are 
only approximate values, which will, however, suffice to indicate 
the conditions under which the experiments have been carried out. 
The readings are those observed when the temperature indicated 
had been reached, and since the resistance obviously decreases as 
the temperature rises, they inust not be taken to indicate mean 
values. 

Important differences manifest themselves according to the type 
of furnace construction adopted. With a bare tube surrounded with 
а gas jacket, a given current very soon brings the carbon up to a 
temperature which remains more or less constant, or at the most 
only continues to rise very slowly ; on the other hand, with carbons 
closely jacketed with a granular material, which is a good insulator, 
the temperature continues to rise for a very Jong time, and in this 
way, with a much smaller current and expenditure of power 
than is required in the previous case, a high temperature can be 
built ир. As the temperature rises, however, the jacketing material 
becomes an electrical conductor, and even pure oxides at or near 


* Brit, Pat, 24,472, November 18, 1903. Е 
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Type of furnace. | Jacketing material. | Observations. 
i | I | 


Graphite; 28cm. long, Carborundum. | 295 amps. at 8:2 volta melts 
2-0cm.external,1:5cm. - | nickel in 26 mins; 820 
internal diameter. amps. at 9-6 volts melts 

nickel in 13 mins. ; plati- 
num in 164 mins. 


Agglomerated carbon ; | Carborundum. 140 amps. at 7:7 volts melts 
27cm. long, 2cm. ex- nickel in 19 mins, ; plati- 
ternal, 1:5ст. inter- num in 28 mins, 
nal diameter. | 

Apglomerated carbon; None; bare tube 235 amps. at 16:4 volts 
27cm. long, 2cm. ex- surrounded with required to melt nickel 
ternal, 1:5ст. inter- hydrogen. (54 mins.). 
nal diameter. 


Agglomerated carbon; 
dimensions, &c., as 


Carborundum out- 


side outer carbon nickel in 3 mins.; current 


Griffith & Biliotti. 


200 amps. at 21 volts melts 


Fig. 3. tube. increased to 240 amps. at 
25 volts, melting plati- 
| num in further 24 mins. 
Agglomerated carbon | Carborundum. | 600 amps. at 8:6 volts give 
tube; 60cm. long, | | 1,200°C.in 30mins. (temp. 
| 


8:2em. external, 6:7 


still rising 7? per min.); 
em. internal (as Fig. 2). 


850 amps. at 13:0 volts 
' melts nickel in 12 mins. ; 
| platinum in further 84 
mins.; later much hotter 
| and takes 860 amps. at 
11-1 volts. 


their fusing point become good conductors, and by carrying some 
of the current tend to limit the temperature attainable. Further 
experiments are required to show the relative behaviour of different 
materials in this respect. One of the great advantages of such fur- 
naces over those in which the heat is obtained from an clectric arc 
or a granular resistance inaterial lies in the fact that the tempera- 
ture can be much more easily regulated and kept constant. There 
is such a vast amount of physical and chemical high temperature 
work which can only be carried out when the heating is under 
perfect control that we feel confident in finding numerous applica- 
tions for these carbon-tube furnaces. 


ELECTRIC WINCHES. 


An excellent new list of electric winches, eapstans, haulage gears. 
Ke.. is issued by Messrs. Clarke, Chapman & Co.. Gateshead-on- 
Tyne, in attractive form, containing illustrations of a number of 
fine examples of these machines. Winches for various classes of 
work are shown. and include single-speed and two-speed machines, 
those for shipyard work being especially noticeable. The semi- 
portable single-speed ship-yard winch illustrated below is one of 
many included in the list. It is driven 
by a 15 B.H.P. series-wound continuous 
current motor, and is controlled by 
a tramway type reversing and speed- 
regulating controller with cast-iron grid 
resistances. А central barrel and two 
warping drums are driven by the motor 
through three pairs of spur wheels, and 
the winch is designed to lift a load of 5 
tons at а speed of 30ſt. per minute. 
Lighter loads are lifted at higher speeds 
without change of gearing, as the motor 
speed runs up as the load decreases, The 
main lifting pinion is of cast steel and the 
motor pinion of raw hide, the remaining 
wheels being of cast iron with machine- 
moulded teeth. All the shaft bearings are 
adjustable and, with the exception of the 
barrel shaft, are fitted with brass sleeves. 
The side frames carrying the shafts arc 
mounted on a steel channel frame, which 
is arranged so that travelling wheels 
can be easily titted. The motor is of the four-pole enclosed type 
with slotted-drum armature fitted with carbon brushes, and will run 
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A TIME ELEMENT THERMAL CUT-OUT. 


A new type of thermal cut-out, to act only after an over-load has 
lasted a predeterminable tiine, is being put on the market by Messrs. 
Its principal parts are a closed corrugated 
receptacle A of sheet metal, in form of a disc, containing a quantity 
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Fic. 2.—THERMAL CUT- 
out CONNECTED TO MOTOR 
SWITCH. 


Fic. 1.—DIAGRAMMATIC SKETCH OF THERMAL 
CUT-OUT. 


of ether, and a small resistance coil placed underneath the ether 
receptacle, both being enclosed in a brass box, as shown in Fig. 1. 
The whole or part of the current in the circuit to be protected passes 
through the resistance coil, which begins at once to heat up. thus 
raising the temperature of the metal dise above it, and the coil 
may be so proportioned that its rise and fall in temperature with 


KLECIRICALLY-DRIVEN. WINCH BY CLARKE, CHAPMAN & Co. 


fluctuating current will be commensurate with the temperatur: 


for one hour on full load with a temperature rise of 100 I. above 


the surrounding air. The controller and resistances are watertight, 
and are mounted on an extension of the bed, so that the winch. 
with its electrical equipment, is self-contained and makes а com- 
pact design. Two brakes are fitted to the winch, one on the motor 
shaft and one on the drum, and a clutch is fitted to allow the barrel 
to be lowered quickly on the brake. 

The list contains the most complete set of illustrations of electric 
winches that has come to our notice. Both single-speed and two- 
speed eapstans are listed, as well as double-track winding gear, for 
working a double track with one cage ascending and one descending. 


| 


variations in the electric apparatus it protects. For instance, when 
starting up a motor, it will take a given current a longer time to 
raise the temperature of the motor to a certain value than when the 
motor has already been warmed up. Similarly, a longer time will 
elapse before the air above the resistance coil assumes а given 


temperature after having completely cooled down than after having 


30 designed that about 3$ watts are 


i 


| 


been heated up by previous service. Asa rule the resistance coil is 
dissipated per second during 
ordinary service at full load. 


When the overload comes on, the increasing temperature of the 


coil is communicated to the hollow metal dise and to the cther 


contained in it. The dise consequently bulges out and lifts a small 


— — — — ä — 


piece of metal, which, in rising, first closes a bell circuit or a lamp 
circuit, and then, if the overload continues, actuates the trip gear 
of the main switch (see Figs. 1 and 2). By means of the screw 
adjustments indicated in the illustrations, the time element may 
be varied within wide limits. It will be noticed that the main 
switch cannot be closed again, after being tripped, until the resistance 
coil and ether disc have cooled down sufficiently. The device does 
not act, of course, instantly on a short circuit, the shortest time 
being about some 10 seconds. Fig. 2 shows this thermal safety 
device applied to a motor circuit. It is fitted with a carbon break. 
The same device is made so that it may te placed directly below 
the ordinary tumbler switch and lift the lever of the switch when 
an overload occurs. 


RECENT DEVELOPMENTS IN ELECTRIC SMELTING 
IN CONNECTION WITH IRON AND STEEL.* 


BY. F. W. HARBORD. 


(Concluded from page 963). 


THE Anc FURNACE. . 

In this type of furnace the necessary heat is obtained by direc 
radiation from the arc and by retlection from the roof and sides of 
the furnace. As far back as 1879 the late Sir William Siemens 
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designed a small crucible furnace capable of melting a few pounds 
of steel on this principle, and the Stassano furnace is the best-known 
furnace of this type used for the smelting of iron and steel. It is 
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alternating current is used and distributed between the three elec- 
trodes. In the latest type two pairs or four electrodes are used, and 
the following details of a 4 to 5-ton furnace were supplied by Capt. 
Stassano to Dr. Haanel, the commissioner* sent over by the 
Canadian Government to report on electric smelting. The furnace 
is capab'e of producing 4 or 5 tons of steel per day, a current of 
4,900 amperes at 150 volts being distributed to four electrodes 
supplying two arcs with 2,450 amperes for each arc. The electrodes 
are cylindrical in shape, about бір. in diameter, from 50in. to 60in. 
long, and weigh about 132lb. The furnace is lined with magnesite 
blocks made specially to the shape of the furnace; even under 
unfavourable conditions these blocks will last 40 days with slight 
repairs to the parts in contact with the slag. | 

The process differs from the Héroult and Keller processes, in so 


| far that steel is produced direct from the ore in one furnace, instead 
| of from pig iron or scrap. The ores used are the very purest 


hematites, and these, after most careful analysis, are ground very 
fine and mixed with just sufficient fluxes to form a fusible slag, and 
with sutficient carbon to effect the reduction, and are then moulded 
into briquettes. The arc takes no part in the reduction, but simply 
supplies the heat, the reduction being effected entirely by the solid 
carbon. As there is no combustion of the carbon by oxygen, the 
reduction cannot be effected by carbonic oxide, but by the carbon ; 
and hence it is necessary to have all the materials of the charge 


. finely ground and briquetted, so that the oxides and the carbon may 
, be in very intimate contact. 'l'he rotation of the furnace also assists 


in maintaining this contact after the bath is molten. By very care- 


JN). 


Fection CD. 


Гоз. 5, 6 and 7. —ВестіохАІ, ELEVATION or Stassano ELECTRIC 
Furnace. Furnace lined with Magnesia Bricks. The Furnace is 
slightly inclined to the vertical, and rotated by mechanism shown 
in the bottom of the furnace. 


Volatile products are led off through tube A. BB, electrod es; OC, hydraulic 
eylinders for regulating electrodes ; EE, water-jacket for electrodes. 
There is a tap-hole for metal at bottom of furnace, and a slag.hole at 

somewhat higher level. The charge is fed through & hopper and inclined 
shoot to deliver below the electrodes. 


fully adjusting the amount of carbon so that it is present in a just 
sufficient quantity to reduce the oxide, extremely soft pure iron, 
practically free from carbon, is obtained, which is stated to give 


exceptionally good results for dynamo purposes. By increasing the 


amount of carbon in the briquettes it is claimed that any product 


varying from dead soft steel to pig iron can be obtained. There is no 


. doubt that the process has been worked out most scientifically ; and, 


shown in Figs. 5, 6 and 7, with a description attached. The furnace 


rotates round an axis inclined about "deg. to the vertical There 
nre three electrodes, which nearly meet in the centre of the furnace, 
their distance being regulated by a hydraulic ram. A three-phase 


. Paper read before the Faraday Society on March 6. 


under the special conditions as to very pure ores and cheap electric 
energy which exist in Northern Italy, may give good commercial 
results. In cases where comparatively impure ores have to be 
treated the problem would, from a practical standpoint, be much 
more difficult, as not only would a greater amount of energy be 
absorbed in melting the slag produced, but the bulk of materials in 
the furnace would greatly restrict the output. 

The furnace can equally well be employed for scrap melting and 
purifying, and at the Government works at Turin is ost entirely 
charged either with scrap or a mixture of scrap and pig iron. Ina 
recent letter, dated January 15, 1905, Capt. Stassano sends me the 


* Report of Canadian Commission on Electric Smelting, 1905, p. 11, 
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following particulars: ** The furnace at Turin has been worki 
regularly since March last, producing normally the grade of stee 
required by the Government for the manufacture of artillery pro- 
jectiles. The furnace is standing at present, in consequence of the 
transformer having been damaged, but a new one is being installed 
which will reduce the current from 8,000 to 80 volts; the furnace is 
expected to be ready to commence work again in March. The usual 
charge consists of 350kg. to 400kg. of pig iron, 200kg. to 250kg. of 
scrap, the necessary amount of ore being added to oxidise the 
impurities, and sufficient lime to form & basic slag to protect the 
lining of the furnace, and remove the phosphorus and sulphur in 
the materials employed. During the last year's working the fol. 
lowing data have been obtained:—Loss on weight of materials 
charged, 1:5 to 2:01 аз a maximum; consumption of electrodes, 
5kg. per ton of steel produced; mean consumption of current, 
1-2kw. per kg. of steel produced, equal to 186 E.H.P.-year per ton of 
steel; six men, an electrical mechanic, melter, and four labourers 
are more than sufficient for one furnace." 

Captain Stassano considers there is every reason to anticipate a 
reduction in the consumption of electric energy when the workmen 
have acquired greater experience, and when furnaces of larger size 
are installed, and there seems little doubt that this will be the case. 
The average mechanical results are as follows :— 


Max. stress, Elastic limit, Elong. to elastic Total 
per sq. in. per sq. in. limit. elongation. 
113 to 45°7 tons. 19 to 20:3 tons. 1:5 to 18 percent. 16 to 19 percent. 


The length on which elongation is taken is not stated. Unfortunately, 
when the Commission visited Turin, this furnace was not at work, 
so that the author did not see it in actual operation, but both as a 
8tcel melter and for the direct smelting of the ore, it certainly offers 
considerable possibilities, The details of the design have been most 
carefully worked out as the result of numerous experiments, and its 
future development will be most carefully watched by all metal- 
lurgists interested in electrical smelting. Various other processes 
both for the manufacture of steel and the direct smelting of ores 
have been proposed ; but so far as the author is aware, although of 
considerable theoretical interest, none of them have been experi- 
mented with on a commercial scale. 

M. Harmet, the well-known French metallurgist, has patented 
one or two processes of smelting which deserve consideration. In 
one form of furnace he proposes to melt oxides of iron and reduce 
them by solid carbon, and in another form he proceeds on ordinary 
blast-furnace lines, relying upon carbonic oxide as his chief reducing 
agent. The first form of furnace consists of u vertical shaft, in 
which the oxide of iron is melted by producer gas, the molten oxides 
being allowed to flow into a reducing chamber containing incan- 
descent carbon, through which they percolate, and are reduced 
before being tapped off to the refining furnace for conversion into 
steel of the grade required. Theoretically, this furnace should give 
good results, but in the author’s opinion there are many practical 
difficulties which would largely interfere with the success of the 
operation. This is a mere opinion, however, and he would be very 
sorry to condemn the process without further information, and 
especially without discussing the details fully with M. Harmet. In 
the melting and reducing chamber electrodes are provided to 
supplement the heat developed by the combustion of the gas when 
necessary, and the finishing or regulating chamber is practically 
an open-hearth furnace electrically heated by electrodes passing 
through the roof, as in the Héroult and Keller furnaces. One dis- 
advantage of any process of th's kind is that the steel furnace is not 
independent of the reducing furnace, or what corresponds to the 
blast furnace in an ordinary iron and steel works, and consequently 
irregularity in the working of this portion of the plant interferes 

"with and retards the steel manufacture. There appears no reason 
why, with slight modifications, the steel furnace could not be 
separated, a mixer being used to receive the metal from the reducing 
furnace, from which it could be transferred to the steel furnaces 
as required. The advantages claimed are that the process enables 
a much cheaper fuel to be employed than is used in the blast furnace, 
and that the ore being in contact with the fuel during а short period 
only, does not take up impurities from the fuel to the same extent. 

he other process suggested by M. Harmet depends upon the 
reduction of solid oxides of iron by carburised gases. The materials, 
previously calcined and preheated to a temperature of 500deg. by 
waste gases, are charged with preheated coke into the top of a shaft 
furnace, similar to an ordinary blast furnace, electrodes being 
arranged in the crucible of the furnace to furnish the necessary 
heat units for the fusion of the reduced metal; a portion of the 
gases taken from the furnace top are forced into the bottom of the 
furnace by a blowing engine, and these serve the double purpose of 
carrying some of the heat units generated electrically and dis- 
tributing them through the charge, and of acting as reducing 
agents. The composition of the gases leaving the furnace top will 
vary with the system of working, and provided a rapid circulation 
of the gases is maintained, so that the temperature at the top is 
about 500°C., they will consist largely of carbon monoxide with a 
little carbonic dioxide ; if the circulation of the gases is slower, the 


temperature at the top of the furnace will be lower, and the pro- 
portion of carbon dioxide will be much greater, as the temperature 
will not be sufficiently high for the carbon dioxide to combine with 
carbon to form carbon monoxide. Whichever method of working 
is adopted, the carbon dioxide injected with the furnace gases at 
the bottom coming into contact with the incandescent carbon in 
the charge, is converted into carbon monoxide, which acts as a 
reducing agent to the oxide of'iron, being again converted into 
carbon dioxide, and again reduced to carbon monoxide so long as 
the temperature is sufficiently high for the reactions to take place. 
‘l hese reactions are identical with those taking place in the blast 
furnace above the fusion zone, except that we should anticipate 
that the reducing action of the gases would be more energetic, as 
they are not diluted by any inert nitrogen. М. Harmet claims that 
this furnace forms the most perfect gas producer invented, as, 
working under conditions of rapid circulation, he is able to produce 
a combustible gas consisting almost entirely of carbon monoxide, 
and that the reducing conditions are far superior to the blast 
furnace. From a series of calculations as to the heat units required 
for the production of 1 ton of steel, including the reduction and final 
finishing in the steel furnace, on the basis of coke at 25fr. per ton 
and electric energy at the price usually allowed in the French Alps 
(0:01fr. per 1,000 electric calories), M. Harmet estimates there is а 
balance in favour of electric smelting of from 21fr. vo 16fr. per ton of 
steel. This process is extremely ingenious, and the details, both as to 
plant and method of working, have been tnost carefully thought out ; 
it is a very fascinating process, theoretically perfect, and is one 
which one would very much like to see tried uuder favourable con- 
ditions a3 to cost of electric energy. The plant, as designed by 
M. Harmet, would probably have to be considerably modified, as 
one can foresee considerable practical difficulties in carrying out 
all the operations in the manner suggested ; but this could probably 
be done without interfering with the fundamental principle of 
reducing the ore by practically pure carbon monoxide, which is an 
entirely new departure so far as the commercial production of iron 
is concerned. 
THE GIN FURNACE. 


There is one other electric furnace which calls for a short 
description, as it is different in principle and design to those already 
described. The Gin furnace was designed to avoid the disadvantages 
attending the use of carbon electrodes, and it is also claimed by its 
author to have considerable advantages over the induction furnace. 
The furnace hearth consists of a trough or channel of considerable 
length and small cross-section; this channel i$ filled with molten 
pig iron, and terminal water-cooled blocks are provided for connect- 
ing to the electric circuit. For convenience, the channel which 
holds the metal is doubled upon itself several times, so that in plan 
it has the form of a huge filament of an incandescent lamp. By 
varying the current -passing into the fused metal any required 
temperature can be obtained. It is stated that by having the ter- 
minal blocks of very large section in comparison with the section 
of the channel carrying the molten metal, and by internal water- 
cooling, they are prevented from attaining a very high temperature. 
The furnace is basic-lined, and can be used as a crucible or melting 
furnace for the production of steel, by melting selected pure mate- 
rials to give the composition of steel required, or it can be used with 
pig and scrap, additions of ore, lime, &c., being 1nade in the usual 
way to effect the oxidation and removal of impurities. The author 
is not aware if this furnace has actually yet been tried on a com- 
mercial scale, and cannot express any opinion as to the advantages 
it may offer from an electrical standpoint; but he thinks that any 
practical metallurgists present who have had experience wi 
Siemens furnaces, will agree with him that from a metallurgical 
point of view this is not a furnace likely to give satisfactory results. 
The difficulty of charging the pig iron, scrap, ore, &c., into such a 
furnace during the working of the churge, and the maintaining ol 
the hearth or channel in fair repair, seems to rule out a furnace of 
this design for the manufacture of steel on anything like a com- 
mercial scale. The maintenance of the terminal blocks, notwith- 
standing water-cooling, would also probably be attended with con- 
siderable difficulty. 

GENERAL CONCLUSIONS. 

The following, given in the Canadian Report, were the general 
conclusions arrived at by the author as the result of his investiga- 
tions, and of the information he was able to obtain from various 
sources. They represent what are, in his opinion, the possibilities 
of electric smelting in the present state of the art; but, no doubt. 
future developments and improvements will necessitate that these 
conclusions be greatly modified in the near future. | 

1. Steel, equal in all respects to the best Sheffield crucible steel, 
can be produced, either by the Kjellin or Héroult or Keller processes. 
at а cost considerably less than the cost of producing а high-class 
crucible steel. | А 

2. At present, structural steel, to compete with Siemens or 
Bessemer steel, cannot be economically produced in the electric 
furnaces, and such furnaces can be used commercially for the pro- 
duction of only very high-class steel for special purposes. 
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` 8. Speaking generally, the reactions in the electric smelting 
furnace as regards the reduction and combination of iron with 
silicon, sulphur, phosphorus and manganese, are similar to those 
taking place in the blast furnace. By altering the burden and 
regulating the temperature by varying the electric current, any 
grade of iron, grey or white, can beobtained, and the change from one 
grade to another is effected more rapidly than in the blast furnace. 

4. Grey pig iron, suitable in all respecte for acid steel manufac- 
ture, either by Bessemer or Siemens processes, can be produced in 
the electric furnace. 

5. Grey pig iron, suitable for foundry purposes can be readily 
produced. | 
' 6. Pig iron low in silicon and sulphur, suitable either for the 
basic Bessemer or the basic Siemens process, can be produced, 
provided that the ore mixture contains oxide of manganese, and 
that a basic slag is maintained by suitable additions of lime. 

7. It has not been experimentally demonstrated, but from general 
considerations there is every reason to believe, that pig iron low in 
silicon and sulphur can be produced even in the absence of man- 
ganese oxide in the iron mixture, provided a fluid and basic slag be 
maintained. 

. 8. Pig iron can be produced on a commercial scale at a price to 
compete with the blast furnace only when electric energy is very 
cheap and fuel very dear. On the basis taken in this report, with 
electric energy at $10 (41s. 8d.) per electrical horse-power- year, and 
coke at $7 (29s. 2d.) per ton, the cost of production is approximately 
the same as the cost of producing pig iron in a modern blast furnace. 
- 9. Under ordinary conditions, where blast furnaces are an estab- 
lished industry, electric smelting cannot compete; but in special 
cases, where ample water power is available, and blast-furnace coke 
is not readily obtainable, electric smelting may be commercially 
successful. | 

It is impossible to define the exact conditions under which electric 
smelting can be successfully carried on. Each case must be con- 
sidered independently after a most careful investigation into local 
conditions, and it is only when these are fully known that a definite 
opinion as to the commercial possibilities of any project can be given. 
. The illustrations in this Paper have been reproduced from the 
Canadian Report by permission of Dr. Haanel. In all cases the 
horse-power-year is taken for 865 days of 24 hours. 


— — —— 


; DISCUSSION. 

* M. ADOLPHE MINET communicated some further particulars of the 
Héroult process, giving a sketch of its development. About 8,000 tons of 
steel have up to the present been made. The process was an advanoe 
upon others · and upon the crucible furnace, because it allowed of а com- 
plete elimination of sulphur and phosphorus, and common raw materials, 
costing 70fr. a ton, could be used. The current consumption at present was 
120kw.-hours per ton of steel. M. Minet also gave some tables of ten- 
sile strengths and.summed up the special advantages of this process, and 
15 оле some specimens of steel and ferro-alloys made in the Héroult 

Mr. H. THWAITE (communicated) described a soheme for the produc- 
tion of high-quality ingot steel in Canada, suggested by him in 1908, The 
anthraci e had 

sed to briquette the raw materials to effect the reduction in a particular 

esign of aro furnace. The gases evolved were to heat an open-hearth 
furnace in which the steel was to be made, additional electric heating also 
being available. He considered that both the Keller and Héroult pro- 
cesses were available for the useful employment of the power-producing 
resources of the blast furnace, now mostly going to waste. 
Mr. BERTRAM BLOUNT 55 insisted that now is the time 
for steel makers in this country to adopt electrical methods of working 
for making the special steels used in the construction of such articles as 
guns, safes, motor-cars, cutting tools, &., which have individual properties 
easily obtained when those methods are employed. 
Mr. W. MURRAY MORRISON agreed that the Keller and Héroult 
seemed at present the only practicable furndces ns far as this country 
iir. concerned. М. Héroult had recently reduced his energy figure to 

:15 K. H. r. years per ton of steel, starting with scrap, and to the remark. 
able figure of 0-0114 E. H. y. years (equivalent to 2s. 4d. a ton), starting 
with molten metal; he was now constructing a 800-ton mixer and a 50. 
ton furnace, in which still better results were to be hoped fcr. 

Mr. R. S. HUTTON pointed out that electric heating was only econo- 
mical when very high temperatures were desired, and that it was not, 
therefore, des|rable to use electric furnaces for melting. One of the 
advantages of the Héroult furnace arose from the fact that it was an aro 
as well as a resistance furnace. The two sources of intense heat caused 
convection currents in, and hence intimate mixture of, the molten charge. 

Мг. R. L. GAMLEN, speaking as one interested in the production of 
cheap power, was of the opinion that the limiting figure of £10 per eleo- 
tri orse-power-year mentioned by the author could be considerably 
lessened by the producers of po«er on a large scale. Iu considering this 
question of cheap power too much stress was usually laid. on fuel costs; 
capital costs were an even more important item. These were very large 
іп the huge gas engines required оу low thermal-value gases, such as 
blast furnace gases, and steam power was therefore more economical 
even if gas cost nothing. D 
Dr. O. J. STEINHART drew attention to the difficulties of making low 
carbon ferro-chromes, especially in arc furnaces. The value of these was 
very high compared with those of higher carbon content. 


to be imported from the United States, and it was pro- 


Mr. T. V. HUGHES said that a sober presentment of the possibilities 
of electric smelting, sach as Mr. Harbord had given, was of great value as 
not tending to inflate the public mind. 

Prof. E. WILSON thought that the figure of £10 per electrical horse- 
power-year could be diminished for large supplies of power. 

The CHAIRMAN, in moving a vote of s to Mr. Harbord, remarked 
on the enterprise of the Canadian Government ip appointing a Commis- 
sion to study this very important question. He wished that some of our 
manafaeturers would see the desirability of becoming alive to the possible 
future of electric smelting, and making experiments on the subject. 


SUCTION-GAS PLANTS.* 


BY F. H. BOWMAN. 

Apart from use with small-power gas engines, illuminating gas, 
as derived from distillation in clo retorts, cannot be dae in 
central lighting stations on account of its cost, except under special 
conditions, and where the by-products and coke can be utilised close 
at hand. In this case the gas itself may then be considered as а 
by-produot, and in theauthor's own experience in one large chemical 
works the net cost of 14 c.p. gas with a calorific value of between 
600 and 600 B.Th.U. did not exceed 1d. per 1,000 cubic ft. This, 
however, is altogether exceptional The same holds good with 
coke-oven gas, which is & by-product, and is now being used as & 
source of power; it has a calorific value, on the average, of about 
500 B.Th.U. The utilisation of blast-furnace gas is also now 
becoming the rule rather than the exception, and in place of being 
burned under boilers for the purpose of generating steam power, is 
being used in large gas engines after proper cooling and purifica- 
tion so as to remove ull dust. It is gratifying to note that the very 
earliest suggestions for the utilisation of blast-furnace gas as a source 
of power in gas engines were made in this country by Mr. В. H. 
Thwaite, of London. | А : 

In determining the nature of the plant to be used, several 
particulars have to be taken into consideration. The size of tho 

lant is important, because it will determine whether it will pay 
st to use bituminous or non-bituminous fuel. For small plant non- 
bituminous fuel, such as anthracite coal or coke, is much the best. 
It may be used either with pressure or suction plant, whereas 
bituminous fuel, such as ordinary coal, or lignite, or peat, can only 
be used in pressure plant. Presuming that the generative plant is 
in units of not less than 500 в.н.р. each, it will pay to use either ; 
but the plant for non-bituminous fuel is so much simpler and 
requires so much less attention that it oftsn is much better to use 
such fuel, oven when costing more рег ton, than to use the bitu- 
minous fuel. 

When the work are apart from dwelling-houses or large resi- 
dential districts, aad when they are amidst large manufacturing 
premises, where smoke and fumes are so prevalent that a small 
Increase in quantity will make no difference, bituminous plant may 
be employed. When, however, it is desirable to avoid even the 
appearance of a nuisance, then anthracite or coke, and preferably 
the former, must be employed. 

Bituminous plant always requires more space than non-bitu- 
minous, because it is necessary to have a large space occupied by 
the condensing and purifying plant, and in case of the recovery of 
residuals a more complicated plant still, which not only requires a 
large area, but cannot be confined within an enclosed building. In 
addition also, as all bituminous plants are pressure plants, there is 
the necessity for large gas-holders, unless the gas is consumed as 
rapidly as generated. Even in this case there is usually a small 
gas-holder required to equalise the composition of the gas, which 
varies considerably from time to time, and also to give a more 
constant pressure. Non-bituminous plant occupy much less space 
and need little purifying arrangements. But, of course, when it is 
of the pressure form, there is the necessity for a small gas-holder, 
as although the production of the gas can be regulated just as it 
may be required, in & manner which is impossible in a bituminous 
plant, still there must be some storage provided or gas would have 
from time to time to be turned out into the air, thus causing a loss 
in economy. ö | 

One pound of coal when consumed in the most economical manner 
liberates about 14,500 B.Th.U., and this quantity of heat if entirely 
employed in evaporating water would evaporate about 181b. of 
water from 62°F., or 15lb. of water from 212°F. But the coal is 
never perfectly pure and free from ash, and commercially it would 
only generate on combustion 18,500 B.Th.U., and not, as above, 
14,500 B.Th.U. Other losses are :—(1) Loss in heat carried away 
in the ashes, 185 B. Th. U.; (2) radiation loss from the boiler surface, 
675 B.Th.U.; (8) carried away as waste heat up the chimney, 
2,970 B. Th. U.; total loss, 3,780 B. Th. U. Compared with the 13,500 
B.Th.U. per pound of coal in the furnace this represents a loss of 
28 per cent. before one single pound of steam can be delivered to 
the engine. "A | » 


Abstract of a Pape read before the Leads Local Seotion of t-e 
Institution of Electrical Engineers on March 18th. | . ' 
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In a well-constructed producer the loss of heat in changing the 
solid fuel into gas is considerably less than in the raising of steam, 
and does not exceed 18 per cent. of the total heat units which 
would be given out by the complete combustion of the coal. Again, 
taking the heat units in 1lb. of coal at 18,500 B.Th.U. we have 
a loss of 1,755 B.Th.U. It is not so easy to determine the proportion 
of this loss, which is due to any particular cause, as in the case of a 
steam boiler, but these causes may be summarised as follows : (1) 
Heat carried away in the escaping gases, 8 per cent.; (2) heat 
absorbed by the dissociation of the solid fuel and the water vapour 
in the air. 2 рег cent.; (8) heat lost by radiation, 1 per cent.; (4) 
undecomposed carbon-dioxide, 2 per cent. These figures are only 
approximate, as they will differ with the form and size of the 
producer. Б 

The largest portion of the loss is the heat.in the gas generated, 
which has to be cooled down to the temperature of the air before it 
can be available for a gas engine. This probably accounts for 
two-thirds of the total loss. A considerable portion of this heat may 
be recovered by making the producer regenerative and heating by 
this waste gas the incoming air required for combustion, and, where 
a suction plant is used, by raising the steam necessary to mix with 
the air, thus keeping down the temperature of the combustion, and, 
by the decomposition of the steam in the producer, enriching the 
gas by the liberation of hydrogen and the production of carbon- 
monoxide without any admixture of nitrogen. By this means, from 110. 
of coal 11,745 B.Th.U. can be delivered to the gas engine, as against 
9,720 B.Th.U. in the steam to a steam engine, and, what is equally 
important, the cooled gas is far more fixed and stable than the 
steam, which, from its easy condensibility, can rapidly lose a further 
quantity of its heat units. This gives us the first cause why the 
use of a gas-driven plant is more economioal than & steam plant. 

There are two principal forms of producers :— 


I. Pressure Plant.—Where the air and steam is forced into the 
йош by means of a blowing engine, a fan or other form of 

lower or a steam jet. Pressure plant may be either—(a) For use 
with bituminous fuel, or (b) for use with anthracite or other non- 
bituminous fuel, such as coke. 


II. Suction Plant.—Which can only use non-bituminous fuel, 
such as anthracite or coke. 

Pressure plant with bituminous fuel may be used for large units, 
say, of 1,000 н.р., because they will generallv be placed where there 
is sufficient space and where bituminous fuel is cheap. It will pay 
also in this case to use recovery plant, and the sale of the residuals 
will in this country, probably for some time, go a long way in the 
reduction of the price of the gas and diminish the greater expense 
arising from the outlay of capital and expense of working. They 
are not, however, advisable for intermediate-sized plant, and ought 
not to be put down for any size under 1,000 в.н.р. It must be 
remembered that in all these cases it is not every kind of bituminous 
slack which can be used. Only free burning non-caking coal, such 
as that which pertains in the northern part of the Nottingham coal- 
field, centred round Linby, is suitable for use in producers. Most 
of both the Lancashire and Yorkshire coal is unsuitable. With a 
good bituminous plant and recovery of residuals and a modern gas 
engine developing 1,000 в.н.р. on a full load, a brake-horse-power 
can be produced at a cost of under 0°2d. per hour, including every- 
thing, and a kilowatt hour for 0°25d. per hour at the pole of the 
dynamo. With a pressure plant such as a Dowson, using anthracite 
or coke, а brake-horse-power may be obtained, including everything, 
for about 0°45d. per hour, and a kilowatt-hour for 0:64. per hour. 

Besides Dowson there are many makers of these non-bituminous 
pressure plants, such as Crossleys, Tangves, Fielding & Platt, 
Paisley & Welsh, Daniels and the Dynamic (тав Co. Anthracite 
and coke may be mixed, or the latter used separately as the fucl, 
but in this case the producer must be of greater capacity and pro- 
vision made in the cooling and purifying of the gas to arrest the 
sulphur which is always present in tle coke, and extra cleaning is 
required. All pressure plants, however, have one disadvantage— 
they require power to produce the blast necessary to force the air 
and steam through the system, and they require storage for the 
gas unless the requirements are perfectly uniform, which is never 
the case when the gas is used for power purposes. They require 
also a separate steam supply, and experiments have proved that 
when the best results are attained about 16 per cent. of the total 
fuel used is consumed to generate this steam. Another disadvantage 
of this form of producer is that the gas being under pressure there is 
& liability to leakage, and as the gas has no smell and is of a highly 
poisonous character, serious accidents have happened, and pressure 
plants are quite unsuited to confined spaces. Whatever form of 
producer is used, as the gas is of less calorific power than town 
gas, a larger engine is required for the same power. The difference 
ought not to be taken at less than 20 to 25 per cent., but better 
results are frequently obtained. 

In 1888, M. Bénier, a Frenchman, conceived the idea that these 
disadvantages might be overcome by arranging a closed producer 
in such в manner that the air might be sucked through the producer 
by a suitable pump, instead of being forced into it by means of the 


8team jet, and that the gas thus aspirated might be delivered stroke 
by stroke to the engine as and when generated, and thus do away 
with the necessity for a gas-holder. Also that the aspiration of the 
pump would produce a slight vacuum in the producer and scrubber, 
and thus the waste heat could be utilised in an open boiler to 
generate the steam necessary to be mixed with the incoming air so 
as to enrich the gas with the necessary hydrogen. In continuing 
his experiments, Bénier himself found that a separate pump was 
unnecessary, as the suction of the piston of the engine in its out. 
ward stroke was sufficient to draw the gas through the system. Up 
to 1901 this form of producer was scarcely used in this country, 
partly on account of the general cheapness of gas, but principally in 
consequence of certain defects which were common to all the 
existing forms, The correct regulation of the steam to the air 
supply and the control of the fire while the producer was in opera- 
tion was not provided for; while the exact proportions between the 
area of the fire and the heating surface of the boiler, the relations 
of these to each other, the temperature of the furnace, and the rela- 
tion of the whole to the size and speed of the engine were not under- 
stood. Now, however, these difficulties have been overcome, and a 
large unit has been run for weeks continuously night and day with 
a regularity quite equal to the very best steam plant. 

The dynamic gas producer is the most perfect of its type, and 
when suitable fuel is employed and the engine properly constructed 
in regard to the proportions of its valves and the compression of the 
gas before ignition, it is at present the most economical source of 
power which can be obtained. The composition of the gas is practi- 
cally the same as produced їп а pressure plant using non-bituminous 
fuel, but it is much more regular, and the calorific value can go as 
high as 156 B.Th.U.; but its average value is about 150 B.Th.U., 
being & mixture of producer and water-gas. The engine and pro- 
ducer, however, in this suction plant being exaetly suitable to each 
other, the engine has absolute control, not only of the quantity, but 
also the quality of the gas, and the regularity in the composition 
much exceeds that from any preasure plant. Analysis of the gas 
taken from & dynamic gas producer, even when running on an 
irregular load, showed no variation exceeding from 148 to 155 B. Th. U. 
and samples taken at regular intervals during many hours showed 
a regular average of about 42 per cent. of combustible matter. The 
first suction plant put down in this country to drive a public electric 
lighting plant was at the Suffolk Electricity Supply Co.'s station at 
Stowmarket, and the following analysis of gas was taken from the 
producer at this station :— 


Per cent. 

Carbonic oxide (CO) ............................ e. 218 
Hydrogen (H) ............... CCC 20˙3 
Oxygen (or 02 
Total combustible дав........................ 48:3 
Carbonic dioxide (CO,) ...........................8 8. 7:8 
Nitrogen Сута ss reae eo 19:9 
100:0 


The results have been most satisfactory, and a second order has 
been executed for the Felixstowe electric light station, belonging to 
the same company. | 

The advantages of these producers may be summarised as follows : 
Reasonable in cost, cheap and regular gas, perfectly safe from 
explosion, occupy small space (a 500 в.н.р. plant will stand in а 
space 6ft. by 10ft.), simple in design, and when in operation no 
moving parts, not liable to get out of order and simple to repair, 
easily put into operation and entirely automatic in action, require 
little attention, can be attended by unskilled labour, create no 
nuisance even in confined spaces, no escape of poisonous gas possible, 
gas production stops the instant the engine stops, always ready for 
starting, as the fire may be kept without re-lighting for six months 
at a time, requires no gas holder, applicable to all forms of gas 
engine, can be made regenerative when necessary. 

The author has installed several plants in which two engines are 
running trom the same producer with great success, even though 
there is a great disparity between the two in size. The one dis- 
advantage of a suction gas producer is that it cannot be worked on 
an absolutely light load for any length of time, beeause when no air 
or an insufficient quantity of air is drawn into the producer the 
temperature of the fuel falls, and so at last it is reduced to the point 
that good gas is not produced. This is specially the cnse in small 
plants where the volume of incandescent fuel is small. The limit 
of satisfactory working on light load seems to be about one fifth of 


‘the total load. А 50 B.H.P. engine will not work for long under 


10 b. H. P. In large units where there is a greater reserve of heat 
the elasticity is greater. 

A plant recently put down in Yorkshire at the works of the 
Weldrivet Boiler and Motor Co. Halifax, supplies gas to в 60 B. . P. 
Campbell gas engine, and the power, which is, on the average, about 
80 B. H.P. to 40 B. . p., Is distributed electriqully. The cost per week 
of 54 hours with town's gas at 28. 6d. per 1,000 cubic ft. was about 
£8. 18s. per week. Since the suction plant has been put in the cost 
of the anthracite coal has not sxossded 14s. per week, or rather less 
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TEST or Dynamic Gas PRODUCER, CARRIED OUT BY J. WHITWORTH, ENGINEER. 


Name, size and speed of engine, and | Condition of producer before 


description of brake. | and after test. 


— —ę— — 


Crossley Bros. Otto." 


ga: cylinder. ! shut down at 5 p.m. 
1 


| Producer working the day before | Started to blow up producer | Total coal put into producer 74lb. 
3 


Starting up producer. 


Coal Consumption. 
Time. 


Best Welsh anthracite nuts used. 


—— 


with hand fan .. 11:0 a.m. | Ash, 4 per cent. ........ DT 


in. stroke. . | Producer half full of fuel. Gotgas ..........‚ 11:5 „ —" lb. 
250 revs. per min. Ashpit cleaned out before start. Engine started .... 11:6 , | Unconsumed large coal.... 13 
Brake, 44in. diameter to centre of ro ing test. Fan stopped ...... 11:6 „ М small coal.... 10 
Weight of cast-iron pan ...... 10141. Load on brake .... 11:7 „ — 931b, 
Weight in pan .............. ) Aster Test. Engine up to speed. 11:11 ,, е 
N TON: After test Pen 5 ш му in "um charge iw Total on use РРА 4810, 
14: |, were riddled out through a of fuel 441 5; — 
Spring balanoe showed. ы jin, mesh riddle. Put in last charge . 8:35 p.m 5 =9°61b. coal per hour, 
ecd Unconsumed large coal .. 13lb, | Engine shut down. 4:10 ,, 9:0 . 
(W – w) " 1353 е small coal.. 10 | Total time of test.. 5 hours. jig ^ 098510. per в.н.›. 

A g А 8 s 
Explosions counted every 80 minutes. | ASh, 4 per cent. . Cost of Running. 
Varied from 106 to 110 out of poss. 125. | F pus T 5 Кы ni каше | Coal 82s, per ton. 

Brake horse- power 11:5! level as before the test. One. seventh of a penny per z.H.r. hour. 
Indicated „ Qa E EFE CLAY 12:5 | This is for fuel only. 


than one-tenth of & penny brake-horse-power. The above 
table gives the results of а trial of а small plant used at the experi- 
mental station of the Dynamic Gas Co. in Manchester. 

It may be interesting to note that since the test was made, by the 
use of a special mixture of fuel, the cost of fuel per indicated horse- 
power has been reduced to less than one-thirteenth of a penny on & 
two days’ test. Looking at the inclusive cost of a brake horse-power 
we may take the value of the plant as follows :—Producer, £110; 
engine, £105: sum, £215. Cost of running per hour, based on 
300 days per annum of 10 hours each=8,000 hours: quarter time 
of attendant, based on wage of 25s. per week, £18; 14 tons of coal 
at 26s., £18 ; oil, waste, water, &c., £10; rent, rates and taxes, £10; 
depreciation and interest 10 per cent., £21; total £77 or 0°51d. per 
brake horse-power-hour, or 0:704d. per Board of Trade unit. The 
following is the cost given to me for a similar sized steam plant :— 
Coal per unit, 0°572d.; attendance, 0°396d.; oil, 0°056d.; water, 
0:0504. ; waste, cleaning, &c., 0:082d. ; interest and depreciation on 
£280, 0°210d.; therefore, cost per unit per hour, 1°415d. 

The steam plant was & self-contained upright engine and boiler, 
working at 120lb., and driving by a belt on to the dynamo. The 
capital outlay on the steam plant was £280, and the gas plant £295, 
or £16 dearer than the steam plant, but it is twice as efficient. 

The cost per unit for a 270kw. steam-driven plant, working on an 
average at 80 per cent. load, came to 0:514. The large steam plant 
is, therefore, more economical than the small one in the ratio of 
0°51 to 1:4. Tested on full load this steam plant gave 0:414. per 
kilowatt-hour. 


Comparing а similar sized gas plant on the same basis we get 


0:44d. per kilowatt-hour, including everything. 

From this it will be seen that the large gas plant is more eflicient 
than the small one by 0:7—0:44, or 0:26d. per unit, which is prac. 
пу jd. On full load this plant would give 0*82d. per kilowatt- 

our. 

With continuous running, of course, better results can be obtained, 
even with smaller gas plant, and the following may be taken as an 
example, being run continuously for weeks together at the works of 
the British Westinghouse Company, Trafford Park, Manchester :— 

180 в.н.р. dynamic gas producer, £250; cost of vertical three. 
cylinder gas engine and 75kw. direct-coupled dynaino, with switch- 
board, £1,600; cost of gas plant, &c., £1,850. 

Three men, 28s. each per week, three shifts of eight hours, £219; 
oil, waste, cleaning, &c., £80; water, £100; coal, 320 tons at 
20s. (anthracite nuts), £416; sundries, £50; cost of running, say, 
8,700 hours per annum on 80 per cent. load, £1,050; or 0:45d. per 
kilowatt-hour; if there had, been a free water supply, 0:414. per 
kilowatt-hour ; if on full load, 0:814. per kilowatt hour. 

The efficiency of а gas engine does not fall off in the same ratio 
as that of a steam engine with a decreasing load, and where multi- 
cylinder vertical Ene зоо: occupy much less space than 
horizontal are employed, the steadiness of running is equal to that 
of the best steam engines. With suction-producer plants, which 
need no tall chimneys and large reservoirs, and where the products 
of combustion are perfectly colourless, they can be placed in posi- 
tions where steam engines or pressure bituminous plant could not 
be used, and for all units up to, at any rate, 1,000 в.н.р., they are 
to-day the most economical and up-to-date plant. 


DISCUSSION. 


Mr. G. WILKINSON mentioned that he had had some experience 
in the last 24 years with the Diesel oil engine, and in Harrogate he 
was obtaining in everyday work 1 B. R. r.-hour on a 40 E. p. Diesel 
engine for pd. The reason he could not come down to pod. was because 
he was very much handicapped by the cost of ‘the iage of oil. 
Suotion-gas plant certainly дате an economy which compared favourably 
with the Diesel engine. lt was very much simpler, lower in first cost and 
in cost of upkeep and repairs. Dr. Bowman had referred to the necessity 


for extreme regularity in the turning moment required in the lace 
industry, and he should like to ask him if in the case mentioned in his 
Paper the engine was a single-cylinder engine or whether it had several 
oylinders working on the main crankshaft. He had heard of two tests, 
which confirmed Dr. Bowman’s remarks regarding the economy of auction- 

s plants. One referred to a Fielding & Platt engine which produced a 

orse-power-hour for 0-1d. from small anthracite coal at 20s. per ton, and 
a Tangye engine which consumed 0:810. of coal per brake horse-power- 
hour, which was equivalent to an output of 11 m.r.hours for ld. 
Messrs. Crompton & Co., when testing an 80 н.р. Crossley gas engine 
with coke as fuel, obtained & kw.-hour at the switehboard with & con. 
sumption of 1:35lb. of fuel. In Yorkshire a fair amount of suction-gas 
plant had been turned out, and he thought Messrs. Robson & Co., of 
Shipley, had made something like 80 or 90 such plants. Another practical 
point mentioned in the Paper was that suction-gas plant could not be 
worked on light load for any length of time. That was a very material 
po under certain conditions, and the same difficulty occurred with 

iesel engines. А Diesel engine could not be on light load because the 
oil was injected into the cylinder by means of compressed air. It 
naturally followed that the lower theload the smaller would be the neces- 
sary amount of oil to be injeoted into the power cylinder, and as the area 
of the spray nozzle was a fixed one, less oil meant a larger amount of air 
through the nozzle, and this waste of compressed air rapidly lowered the 
pressure in the air reservoirs until it became too low for effective injection 
when the engine stopped. When a Diesel engine or a eet imd раи 
was required to run with a light load it was necessary to put a brake on 
the rim of the flywheel. Mr. Robson had informed him that his engine 
ran dos two hours on no-lo&d before showing any signs of the gas becoming 
weaker. > 
Mr. ROSLING had used gas engines for 15 years, and in 1893 with a 30 m.r. 
engine he could produce 1 kw.-hour for 26 cubic ft. of town gas, whilst 
this year he had a guarantee of 25 cubic ft. from another maker for a 
plant twice the size. That was an improvement of only 1 cubic ft. per 
kilowatt-hour in 12 years. In criticising the conclusions drawn by 
Dr. Bowman in connection with the 12 н.р. producer plant in the Paper, 
he mentioned that if 174 per cent. be allowed for capital charges and 
attendance the price came out to 1:064. per brake horse-power-hour, and 
with a generator of 85 per cent. efficiency the price per kilowatt-hour came 
to 1:674. per B.O.T. unit, running for 60 hours per week with 93 H.P. 
average load. He thought these figures were nearer the commercial costa 
than those viven in the Paper, 

Mr. BENTON mentioned a report by Mr. Michael Longridge on a very 
ordinary compound steam engine, which consumed 1:916, of coal per indi- 
cated horse-power-hour when indicating 395 н.р. With coal at 6s, 10d. 
per ton 14 r.B.».-hours were thus obtained for Id. 

Mr. A. B. MOUNTAIN said that in Dr. Bowman's example of the 
12 н.р, producer-gas plant the item of repairs had been altogether omitted. 
His experience was that with a gas engine the cost of repairs was three 
times higher than with a steam engine. He did not think it was reason- 


_able to put down the ashes at 1 per cent. in the case of a producer. From 


actual experience he had noticed that when the ashes were taken from 
the producer & very large quantity of combustible matter was also drawn 
ont, and it appeared asif the figure should really be nearer 10 than 1 per 
cent. He noticed that Dr. Dowman had taken his tests practically at full- 
load, but at low loads gas engines were most inefficient. 

Mr. J. H. WILKINSON said that at the central station with which he 
was connected all the generators were run solely from gas engines. One 
300 н.р. set had run every day during the whole of this winter, and the 
reliability, governing and running of that set had been very good. The 
author had stated that two engines could be worked from one producer. 
He would like to know what would be the effect upon the producer and 
one engine if the other engine was suddenly shut down, and whether there 
would be any trouble from back firing. 

Mr, PULLAN asked what was the largest engine actually at work with 
suction gag, and what time it had been at work. There was not much 
doubt that the engine 1eferred to ae driving the lace machinery so well 
had got an enormous flywheel to ensure steadiness of motion. 

Dr. BOWMAN, in his reply, stated that he was only aware of one 
instance where polyphase worki 
country, and believed it answered very well. The engine in the lace 
factory, mentioned in the Paper, had a single cylinder and the angular 
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had been tried with gas engines in this 
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variation of velocity was very small indeed. He always preferred elec- 
trical нов ; pre-ignition, as with gas jete, was impossible. Не was very 
much in favour of small cylinders, and in gas engines he did not think it 
advisable to get even 1,000 n.r. out of one cylinder. He would rather 
have four cylinders of 250 н.р, each, He also preferred governing by 
throttling tho mixture. Referring to the question of improvements in 
gas engines, he remembered distinctly testing one of tbe early gas engines 
which he found used 36 cubic ft. of gas per brake horse-power-hour. He 
had now a gas engine which рош 1 в.н.р.-ћоог for only 14 cubic ft. 
Tests were made with a certain engine to determine the consumption of 
gar at various loads. At full load (21 B. M. P.) and at 10 per cent. over- 
oad the consumption of gas was the same—viz., 20 cubio ft. per brake 
horse-power-bour. At three-quarter load (16 H. p.) 214 cubic ft. were consumed 
per brake horse power-hour, and at quarter load the corresponding figure 
was 24. Steam engine efficiencies fell off quicker than that. The ashes 
taken out of these suction producers were small in weight. They did not 
amount to 4 per cent, of the weight of the coal in a partisular case of a 
12 n.r. engine. With regard to a question by Mr. Pullan, the largest 
suction-gas engine actually working was of 500 н.р. and had been 
running satisfactorily for several years, 


——— 
ELECTRICALLY-DBIVEN LIFTS8.* 


BY F. О. HUNT. 


The question of the most suitable type of lift motor is a matter 
upon which considerable difference of opinion still exists. In some 
few cases series- wound motors have been used, but the practice can 
only bo condemned as hopelessly bad. ‘The choice lies, therefore, 
botween shunt and compound winding. The reasons given by the 
udvocates of shunt winding are mainly greater simplicity of only 
one magnet winding, less space taken by insulation, and greater 
рн of the controller. Where, however, shunt winding is 
used, it is usually designed as if for a lower voltage than that on 
which the machine is to be used, and а resistance is placed in series 
with it. During the process of starting this resistance is short- 
cireuited, thus making tho machine take an abnormally large shunt 
current and producing the required extra torque to accelerate the 
load. Alteration of grouping of the shunt coils on a multipolar 
motor is also adopted by some firms, but in either case the net 
result is to obtain the required increase of ampere-turns by an 
addition to the shunt current taken by the motor. Seeing, however, 
that tho greatest trouble with lifts supplied from public lighting 
mains is their tendency to cause fluctuation of voltage by their 
demand on the mains at the instant of starting, it is difficult to see 
how the shunt winding can be really as satisfactory as a properly- 
lesigned compound-wound motor arranged to have its compound 
voila cut out after the process of accelerating is accomplished. The 
compounding merely takes the place of the last section of the start- 
Ing resistance, so the eoiupheation of tho controller is more 
imaginary than real. In this case the increase in ampere-turns is 
obtained by an alteration of the number of active turns, while the 
ourrent value remains unchanged. In whichever way the increased 
oxcitation is obtained, it is essential that the magnetic density in the 
ficld magnet should be kept low, so that the temporary increase in 
excitation shall be as effective as possible in augmenting the field 
strength, and consequently the starting torque, of the motor. 

Where cheapness is an essential, hand-rope gear is at present 
the commonest method of operating the reversing and circuit. 
breaking switches. It usually consists of a more or less direct 
. mechanical connection between what is virtually the handle of the 
switch and а rope. In many cases the reversing and circuit-break- 
ing functione are both performed by the same switch, but there 
appears to be a tendency to separate the two operations. Probably 
this arises from the fact that with this arrangement it is possible to 
adopt more effective measures for magnetically blowing out the 
inevitable are at the contacts. When speeds of more than 160ft. 
per minute are required it is now becoming usual to supersede the 
mechanical hand-rope transmission by an electrical method, in 
Which the attendant merely moves a switch in the cage. Where 
the cage-switch method is used, the general practice is to avoid 
taking the actual power circuit to the cage. owing to the probabilities 
af trouble where heavy flexible cable is required. An independent 
creuit carrying а comparatively small current is led into the cage, 
this current being used to energise the operating solenoids of “the 
power switches. 

Formerly the American method of causing the motor to provide 
mechanically the motion necessary to cut out its own starting resis- 
балсо was very much in favour, and it is still retained by some 
makers, owing to its inherent perties of preventing the motor 
boing started against an overload, and also the certainty of a detinite 
ume being taken to eut out the starting resistance. It has, however, 
the serious drawback that, unless further auxiliary apparatus 18 
emploved, it is necessary that sutlicient current to start the motor 
shall pass through it on the first contact stud. General practice 
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* Abstiact ef a Paper read before the Newcastle Local Section of the 
Institution of Electrcal Engineers op March th. 
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now appears to tend in the direction of obtaining this motion elec- 
trically even when hand-rope control is in use. The time element 
during the process of acceleration is usually obtained by means of 
an air or oil dash-pot. To avoid the use of a dash-pot, some makers 
adopt an air-vane geared up to run at а very high speed. There 
appears, however, to be still room for improvement, as all methods 
of slowly-moving contact makers over studs are more destructive 
than intelligent hand working. What is wanted is a quick move- 
ment from one stud to the next and a prolonged pause on each 
stud, but an intermittent motion such as this is always difficult to 
obtain by mechanism that is at once cheap and reliable. | 

In the early days of electrically-driven lifts brakes were exclusively 
a mechanical matter, and are so still in many cases where hand- 
rope control is adopted. When electrical control is used, it becomes 
necessary to lift off the mechanical brake magnetically, thus ensur- 
ing that when current is off the brake is on,“ and vice versa. 
In the design of magnetically-lifted brakes there appears to be still 
room for improvement in the direction of arranging the link-work 
so that the solenoid has а considerably greater mechanical advan- 
tage at the beginning of its travel than at the end, thus compensat- 
ing for the inherent property of the solenoid that its pull is weakest 
where it is desirable that the greatest force should be available. 

The supplementing or replacement of the mechanical brake by a 
retarding device depending on electromagnetic action, due to the 
motor being used as a dynamo, is a development which is growing 
in favour, and undoubtedly further changes in the same direction 
may be expected in the near future. The facts that such a device 
can be made much more even in its action and is capable of much 
finer adjustment than any brake depending on an erratic coefficient 
of solid friction are strong points in its favour. Where only 
mechanical braking has been used, the writer. has seen the end of 
the motor shaft twisted off by the action of the momentum of the 
armature combined with an excessively severe application of the 
brake. This latter circumstance is always liable to occur owing to 
the anxiety of the maker of the hoisting gear to reduce the error in 
stopping at floors toa minimum. The ideal brake evidently should 
be such that the armature will be caused to dissipate the whole 
of its own kinetic energy in the same time that the mechanical 
brake is performing a similar office for the mechanical parts 
of the system, thus relieving the motor shaft from all twisting 
stresses no matter how quickly the stopping may be done. Where 
push-button systems are in use the range of error in the stopping 
point becomes rather an important matter. Some makers provide 
two additional buttons in the cage to enable the user to adjust its 
position with regard to the floor. What really is required in such 
a case is a method of varying the braking effect according to the 
load in the cage. 


DISCUSSION. 


Mr. CROSS said he failed to see how shant motors were more simple 
than compound motors. The difficulty of the lift attendant not knowing 
the exact position of the switch contacts was due to design, and could be 
remedied by 8 the distance between the stops greater. This would 
allow the attendant more play when stopping. The relay currents were 
very small, and à ampere on a 200-volt circuit was all that was needed, 
and dus current could be easily dealt with by push contacts. There was no 
need to reverse to bring the cage level with any floor; it should be quite 
easy for the lift to be made to stop accurately enough for most purposes. 

Mr. SNELL asked Mr. Hunt if he had had any experience with three- 

base and single-phase lift working. Three-phase induction motors were 
Баве largely used, and he would like to hear of their possibilities. 

Mr. CLATWORTHY asked Mr. Hunt how to limit switches 
when the clearance between the bottom of the cage and the floor was only 
&bout jin. How was a lift started again after the limit switch had been 
knocked out ? 

Mr. HIRST mentioned that automatic lifts did not usually exceed 
120ft. per minute, and at this speed would have only a small stopping error 
of about an inch each way. Limit knock-out switches were often in 
inconvenient places, and were, in consequence, ignored and not kept in 
proper working order. | _ 

Mr. HANKS desired to know if any difficulty was experienced with the 
insulation and the conductors of the flexible cables owing to the wires 
becoming brittle and breaking and piercing the insulation. Wn 

Mr. FALCONAR asked whether there was more wear on the winding 
cable when driven by a sleeve than when wound on a drum. The 
stretching of the cable would not affect a sleeve-driven lift. 

Mr. EUGENE BROWN did not like the idea of series motors, as they 
were so liable to run away. І 

Mr. HUNT, in reply, agreed with Mr. Cross that the switch trouble 
would be avoided if more travel were allowed between the contacts. In 
some cases less than } ampere at 200 volts was used in the relay circuits. 
and he had heard from American sources that as small a current as y- 
ampere was used. He had not much experience in three-phase lift working. 
There need be no regulation of speed other than at starting. With sma.i 
clearance at the bottom of a lift well the only limiting device was baffer 
stops. A wire was carried to the limit switches from the reversing switch, 
and by this means the limit switches could be closed inside the cage. Sleeve 
driving wore the winding cable much more rapidly than drum winding 
There was not much trouble with the flexible cable. Hard drawn fexibie 
cabies would be an advantage. but insulated steel wires would be the beet 
if ther could be bad, 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


N-rays.—O. Rosenbach writes a “critique of the N-ray 
problem," in which he takes the view that the N ray pheno- 
mena are actually seen by the normal observer (though this 
has been denied), but are due to an unconscious visualisation 
of muscular processes. He describes an experiment in this 
connection which, he maintains, everyone can perform with 
ease. In a perfectly dark room the hand is held before the 
eyes. The fingers will then be seen black on a background 
filled with vague luminous impressions such as are always pro- 
sent. On moving the fingers, their motions are seen. The 
vision is, of course, not real, but due to an association of ideas 
which has by habit become irresistible. 

[O. Rosensacn, Physikalische Zeitschrift, March 16, 1905.) 


Electromagnetic Inertiu.— P. Langevin enters deeper than 
usual into the connection between electric charge and inertia. 
He proceeds from the basis of Kaufmaun's observation that 
the mass of the electron is purely electromagnetic—t.c., that 
its inertia is due to the fact that a change in its motion 
modifies the energy in the surrounding ether, and therefore 
either absorbs or emits energy. At a distance from its source 
an electromagnetic wave contains strictly equal amounts of 
electric and magnetic energy. This equilibrium can only be 
disturbed by matter, which acts somewhat like a catalyser in 
chemistry. Matter alone can give rise to radiation. The 
author shows mathematically that the acceleration or retarda- 
tion of an electron gives rise to a wave which has all the 
characteristics of an electromagnetic wave, including the 
quality of electric and magnetic energy. Conversely, all 
radiation implies change of velocity of electrons. When in 
steady motion, the electron is accompanied by a “ wake of 
electromagnetic energy, but this energy does not radiate into 
infinite space. It is constant, and moves with the electron. 
Hence Newton's first law of motion, if all matter consists of 
electrons. The constancy of the inertia of matter enun- 
ciated by that law is, however, not universal. It fails 
when the velocity begins to approach that of light. At 
that very high velocity, the inertia increases rapidly with 
the velecity, so that the kinetic energy becomes infinite when 
the electron moves with the velocity of light, This contingency, 
however, can only happen once, since P. Hertz has proved 
that such a velocity must have existed for infinite time if it 
exists at all. Ordinarily, the energy required to change the 
“wako” of a slowly moving electron into that of a swiftly 
moving one is very large compared with the energy radiated 
at the instant; during which the change takes place. Henco 
the energy radiated can be neglected in ordinary mechanics. 
But in any system of mechanics based upon electromagnetic 
theory, the velocity of light must constantly intervene. 

| [Р. LanoEvisN, Journal de Physique, March, 1905.) 


Radium as a Curative Agent.—A. Béclére bas tested the 
therapeutic value of radium salts applied externally. He finds 
that the rays have exactly the same effect as those of a “ soft ” 
Röntgen ray tube, and are of little use for decp-seated affec- 
tions. Their chief advantage lies in the smallness of the appa- 
ratus required. A radium preparation is a kind of “ pocket 
edition " of an X-ray tube, and can be applied in places where 
the latter could not find ron. 


A. ВЁсЁвв, Archives d'Electricité Medicale, March 25, 1905.] 


Variation of Dielectric Constant of Glass.—A. Broca and Tur- 
chini have found a slight variation of the specific inductive 
capacity of glass at high frequencies. "They found a slight 
decrease with increasing frequency, but were unable to measure 
it. They went up to three million periods per second, and 
used Leyden jars. Consistent results were obtained on putting 
into the formule a capacity amounting to about 0:07 times 
the capacity of the condenser for ordinary alternating currents. 

[Broca and Тсвснтхт, Comptes Rendus, March 20, 1905.) 


Transmission of Electric Waves through Liquids.—V Buscemi 
has, with the help of a modification of l'léming's detector, 
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determined the transparencies of a number of liquids for 
electromagnetic waves. He finds that acid solutions strongly 
absorb the waves. If the strength of the penetrating waves is 
2] for air, it is 16 for petroleum, 17 for benzine, 12 for ether, 
1 for distilled water, 1:5 for a 0:5 per cent. salt solution, and 
inappreciable for concentrated acids or sea water. 

IV. Buscems, Nuovo Cimento, February, 1905.] 


Atmospheric Electricity. G. C. Simpson gives the results of 
measurements made in the Lapp village of Karasjok, 200 miles 
south of the North Cap». He got daily curves of the potential 
gradient extending over a year, and also measured the dissipa- 
tion, ionisation and amount of emanation. He could not trace 
the slightest influence of the aurora. The potential gradient 
had a maximum at 9 p.m. The dissipation was highest at 
midday in the summer and autumn. For any given wind 
strength the dissipation is a linear function of tho ionisation. 
Both become less in the cold. With rising humidity, the 
dissipation falls rapidly, and the ratio of negative to positive 
dissipation increases. 

[G. C. Simpson, Royal Society, March 2, 1905.) 


Electron Theory of Меке Conduclisa.—H. A. Lorentz con- 
tinues his theoretical investigations of metallic conduction, 
with special reference to thermo-electric effects. He calculates 
the heat developed in a circuit in which there is an electric 
current 2, or rather, supposing each element of the wire to be 
kept at a constant temperature by means of an external 
reservoir of heat, the amount of heat that is transferred to 
such a reservoir per unit time. He considers the part of the 
circuit lying between the sections whose positions are deter- 
mined by « and «+d. The work done during the time d, 
by the forces acting on the electrons in this element, is wdi. 
WS being the quantity of heat traversing a section per unit 
time, d/d.:(W Z)dx is the difference between the quantities of 
heat leaving the element at one end and entering it at the 
other, and the production of heat is given by 


qu – к WE). 


This expression may be divided into three parts. "The first 


of these, " 


„= Ar, 
is the Jonlean heat. The second, 

diay sy), 

— ds W, >) dr, 


is entirely independent of the current, and represents the 
ordinary conduction of heat. The third portion, 


mi d log A dr 
h d 


which is proportional to the current and changes its sign if the 
latter is reversed, leads to formulæ for the Peltier effect and 
the Thomson effect. For the former, the temperature must be 
supposed to be uniform, but the metal to vary. The Peltier 
effect is then given by 

2aT ~) 
8e NS 


where N is the density of free electrons. The author next 
assumes a homogeneous metal and a gradient of temperature, 
and thus obtains for Kelvin's “ specific heat of electricity " the 
expression | i 


2! 


log 


a 2T log A. 
At ordinary temperatures the expression aTe is 38 x.10*. This 
enables the author to determine the relative number of free 
electrons in various metals from their thermo-electric force, by 
means of the equation | 
2 
log Ж 70-0011 F, i р | 

F, being the thermo-E. M. F. for 1 degree difference of tempe- 
rature. For bismuth and antimony the ratio comes out as 3°7. 

H. А. Lonenrz, Proceedings Amsterdam Academy, February 25, 1905. } 
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THE ELECTRIC MOTOR CAR. 


An interesting Paper on “The Future of the Electric Auto- 
mobile” was recently read by Mr. T. G. CHAMBERS before the 
Automobile Club of Great Britain and Ireland. In spite of 
the title of his Paper, the author did not, however, confine his 
remarks to the future but gave a brief historical sketch of the 
electrically-propelled vehicle and also summarised its present 
status. It appears that the backward position of the electric 
motor-car industry is due largely to illtimed and badly- 
financed ventures, and that these mistakes have not been 
peculiar to London, but have occurred almost simultaneously 
in Paris and New York. Unfortunately, too much was 
expected—and demanded—of motor cars driven by elec- 
tricity, it having been proposed to employ them for all sorts 
of purposes for which they were not in the least suited. So 
many wonderful things had been performed through the 
agency of electricity that statements as to its possibilities, as 
far as traction was concerned, were readily swallowed by a 
gullible public. The result was that companies were floated, 
expensive patents purchased, and attempts made to establish 
an industry, with an entire absence of data and long before 
the time was ripe. Small wonder is it, then, that matters 
have come to their present pass. However, it would seem that 
order is gradually being evolved out of chaos, and that, given 
proper management, there is every prospect of a bright future. 

Allegations have frequently been made that the electric car 
are not reliable, but statistics prove that quite the reverse is 
the case. Mr. CHAMBERS said that the total number of 
involuntary stops of carriages dealt with during six months at 
a West-end garage was only 61, the total number of carriage- 
miles run being practically 160,000. This is, of course, an 
exceedingly good record, but it does not include the stops 
caused by power exhaustion ; it is asserted, however, that 
little or no difficulty at all arises from this cause, especially 
when the limitations of the battery are well understood. The 
author said very little indeed about technical detaile, but he 
rightly advocated the standardisation of accumulator plates. 
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Perhaps he might also have urged the standardisation of the 
number of cells in each battery, so that charging stations may 
be provided with standard apparatus as far as possible. 

With regard to the future of the clectromobile, there is 
little to be said except that, unless some wonderful new 
battery is discovered, it can never be a touring car, and that 
until then town work will be its only sphere. For this latter 
purpose it is, however, eminently desirable, and has un- 
doubtedly come to stay. In certain circumstances electrically- 
propelled delivery vans are possible and even economical, but 
we scarcely think that very serious attention will be given to 
them. For certain special uses; such as in connection with 
ambulance vans, clectricity is an ideal motive power. 

As far as the greater part of Mr. CHAMBERS? Paper is con- 
cerned, we are in agreement with him, but there seems to be 
something unsatisfactory in his estimate of the cost of keeping 
an electric motor car. He considers the case of an automobile 
such as might be suitable for replacing а single horse brougham 
of the type used by medical practitioners, and says that he does 
not think any automobile of to-day could be let out to such a 
customer at £250 to £300 a year. However, he foresees the 
time, * when the cost of production is lowered by building 
in large quantities, and when standing costs are reduced 
by the number of carriages garaged,” and it will then be 
possible to let out a brougham at £250 a year without 
a driver. Assuming that an efficient driver may in time 
he procurable at £75 a year, he arrives at £325 a year as the 
lowest inclusive cost which would be remunerative to the 
company supplying the carriages. He then asks if this figure 
is prohibitive, considering all the advantages to be derived 
by a business or professional man; we are inclined to 
think that it is. Mr. CHAMBERs considers the matter entirely 
from the point of view of the company which desires to let 
carriages out on hire—in fact, of the job-master—and he 
neglects to take into account the possibility of a person 
wishing to possess a carriage of his own. l'or this reason the 
Paper is misleading, for it might be imagined therefrom that 
it is impossible to have the use of an electric carriage for less 
than about £320 a year. Happily this is by no means the case. 
Major EDWARD Е. GossET, an enthusiast for the electrically- 
driven car, has shown us his electric phaeton, which he keeps 
in first-class repair, and runs at a cost far below this figure. 
Major Gos*ET's vehicle was built by the London Electro-Mobile 
Synd:cate, and is equipped with Hart cells. Its owner estimates а 
year's expenses as follows :—Re-plating battery, £20; renewing 
bearings, £5 ; re-painting, £10; renewing tyres, £20; insurance, 
£8 ; and cost of running (say) 20 miles per day—roughly 7,000 
miles—on the basis of 4 miles per unit, 1,750 units at 3d. 
per unit, £22 ; total, £85. As a matter of fact, Major GOSSET 
has been using his car for nearly a year, but the battery does 
not need re-plating, the bearings are quite good, very little 
painting is needed, the tyres have not so far cost more than 
about £5, and the total cost of repairs of all sorts was amply 
covered by £10. No driver is required ; a boy is employed 
to keep the carriage clean, and Major GossET affirms that 
it causes a minimum of trouble and is entirely satisfactory 
in every respect. Another point worthy of attention is that 
Mr. CHAMBERS estimates the cost of electrical energy at 14d. 
per unit, whereas Major GOSSET puts it at 3d. 

It may be admitted that a carriage which is on hire has to 
do much more work than that quoted above, but the fact 
remains that an electromobile can be maintained in good con- 
dition so as to give excellent service for a much smaller 
sum than that mentioned by Mr. CHamprrs. Of course 
it may he argued that the vehicle which is entitled to 


garage. privileges and is supplied with a regular driver, 
can hardly be compared with the private car such as that 
owned by Major GossET, but this is not the point that we 
have endeavoured to emphasise. The businees or professional 
man does not want the use of a garage, and, in many cases, 
not even of a driver: for him, then, the electric vehicle is 
admirable, and we trust that Mr. CHAMBERS’ figures will not 
have a deterrent effect upon any who may be thinking of 
purchasing electromobiles. 


OBITUARY. 


— — 
CHARLES ALEXANDER GERHARDI. 


We regret to record the death of Mr. Charles Alexander 
Gerhardi, M.I.E.E., which took place at his house in London 
on Sunday. Mr. Gerhardi was born in 1337, and has been 
connected with telegraphy since 1853, when he entered tho 
Belgian Telegraph Service. In 1856 he resigned this appoint- 
ment to enter the service of the Electric & International 
Telegraph Co., which he left in 1857 to join the Atlantic 
Telegraph Co. He was present on board the United States 
steam frigate “ Niagara at the attempts to lay the first 
Atlantic cable in 1357 and 1858, and also at the final laying 
of that cable in 1855, when he was attached to the Newfound- 
land station of the company till 1859, the cable being then 
abandoned as unworkable, In 1860 Mr, Gerhardi was 
appointed by the Submarine Telegraph Co. as superintendent 
of their Channel Islands cable, and later on was put in charge, 
at London, of the Belgian, Dutch and German cables. e 
left the Submarine Telegraph Co. in 1872, being appointed in 
the same year manager of the Direct Spanish "Telegraph Co., 
which had just then been formed, and he continued to 
manage this company until his retirement from active service, 
with a pension, in 1902. 

Mr. Gerhardi represented his company at the International 
Telegraph Conferences of London, 1879; Berlin, 1885; Paris, 
1890: and Budapest, 1896. He became a Member of the 
Society of Telegrapz Engineers (now the Institution of Elec- 
trical Engineers) in 1874. In October, 1898, Her Majesty 
the Queen-Regent of s conferred on Mr. Gerhardi the 
Commandership of the Order of Isabel la Catolica. 

The funeral took place on Wednesday at New Southgate 
Cemetery, and was attended by many friends and representa- 
tives of the Post Otlice, the Cable Companies with which the 
late Mr. Gerhardi was associated for so many years, and 
the Telegraph Cable Lodge. He leaves a widow and one son, 
who is already well known in the electrical profession. 


t — ee — —Uäüä4—— — 


JOHN BAILEY. 


We have also to announce the death of Mr. John Bailey, 
which occurred on March 30th, after a comparatively short 
illness. By the decease of Mr. Bailcy another link with the 
earliest days of submarine telegraphy is broken. Mr. Bailey 
was born in London on July 24th, 1830, and was thus, at the 
time of his death, in his 74th year. At the age of 18 he 
entered the service of Messrs. S. W. Silver & Co., of Cornhill, 
where he remained until 1857, when he was appointed to the 
post of resident manager of the works at Silvertown, which 
were then in an embryo condition. From that date until his 
transfer to the headquarters in Cannon street, in October, 
1900, he remained at Silvertown. "The growth of the India 
Rubber, Gutta Percha and Telegraph Works was, to a great 
extent, due to the tireless energy and organising ability which 
Mr. Bailey possessed. — . 

In the year 1875 Mr. Bailey was elected as an Associate 
Member of the Council of the Society of Telegraph Engineers, 
in the progress of which he took a great interest. By the 
retirement and death of Mr. Bailey, the Silvertown Company 
have lost an able and zealous member of their staff, who will 
leng be kindly remembered by all those who were associated 
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with him. Ніз unfailing cheeriness and good nature, which 
were unaffected by stress of work, together with the intimate 
knowledge which he possessed of all the details and difficulties 
which must necessarily arise in connection with a large estab- 
lishment, made it easy and pleasant to work with him. Mr. 
Bailey only survived the loss of his wife by a few weeks and 
leaves a family of four sons and five daughters. 


SOME NOTES ON A PRIVATE LIGHTING AND 
POWER PLANT.” 


Bu P. T. BLISSET. 


This Paper is devoted to a description of the electrical driving and 
lighting of a large number of plants, formerly entirely steam-driven 
and gas-lighted, nearly all кош in wet and steamy situations, апа 
scattered over about 50 acres. Ав the conditions were exceedingly 
adverse to the successful working of the ordinary electrical gear to 
be obtained 10 years ago, it is very satisfactory to know that most 
of the original motors and starting gears are still in use and doing 

ood work. The change over from steam and gas to electricity has 
en going on gradually, the old engines and gas lighting coming in 
useful as spares until sufficient confidence was gained to dispense 
with their services and depend entirely on electricity. Recently, 
however, in some large extensions that have been made, electricity 
is in use exclusively. 7 

A battery of 10 cylindrical multitubular boilers supplies steam to 
the generating station, each boiler generating steam at 15010. pres- 
sure per square inch. Induced draught is used, the ingoing air being 
heated by passing through tubes in the uptake. Sturtevant fans, 
driven by 11 н.р. or 15 н.р. motors, draw the gases from the smoke- 
box and discharge them through cyclones to take out any dust. 
These cyclones absorb & large portion of the power of the fan 
motors, but are necessary, as dust could not be allowed to blow 
about where there are many open tanks containing water and other 
liquids. Feed water is pumped by three-throw pumps driven 
by a 5 HP. motor through a Royle heater into each boiler; an 
injector is also provided as a spare. This range of boilers is fired 
by three men, and as the load-factor of the battery is about 73 per 
cent., the three men are kept fairly busy. А Vicars stoker is now 
being used on one boiler, and gives still better results than firing by 
hand. The steam is generated at a cost of 12:64d. per 1,0001b., 
slack: coal. being used. The generating station at present con- 
tains two Willans compound engines coupled to 120kw. gene- 
rators, two Willans of 60kw. each, two old-type Parsons turbo 
sets of 60kw. and one Parsons turbo of 250kw. capacity. All 
the generating sets exhaust into a cdndenser, the atmosphere, 
or into a main carrying from 10lb. to 151b. pressure per square 
inch, the steam being carried round the works and used for 
heating purposes. As the demand for heating steam varies very 
considerably, some of the engines are made to exhaust into the con- 
denser, if cooling water is available, or, failing this, into the atmo- 
sphere—+.e., when there is more steam going into the back-pressure 
main than is required. As there is considerable waste at times, 
due to exhausting into the atmosphere, a new Parsons 250kw. set is 
being installed to work at from 10lb. to 15lb. pressure per square 
inch, exhausting into & separate surface condenser. Under these 
circumstances, economy of steam is not of the first importance, as 
the heat wasted by the engines is made use of afterwards. 

Fig. 1 represents comparative tests between the new Parsons 


250kw. set and a 120kw. Willans-Mather & Platt set. A comparison | 
was also made from an actual run of both types, extending over 


several days, the steam consumption per kilowatt-hour ranging from 
50lb. to 651b. There ів a marked difference between a test made 
with the best load for a machine and one made on an actual run 
where the load is constantly changing; the steam consumption 
at its lowest, when the Willans sets only were working (with 
exhaust to atmosphere), was about 50lb. of steam per kilowatt-hour. 

The kind of load that the engines were dealing with is shown by 
Fig. 2. The published coal consumption figure for the City and 
South London station—9°95lb. per kilowatt-hour— does not compare 
well with the 5:910. of coal consumed in the present case. It is pos- 
sible that the conditions of working in the two cases may be very 
different. Still, it is satisfactory to know that, with regard to coal 
consumption, this small plant can compare very favourably with 
some of the larger ones. 

Perhaps the question of actual efficiency of the machines is not so 
important within the scope of this Paper as their running. The 
Willans engines have proved rather troublesome and require a lot 
of attention, the maintenance charges coming out very high. They 
frequently required taking down and putting together again, which 

* Abstract of a Paper entitled '* Some Notes on the Running of a Private 
Lighting and Power Plant,” read before the Dublin Local Section cf the 
Institution of Electrical Engineers on February 9th. — | 


would take а fitter and his helper two weeks to do, costing about 
£5. 10s. per engine. Occasionally knocking in the engines occurs. 
but on being taken down nothing wrong is discovered, and when put 
together again the engines work perfectly well. The oil consump- 
tion is also rather a large item compared with that of some other 
types of engines, three-quarters of a pint of cylinder oil being used 
every eight hours in each of the 120kw. tests, and every month or 
so about 6 or 8 gallons of crank-chamber oil on account of water 
from the cylinders coming down and floating off the crank-chamber 
oil if not noticed. The Parsons turbines give very little trouble. 
in the later type the oil being circulated through the bearings by 


Lbs. of Steain per Kilowatt-hour. 


Fia. 1. 


means of a pump. Considering that the speed of the 250kw. 
machine is 8,060 revs. per inin., the system of floating the 
bearing is remarkably successful, and a great improvement on 
the older types, іп which the apparatus consisted of a worm on 
the spindle engaging in a wormwheel with 41 to 1 reduction, which 
drove the air-pump, the working of which caused a considerable 
knock at each revolution of the wheel. On one occasion, the blades 
having become jammed, a coupling between the turbo and gene- 
rator, consisting only of a lin. square spigot working in a square 
hole, was sheared off. With Parsons sets the wear gf the com- 
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mutator is very considerable, due to the great speed, and sparking 
is almost inevitable, due to the changes of the oad, although the 
brushes are adjusted to the load as much as possible. As the 
sparking is due to the distortion of the field by currents flowing 1n 
the armature, an arrangement is being fitted for preventing this 
distortion by taking the current of the machine round a coil inside 
the pole-faces, so that the current flowing in it will be in the 
opposite direction to that in the armature, the current in the coil 
neutralising the action of the armature on the field. 
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The generators are all coupled on to the two bus bars of a 
Ferranti low-tension switchboard, this switchboard having been 
recently installed at the back of an old Mather & Platt board, which 
it has replaced. The Mather & Platt board, which was designed 
about 1889, was rather a dangerous arrangement, the feeders being 
plugged on to the 'bus bars and the cables at the back crossing each 
other in a very risky manner. Some of the terminals were very 
near the supporting frames, and arced across on one occasion, 
causing the cables at the back to catch fire. To make matters 
worse, some energetic fireman turned the hose on instead of using 
the sand buckets provided. 


The engines in the station are governed by two types of governors, 
the Willans having “centrifugal” and the old type of Parsons 
“ solenoid.” As the solenoid governors were much more sensitive 
than the centrifugal, the Parsons machines took up practically all 
the variation in the load of the station. This caused overloading 
frequently, and consequently the sensitiveness of the governors had 
to be reduced by shifting the point of suspension of a spring, which 
resists a core being drawn into the solenoid part of the governor. 
There is no difficulty in running the two types of engines in parallel 
providing that the governing is of the same type. "The governor of 
the 250kw. Parsons is of the pendulum type. There is also another 
one running with it, which acts on & trip gear and closes the stop 
valve in case of the turbo running away. At first the trip gear 
came out occasionally, but this never happens now, and it runs on 
continuously, requiring no overhauling. . Perhaps a good thing in 
the new types would be to have & second oil-pump, so that if one 
pump failed the lubrication would still go on. The cost of main- 
tenance for turbo sets should be very little, the biggest item, per- 
haps, being new brushes and the renewal of the commutator, say, 
every four years. It may be safely said that the cost of repairs and 
oil together for them is not one-sixth of that for the Willans engines. 
Any comments on the running of Mather and Platt generators are 
not necessary, as no complaint is ever heard concerning them. 

The power wiring has been done chiefly by the staff on the 
works, and some time ago was carried out with lead-covered and 
armoured cables fixed by means of teak cleats. Although this style 
of wiring gave comparative safety, it was impossible to pull the 
cables quite straight, and it was difficult to bend them neatly round 
sharp corners. Much of the armoured cable was afterwards put 
into wood troughs and covered with a teak capping, the smaller 
cables being put into specially heavy pitch-pine casings. For the 
heavier cables, say 87/16, the wood troughing with cleats every 2ft. 
makes a very good job, and if the troughing is well coated with shellac 
inside to keep moisture from coming through, the arrangement has 
been found to stand well under very trying conditions, braided 
cables only being used. Braided cables have been drawn into gal- 
vanised iron screwed tubes, but the drawing-in part is very difficult 
with cables of over 7/16. There is a great temptation to thread the 
pipe fittings over the cables and then screw them up, resulting in 
the cables being twisted and badly damaged. 

When cables come to a distribution or fuse box, they should pre- 
ferably be brought into it direct on to front-connected switches or 
fuses, or, if back connected, should be brought in at the side of a 
frame on which is mounted a door, hinged horizontally, and carry- 
ing the fuse or switch gear, so that the back connections are acces- 
sible, and the cables coming in and going out near the axis of the 
hinges need have no slack in them. Cables sweated into cable eyes 
(sometimes badly) have been known to fall out from the melting or 
softening of the solder. No weight of cable should, therefore, be 
allowed to hang on a cable eye into which it is only sweated. Ina 
running plant, where so much depends on the distributing system, 
these small details are of more importance than is thought by those 
who design small electrica] gear. Small gear as supplied in the 
ordinary way by manufacturers is usually too light for the usage it 
has to put up with. Screws, &c., are generally put where they can- 
not be tightened up without taking off much covering. Highly. 
polished hexagon nuts, etc., are fixed where a spanner cannot. be got 
on them, and pliers are used instead. Brassfinishers' nuts, being 
of various sizes, do not usually fit ordinary Whitworth spanners. - 

Of the various types of fuses tried, the switch type with the por- 
celain handle appears to be the best. The hollow handles should, 

however, be lined with plaster or asbestos ; porcelain handles with no 
lining are extremely dangerous to anyone putting in a fuse with “ a 
short on the line, as the arc inside the handle may cause it to burst 
suddenly, The damper type of fuse cannot be seen when blown, 
and in the larger sizes the holders are burst. Copper wire appears 
to be the best to use for fuses except for very small currents. In 
the majority of switch fuses the spring contacts are easily bent, and 
no provision is made to prevent the fuseholder from falling out when 
the contact springs are bent. 2 

It is not much good to arrange the top half of a motor to lift off 
in a few seconds and find that it takes 10 minutes to disconnect 
the shunt. There is no reason why the shunt connections should 
not be made automatically when the top is put on, as is done in 
some motors. There is a great difference in the winding of arma- 
tures, some being very much more difficult to get & coil out of than 


others. Certainly the best kind is the former wound type for 
repairing, the individual coils being bound together very hard. 
Some makers of armatures use very soft coils, and not only does 
the insulation get rubbed off the wires, but the coils are very 
difficult to get into the slots. A great many breakdowns of arma- 
tures are due to the wires flying out at the commutator end, where 
they are sweated into the bars. They should always be bound 
down with piano wire binding, or some better connection provided. 
Some breakdowns are due to careless handling in putting the arma- 
tures into the carcases, but this can only be expected when it is such 
a difficult job in some cases. As sometimes the spindles of motors 
get bent or damaged, it is a great advantage to have the coil 
mounted on a sleeve which can be drawn off the spindle. A weak 
point in the insulation of armatures is at the outer end of the com- 
mutators, as there is generally a thickness of mica only between the 
end of the commutator and the spindle. As there are 204 motors 
in use, varying from } н.р. to 15 f. p., with a total horse-power of 
1,868, it speaks well for electrical driving when it can be said that 
under the worst conditions there are rarely more than two or three 
armatures under repair. Spare armatures are kept for all motors, 


‚апа a breakdown causes little delay. The majority of the motors 
being well above their work, breakdowns from overloading rarely 


occur. There is no serious loss in efficiency when working under 
full load, and with small motors particularly it pays to put іп a 
much larger motor than actually required, as this 18 about the only 
way of preventing breakdowns on small motors. 

The best form of brush gear is found to be the parallel frame 
arrangement with & spring across the diagonal, which is certainly 
better than the gear provided with a rectangular slot hole in which 
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the carbon slides. Unless considerable pressure is put on the. 
brushes, they are liable to stick, and too much pressure causes great 
wear of the commutator, Motor-starting gear is, perhaps, one of 
the most troublesome arrangements—far more so than are the 
raotors. The makers of this kind of gear have not brought their 
branch up to the same standard as the motor builders. Resistances 
are seldom properly divided. Insulation from the frames is often 
not good, and generally the resistance coils are not heavy enough 
to stand the starting current long enough. The starters adopted 
are made to stand the starting current for about a minute without 
injury, so that if the circuit-breaker or fuse goes whilst starting, the’ 
motor can be started again without waiting for the resistance to 
cool down. The ordinary man does not think of waiting for cooling, 
and this often results in the burning out of small resistances. The 
asbestos tubes used for winding the coils on are liable to get moist, 
and when wet there are leakages to the frame, from which bad 
shocks are to be had. Many of the handles for switches and start- 
ing levers are ridiculously small, and, as they have fairly rough 
work to do, should be made much heavier. The card-wound type 
of resistances used were very unfortunate in breakdowns, and have 
nearly all had to be replaced by other types. The insulating mate- 


rial being porous absorbed moisture, which caused much of the 


trouble. Some of the resistances supplied were insulated with a kind 


of paper tarred over, which ignited when the resistance warmed up. 


All motor panels are provided with double-pole switches, fuses, 
and an ammeter with a full-load mark on it. The ammeter should. 
be of the dead-beat type, and is а great advantage at starting, show- | 
ing if anything is wrong with the motor or the gear driven. It is 
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important that all connections to starting gear should be accessible 
from the front, and that the starters may be changed quickly. The 
complete panels should be enclosed in a case to keep all contacts 
clean, especially the starting contacts, which, when dirty, sometimes 
cut the greater part of the resistance out at one jump. Coal dust 
on the slates has sometimes caused an are between two terminals. 
The cleat system of wiring for light has been tried with success, 
and although this form of wiring is not looked upon favourably by 
insurance companies, it has proved itself up to now to be as safe as 
the other systems, and has certainly many advantages. It can be 
done very neatly, and in much less time. Unfortunately, porcelain 
fittings for this kind of work have not been obtained, and various 
makeshifts have been used in consequence. Junction and cross- 


over boxes could be made, but the prices are prohibitive for small 


quantities. There appears to be a good opening for manufacturers 
to take this matter up, and an extensive use of wiring on porcelain 
cleats would be likely to be made, especially for factories. The 
accompanying diagram (Fig. 3) of a fuse box for cleat wiring gives 
an idea of how such a system as this could be made very reliable 
for wet situations. M 

The result of experience with lighting of large areas broken up 
with columns, joists, &c., has led to the conclusion that groups of 
incandescent lamps are more economical to run and require less 
attention than enclosed arc lamp lighting, arc lamps being always 
& souree of more or less trouble, especially in steamy places. 
Perhaps arc lamps of the open type may be successful for street 
lighting, but for interior lighting on 210-volt circuits the losses in 
the lamp are so great that probably a new three-watt incandescent 
lamp can show ав good an efficiency as a small arc lamp. If the 
cost of trimming and maintenance are considered, the cost of are 
lamp lighting may come out to more than that of the incandescent. 


THE “EXCELLO” FLAME ARC LAMP. 


In view of the attention which is now being attracted by the 
“flame” type of arc lamp, a report issued from the Westminster 
Electrical Testing Laboratory is of considerable interest. 
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Горак Curves or CANULE-TOWEU or THREE Types or Акс Lames TESTED 
AT WESTMINSTER ELECTRICAL TESTING LABORATORIES. 


With current at 4d. per unit the cost of 1,000 c.p. of light per hour is:—With 
enclosed arc lamp, 51d. ; open arc lamp, ?.',4. ; “ Excello " arc lamp, 1.^ d. 


Coniparutive tests for candle-power und efficiency were made 
on three different types of arc lamps on behalf of the Union 
Electric Co. One was an ordinary open type lamp, rated at 
10 amperes and fitted with a positive cored carbon and a negative 
solid carbon. The second was an enclosed lamp, rated at 6 amperes, 
both carbons being solid. The third lamp was an “ Excello " 
flame lamp made by the Union Company, rated at 8 amperes, with 
the are burning horizontally, and fitted with Noris-F.xcello carbons, 
Nos. 104-105. АП three lamps were provided with Alabastrine 
globes, and the amount of light obscured by the globes appeared to 
be the same in all cases. The same photometer, light standard and 
instruments were used throughout and the conditions were, there- 
fore, about as fair as could be obtained. In the following tables 
details of the tests are given. 


Electrical Details. 


—— Open arc, Enclosed arc.| Excello arc. 


Positive carbon ............ 18mm. cored| 13mm. solid | 9mm. flame 
Negative carbon 12mm. solid | 18 „ » 18, 5 
Mean current in amperes .... 10:8 6:25 87 
Mean pressure in arc volts .. 44:0 | 71:6 440 
Mean consumption in watts \ | І 

(shunt included) і | чоў j 859 өз 
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| Candle-power Details. 


— a — — — 


— — — - 


; Candle-power. 
Angle below horizontal. 


————————MM——— 
Open arc. Enclosed arc. Excello arc. 


0 degrees ........ 363 290 600 

1 "pco 390 308 760 

20 Ju. наи : 735 330 1,120 

30 „. Ss 800 350 1,520 

1 eM Rad 790 382 1,830 

DU: ue cared gaits 690 410 1.750 
G 490 360 1.700 

10 и? вә: 330 345 1,680 

BO. ur. ce euis 250 75 1,560 

n MMC 210 80 1,000 
Mean hemispherical C.P. 633 388 1,352 
Watts per М.Н.С.Р. .... 0 753 1:435 0:299 


f 


Continuing, the report says that from the above it appears that 
the watts per mean hemispherical candle- power is, in the case of the 
“ Excello ” arc lamp, only 87:5 per cent. of that obtained with the 
open arc and 19°65 per cent. of that obtained with the enclosed arc. 
Both the open and enclosed arcs were considered as representatives 
of their class. It was not possible to test the Excello " lamp 
without globes, as its candle-power was then higher than any that 
could be measured in the photometer room, but on the assumption 
that the globe absorbs the same amount of light as that fitted to the 
open arc, the mean hemispherical candle-power without globe should 
work out at about 2,800 c.p. 


PROPOSED MODIFICATION OF THE WRIGHT TARIFF 
SYSTEM IN DUNDEE. 


We have received from Mr. H. Richardson, City electrical engineer 
of Dundee, a description of a new system of charging for electrical 
energy which he proposes to introduce in that city. Mr. Richardson 
ваув :— 

£5. 8s. having been found to be the average standing charges per kilo- 
watt maximum demand in Dundee, and the average maximum demand 
per consumer being 1-5kw., then it may be assumed that the true standing 
charge for à maximum demand of 1‘5kw. is £5. 8s. per kilowatt. But 
the standing charge per kilowatt of maximum demand increases with a 
less and decreases with a greater demand. Now, if a=standing charges 
per kilowatt in £'s., and b — maximum demand in kilowatts, a curve may 
be drawn showing the connection between a and b. This curve is found 
to follow the law 


(n -5)01)— Lora - 5-(74 1), or ЕЕ; e. M) 


Then again, let c total units consumed per quarter, d «load factor, 
e running costs per unit in pence, and = price per unit in pence, 
(Profit has not been considered, as it may be added to г). 

Now, c—2,190b x d, there being 2,190 hours per quarter, and d being 
equal to c/2,190b (2), or c=d x 2,190b. The standing charges charged 
to any particular demand would be £a», and to this must be added the 
running costs and profit per unit to make up the cost (total) of c units. 
The price of a unit is, therefore, ih ab + e, which gives х, the price in pence. 

Now, assigning to c its value as given in equation (2), we have 

60ab А 60 
„,190ba ( or 2,1900 

From (1) the value of a may be got for any value of b, and then the coet 
per unit for any maximum demand and load - factor may be got at from . 

Again, if the equation жае +e be multiplied Ьу с, then cz 
=60ab+ec, or c(x—e)-60ab, and c= GO aT - e). Now, by giving 
х а certain value, an immediate relation is obtained between c and b. 

For example, if the price be fixed at 2d. per unit, then c=60ab/(2—0-7) 
= 60/1:3ah, and a is got from (1), so that c is easily determined for any 
value of b, a 

Mr. Richardson reports to his Committee that as it is impracticable 
and unsatisfactory to put any formuia before the general public, be has 
gone further into the matter and has worked out a set of tables, made up 
in little pamphlets, ** which can let any consumer instantly find out the 
correct charge per unit which he will have to pay. All he has to do is 
to take his known maximum demand and read from his meter his totai 
consumption in units. With these two facts before him he refers to the 
table which is simplicity itself and looks up the particular line which 
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deals with his special maximum demand and then looks down the column 
until he comes to a figure representing his consumption in units and at 
this point in the margin of the table he will find the price he has to pay per 
unit, The tables have been worked out for different maximum demands 
from lkw. to 50kw., and also to include even a consumer who might pos- 
sibly be so situated as to use his meter up to 50 per cent. of its possible 
consumption.” | | 


CORRESPONDENCE, 


— s uui 


THE LONDON COUNTY COUNCIL TRAMWAYS. 
— TO THE EDITOR OF THE ELECTRICIAN. 

бтв: My attention has been calledtoa circular letter which has 
keen issued by Messrs. ThomasTilling(Ltd.),0mnibus proprietors, 
with the intention of exciting opposition to the proposal con- 
tained in the Council’s Tramways Bill of the present Session 
for the construction of tramways over Westminster Bridge, 
along the Victoria Embankment and over Blackfriars Bridge, 
to connect the existing tramway termini in Westminster 
Bridge-road and Blackfriars-road. The letter contains the 
following paragraph: —“ You can safely affirm that these 
tramways are not self-paying, and that a better service can be 
given to the travelling public with motor omnibuses by private 
enterprise, and without being a burden to the rates.” 

This statement is to my mind likely to so seriously mislead 
the House of Commons in its consideration of the Council’s 

roposals, that I desire to trespass shortly upon your space to 
Indicate what are the facts concerning the working of the 
Council’s tramways. The Council’s tramways have from the 
first year that it acquired control of any lines in London' been 
entirely self-supporting, and they will continue to be so. 
Even during the years when the bulk of the tramways south 
of the Thames were being reconstructed for electrical traction, 
entirely disorganising the ordinary traffic (some of the lines 
being closed altogether), the tramways account has never been 
a charge to the extent of a single penny праз the rates. 
On the contrary, the tramways have already, during the past 
eight years, paid from surplus revenue in reduction of rates, 
after the provision of interest and sinking fund charges, a 
sum of over £293,000, divided between the northern and 
southern systems. 

The following details as to the application of the moneys 
received from the tramways account during the past eight 
years, in respect of the Council’s systems north and south 
of the Thames, indicate the absolute inaccuracy of Messrs. 
Tilling's statement :— 


Applied in reduction of rates, отег........................ £293,000 
Amount paid for sinking fund charges in reduction of debt 

during the same period (northern system, which has been 

in Councils hands for eight years, £117,044; southern 

system, which has been in Council's hands six years, 


£210,195 ; and general, 6,997)........................ 335,236 
Amount paid for interest on capital ...................... 414,000 
Amount set aside as a reconstruction, renewals, reserve fund 

for the southern system .............................. 66,000 
Amount paid in rates and taxes in respect of the southern 

system during the past six years .............. nr 90,000 
Amount paid іп reduction of debt from proceeds ої sale of | 

horses, rolling stock, surplus property, &с............... 126,220 


During the four years from 1889 to 1903 the 18 miles of 
tramways north of the river, which are leased by the Council, 
earned as profit, after paying interest and sinking fund charges, 
£153,700 ; while the 24 miles on the south side of the Thames, 
worked by the Council itself, during the same period pro- 
vided, after paying corresponding charges, the sum of £72,900. 

The following facts are of importance in any institution of a 
comparison between the results from the system north of the 
'Thames, leased to à company, and the lines south of the river, 
worked by the Council itself. These illustrate the advantages 
that have been secured to the travelling public, and the 
amelioration of the conditions of labour of the tramways 
employés, obtained from the Council's immediate control :— 

1, 200,000,000 passengers were carried at half-penny fares, аз compared 
with a y, the minimum fare on the north. This represents a very 
„ money value to the travelling publio on the south side of 

e river, 
2. Workmen’s cars, running up to 8 a.m., have been instituted with a 


fare of 1d. for any distance for a single journey on the existing lines, and 
2d, for a return journey, which means a very valuable boon to workers 


using the southern lines. In addition, all-night car services have been 
established. © ` 

8. The Council has conceded to its employós a six.days' week and a 
10-hours’ day, which, with certain other improvements in the conditions 
of labour, represent an expenditure beyond that involved under this head 
when the tramways were acquired of over £30,000 a year. This ensured 
the granting of conditions of labour which were considered necessary to 
secure efficient service. 

During the period of reconstruction there was a deficiency 
in the southern tramways accounts of £2,250 in 1902-3 and 
of £8,284 in 1903-4. This result was brought about by the 
Council paying interest and sinking fund charges of £12,300 on 
expenditure incurred for reconstruction before a single electric 
car was run on the lines creating those charges, Moreover, 
during the first- named year a sum of £11,000 was set aside out 
of revenue for the renewals fund for the horse lines, which 
were, at the time, entirely disappearing. The result of this 
was to give to the Council as an asset in the way of a renewals 
reserve fund a sum of £30,750 at the commencement of 
electrical working, before any wear and tear had begun, and 
the “account deficiency” is thus amply covered by assets 
more than corresponding thereto. 

The facts, therefore, only serve to illustrate the soundness 
of the Council's tramways finance policy. In regarding this 
aspect of the matter I should like to point out that, contrary 
to company practice, the capital expenditure, a term by no 
means elastically interpreted by the Council, is being steadily 
paid off, and the tramways are being put in a better financial 
5 every year, a constantly-increasing sum being available 

y way of surplus receipts. In other words, a leasehold 
property is being rapidly converted into a frechold one, while 
a company undertaking remains a perpetual leasehold. The 
importance of this point cannot be over - estimated. 

s the period of reconstruction passes away the ‘account 
deficiencies” will entirely disappear and it is important to 
note that the accounts for the present year show a very sub- 
stantial surplus, after the payment of the very heavy capital 
charges upon the lines that have been reconstructed. To the 
impartial expert, it would appear that the Council has sur- 
mounted the difficulties of traffic maintenance and organisation 
during the trying period that comes in the history of every 
horse-propelled tramways undertaking when improved methods 
of traction have to be applied to the lines, with remarkable 
success. | 

In criticising Messrs. Tilling’s letter in the light of the 
actual facts I can only think that they are not prepared to 
rely upon the efficiency of the motor omnibus service as a 
means of locomotion in fair and open competition with the 
tramways service. I cannot otherwise account for the methods 
adopted by them in their endeavour to defeat the Council's 
efforts to improve the locomotion system of London in the 
best interests of the travelling public.-—Yours, &c., 

J. ALLEN BAKER, 
Chairman of the Highways Committee. 
County Hall,-Spring Gardens, S.W., March 31. 


LIGHTNING DISCHARGE EFFECTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Мік: As you publish, from time to time, particulars of the 
surprising effects of lightning discharge, the performance of 
such a discharge in Bournemouth on March 15th last may be 
of interest to some of your readers. At 4:30 p.m. on this 
date a flash of lightning struck a chimney of a house in the 
Richmond-park-road, shattered the chimney stack and got on 
to the wires of the electric lighting installation. This installa- 
tion is connected to the Electricity Supply Company’s distri- 
buting mains, which are triple-concentric lead-sheathed cables 
drawn into stoneware ducts. The cables are arranged as usunl 
with the outer conductor neutral, and with 400 volts between 
the *inner" and “intermediate,” the supply to consumers 
being at 200 volts. The neutral conductor is dead earthed at 
the transformer chamber, 780yds. from the house struck, and 
the lead sheathing of the cables is dead-earthed in each draw 
box. The installation struck is connected between the inner 
and neutral conductors. 

The discharge appears to have found its way to earth through 
the neutral earth at the transformer chamber, in its course 
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blowing all the distributing and main fuees of the installation 
struck, shattering the porcelain covers with such violence that 
one piece of porcelain broke a window some yards away, and 
blowing the cast-iron service fuse box to pieces. The meter, 
connected on the pressure or inner main, was burnt out, and 
the metal cover twisted out of shape, while the incandescent 
lamps were curiously affected. In one case a 16 c.p. lamp, 
hanging by a length of silk “ flex.” from the ceiling, had three 
small holes about jin. diameter burnt through the glass close 
to the collar, the lamp globe not being burst, but the glass 
being very much blackened all over the inside. In three 
lamps of this iustallation the filaments were broken into short 
lengths and projected against the glass with such force that 
many of the pieces adhered to the glass and cannot be shaken 
off. All other installations within a radius of 430yds. both 
on the inner and intermediate sides of the distribution system 
had one or more lamps affected in the same way, but in no 
case were all the lamps of an installation damaged. In one 
house, 95yds. away, connected on the opposite side of the 
three-wire system to the one struck, a porcelain fuse fitting 
was broken. n 

There is no sign of the lightning having pierced the insula- 
tion between the conductors of the triple-concentric cable or 
of having jumped across in any joint box, and the insulation 
remains high. Nor was there any interruption of the supply 
by the blowing of transformer or distributing cable fuses. No 
shunt windings of meters were damaged except that in the 
house struck. There were no lamps switched on at the time 
in any of the installations affected. 

The chief interest in these occurrences appears to me to lie 
in the curious way in which the lamp filaments behaved.— 
Yours, &c., DGAR Lr. INGRAM. 

. The Bournemouth & Poole Electricity Supply Co., 
| Bournemouth, April 5. 


——— } 


PARLIAMENTARY INTELLIGENCE. 


— — 


LONDON ELECTRIC POWER BILLS. 
Friday, March 31. 
The hearing of the Administrative County of London and District 
- Electric Power Bill was resumed. 

Mr. С. Н. WOBDINGHAM, one of the Borough Council's witnesses, 
was further cross.examined by the Hon. Evan Charteris, on behalf of the 
promoters. In his opinion turbines were a passing fashion, and would 
very likely be superseded by gas engines for driving electric generators. 
He did not think that cables were Jess liable to depreciation than 
machinery, for in his own experience he had had to replace in five years the 
whole of а most expensive system of rubber cables, which were considered 
the most up-to-date at the time they were laid. | 

Would you say it is impossible to purchase mains that will be guaran- 
teed by the makers for 20 years?—I do not know. 

The CHAIRMAN : Guaranteed does not mean that the cablas will last 
for 20 years. 

Under further cross-examination on the question of capital cost per 
kilowatt, he agreed that by increasing the size of the units the capital 
cost was decreased, but this only applied up to a certain point. Asa 
matter of fact, he had designed a 400kw. station, which cost £8 per kilo- 
watt for the generating station, excluding mains. His views were adverse 
to the use of very large generating stations under the conditions prevailing 
in London. 

Re-examined : Since the promoters had state] it was their intention to 
supply the electrical energy transformed, he had examined Mr. Merz's 
estimates to ascertain what capital cost had been allowed for the trans. 
forming machinery, and could only find a sum which he considered 
totally inadequate for the supply intended. 

In answer to the Committee, Mr. VORDINGHAM said that his fear of 
danger from the large ring mains was danger to the public from explo. 
sions. For instance, some years ago a very violent explosion occurred in 
Manchester on a comparatively small main. A fault occurred which set 
fire to the cable covering, and this gave off a highly inflammable gas. 
This gas found its way throuch the ground into a cellar, and being 
ignited caused an explosion which moved а very heavy ttone staircase, 
and did other damage. The main in question was carrying only 3,000 н.р. 
or 4.000 H.P. The work had been carried out according to the Board of 
Trade regulations, On the question of the crowded condition of the 
streets as to mains, he thought it would be extremely inconvenient to 
have any further breaking up of the streets. At the same time it was 
not impossible. 

Mr. G. G. BELL, electrical engineer to the Hammersmith Borough 
Council, explained some of the ti:ures of Mr. Dawson's table. The 
Hammersmith works were carried on at а profit) The average price for 
power was 151d. per unit. and the works costs last year were 1:54. The 
capital cost per kilowatt was 4 10. 


— — — — — 


Mr. S. BAYNES, electrical engineer to the St. Pancras Borough Council 
said that the amount set aside to the relief of the rates out of the profits 
of the electrical undertaking at St. Pancras was £10,000. They also had a 
reserve fund of £30,000. ‘The revenue last year from power consumers 
was £4,666. He handed in a table showing how the costs and prices at 
St. Pancras had decreased. For instance, the power charge had decreased 
from 3d. per unit to 1d. per unit. The demand for power had increased 
by 100 per cent. since the price had been decreased from 2d. per unit to 
ld. per unit. The congestion of thestreets in St, Pancras, as far as under. 
ground pipes and mains were concerned, was very great. 

Mr. P. V. McMAHON, engineer to the City & South London Railway 
Co., said that company generated its own electricity at a total cost of 
0:675d. per unit, and when the Easton extension was opened he antici. 
pated this would be reduced to 0-611d. He failed to see any advantage 
in a railway company taking a snpply from an outside company, as all 
control would be lost over the generating station, which was the heart of 
the system. This was the opinion of most other railway companies. The 
actual works costs were 0:433d. 

Mr. FREEMAN, K.C., addressing the Committee on behalf of the 16 
local authorities already mentioned, said that very much the same argu- 
ments as bad been used on behalf of the electric supply companies would 
apply as regard the local authorities, with the exception that the com. 
panies were liable to be purchased and the local authorities were not. 


The local authorities regarded the bill as very important from the fact 


that Parliament had given them the authority to invest the ratepayers’ 
money to the extent of 54 millions. First as to competition, he pointed 
out that in no single instance had a company been allowed by the Board 
of Trade to compete with a local authority for the supply of electrical 
energy under a subsequent provisional order, nor had any power eom. 
pany been allowed to supply in competition with a borough council. 
Further, it had been the general rule in past years to exclude from power 
acts local authorities who were doing their duty, and only to give the power 
company а wayleave to lay mains in order to supply someone on the other 
side of the town. Ia adopting most of the arguments put forward by Mr. 
Neville on behalf of the companies, counsel also gave an illustration of 
what might take place were the promoters’ bill to be passed. The St. Maryle- 
bone Borough Council had been authorised to spend nearly £2,000,000 upon 
their electricity supply uude taking, and the Council had also bound 
itself not to take electricity in bulk, should such a supply be needed, 
from anyone but the Metropolitan Electric Supply Co. Now, shonld the 
new company manage to kill the Metropolitan Co. the Marylebone 
Borough Council would be at their merey. What had to be considered 
was, that any loss which was likely to ba incurred by the local authorities 
through the operations of the new company would have to be borne by ali 
the ratepayers, and not only by those who were consumers of electricity. 
Dealing with the case for the bill, Mr. Freeman pointed to the possibility 
of applications by the company in future sessions (if the bill were passed) 
for an extension of the industrial area when large factories were erected 
in the non-industrial area. He maintained that there was no evidence 
that the present electric supply authorities were unable to give a supply 
on reasonable terms; neither did the promoters produce any witnesses 

had definitely pledged themselves to take a supply. Further, as to the 
supply of electrical energy to railway companies, which the promoters 
anticipated, he maintained that the trend of modern policy of all railway 
companies was to manufacture everything their undertaking required, 
including even rolling stock, &c., and inthe generation of electricity the came 
thing applied. In fact, all railway companies in England which had gone 
in for electric traction, had erected their own generating stations, except 
the North Eastern Railway Co., and where, then, was the business of the 
promoters in this direction to come from? With regard to the financial 
side of the bill, he did not dispute for one moment this aspect of the 
scheme, but it was, on the one hand, a source of strength to the pro- 
moters, and, on the other, a menace to the borough councils, for the 
strong financial position of the company would enable it to supply at a 
loss for a certain period in order to kill competition. The boroagh 
councils without generating stations at present were largely interested in 
the prosperity of the companies in their districts, and the effect of any 
ruinous compttition upon the business of the companies would be felt by 
the councils when the period for purchase was arrived at. Therefore, on 
all these gronnds he argued that the passing of the company’s bill would 
be prejudicial to the public interest generally in London. | 

Mr. BLENNERHASSETT, K.C., who addressed the Committee on 
behalf of the Westminster City Council, laid stress upon the question of the 
purchase of the existing companies and the breaking up of streets. With 
regard to the latter, he was willing to have the matter referred to the 
arbitration of the Board of Trade or some other authority, bat he was 
of the opinion that no such powers as those sought should be granted 
until the report of the Royal Commission on London Traffic, which had 
been specially considering this matter, had been issued. No great case 
of public necessity had been made out with regard to the supply of 
energy direct to power consumers, although, as regards the supply in bulk 
to authorised distributors, the Westminster Council had no objection. 

Mr. JOHN HUNT, Town Clerk to the Westminster City Couneil, and 
Mr. J. BRADLEY, the engineer, gave evidence to this effect. 

Mr. LEWIS COWARD, K.C., for the London County Council, drew 
attention to the prejudicial effect which the passing of the bili would have 
upon the security of the vast sums of money which the County Council ha: 
loaned to the borough councils. A matter of special importance to the 
London County Council was the question of purchase. As soon as the 
recommendations of Lord Cross’s Committee with regard to bulk supp's 
companies were known, a conference was held of all the borough coanc: -s 
and the County Council with regard to this matter. Subsequently a bi. 
was introduced by the London County Council to provide for the purchase 
oi bulk supply companies’ generating stations where they affected th< 
County of London. but owing to a little want of unanimity amongst the 
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borough councils the bill did not pass. Subsequently another conference 
was held, and in 1903 a new bill was introduced by the County Council 
dealing with the same subject, but the Government intervened and asked 
the County Council to withhold its hand until a new bill dealing with the 
matter had been introduced by the Government itself. In the sessions of 
1903 and 1904 the Supply of Electricity Bill was introduced by the 
Government, but in both cases it was abandoned before the close of the 
session. On the last occasion, before Lord Wolverton's Committee, the 
London County Council had succeeded ia obtaining substantially what it 
asked for, and at any rate a clause was inserted which showed a desire 
on the part of the Government to help the local authorities with regard to 
this matter. In the circumstances, therefore, it appeared to the London 
County Council that the proposals in the promoters’ bill were premature 
having regatd to the existing condition of the legislature, and he urged 
the Committee to reject the bill on these grounds until the whole matter 
had been finally settled by the Government. 

Mr. WILLIAMS, on alf of the Stepney Borough Council, detailed 

the history of the electric supply undertaking in the hands of that body, 
and stated that their charges were the lowest in London for power 
purposes and compared very favourably with any other charges for 
electric lighting. With regard to the promoters’ evidence, he stated that 
it was a curious fact that no witnesses had been called on their behalf 
from the big London dock companies, in view of the fact that an essen- 
tial part of their scheme was a potential supply to docks, canals, &c. He 
thought he could give a very good reason for this -namely, that most of 
the dock companies had their own installations, and therefore did not 
want any assistance from the company. In any case, those docks that 
were in the Stcpney area, he maintained, were the legitimate customers 
of the Council, and the unrestricted competition with regard to power 
cousumers asked for by the bill would have a most serious effect upon 
the Borough Council’s undertaking. This borough council had incurred 
great expense in buying out a company which had a provisional order 
but had not exercised it, and the Council had brought the undertaking 
to a flourisbing condition. 
Mr. W. C. P. TAPPER, electrical engineer to the Stepney Borough 
Council, stated that up to date £200,000 had been expended upon their 
works, and that both in regard to buildings and plant theirs was more 
than sufficient to supply the requirements of the borough for some years 
to come. Witness handed in a table showing how the prices in Stepney 
had decreased. The charge for power was a flat-rate of 1d. per unit. 


Monday, April 3. 


At the commencement of proceedings on Monday, Counsel explained to 
the Committee two tables which had been prepared at the request of the 
chairman, one by the promoters and one by the opposition. The object 
of the tables was to show the date of the passing of the various power 
company’s acts, the area of each company, the list of companies or local 
authorities supplying at the time of the passing of the Companies Acts, 
and the effect upon the business of such authorities. 

Mr. TAPPER was then further cross-examined by the Hon. J. D. 
Fitzgerald. He said he could not explain why, in so many of the London 
boroughs, the charge for public lighting was higher than that for private 
supply. In his own borough, however, this was not the case. He did 
not know how the price charged by the companies in London compared 
with those charged in other great cities, but he would agree with counsel 
that those in Edinburgh and Brighton were lower than in London. 
Stepney was proposing to erect a new generating station which would 
cost about £250,000 which would be borrowed from the London County 
Council. Inthe existing station there were 2,700kw. of plant and another 
1,000kw. on order. 

The сазе for the West Ham Corporation was then taken. 

Mr. W. J. W. BULLOCK, chief engineer to the West Ham Corporation, 
said their generating station was on the river, and all the coal was at 
present sea borne. The Corporation also worked a system of municipal 
tramways. There had been a large inerease in the demand for power in 
the borough during the past 12 months, and a new generating station 
had been erected in consequence. The capacity of this station was 
18,200kw. normal, and the capital cost of the generating station per 
kilowatt up to date was £20°5, but when the station was completed this 
figure would be reduced to £12, comparing with the £85 per kilowatt 
estimated by Mr. Merz. In three years the output of electricity for power 
purposes had doubled itself, and the estimated sales this year for power 
purposes were considerably over 3,000,000 units. The total sales this 
year were estimated at 6,168,000 units. The total works costs during the 
present year were 0:904. per unit, the total cost per unit sold 1-03d., and 
works costs per unit generated 0 59d. The load-factor at present was 
16:8 per cent., but if the output were increased to his estimates the load. 
factor would be 25 per cent. He did not think that by 1910 any power 
company would be able to generate cheaper than the West Ham Cor- 
poration. The lowest charge for power purposes was 0:98d, per unit. 
Several of the signatories to the petition in favour of the bill resided in 
West Ham, and to many of them offers of 1d. per unit and under had 
heen made, hut in some cases the firms had preferred to put down their 
own plant, or did not care to take out their existing steam plant. 

Cross-examined by Mr. LLOYD, K.C.: There were steel chimneys at 
the new station,but he had not gone into the question of how much less than 
£12 per kilowatt the station would have cost if the London Building 
Acts did not apply. He did not know of any station in London which 
was so cheap as this, and agreed that even if the promoters could erect 
a station on these terms they would have done much better than any. 
tbing hitherto accomplished in London. With regard to the price charged 
for tramway purposes, this had not yet been arrived at, because up to the 

present merely an experimental figure of 1:64. per unit had been adopted. 
Mr. Н. E. BLAIN, manager.of the West Ham Corporation Tramways, 
said it was estimated that when the whole system was completed the 
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traffic would be 26,000,000 passengers. On the general question of the 
breaking up of streets, there was the possibility of great inconvenience to 
the tram way traffic. | | 

Mr. MORTEN, addressing the committee for the West Ham Corpora- 
tion, contended that there was no economy in increasing the size of an 
undertaking beyond a certain limit. It could not be expected that the 
Corporation of West Ham or any municipality would give their consent 
to the promoters supplying in their district to individual power con- 
sumers. There would thus be hundreds of applications to the Board of 
Trade by the promoters to взу that the Corporation was unreasonably 
withholding its consent. The Corporation must oppose them, because, 
once the consent was given, it was given for all time. The company 
would, at the time of the applications, say to the Board of Trade that 
they were willing to supply ata price which might be below cost price, 
and the Board of Trade would have no possible means of finding out 
whether this was во or not. The company then having once got iuto the 
district could immediately increase the price. Moreover the Corporations 
would be liable to their costs in these inquiries. 

The CHAIRMAN asked if the consent given was for all time. 

Mr. FITZGERALD said that a consent would mean a consent to 
supply in West Ham for all time, ev.n if the application was only for 
one customer. 

Mr. MORTEN said the Board of Trade could not bind the company t» 
supply at any particular price. 

Mr. FITZGERALD replied that the Board of Trade could grant & con. 
sent to the company conditionally on its not raising the price above a 
price fixed by the Board. 

Mr. MORTEN said that ever supposing the Board of Trade had power 
under the bill to impose conditions, which he maintained it had not, 
there was also no possibility of any such condition being enforced. 

The CHAIRMAN asked if the promoters wanted the Board of Trade 
to fix terms. a 

Mr. FITZGERALD : Certainly. 

The CHAIRMAN : Then you will assent to any amendment of tho bill 
that will make that clear? 

Mr. FITZGERALD : Certainly. 

Mr. MORTEN continuing, said that the West Ham Corporation 
strongly objected to the promoters being exempted from the building bye- 
laws as they were the authority which framed the bye-laws in West Ham. 
If the promoters were not liable they would be able to create a nuisance 
by the emission of emoke, &c., and in fact they would he able to come 
into the borough and do just what they pleased in any way. As to the 
breaking up of streets, the West Ham Corporation had a tramway system 
and once the promoters obtained consent to supply there, they would 
have to lay their mains underneath the tramway track owing to their 
consumers possibly being on different sides of the road. For the incon- 
venience to the tramway traffio thus caused there would bs no compen- 
sation ; all the company would have to do would be to reinstate the road. 
On all these special grounds, in addition to those put forward by other 
opponents, he asked the Committee not to allow the bill to go forward. 


Tuesday, April 3. 


Mr. FORBES LANKESTER addressed the Committee for the Borough 
of East Ham. He pointed out that not one single local authority through. 
out the area of the bill had come forward to support it. So far as East 
Ham was concerned there were only two large works —viz., the Gas Light 
& Coke Co. and the London Docks Co.— both of whom generated their 
own current. The district was largely a working class residential one, 
with very little demand for power, the bulk of the supply being for light- 
ing and tramways. But if at any timethere should arise a large demand 
for power purposes- --East Ham only being partly built upon—the present 
generating station of the Corporation was amply sufficient to meet it for 
many years. Counsel then diecussed at some length the question of 
picking and choosing customers on the part of the promoters, and the 
fact that there was no obligation to supply any consumer. 

The Hon. EVAN CHARTERIS said the promoters were very far from 
admitting this, because the Electric Lighting Acts, which were incor- 
porated in the bill, imposed an obligation. It was the intention of the 
promoters to argue that they were bound by scc. 19 of the Electric 
Lighting Act of 1882 to give a supply. 

Mr. FORBES LANKESTER pointed out that seo. 19 of the Electric 
Lighting Act of 1882 referred to preferential charging, and not to com. 
pulsory supply. Sec. 27 of the Electric Lighting Clauses Act which 
dealt with compulsory supply had been cut out of the bill. 

Mr. CHARTERIS said clause 30 of the Act of 1899 was another clause 
upon which he would rely, and this was embodied in the bill. 

The CHAIRMAN: Very well, we will leave it at that for the present. 

Mr. CLEASE pointed out that the provisions of clause 30 would not, 
as embodied in the bill, compel the promoters to supply authorised 
distributors. 

Mr. W. C. ULLMANN, electrical engineer to the Kast Ham Corpora- 
tion, said the average price received per unit sold was 2:5d., including 
tramways.. The generating cost was 0:91. per unit., total costs 2:12d, 
per unit, and the capital cost per kilowatt was £32. Last year an 
absolute profit of £1,144 was made. 

Cross-examined by Mr. CHARTERIS: The total revenue last year was 
£18,249, and the revenue from tramways was £6,873. The price per 
unit for tramways was 13d. and for public lighting 2:13d. per unit. 

Mr. MORESBY WHITE, on behalf of the Hackney Borough Council, 
addressed the Committee prior to calling evidence, and made substantially 
the same points as previous counsel. 

- Mr. SPENCER HAWES, of the firm of Messrs. Robert Hammond & 
Son, said he was responsible, on behalf of his firm, for the Electrical 
Times ” Tables and Records. His firm had desi,ned the Hackney works, 
and there were 8 acres of land upon which 100,000kw. could be installed 
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At present, however, only 3,752kw. were installed, although the buildings 
were capable of holding 6,332kw. The capital cost of the station so far 
was £129,816, or £38 per kilowatt. When the buildings were filled up 
it was anticipated that this would be reduced to £28. The total cost per 
unit sold at Hackney was the lowest in London—viz., 1:04d. He esti- 
mated that if they bought current from the promoters in bulk on the 
terms of the estimates in the bill, it would have cost the Borough Council 
£1,000 more to have bought the fame quantity as was generated last 
year than it actually cost the Council. On the other hand, if Mr. Merz 
carried out his offer to supply Hackney with low-pressure energy on the 
terms of his estimates, he had calculated that the price which the pro. 
moters would receive, after paying the cost of transformation, would only 
be 0:102d. per unit, or less than his coal bill. Following Mr. Merz's 
example, he had prepared an estimate of what he thought could be done 
in 1910, and the charges were as follows:—Lighting, 134. per unit; 
public lighting, 14. per unit; and power, 0 7104. per unit. 

Cross-examined by Mr. PAGET : He could justify a higher price being 
charged for public lighting by the three following reasons: (1) There 
was no diversity factor, (2) a large proportion of the engineer and 
assistant engineer's time was taken up, (3) there was а separate system 
of mains from which no other supply was given. Charges for electrical 
energy in London were somewhat higher than in the provinces, owing to 
the higher price of coal and higher cost of labour. 

Mr. GRUBB, on behalf of the Essex County Council, opposed the bill 
on general grounds, and particularly as & road authority. 

Mr. COURTHORPE MUNRO, for the Urban District Councils of Wood- 
ford, Leyton and Hampton, said that the method of the promoters in 
defining the area of the bill had been spparently to take a pencil and 
draw on a map а line to show what could be accomplished from an 
engineering point of view from one generating station. Leyton was on & 
different footing, he believed, to any other local authority opposing the 
bil. In a bill which the Leyton Urban District Council promoted last 
year, the gas companies, in order to prevent rate-aided competition, 
secured the insertion of the Bermondsey clause, which, in effect, bound the 
local authority each year to so adjust its charges that the expenditure 
would not exceed the revenue for that period, and it was in connection 
with the clause in the present bill that a power user might apply 20 per 
cent. of his total supply from the new company for the purpose of lighting 
that the effect of the Bermondsey clause would be felt. All prospect of 
further increasing the lighting undertaking of the Leyton Council would dis- 
appear so far as large power consumers were concerned, and the methods 
by which these large power consumers would be secured tothenew company 
would beas follows. Knowing that the local authority was burdened with the 
Bermondsey clause the new company would institute a rate-cutting war 
and, by quoting a little bit below the price which they knew the local autho- 
rity generated, would be absolutly certain of securing the consumer, because 
once the local authority supplied at a ргісз which was less than their 
expenses they could be restrained by injunction under the Bermondsey 
clause. Thus it was quite within the reasonable bound of commercial 
possibility that the electrical undertaking!in Leyton would be weakened 
to such an extent that under clause 69 of their bill the promoters could 
come along and say:; How much do you want for your undertaking," 
knowing that the Council would be practically bound to sell. Then, 
having secured the undertaking, the prices would be immediately raised, 
according to clause 69, to the prices named in the Leyton Electric Light- 
ing Provisional Order. 

Mr. VESEY KNONYN, for the Southwark Borough Council, made a 
similar application. The Southwark undertaking, he said, had not been 
a particularly successful one in spite of there having been competition, 
whicb, according to the promoters, was good for the electrical industry. 
Ав а matter of fact, two companies supplied over part of their area and 
one company supplied over the whole of the area, while the Borough 
Council also had power over another portion of ће areu. So far as the 
municipal undertaking was concerned, they had just turned the corner 
and were now making a slight profit, and it did seem particularly hard 
that now that they had succeeded in placiog their undertaking on a 
somewhat sound financial basis a new company should be allowed 
to come in with competitive powers. Apart from the question 
of competition there was another aspect of the case which must be taken 
into account. The Committee had heard much about a possible acquisi. 
tion of the London Electric Supply Corpn. by the promoters, who by 
this means would gain the right to distribute in the borough as well as 
supply in bulk. What he wished to point out was that by no possible 
means could the Committee prevent such an acquisition taking place by 
& clause in the bill. As an instance of this, he pointed to the tube rail. 
ways of London, which had been amalgamated by Mr. Yerkes, Each one 
of these companies, he said, was a separate Parliamentary company, and 
as such could not amalgamate, but Mr. Yerkes had got over the difficulty 
by forming a limited liability company, which acquired the shares of the 
tube railway companies, and. by building a huge generating station at 

Lot’s-road, to supply them all, had succeeded in amalgamating them 
without any consent from Parliament. Another aspect of the competition 
point of view was that, in view of the new company securing any con- 
sumers in Southwark, the Corporation would be bound under its pro- 
sional order to maintain a sufficient quantity of plant in the station to 
give a stand-by supply to suck consumers in the event of a breakdown 
of the big generating station, and could only dem ind in revenue 138. 4d. 
per quarter. 

Wednesday, April 2. 


Mr. BALFOUR BROWNE, on behalf of nine clectric supply companies 
in London. asked that a definite statement should be given by the pro. 
moters as to the scope of their bill. Since the bill was tirst introduced 
so many modifications had been suggested and promised that at present 
it was really ditlicult to know what were the intentions of the measure 


The proposal to supply public lighting had been practically dropped, then 
& certain modification as to the supply of light to power users had been 
made, and from what had recently been said it appeared that the primary 
object of the promoters was to supply authorised distributors in bulk, and 
that it was only failing success in this direction that a supply would be 
given to individual power consumers. The question of the obligation to 
supply had also been discussed. If the promoters would state that they 
only wished to supply authorised distributors he did not think the Bill 
would be worth taking, and many local authorities, at any rate, would 
probably withdraw their opposition. He would also like to know some- 
thing definite about the application of the scale of charges, as such infor- 
mation would materially assist bim in conducting his opposition. 

The CHAIRMAN thought that all these matters could best be dis- 
cussed on clauses, if the Bill should reach that stage. He could assure 
the opposition that it was the intention to consider very carefully the 
clauses, but in the meantime they must take the bill as it stood. The 
promoters had really stated that if any part of the bill was not clear, they 
would do anything to make it clear. 

Mr. VESEY KNOX, who spoke yesterday for the Southwark Borough 
Council, also represented eight other local authorities, and called witnesses 
from each in support of his case. 

Mr. A. H. SHAW, electrical engineer to the Ilford Urban District 
Council, handed in a table showing the condition of that Council’s elec- 
trical undertaking. The works costs were 1:3d. per unit and were steadily 
decreasing. Supply was given to the Tramways committee at cost price. 
The power demand was very small, there being only 50 such consumers 
on his mains, representing a total connection of 300 н.р. Throughout 
the district there was only 600 n.r. of machinery in private works, and 
half of it was driven electrically. 

Mr. C. F. McINNES, electrical engineer to Gravesend Corporation, Mr. 
J. D. PEMBER, electrical engineer to the Dartford Urban District 
Council, and Mr. J. TOMLINSON LEE, electrical engineer to the Wim- 
bledon Urban District Council, also gave evidence with regard to their 
respective undertakings. 

Mr. PHILIP DAWSON gave evidence as to the cost to the local 
authorities of Gravesend and Dartford if the company were to lay a main 
to supply in those two places. The cost of a duplicate main from the 
Greenwich power station to Gravesend would be £38,000 and the trans- 
forming sub-station £4,000, making a total of £12,000. Upon this the 
Gravesend Corporation would have to guarantee 20 per cent., or £8,456, 
which was more than the total cost of generation last year. At Dartford 
the amount to be guaranteed would be £5,000, which was about the same 
as the total generating costs last year. 

Cross-examined: He had assumed 18 miles of mains for Gravesend, 
which was the ehortest route. If both Dartford and Gravesend took a 
supply, two sets of mains would not be necessary, but the guarantee on 
one set would be more than the actual cost of generation of the two 
authorities combined. 

Mr. VESEY KNOX, in addressing the Committee on behalf of a number 
of authorities outside the County of London, asked that in the event of 
the bill passing, which һе hoped would not be the case, all its powers 
should be limited to the County of London, as in the interests of local 
government it was not desirable that another situation like that created 
through the authorisation of the water companies should be brought into 
existence. 

Mr. CLEASE, for the Barking Urban District’ Council, after setting 
forth the circumstances of that district, said that if the bill passed the 
promoters should be debarred from supplying lighting under any circum- 
stances, should be placed in the same conditions as the existing companics 
as regards purchase, and the veto clause which was in the Yorkshire 
Power Bill with regard to so many towns should be included. 

Mr, SANDERS, for the Islington Borough Council, argued that no 
public case had been made out for the inclusion of Islington, and that it 
was idle to speculate as to what might have been done if the bulk compauy 
had been in existence many years ago. 

Mr. J. D. WILLIAMS, on behalf of the Croydon Corporation nest 
asked for the exclusion of that borough. 


Thursday, April 6. 


Mr. JEEVES, for the Kingston Corporation, asked for the exclusion ol 
that area from the bill. 

Mr. READER HARRIS, K. C., for the districts of Ealing and Barnes, 
made a similar application on the ground that they were not essential to 
the scheme, there being no possible consumer in these areas except the 
local authorities, and these having their own electricity works did not 
want any other supply. . 

Mr. SIDNEY MORSE, on behalf of the Richmond (Surrey) Electric 
Light & Power Co. and the South Metropolitan Electric Lighting & Tram- 
ways Co., also asked for exclusion. 

This concluded the case for the local authority opposition. 

Sir GEORGE LIVESEY, chairman of the South Metropolitan (таз Co., 
gave evidence in opposition to the proposal in the bill to take certain 
lands belonging to the gas company at Greenwich. 

A similar application was made on behalf of some land belonging to the 
Gas Light and Coke Co. at Fulham. 

Mr. J. DEVONSHIRE, a director of the North Metropolitan Electric 
Power Supply Co., examined by Mr. Balfour Browne, K. C., gave par- 
ticulars of the progress which that compauy has made with regard to 
the erection of generating stations at Brimsdown and Hertford, and the 
purchase of the Willesden Urban District Council's Electricity Works. At 
present. portions of Stoke Newington were. пом in the North Metropolitan 
Power Co.'s area, aud the remainder was scheduled iu а bill which would 
come before this Committee later on. The whole of Stoke Newington 
was now included in the Administrative Co.'s Bill, but a contract had been 
entered into with the Stoke Newington Council for à supply to b» given 


THE ELECTRICIAN, APRIL 7, 1905. 


1019 


in bulk by the North Metropolitan Co. for a long term of 
promoters struck out Stoke Newington from their bill 
would be withdrawn. 

Cross-examined: The average price of current paid by the Willesden 
Council to the power company last year was 1:29d., or a saving of 2d. per 
unit over the cost of generation by the Council before the power company 
came on the scene. It was undoubtedly the fact that it paid a local 
authority to take a supply from a power company. Wood Green Council 
applied for a loan for erecting works, but it was refused, largely on the 
ground that the North Metropolitan Power Co. had made a very cheap 
offer of a supply of current. 


ears. If the 


is opposition . 


Mr. MOON, K. C., objected to this line of cross-examination, ав Mr. 


FitzGerald was converting Mr. Devonshire into a witness for the pro- 
moters, and was discussing points upon which the other side could not 
cross-examine, 


The CHAIRMAN said that as he wished to get all the information 


possible with respect to these bills, he did not see his way to stop Mr. 
FitzGerald. 

In further answer to Mr. FitzGerald, Mr. DEVONSHIRE said that as 
& local authority which took a supply from a power company did its own 
distribution, it did not have to scrap its plant. 

Мг. BALFOUR BROWNE (in re-examination) : But you have never 
yet supplied any local authority which had its own generating plant !— 
No 


So there was nothing to scrap!—No; but at Barnet we supplied the 
local company with a supplementary supply in bulk. 

" But at Willesden you bought the whole of the works of the Council !— 

es. 

Mr. ROGER WALLACE, K.C., addressing the Committee for the 
Kensington and Notting Hill Electric Lighting Co.s, which have a bulk 
supply station at Wood Lane, Shepherd’s Bush, asked for the exclusion 
of the districts served from this station from the bill. He employed 
very much the same arguments as Mr. Neville had done at the opening 
of the opposition to the bill. 

Mr. Н. W. BOWDEN, managing director and engineer in chief of the 
South Metropolitan Electric Light & Power Co., said his company 
canvassed every power user in his area twice a year, and supplied 
motors on the hire-purchase system at 5 per cent. Over 50 miles of higb- 
tension mains had been laid especially for power purposes. With the 
energy his company generated it was only necessary to have statio tran:- 
formers with a consequent reduction in transformer losses, compared with 
rotary converters, which would be necessary under the scheme of the 
promoters. The lowest price for power was 1d. per unit. The consump- 
tion of energy for power purposes was about 40 per cent. of the total sales 
of the company. 

Major P. CARDEW gave corroborative evidence. TWo- phase current, 
us supplied by the South Metropolitan Co., was more suitable for a com- 
bined lighting and power supply than three-phase. The site of the com- 
pany was a most suitable one for extensive and cheap production. 

Mr. E. MOON, for the South Metropolitan Electric Light and Power 
Co., maintained that if the primary object of the Bill was to supply in 
bulk to authorised distributors, why was not the Bill confined to this? 
If they had formed a combination with the companies to supply them in 
bulk at a lower price than they could generate, the companies would take 
it and the bill would be comparatively harmless. 

Mr. C. P. SPARKS, chief engineer of the County of London Electric 
Supply Co., said his company had nine Provisional Orders, and supplied 
about 23 square miles in the Metropolis, including Wandsworth, Camber- 
well, Finsbury and Holborn. The total number of horse-power in motors 
connected to the mains of the company at the end of last year was 
6,055 n.r. and orders for 2,000 н.р. had been received this year, In the 
urea of his company which was in the industrial area of the promoters 
there were 4,821 u.r. There were in all 571 power consumers, and the 
units sold last year were 2,300,000. In his company's area North of the 
Thames, the horse-power connected per 1,000 head of the population was 
37°2, and it was 157 H. v. in the southern area. With regard to possible 
large power consumers in London. witness said that the tendency nowa- 
days was for such works to remove from London, owing primarily to the 
high priceof labour in London, and also to the cost of land and high retes 
and taxes, The County of London Co. had laid 500 miles of mains. 

The Committee adjourned until to-day (Friday). 


TRAMWAYS ON THE THAMES EMBANKMENT. 
l.oNboN Country Councin Tramways BILL. 


In the House of Commons on Monday, 

Mr. WHITMORE moved that it be an instruction to the Committee to 
which the London County Council Tramways Bill is committed to omit 
tramways Nos. 1, 14, 2 and 24. ‘These lines, he said, would run across 
Westminster Bridge, along the Victoria Embankment and join up with the 
Council's tramways on the south side of Blackfriars Bridge, and with the 
line running through the new subway under Kingsway to the north of 
London. In referring to previous bills asking for similar tramways, he 
maintained that no new facts had arisen to cause an alteration in the 
previous decisions of the House of Commons, At the moment there was 
approaching completion the Baker Street and Waterloo Railway, which 
started at the Elephant and Castle and ran to Charing Cross and 
Baker Street, which would provide а much more direct means of 
communication between north and south of the Thames than a 
tramway running across the bridges. He argued that until the Royal 
Commission on London Traffic had reported, no new tramways should 
be sanctioned. He appealed to the artistic sense of the House of 
Commons against the line at Westminster Bridge, and to those who 
wished to preserve the dignity of Central London, and asked for support 


u 


to the instruction in the absence of proof of any overmastering necessity 
for bringing this alien traffic to the Embankment. | 

Sir Е. BANBURY supported the instruction on the ground that there was 
no demand for these tramways, and that tramways tended to congest traffic. 

Mr. CAUSTON hoped that the House would pass the bill and reject 
the amendment. The Embankment had not been built by private indi- 
viduals for their special luxury, but out of the ratepayers’ money, and 
surely the ratepayers were entitled to look upon the Embankment as a 
route to be used for their benefit, The need for some further means of 
communication between Westminster and Blackfriars bridges was shown 
by the fact that 30,000 persons crossed these bridges in four hours. 

Mr. B. L. COHEN, who last year voted for a similar instruction on the 
grounds that the Traffic Commission had not yet reported, said he would 
now vote against the instruction, as he would not beinfluenced any longer by 
the fact that the long-promised report of the Traftic Commission had not 
been presented. 

Mr. JOHN BURNS opposed the instruction. Tube railways were not 
so popular as they had feo expected to be, and neither were they so 
healthy. As the cars would be on the conduit system, their appearance 
would not be offensive and advertisements would altogether be dispensed 
with. Allsections of the London County Council were in favour of the 
scheme. The City Corporation had only rejected it by one vote, and 
110,000 signatures had been obtained to a petition in favourof it. If the 
scheme were passed it would prevent the crushing that now went on at 
the Surrey side of Westminster Bridge. 

Mr. BURDETT COUTTS said that the Council of the City of West. 
minster, which was the only district distinotly affected by the tramways, 
was unanimously “Ше to it. 

Other members having spoken, the House divided, the result being a 
tie, 171 voting each way. | 

The SPEAKER said that in order that the matter might be discussed 
in Committee, and to give the House another opportunity of dealing with 
it in a more decisive manner, he gave his casting vote against the 
instruction. 

The proposal to construct tramways along the Embankment therefore 
will come before the Committee to which the bill is eet. 


TRAMWAY INTEROOMMUNICATION IN YORKSHIRE. 
HALITAX CORPORATION BILL. 


The Halifax Corporation Bill came before the Police and Sanitary Com- 
mittee (Section A), of which Mr. J. W. Wilson is the chairman, on 
Wednesday. The bill, which is an omnibus bill, proposes to construct 
14 miles of double and about 6 miles of single track to form part of the 
Corporation’s tramway undertaking. To this part of the bill there was 
no opposition. | 

Mr. JEEVES, for the Corporation, said that Clause 31 of the bill em- 
powered the Corporation to form junctions with tramways or light railways 
outside the borough, to be worked in conjunction with the Corporation tram- 
ways, and Clause 34 provided for agreements being entered into for working 
and running any such tramways with which junctions might be made. 
The Lancashire & Yorkshite Railway Co. opposed a general power of this 
description, and the Corporation, therefore, was willing to limit it to 
those lines which were or might be constructed between Halifax and 
Huddersfield, Halifax and Keighley, Halifax and Bradford and Halifax 
and Todmorden ; in fact, all the surrounding districts. Asa matter of . 
fact, the Halifax lines were already connected with the Bradford lines in 
two places. They would also be willing to limit the powers to tramways 
actually existing to-day in the adjoining districts, or which were about to 
be authorised, or with which there was connection to-day. 

Evidence was called in support of the Corporation’s proposals. 

Sir RALPH LITTLER, K.C., for the Lancashire and Yorkshire Rail. 
way, opposed the proposals on the ground of competition, and on the 
genera! ground of their resulting in too large an extension of municipal 
trading. The majority of the lines with which it was suggested соппес. 
tion might be made were not even authorised. 

The CHAIRMAN, after consultation, said that although they were not 
unanimous, the decision of the committee was that Clauses 31 and 34 
ghould be struck out of the bill. 


WORKMEN'S OOMPENSATION BILL. 


In the House of Lords on Tuesday Lord Belper moved the second 
reading of the Workmen's Compensation Bill, the object of which is to 
amend and extend the Workmen's Compensation Act of 1897. By the 
present Bill, the alternative was still offered to the workman of proceeding 
against his employer either under the Workmen's Compensation Act or 
the Employer’s Liability Act of 1880, but where compensation was sought 
under the Employer’s Liability Act, and the employer admitted liability, 
the subsequent procedure would be under the arbitration clauses of the 
Compensation Act of 1897. This would cheapen procedure and would 
also give a stimulus to the principle of arbitration. The Bill also provided 
that where medical referees were appointed as assessors, they should be 
called at an earlier period than hitherto. In addition, the Bill proposes 
to extend the operation of the Act by doing away with the existing limita- 
tion as to the height of the structure, in the case of persons employed on 
buildings, and to extend it to р le engaged on railways and tramways. 

Some discussion followed Lord Belper's statement, several speakers 
complaining that the clauses of the Bill were to a large extent unintelligible. 

LORD JAMES OF HEREFORD urged the Government, in view of the 
complexity of the measure, to give ample time before its consideration in 
Committee. : | 

THE MARQUIS OF LANSDOWNE promised that the Committee 
stage would not be taken until after Easter. 


- The Bill was then read a second time. 
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ELECTRICITY SUPPLY ACTS AMENDMENT BILL. 


In the House of Commons yesterday (Thursday) afternoon Mr. Bonar 
Law. M P., introduced a bill to amend the Acts relating to electric lighting. 


OTHER ELECTRICAL BILLS. 


The .1berdure Tramways Bill came before a Committee of the House 
of Commons, of which Sir Lewis McIver is chairman, on Thursday last 
week. Mr. Wedderburn, K.C., for the bill, said that it was a proposal to 
authorise the Aberdare Urban District Council to construct tramways 
and make street improvements, The tramways consisted of five com- 
paratively short lengths of single track with passing p!aces, three of which 
ran parallel with the Taff Vale Railway Co.'s lines, which company 
opposed the bill. The total length of tramways was 4 miles 25 chains of 
single and 42 chains of double track. Several local witnesses were called 
and supported the bill. Mr. Owen Williams, engineer and surveyor to 
the Aberdare Urban District Council, said the gauge would be 3%. 6in. 
and tbat a separate generating station combined with the refuse destruc- 
tor would be erected. The total amount of money which it was sought 
to borrow was 266,880 for the tramways, and £12,396 for the street 
widenings. The refuse in Aberdare, he said, had a very high calorific 
value, as coal was purchasable at 5s. per ton, and consequently much 
waste took place. He estimated the traffic on the tramways at 3,600,000 
passengers per annum. On Monday, Mr. Stephen Sellon, the consulting 
engineer to the Council, was called, and said that his estimate of the cost 
of the construction, including the generating station and equipment of the 
tramways, would be £62,000. If there were & 10-minute service of 10 cars 
for 15 hours a day the revenue would bs 10d. per car-mile, or an annual 
income of £55,000, of which 66 per cent. would be working expenses. Mr. 
Alfred Baker, general manager of the Birmingham Corporation tramways, 
stated that he had examined the estimates and agreed with them. The 
total working expenses should not be more than 6d. per car-mile. Mr. 
Ram, K.C., then addressed the Committee on behalf of some frontagers. 
Yesterday, the Committe: refused to pass the tramways, but allowed 
the remainder of the bill as regards the electricity works and dust 
destructor. 

The Southend d Colchester Light Railways Bill came before a House 
of Lords Committee on Wednesday. The proposal is to empower the 
Southend & Colchester Light Railways Co. to construct piers in the 
rivers Crouch and Blackwater, and to work ferries across the same; to 
acquire Creeksea Ferry ; to provide steamers ; to raise additional capital ; 
and to make provision as to the electrical working of the company's 
undertaking. The company already owns light railways sanctioned by 
the Board of Trade under the Light vp s Act, having & total length 
of 27 miles, running from Southend to Rochford, Burnham, South. 
minster, Bradwell.on-Sea, West Mersea and Colchester. The proposal 
ів to make a direct means of communication between Southend and Col- 
chester, by linking up tbe lines where they are intersected by the rivers 
Blackwater and Crouch by working ferries across these two rivers. The 
Board of Trade has limited the capital powers of the company to £300,000, 
but authorisation is now sought to increase this by £114,000 and £38,000 
loans. On Friday the Committee passed the preamble of the bill. 

The Metropolitan Electric Tramways Bill was read a second time in 
the House of Lords on Tuesday. 

The Great Western Raitway Bill, which was before Sir H. Kimber's 
Committee of the House of Commons last week, proposed, among other 
things, to build a new line, 44 miles long, from Ealing to Shepherds 
Bush, at а cost of £430,000, where an exchange station would be built 
with the Central London Railway. The proposal was opposed by the 
London United Tramways Co., the Metropolitan Railway Co. and the 
Great Northern, Piccadilly & Brompton Railway Co. on the ground of 
competition, but the Committee eventually passed the line. It is not 
proposed, at present, to construct the new line for electric traction. 

Before the Court of Referees on Friday last week, applications were 
heard by the Croydon Rural District Council and the Penge Urban District 
Council for a locus to be heard against the Croydon Corporation Bill in 
respect of clause 21, which gives the Corporation the power to run motor 
omnibuses within 1 mile beyond the borough. In both cases it was 
argued that the consent of the outside authorities should be obtained to 
the running of such omnibuses outside Croydon, but this was not proposed 
by the promoters. The court allowed a locus in each case. 

The Birmingham Corporation Bill was before the Unopposed Committee 
of the House of Commons last week and was ordered to be reported for 
third reading. The bill proposes the construction of some 20 miles of 
electric tramways and the reconstruction of existing lines for electrical 
working. The borrowing powers are £295,530 for the construction of the 
new tramways, repayable in 30 years ; £554,820 for the reconstruction of 
existing tramways, construction of generating stations, &c., repayable in 
25 years; and £202,200 for land, tramway depots, street improvements, &c. 

The Ealing Corporation Bill, which came before the Police and Sanitary 
Committee on Monday, related to several matters concerning the supply 
of electricity, most of which, however, were unopposed. It gives the 
Ealing Corporation, inter alia, authority to attach brackets to buildings 
for overhead mains for lighting purposes, to supply electrical energy for 
traction purposes and to supply energy beyondits boundary to authorised 
distributors. Power is also taken to supply electrical fittings through 
a contractor, but not otherwise, and a postponement of two years from the 
date of the commencement of the repayment of loans was asked for. So 
far as these portions of the bill were concerned there was little opposition, 
and the promoters have inserted the Bermondsey clause in respect 
thereof. Regarding a clause which the promoters asked for to enable 
them to deal with persons who took a supply of electrical energy osten. 
sibly; for power purposes at а cheap rate jand then used it for lighting, 
it was explained that this was frequently done in Ealing, and that there 
was no means of checking it or inflicting a penalty. It was held thet 
such a proceeding was unfair to those consumers who took energy for light. 


ing. Ав a precedent the Chesterfield Act of last year was quoted, in 
which authority was given to the Corporation to inflict a penalty upon 
any customer found so acting, but in this case it was merely asked to 
have the Dover to charge the consumer at the higher price when it was 
discovered that he was using his current in the manner recorded. The 
Chairman, however, after consultation with the Committee, came to the 
conclusion that the clause was unnecessary, as so far as it went the Cor- 
poration already had the power under the general law. 

The Metropolitan Railway Bill was read a third time in the House of 
Lords on Tuesday. 

The Wrest Cumberland Tramways Bill was read a third time in the 
House of Lords on Tuesday. 

The Shepton Mallet Gus (Electric Lighting) Bill, which originates in 
the House of Lords, is now proceeding unopposed. 

The Cork Junction Railways Bill was read a second time in the House 
of Commons on Tuesday. 

The London Southern Tramways Dill was read & second time in the 
House of Commons on Friday last week. 

The Mexborough d Swinton Tramways Bill was ordered for third read- 
ing by the Unopposed Committee of the House of Commons on Tuesday. 
It asks for an extension of time for the compulsory purchase of the land 
and for the construction of the tramways authorised by its Act of 1902. 
The bill also seeks to defer the commencement of the electric supply 
works in Rawmarsh and Swinton, the Provisional Orders for which the 
company have acquired. 

The South Lancashire Tramways Bill was read а second time in the 
House of Lords on Thursday last week. 


THE EXPLOSION ON THE MANCHESTER MAINS. 


In the House of Commons on Tuesday, 

Sir THOMAS DEWAR asked the Secretary to the Board of Trade, 
whether his attention had been called to a recent action against the Cor. 
poration of Manchester in which the plaintiffs succeeded in recovering 
damages for losses sustained through a fire caused by an explosion in one 
of the Corporation’s electrical mains; and, seeing that the plaintiffs 
based their claim on the ground that the linking-up system laid down in 
the streets of Manchester caused a difliculty in looalising leakage and 
constituted a public danger, would he state whether this system was 
generally adopted in London, and whether any improved system had 
received the consideration of the Board of Trade. 

Mr. BONAR LAW, in a printed reply, said that the attention of the 
Board of Trade had been called to the action referred to. An improved 
system, in which the mains were separated into sections connected by 
suitable fuses, and whereby the difficulty in localising leakage and von- 
sequent risk were much reduced, had received the consideration of the 
Board of Trade, and had been adop‘ed in all undertakings established 
during the last two years in London and elsewhere. He also understood 
that the improved system had been applied voluntarily to many existing 
undertakings in London. 

[The action in question, Midwood v. the Manchester Corporation, was 
reported in our issue of March 24, p. 937.] 


EXPLOSIONS IN TELEPHONE INSPECTION CHAMBERS. 

In the House of Commons on Friday, 

Sir THOMAS DEWAR asked the Postmaster-General whether his 
attention had been called to a recent action to recover damages for per- 
sonal injuries sustained through the explosion of gas in a telephone 
кро chamber fixed in the footway in Regent-strect. Seeing that 
both judge and jury expressed the opinion that, in the interests of public 
safety, the accumulation of gas in these telephone inspection chambers 
should be prevented by a system of ventilation, would he state whether 
he proposed: to adopt the suggestion. 

Lord STANLEY, in a printed reply, said the case had been carefally 
considered. Не feared that ventilation of the inspection chambers was 
not practicable, as he did not think the local authorities would consent 
to the fixing of ventilation pillars in the footways, and the owners of 
private houses would not allow pipes to be carried up the walls. Venti- 
lating covers were not practicable, as they would not keep out mad and 
water. He did not think any precautions would have preventel the 
accident in question, but he proposed to lay down certain rules to be 
followed when the presence of gas was suspected. 


TELEPBONE РОВОНАВЕ. 

In the House of Commons on Wednesday, І 

The POSTMASTER-GENERAL, in reply to a question by Lord 
Bingham, stated that he was aware of the existence of some anxiety 
among the staff of the National Telephone Co. with regard to their 
position on the transfer of the company's service to the Post Office in 
1911, and he had received two memorials from different classes of the 
staff on the subject. Without in any way pledging his successor, he 
might say that in view of the extent and nature of the business it was 
only reasonable to suppose that it might probably be found necessary to 
tranefer to the Post Office service all efficient members of the present 
executive staff. Those who were appointed to the established staff of the 
Post Office would at once benefit by the conditions as to pension which 
applied to the staff, but he could hold out no hope that operators in 
other classes, who were not entitled to pensions under the conditions of 
their present employment, would have the period of their previous service 
taken into account in reckoning their Post Office pensions. In the case 
of those members of the staff who contributed to the present pension fund, 
it was expressly stipulated in the agreement that any obligation arising 
in this respect would have to be met by the company. It would be open 
to the Committee, which he hoped would soon be appointed to consider 
the agreement, to receive representations from the company’s staff if ther 
thought it desirable to do 80. The agreement had been signed, however, 
and could not now be moditied in any respect. 


THE ELECTRICIAN, APRIL 7, 1905. 


1021 


MINISTBR OP COMMERCE AND INDUSTRY BILL. 


A bill has been presented in the House of Commons by Mr. Louis 
Sinclair to establish a Bureau for a Minister of Commerce and Industry, 
and has been read a first time. The members who have supported the 
bill are Sir Albert Rollit, Sir Joseph Lawrence, Sir Christopher Furness, 
sir Fortescue Flannery, Sir William Tomlinson, and Mr. Handles. The 
object of the bill is to establish a Bureau of Commerce and Industry, 
under the control of a Minister of Commerce and Industry. The Ministry 
is to consist of a permanent Council of experts representing various 
trades and industries, and elected for a definite period of five years. The 
salary of the Minister of Commerce is to be £5,000 per year, and the 
salaries to the secretary, staff, &c., to be such as the Treasury shall from 
time to time determine. The duties of the new department will be to 
administer a large number of the powers, duties and liabilities already 
exercised under various acts of Parliament by the Board of Trade, the 
Local Government Board, the Home Office and the Board of Agriculture. 
The powers transferred from the Board of Trade relate, among many 
others, to the Patent Acte, the Light Railways Act of 1896, the Tramways 
Act of 1870, and the Railways (Electrical Power) Act, 1903. From the 
Home Office the Factory Acts will be transferred. 


COMMUNICATION WITH TORY ISLAND. 


In the House of Commons on Tuesday, Mr. HUGH LAW asked the 
Secretary to the Board of Trade, whether he is aware that the telegraphic 
cable connecting Tory Island with the mainland of county Donegal was 
broken or injured during the past winter, and whether he could promise 
that the cable would be repaired at an early date, 

Lord STANLEY in a printed answer aid he was sorry that it had not 
been possible to undertake the repair of the cable to Tory Island during 
the winter months. In the meantime a suggestion had been made that 
communication should be established by means of wireless telegraphy, 
and he hoped to arrive at a decision at an early date. 


LONDON AND PARIS TELEPHONE. 


In reply to a question asked by Mr. Henniker Heaton in the House of 
Commons on Wednesday, 

The POSTMASTER.GENERAL said that the charges for telephonic 
conversation between London and Paris were fixed by international agree- 
ment, and he did not feel able to propose any reduction. The lines were 
at present fully employed during business hours, and if the charge for 
three minutes’ conversation was reduced from 8s. to 2s. 64., as suggested 
by Mr. Henniker Heaton, there would therefore be a proportionate 
reduction of revenue. At night six. minute conversations were charged at 
s., and as this might work out at less than jd. per word it had been 
found useful to journalists on both sides. 


THE PACIFIO CABLE. 


In the House of Commons on Tuesday Mr. ASHTON asked the Secre- 
tary to the Treasury, for what term annuities created for the purpose of 
repayment of the Pacific Cable Loan, under the Act of 1901, existed; and 
whether ару annuities for repayment of advances under the Public Build. 
ings Expenses Act of 1903 had been created ; and if so, for what term. 

Mr. VICTOR CAVENDISH, in a printed reply stated that the annuity 
under the Pacific Cable Act was for a term of 50 years. Two annuities 
had been created under the Publie Buildings Expenses Act, 1903, each 
being for a term of 20 years. 


LEGAL INTELLIGENCE. 


— — 


Sudbury Corporation v. Empire Electric Light & Power 
Co. (Ltd.) 

This case came before Mr. Justice Wariington, in the Chancery 
Division, yesterday. 

Mr. HEWITT, for plaintiffs, said the action was brought by the 
Corporation of Sudbury for a declaration that an agreement of May 30, 
1904, between the Corporation and defendant company had been validly 
determined by plaintiffs by reason of the default of the defendants, and 
the plaintiffs also claimed payment of £2,000, the sum named in the 
agreement, as liquidated damages, to be paid in the events which had 
happened, and, alternatively, there was a claim for general damages. In 
1900 the Corporation obtained a provisional electric lighting order 
which was confirmed by an Act and came into force on June 20, 1900. 
Plaintiffs were unable to obtain a loan from the Local Government Board 
to enable them to work the order themselves, and by June 25, 1902, the 
time limited for carrying outthe works expired. Thetown clerk wrote to 
the Board of Trade saying that they were making arrangements for carry- 
ing out the order, and subsequently the Board were informed that the 
Corporation were desirous of entering into an agreement with a 
company to carry out the order. The terms offered to the Council 
were considered to be very favouratle, and the Corporation asked the 
Board to sanction their entering into such an agreement, but she 
Board wrote on October 23, 1902, that they had no authority to 
sanction such an arrangement. That letter from the Board of 
Trade was understood by the Corporation (and properly understood, 
he submitted) to mean that the Corporation could do it without 
the sanction. He said that by Seo. 11 of the Electric Lighting 
Act, 1882, it was provided that any local authority who had obtained a 
licence or order might contract with a company for the execution or main- 
tenance of any works for the supply of electricity in the area mentioned 


process. 


— 


| or any part of such area; but no local authority should by any contract 


or assignment transfer to any other company or person, or divest them. 
selves of any legal powers given to them, without the consent of the 
Board of Trade. On Sept. 17, 1908, on the advice of the managing 
director of the company (Mr. Slatter), the town clerk wrote to 
the Board of Trade that negotiations were still in progress, that 
the Corporation were then in negotiation with the company on the 
matter, and that the Corporation had every reason to believe that 
the matter would е shortly be completed satisfactorily. There- 
upon the Board agreed to an extension of six months. On March 1 
Mr. Slatter wrote that, owing to the large amount of work the company 
had in hand and to the fact that the financial market was exceedingly 
bad at the moment, the matter had better be postponed for two or three 
months. The town clerk forwarded a copy of this letter, which was 
regarded as a cancellation by the company of an agreement, to the Board 
of Trade asking for a furiher extension, which was granted until Decem- 
ber. They added that if the undertakers had not then taken definite 
steps to carry out their obligations under the order, the Board, as then 
advised, would not allow the order to remain longer in force. In May 
ihe agreement on which the plaintiffs sued, was entered into, and it 
was suggested now for the first time in the defence, that the agree- 
ment was invalid, and, therefore, that they could not recover under 
it. The agreement was not a transfer or a divesting of any legal 
rights or liabilities, but it left the Corporation the undertakers, with all 
the obligations of undertakers, as regarded third persons, which they had 
before the agreement was entered into. The agreement, however, pro- 
vided for an indemnity to the extent of £2,000 in the event of default by 
the company. The defendants denied breach, and denied that the agree- 
ment was validly determined, and said alternatively that the £2,000 was 
& penalty only, and was not recoverable as liquidated damages. In 
December, after the action was commenced, the Corporation endeavoured 
to obtain & further extension of time, but they were unsuccessful, and 
the order was revoked on Jan. 80. 

Without calling on the other side, His LORDSHIP gave judgment. 
He said the Electric Lighting Ast of 1882 provided that a corpora. 
tion might contract with any person or company for the execution 
of works to enable them (the corporation) to carry out the under- 
taking of supplying electricity, and they must buy surrent from any 
outside person or company, but it prohibited the undertakers by 
any contract or assignment from transferring to another company 
or person or divesting themselves of any legal powers given them 
or liabilities imposed upon them without the consent of the Board 
of Trade. That meant that the power which the provisional order 
gave to the local authority of itself supplying the district or not 
without the consent of the Board of Trade could be put into the hands 
of any other person. The agreement, however, contained a clause to the 
effect that the company should manufacture, distribute and supply elec- 
tricity and carry out the provisional order as if the company were the 
undertakers, except as in this agreement otherwise provided." The com- 
pany also was to fix the charges and to enforce regulations. It was clear 
that it was contemplated that the entire business was to be handed over 
to the company. The agreement, therefore, was one which was pro. 
hibited by the Act of 1852, and could not be sued upon. Judgment for 
defendants, with costs. 


Wikioson v. Querette (Northera Countiss) (Ltd.) 


At Leeds Assizes last week, the plaintiff, Mr. Geo. Wilkinson, borongh 
electrical engineer, Harrogate, and chairman of directors of defendant 
company, sued to recover £124. 6s, 1d., for director’s fees. The company 
was floated in October, 1903, to acquire certain trade secrets, by the 
application of which waste substances or refuse, and in particular waste 
leather, could be converted into marketable commodities, together with 
the sole and exclusive right of using the same in the six northern 
counties. The articles of association provided that the directors should 
be paid £500. Plaintiff was one of five directors. In April last year the 
directors met, and decided on the proportion of payment, and plaintiff 
had conceded to him the right to £120 of the money when it became due. 
Some two months later the directors agreed among themselves that they 
would not ask for payment for their services until a definite result had 
been obtained from manufacturing by their process. It was contended 
that a definite result from manufacture had already been obtained, and 
£120 was now due. 

For the defence it was argued that the directors acting collectively 
could make a new agreement lessening the amount of their remuneration. 

His LORDSHIP said that under the circumstances plaintiff had a right 
to the money, and before that right could be taken away from him there 
must be some valid contract hy which that right was destroyed. In his 
opinion, there was no such contract. He found for plaintiff for £114. 

The hearing of defendants’ counterclaim for £265 was then heard. It 
was stated that in the manufacture of Querette" there was a secret 
Plaintiff suggested that he could invent a machine which would 
work automatically, and at the same time prevent the process from being 
discovered by anyone in the company'semploy. The machine was made, 
and it was agreed that plaintiff should sell it to the company for £100 - 
cash, 400 working capital shares, and 50 per cent. of profits from sale or 
lease of the patent. It was now contended that the machine wholly failed 


to satisfy the specified conditions, by reason of which defendants lost 


£250, the cost of constructing the machine, ani 15 guineas paid on 
account of the purchase price. | 

Plaintiff contended it was по conCition of the contract that the machine 
when constructed in accordance with his invention, would convey the 
secret preparation into the tank, so as to render it impossible for defen. 
dants’ workmen to discover the composition of the preparation ; he also 
contended that the original agreement was rescinded by mutual consent 
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on Dec. 16, 1904, and a new agreement substituted, by which the сот. 
pany agreed to pay him £15. 15s. in lieu of the amount originally agreed. 
This sum had been paid by. the company shortly before the writ was 
iaaued. The machine was not completed in accordance with plaintiff's 
invention. 

His LORDSHIP held there was no contract between the parties. 
Plaintiff never intended to guarantee anything, and defendants were 
aware of that. Не then gave judgment for plaintiff on the claim without 
costs, plaintiff to pay costs of issue of fact raised by him. Judgment for 
plaintiff on counterclaim, with costs of counterclaim. 


City of London Electric Lighting Co. v. Mason & Co. 


In the City of London Court on Tuesday, plaintiffs sought to recover 
from defendants £9. 12s. for electric current supplied over a period of 
four years. In 1900 the company increased the voltage of supply and 
changed the meter, but the calculation of the amount of current con- 
sumed was continued to be made on the old basis. The result was 
that defendants were only charged fur half their actual consumption. 
The company now sued for the balance. 

Defendants contended that if the company made a mistake in their 
own favour a consumer could not compel the repayment for a longer 
period than the previous quarter, and asked why should plaintiffs now 
claim arrears for four years. It was stated, however, that the company 
paid back £460 recently for a similar error the other way. 

Judge LUMLEY SMITH gave judgment for plaintiffs, but without costs. 


— 


Mica Insulator Co. (Ltd.) v. Bruce Peebles & Оо. (Ltd ). 


In the Outer House of the Court of Session last week, Lord Stormonth- 
Darling issued judgment in this action for £500 damages in respect of 
alleged breach of contract, and also for interdict in respect of the infringe- 
ment of certain patents for improvements in electrical insulating sheets. 
Defenders deny breach, and challenge the validity of the patents on the 
ground of anticipation and prior use. They plead that in an action tried 
before Mr. Justice Kekewich in London in 1898 the patents in question 
were found to be invalid. Pursers reply that the patents have since been 
amended, and maintain their validity. His Lordship allowed a proof. 


Alleged Tramcar Obstruction. 


A cart driver was charged at Bradford Police Court on Monday with 
wilfully obstructing one of the Corporation’s electric tramcars on а dan- 
gerous portion of one of the city tramway routes. On behalf of the Cor- 
poration it was stated that defendant could have got out of the way by 
crossing the road or by turning up a side street, and that the seriousness 
of such obstruction was demonstrated recently when a car ran backwards 
down the hill in question. The defence was that the street was narrow 
. at the point of alleged obstruction, and if defendant had crossed he would 
have been on the wrong side of the road. The summons was dismissed. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Belfast Tramways and Electricity Committee invite applications 
for the position of station superintendent. Salary £4 per week. 
Applications to the city electrical engineer (Mr. Victor A. H. 
McCowen), by April 15. See also advertisement. 

Yorkshire Electric Power Co., Central Bank-chambers, Leeds, 
invite applications for junior assistants. See advertisement. 

Birmingham Corporation require & tramways inspector, between 
26 and 45 years of age, and with knowledge of tramway-track con- 
struction. Applications by April 12. 


For the position of borough electrical engineer at Bermondsey, in 
suecession to Mr. W. H. Vincent, there were 65 candidates, and of 
these the following three were selected by the Lighting committee 
to appear before the Council :—Mr. W. E. J. Heenan (chief engincer 
at Southend), Mr. Neville Appelbee (chief engineer at Ashton-under- 
Lyne) and Mr. John B. Mitchell (of Woolwich). The first vote 
resulted as follows :—Heenan 81, Appelbee 26 and Mitchell 6, and 
the second ballot gave Mr. Heenan 25 and Mr. Appelbee 28 votes. 
Mr. Heenan has а for the last three years at Southend, апа 
prior to that was with the Northampton Filectric Light & Power Co. 
for 10 years. 


Wakefield Corporation have appointed Mr. W. H. Miller, Belfast, 
to the position of chief assistant electrical engineer. 


Amsterdam.—At the end of 1904 the considerable municipal 
enterprise of electric tramways was for the most part completed, 
and this year the enterprise enters upon full working. The under- 
taking started under somewhat unfavourable conditions as to capital 
outlay. It was necessary to redeem at a large cost the concessions 
which had been granted to the companies working the then existing 
horse tramways, and, in addition to the usual heavy costs of con- 
version to electric working, a number of bridges required to be 


reconstructed or strengthened. In 1904 there were 81,260.756 pas- 
sengers carried on the lines, the receipts being £174,329. 

The receipts from the electricity supply works of Amsterdam 
reached in 1904 £41,375, of which amount £22,083 was apphed to 
amortisation and interest on loans. 


Argentina.-—The ** Review of the River Plate" says the Com- 
райіа Alemana Translantica de Electricidad have given the muni- 
cipal director of public lighting & seat on the board of the company. 

It is stated that the concessions granted to Mr. W. К. Cassels and 
Mr. Juan Miegil Najan for tramways and to Mr. L. F. Negretti for 
a light railway at La Plata have been declared as lapsed. 

The mayor of Bucnos Ayres has demanded the removal of the 
overhead wires of La Capital Tramway Co. in Calle San Juan. 

Electric traction will shortly be adopted on the Tramway del 
Oeste, Buenos Ayres. 

Buenos Ayres municipality have declined to sanction the Buenos 
Ayres and Belgrano Tramway Co.'s proposed line to Chacarita and 
Villa Urquiza which would cover a route to be served by Messrs. 
Sawyer & Lacroze under a concession recently granted. 


Barking.—The Light Railways committee have been authorised 
to apply for an order to extend the tramways. 


Bermondsey ( bondon).—The Finance committee have passed an 
estimate of £6,159 for extensions of distributing mains. 


Birmingham and District Blectric Olub.— general meeting 
will be held on April 8 at the Colonnade Hotel, New-street. Bir- 
mingham, at 7:30 p.m , when Mr. W. Н. Moorhouse, XI. I. E. E, will 
give a lecture entitled Lightning Conductors.” The rules of the 
club have now been issued. 


Brighton.—The consulting electrical engincer (Mr. Arthur 
Wright) has submitted his report on the position of the Southwick 
electricity works. 

Mr. Wright prefaces his report by stating (1) that there is not the least 
chance of the general body of ratepayers having to contribute towards the 
scheme, as it can always be made self-supporting, as the Brighton elec. 
tricity undertaking has invariably been in the past; (2) that the cost ot 
carrying out the scheme will be much less than was estimated in 1990: 
and (3) that the Southwick scheme is not only the best solution of the 
problem of how to furnish the additional supply required for Brighton. 
but that its advantages over the only other alternative are even greater 
than were foreshadowed in 1899. 

The whole of the interest on the money already spent on the works, 
together with Mr. Wright’s fees for superintending the work, have 
hitherto been provided out of the profits of the electricity undertaking, 
and the accumulated profits and the certain economies resulting from the 
use of the plant now being installed at Southwick would be much more 
than sufficient to meet the full interest and sinking fund charges in the 
future. The scheme outlined and estimated for by Mr. Wright in 1900 
contemplated the building of a 10,000kw. station, the provision of the 
necessary trunk mains to Brighton, the laying down of 6,000kw. of new 
generating and converting machinery and the removal of the large 
engines and boilers from North-road to Southwick. The cost of carrying 
out the complete scheme, with the exception of the removal of the North- 
road plant, would be about £86,000 less than the £400,000 sanctioned by 
the 1900 Act, and £123,000 less than the estimates signed by Mr. May and 
himself on March 9, 1900. To the great advantage of a saving in capital 
cost must be added those of having acquired an ideal site of an enormous 
extent for a power station which would be capable of holding plant of 
60 per cent. more generating capacity than it was originally designed for, 
and the certainty of having a much larger field for the sale of electricity 
than was contemplated in 1900, due to the neighbouring districts now 
requiring supply. The reason why he (Mr. Wright) recommended the 
committee not to carry out that part of the original scheme involved in 
the removal of the North-road plant to Southwick was that the accepted 
turbines were guaranteed to be so much more economical in fuel and 
other works costs than the triple-expansion engines originally intended to 
be installed at Southwick. | | 

In view of the approaching completion of his 14 years service аз 
manager of the Brighton Corporation electricity undertaking, Mr. Wright 
considers that the critics of the Lighting committee should bear in mind 
the satisfactory results of the committee’s work in conjunction with that 
of Mr. Christie and himself, These results Mr. Wright enumerates in 
his report. | 

Oanada.—The municipality of Coaticook, Quebec, came into pos. 
session, by purchase from a private company. of the electricity 
supply undertaking of the town in October, 1903, at a cost of 
$30,000, met by an issue of 4 per cent. debentures at about par. 
The station is a water-power one situate on the Coaticook river. 
where 400 н.р. is available, The demand is slowly but surely 
reaching the full capacity of the plant. A severe drought imme- 
diately followed the purchase by the munis pA diss but this notwith- 
standing the first 15 months' operations under municipal guidance 
realised a cash surplus of $1.000 towards meeting capital charges. 
repairs, &c. A considerable demand for power for domestic and 
industrial purposes has arisen. 


Chili.— The Senate has passed an Act authorising the construction 
of an electric railway from Valparaiso to Santiago, via Casablanca 
and Curacavi valleys, with a branch line to Nelipilla. The main 
line will be about 89 miles in length. Materials, «с, imported for 
this undertaking will be free of customs duties. 
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City Telephone Fire Inquest. — An inquiry was opened on Tuesday 
by the City Coroner (Dr. F. J. Waldo) into the cause of the two fires 
which took place on Feb. 28 last on the premises of the National 
Telephone Co. at Mansion House Chambers, Queen Victoria-street, 
and Oxford - court, Cannon-street, London, E. C. The fires occurred 
simultaneously, although the two places are a considerable distance 
apart. 

Mr. W. E. L. Gains, the general manager and solicitor, represented 
the National Telephone Co. ; Mr. W. Clode appeared for the Metropolitan 
District Railway Co., and the insurance companies were also legally 
represented. 

In opening the proceedings, Dr. Маго said that Mansion House 
Chambers was a huge building, and contained some 550 offices. Ia the 
upper floors of the building, which was four storeys high, the Telephone 
Co. had their Bank exchange. The fire, which broke out at 2 a.m. of 
Feb. 28, destroyed two little wooden structures on the roof which were 
known as the test room. In the switch room, immediately behind the 
test room, some 90 women telephone operators and 10 male exchange 
inspectors were engaged during the day. At night four male operators 
only were engaged there. The fire at Oxford-court broke out in the tele- 
phone distributing room on the topmost floor, where the housekeeper 
and his wife resided. The distributing room was closed at the time, 
and was seldom used except for inspection or repairs. The origin 
of the fire had been traced to a cause the location of which lay 
outside his jurisdiction. It appeared from what he had been informed 
that some electrical work was in the course of execution on the inner 
circle of the District Railway which rendered necessary some alterations 
in the telephone wires in the tunnels. Some tests were being conducted 
on the railway early on the morning in question, and the conductor rails 
were charged. One of the telephone cables came into contact with the 
live rail, an are occurred, the lead sheathing was melted off the cable, 
and the wires came in contact with the rail. The telephone wires, used 
to carrying current at only 22 to 24 volts, reccived current at 600 volts 
from the rail. That current was carried to the test room of the Bank 
Exchange and the cable room, and caused fires at both places. He had 
investigated the case, and had come to the conclusion that no public 
inquiry was needed, but he hoped that an inquiry would be made by one 
of the electrical inspectors of the Board of Trade. Within the last weck, 
however, several members of the City Corporation asked him to hold an 
inquiry. Thereupon he communicated with the Board of Trade, and had 
received а reply from Lord Salisbury that the fire did not appear to be 
а niatter in regard to which the Board of Trade had any power to order 
an inquiry." He had decided, therefore, to hold an inquest, 

Percy Тновхтом, a telephone operator at the Bank exchange, stated 
that about five minutes to two he tried to communicate with the Fire 
Brigade's headquarters at Southwark, but the line was off." 

Henry Jonn Вох атт, night inspector, said that after Thornton gave 
him the alarm he switched off the current and turned oft the gas. He 
then got a chemical extinguisher and threw it through an open door, but 
the tire was burning very fiercely, and the extinguisher did little good. 
Since the London Wall fire there had been half-hourly inspections of the 
premises during the night. The fire undoubtedly broke out in the test room. 

Other evidence having been given, the inquiry was adjourned. 


Oroydon.— The Corporation have authorised extensions of mains 
for the coming winter involving an expenditure of about C4, 290. 


Dalkey (Ireland). Tho Council last week decided, like Black- 
rock Council. to send a deputation to wait upon the Chief Secretary 
for Ireland to advocate the insertion of a clause in the Dublin 
United Tramways Bill authorising the company to supply current 
for lighting in Dalkey and Blackrock. As will be seen from our 
Parliamentary Intelligence the effort to insert this clause failed. 


Derby.—Application has been made for sanction to а loan of 
£9,600 for a 500kw. turbine dynamo and condensing plant, exten- 
sion of mains, &c. 


Dover.—The Board of Trade have granted the Council's appli- 
cation for a Provisional Order for the parishes of River, Ewell, 
Whitfield, Guston, Westcliffe and St. Margarets, with part of 
Alkham. 

The estimates of the revenue and expenditure of the Electricity 
department for the year ending March 81, 1906, show total receipts 
£17,568, expenditure £8,935, gross profit £8,683. Interest requires 
£6,750, sinking fund instalment £2,481, leaving estimated surplus 
£542. 


Dublin.— The Lighting committee have issued a report in which 
it is stated ! hat 

They look forward to the completion and takingover of the varioussections 
of Mr. R. Hammond’s original electricity supply scheme before the end of 
May. The steady and rapid growth of the undertaking will necessitate enter- 
ing upon a large amouut of additio: al work during the summer, as they 
fully anticipate that next winter the present capacity of some of the sub- 
stations and sections of mains, &c., will be exceeded. Much of the extension 
work is of such a nature as could be satisfactorily carried out by the 
city electrical engineer (Mr. M. Ruddle) and a local construction staff 
without retaining the services of a consulting engineer, and the committee 
therefore believe that the time has arrived when they should suggest to 
Council the termination of the agreement entered into with Mr. Hammond 
on Nov. 30, 1899. They accordingly recommend that the agreement with 
Mr. Hammond be determined as from June 1 next, and that the town clerk 
be empowered to take any steps that might be necessary in connection 
therewith. The committee further recommended that, in connection 
with any additional works which might be required to be carried out, 
the committee be empowered, subject to the approval of the Council, to 


engage the services of such expert or experts as may be required for the 
assistance of the city electrical engineer. 

Lengthy reports have been prepared by the city electrical engineer 
(Mr. Ruddle) and the consulting engineer (Mr. R. Hammond) on the 
position and prospects of the electricity undertaking. Mr. Ruddle states 
thas he is of opinion that notwithstanding the amount of unproductive 
capital and other embarrassments, the undertaking will in time be self- 
supporting. He suggests various alterations in the plant at the stations. 
£40,000 he suggests should be expended upon the generating and distri. 
buting system by the end of 1906, not including any provision for Clon- 
tarf. Mr. Ruddle recommends the following scale of charges for power : 
54. per unit for first hour's daily demand, and 1d. after; or an alterna- 
tive flat rate of 24d. ; special combined flat rate of 2d. per unit for 
motive power, and 34d. for lighting of newspaper offices. Clontarf to be 
trented as a separateconcern. Certain extensions of mains are suggested. 

Mr. Robert Hammond's report puts the total expenditure on the new 
and old undertakings at £361,391. 6s. 9d., and considers that a demand 
of 3,300kw. will be obtained without making it necessary to incur the 
whole of the expenditure on mains and extensions. The committee 
should foster the demand for electric motors, and should inaugurate the 
sale of motors on the hire system, like Bradford, Shettield and Hudders- 
field Corporations. It should, too, be possible to supply Blackrock, 
Kingstown, &c., with electricity from the Pigeon House at a moderate 
price. 


Electricity in Iron and Steel Works —A valuable and in- 
structive booklet is issued by the Electrical Co., 121-125, Charing 
Cross-road, London, W.C., on the subject of electrical equipment of 
iron and steel works. The adaptability of electric driving to the 
various classes of machinery employed in these works is well 
established, and the publication under review shows some fine 
examples of plant supplied for this purpose. Electricity now plays 
a most important part in all up-to-date Continental factories and the 
descriptions which are given refer to some of the installations which 
the Flectrical Co., or their parent companies on the Continent, have 
put down. The several plants described differ each from the other 
in many respects, an show clearly the varying needs of the different 
factories and the methods adopted to mect them. The first illus- 
tration in the list shows the generating station at the works of the 
Holwell l ron Co., where Belliss engines are included in the equipment. 
Another illustration shows the generating station at Bolekow, 
Vaughan & Co.'s works, where Willans engines form a portion of 
the extensive plant installed. There is a large range of these 
illustrations shown, To engineers and contractors engaged in the 
installation of this class of plant and to owners and managers of 
large iron and steel factories the booklet, will prove of real interest. 


Forthcoming New Books and New Editions.—‘ The Elec. 
trieinn“ Printing & Publishing Co. (Lid. announce the issue 
shortly of “ Electricity Meters and Their Management," by C. H. W. 
Gerhardi; The Electrician’ Primers, in 3 volumes (Vol. I., 
Theory; Vol. IT., Eleetric Lighting, Power and Traction ; Vol. III., 
Telegraphy, Telephony, Electro-Chemistry, Electro- Metallurgy and 
Miscellaneous); “ A Digest of the Law of Electric Lighting, Electric 


"Power, WectrigTraction, eea D A.C. Curtis- Hayward, А I. E. H., 
n 


solicitor; * The Steam Engine icator and Indicator Diagrams," 
by W. W. Beaumont; Electric Motive Power and Gearing,” 
(revised by Mr. G. Thomas-Davies) ; Submarine Telegraph Cable 
Laying and Repairing,” by Н. D. Wilkinson ; The Electrician " 
Wireman's Pocket Book," by F. C. Raphael. 


German Exports.—In an interesting report on the trade of 
Germany for 1904 Mr. Consul J. Schwabach sets out a list of the 
principal exports of German machinery and apparatus for that year, 
these including electrical machinery valued at £1,079,800 and 
turbines £78,700. The value of electrical machinery oxported in 1904 
very closely approximates to the figure for the two preceding years. 


Greenock.— Тһе Corporation and the Tramways Co. have agreed 
on the following revised scale ef charges for supply of electricity for 
the next five years: First 500,000 units 13d. per unit, next 200,000 
units 14d. per unit, next 200,000 units 1d., beyond this 0:854. per 
unit. The anticipated revenue is about £5,000 per annuni. 


Halifax.—The Corporation has been advised by the Tramways 
committee to purchase, as an experiment, two motor buses at an 
estimated cost of £90. The deputy mayor has, however, ruled 
that the Corporation has no powers to run motor 'buses. 


Hammersmith (London).—The Council on Wednesday adopted 
the following suggestions of the Lighting committee :— 

That, from and after the reading of the meters at the end of the next 
September quarter, the present method of charging for electricity for 
private lighting upon the maximum demand system be abolished, and 
that in lieu thereof a flat-rate charge of 3d. per unit be adopted. That 
the principle of the рушан of a сапуазвег and the provision of a 
show room be approved. 

The borough accountant's statement of income and expenditure 
(partly estimated) of the electricity undertaking for the year ended 
81st ult. shows estimated profit £5,919. 10s. 2d. 

Additional office accommodation and a workshop are to be pro- 


vided at the generating station at an estimated cost of £1,200. 


Holborn and Finsbury Electrical Exhibition.—-This exhibition, 


which closed on Wednesday, was a great success from every point 
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of view and the attendance has been remarkably good. The 
County of London Co. have received repeated congratulations from 
the exhibitors on this score. In a number of cases the direct 
business already done is considerable. l'rom the company’s point 
of view the exhibition has been equally promising, and there seems 
every prospect from the inquiries received that the 7,000 н.р. (about), 
which the company have already connected to their mains, will be 
considerably augmented in the near future. The exhibitors are 
organizing a dinner to celebrate the occasion to take place early 
next week. 

Ilford.—Col. Druitt inspected the Roding Bridge tramway route 
on Friday. | 

Islington (London).—The Finance Committee has passed a 
estimate of £4,500 for six mechanical stokers, steel bunker, coal 
elevator and conveyer, &c., for the electricity works. 


Keighley.—The Tramways committee have been allowed a grant 
of £1,200 to meet a possible deficiency on the working of the tram- 
way undertaking for the ensuing year. 


King’s Norton.—The Council have decided to pay the engineer 
(Mr. A. W. Cross) £850, and the clerk (Mr. Edwin Docker) £100 
for special and extra services rendered by them in connection with 
the trainway undertaking. 


Lambeth (London).— Some correspondence has passed between 
the legal advisers of the South London Electric Supply Corpn. and 
the town clerk of Lambeth in regard to & suggestion by the Cor- 
poration that the Lambeth Borough Council should apply to the 
South Metropolitan Electric Light & Power Co. for the terms upon 
which they would dispose of so much of the undertaking of the late 
Crystal Palace & Distriet Electric Supply Co. as is within the 
Borough of Lambeth, so that the same should be acquired by the 
Council and transferred to the South London Electric Supply 
Corpn. Onthe recommendation of the General Purposes Committee 
the Borough Council have decided not to give the desired notice. 


Light Railway.—The Devonport Light Railway order has been 
submitted to the Board of Trade for confirmation. Objections by 
20th inst. 


Liverpool.— The salary of the city engineer (Mr. J. A. Drodie) 
has been advanced from £1,400 to £1,500 per annum. 

''he salary of the resident electrical engineer (Mr. Alfred Clough) 
has been increased from £800 to £900 per annum, and that of the 
deputy resident electrical engineer (Mr. W. H. Collis) from £500 to 
£550 per annum. 

The salary of the tramways manager (Mr. C. R. Bellamy) has 
been increased from £1,200 to £1,500 per annum, and that of the 
traffic superintendent (Mr. Chas. W. Mallins) from £400 to £500 
per annum. b. am ib 


London County Council.—At Tuesday's meeting it was agreed 
to loan £11,088 to the Hackney Council for electric lighting. 

Contracts for. Electric Lighting Installations.—The General Purposes 
committee reported on the question of the terms of payment in contracts 
for electric lighting installations at fire stations. The committee recom. 
mended amendments in’ par. 4 of the Standing Orders, so that the 
payments will be made as follows: — In Contracts for Machinery: 50 per 
cent. on delivery of the machinery, 25 per cent. after erection, 15 per cent. 
after the trial testing, balance after expiration of prescribed period of 
maintenance. In Contracts for Electric Light Installations: 80 per cent. 
of the contract price (less extras) on completion of work, the balance after 
expiration of prescribed period of maintenance. 

Tromways.—Captain Swinton asked whether, in view of the uncertainty 
in the public mind as to whether the Council's tramways paid, the 
Finance committee would bring up a short report showing the relative 
cost and result of the northern system leased to a company, the southern 
system worked by the Council, and the cost of the street widenings 
necessitated by the tramways. 

Lord WEL said he would see if this could be done. 

As reported in The Electrician a few weeks ago, the Highways com- 
mittee recommended a vote on capital account of £351,900 to cover the 
cost of conversion of the lines of the South London Tramways Co. to 
electric traction and the construction of other authorised tramways, in all 
174 miles in length. The total cost will be £443,775. The conduit 
system will be employed. 

Sir MELVILLE Beacucrort moved an amendment to refer the matter back 
for further consideration with a view to considering the advisability of 
having а combined system of overhead and conduit traction. 

The amendment was defeated and the recommendation adopted. 

Lighting of Workmen's Cottages.—It was agreed to accept the offer of 
the County of London Electric Supply Co. to light cottages on the 
Totterdown Fields Estate. 


Mexico.—The imports of machinery of all kinds into Mexico in 
1908 amounted to £1,992,796, compared with £2,000,155 in 1902. 
Electric batteries stand for £28,438, bulbs for electric lamps 
£15,065, electric arc lamps £5,154, scientific instruments £27,050, 
machinery for steam power £868,385, steam engines £515,113. 
The largest relative increase over 1902 is in connection with arc 
lamps, the figure for that year being £3,448. The greater propor- 
tion of these imports came from the United States, the United 
Kingdom figuring last. or nearly so, in the list of countries supply- 
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ing these goods. except for steam engines, for which the United 
Kingdom takes second place. | 


N.E.R. Fatality.—1n his report on the death of a young girl 
killed by coming in contact with the live rail on the North- Eastern 
Railway, Lieut.-Col. von Donop says that the accident was due to 
the girl crossing the line at the wrong place. Close to the point at 
which she was found there were two regular crossings where the 
live rail was guarded. Col. von Donop considers that further pro- 
tection of the live rail is not called for. 


New Zealand.— The Australian Mining Standard" says the 
question of the utilisation of New Zealand’s water-power for the 
generation of electricity, which was recently reported upon by Mr. 
Hancock, an American expert, has now been further reported upon 
by Mr. P. S. Hay, superintending engineer of the N.Z Goverment 
Public Works Department. 

Mr. Hay says that between Tekapo and Pukaki lakes (a distance of 
13 miles) there is a fall of 750ít. If the water from these two lakes were 
brought down to the south of Fairlie the fall would be 1.000ft., aud a 
power station erected there would give 500,000 M. P., or 2} times the 
estimated horse-power of all steam, gas and oil engines employed at 
present in the colony. Mr. Hay, however, thinks it preferable, on the 
ground of economy, to proceed at first with a scheme to utilise the water 
of рта шы Hawea lakes, which are 1? miles apart and have а 
150ft. fall. 


Newcastle-on-Tyne.—The Tramways committee recommend 
the construction of the Scotswood-road tramways at an estimated 
cost of £22,727. 


Newfoundland Telegraphs.—-The Government paid to the Reid 
Syndicate on Saturday last the $1,500,000 recently awarded as com- 
pensation for the expropriation of the telegraph system. 

Nortbfleet.— At a meeting last week the District Council sealed 
an agreement with Gravesend Corporation for the supply of elec- 
tricity by the Corporation in Northfleet. The District Council 
reserve the right to purchase the undertaking within their district 
at 14 years at fair market value plus 20 per cent., after 21 years plus 
15 per cent., after 28 years plus 10 per cent., or after 85 years plus 
5 per cent. 


Norwich.—An inquiry was held here on Tuesday into the 
application of the Corporation for permission to borrow £30,000 for 
electric lighting extensions. 

The Town Clerk (Mr. A. H. Милкк) gave a history of the undertaking, 
which was acquired by the Corporation in January, 1903. There were he 
said‘ at present 3,277 customers, and 2,100,000 units were sold last year. 

The city electrical engineer (Mr. F. M. Гоха) supplied technical detail». 

The inspector (Mr. Н. Ross Harrer, M. I. C. E.), said when the Cor- 
poration purchased, they were purchasing machinery which was out of 
dute and machines which were not economical to work. They were out 
of date before they bought them. He asked to see the report of the 
engineer on which the Corporation bought. The undertaking was pur- 
chased at an expenditure of nearly £250,000, and included machincs of 
no value. 

The Town CLERK: Which we are going to part with and substitute 
others to give greater accommodation. 

A long discussion took place as to the exact sum that the Corporation 
had paid for each machine. The inspector said the Corporation had paid 
something for those machines, and there must be some value in them. 

The Town CLERK pointed out that the Corporation purchased the whole 
business as a going concern, paying so much per share. There was a 
depreciation fund of £14,000, which the Corporation took over from the 
company. | __ 

Mr. Gentry said the machinery stood in December, 1903, at £41,777, 
and depreciation amounting to £6,208 was struck off that amount, 
reducing it to £35,571, the figure that the Corporation brought into their 
books, and forming one item of the purchase money. 

The Inspector said the figures first stood at £41,000. When they 
purchased, what did they purchase at? 

The Town ClEnK: Ав а going concern. | 

The Chairman of the Electricity committee (Мг. E. WII) submitted 
that the inspector was pursuing a point that had nothing at all to do 
with the matter in hand. ‚©, 

The Inspector said the Council were applying for permission to 
supersede this machinery. . 

The Іквресток : What was the total original cost of this machinery to 
the company? You must give me some figures. The amount you paid 
for the purchase of the undertaking was £202,650 in February, 1903. 
What is your present capital ? І 

The Сүтү Accountant : £265,908, which includes £30,000 raised for 
further works after the purchase of the undertaking. Then there was 
£2,000 cost of transfer, £4,750 for purchase of property adjoining the 
works, and £19,905 expenses of issue and discount on stock. 

The IssPEcTOR: The Corporation have paid £235,908 to the company 
for the undertaking. What proportion was paid for plant, and what for 
goodwill ? 

The Town CLERK : I can give you what we apportioned at. | 

The IxsrEcTon said the point was that the Corporation gave something 
for these machines. Now they were applying for permission to put in 
1,000kw. additional, which was going to supersede some of the machinery 
which they bought. The point was, what did they give for those machines 
which were not to be superseded? He would take £5,950 as the present 
value of the plant which would be superseded by the proposed installation, 
and inquired what machinery had been sold. 


Mr. Lona said one 60kw. set for £100, two SUkw. at £750, a 120kw. at 
£400, and a 187kw. at £750. 

The Crry Ассогхтахт said the net balance to be carried forward, after 
paying all working expenses, &c., was £4,432 for the year ended March, 
1904. 

Mr. Loxa said they had purchased four superheaters at £100 apiece. 
The estimated profits on the undertaking would amount to £5,500 during 
1905. So far the Working had proved a financial success. 

The Crrv Accountant said no depreciation fund had been started at 
present, but they had £4,400 surplus from last year. The committee had 
decided to start a depreciation fund, but they had not yet settled the basis 
of working. As soon as the accounts for March, 1905, had been pre- 
pared, and the committee could see the position of affairs, a depreciation 
fund would be started. 


Provisional Orders Revocation.—Tho Board of Trade have 
revoked the Gosport and Alverstoke Electric Lighting Order, 1900, 
and the Tipton Electric Lighting Order, 1902. 


St. Pancras (London).—The Lighting Committee have been in 
negotiation with the Underground Electric Railways Co. of London 
respecting the supply of current to the company's eight stations in 
St. Paneras. 

The company offered 14d. per unit for a continuous supply for 23 hours 
each day throughout the year, and to guarantee for 5 years a minimum 
consumption at each station of 5,000 units per annum. The committee 
had decided to accept the offer, and this decision has been approved by 
the Council. 


Salford.— The Bury Old-road tramway route between Whitfield 
and Manchester will be opened on 17th inst. Through connection 
between Bury, Radcliffe and Manchester will then be established. 


Spain.-—Authority has been obtained for the substitution of 
electric for animal traction on the Murcia-Alcantarilla-Espinardo 
tramways. 


Sweden.— The Swedish State Railways Department are about 
to subinit to the Riksdag a proposal to purchase, for 4,000,000 
crowns, the waterfalls near the principal railways, and to utilise 
the water power in the generation of electrical energy for working 
the trains. 

Swit zerland.-- Amongst the electrical enterprises recently under- 
taken is опе to construct and work an electric railway from Inter- 
laken to Merligen, a concession for the line having been granted to 
M. van Erlach of Spietz. 

An clectrie railway is to be constructed between Linthal and 
Braunwald, this work being in the hands of Messrs. Неме Heft, 
Linthal. 

An electric railway is also to be bnilt between Muattas and 
Muraigl in the Upper Engadine. The engineer for the enterprise is 
M. Englert.l'aber of Basle. 


Switzerland.—A company (headed by M. Balli, mayorof Locarno) 
has secured a concession for the construction and working of an 
electric tramway between Locarno, Lake Maggiore and Minusio. 
The line will eventually be extended to Gordola. 

Messrs. О. Birken, E. Strub and J. Wennips have received a con- 
cession for an electric funicular railway from Cassarate to the 
summit of Monte Bre. 


Telephone Detection of Wine Adulteration.—A well-known 
Paris chemist (M. Maneuvrier) is credited with the discovery that 
the adulteration of wine with water or other liquids or solids can be 
detected by the aid of the telephone. Two glasses, one filled with 
the wine to be tested and the other with a like quantity of wine 
known to be pure, are placed upon an apparatus resembling a scale, 
and telephonic connection is made with both liquids. If both wines 
are pure no sound is heard in the receiver, but if one contains 
water sound is produced until a pointer is moved to a given place 
on the dial plate attached to the telephonic apparatus. The move- 
ment on the dial continues until the conductivity of the liquids is 
uniform. The dial index indicates the quantity of extraneous 
matter in the wine. 


Tramway Crder Transfer.—Lees District Council intend to 
grant a lease to Oldham Corporation of tramway No, 1, referred to 
in the Lees 1902 Order at an annual rental of £376. 4s. 6d. for 21 
years, 

Tredegar.— The cngincer of the Tredegar Iron and Coal Co. is pre- 
paring a scheme for the supply of electricity in bulk to this district. 


Uruguay.— The Government have decided not to sell their Monte 
Video electricity works, and a new board of administration has been 
appointed. 


Venezuela.— Puerto Cabello has recently established an elec- 
tricity supply, the greater portion of the plant being of American 
make. The engine and boiler, however, were of English manu- 
facture. 

Weatminster.—Electricity v. Gas.—Yesterday Westminster 
City Council discussed a report of the Works committee on the sub- 
ject of an offer from the St. James’ & Pall Mall Electric Light Co. 
(whose contract for lighting certain streets in the parish of St. 
James’ at £30 per lamp per annum for 66 street lamps will expire 
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in November next) to continue for another five years at the reduced 
price of £20 per lamp. | 

The offer was not accepted, and a specification was prepared by the 
city engineer for the provision and maintenance of 66 lamps, each 
giving a minimum candle-power of 700. Clause 11 of this specification 
was as follows :—‘‘ The existing pillars and lamps are the property of the 
City Counszil, and can be used in their present position free of cost as 
electric lamps. Further, if they can be converted into oil or gas lamps 
in such manner as to have the approval of the City Council, this will be 
allowed. In case new pillars and lamps are required under any scheme 
submitted, the existing lamps must be carefully taken down and carted 
to the Council's depot, in order that their sites may be utilised under the 
scheme. The existing mains, surface boxes, &c., are not the property of 
the City Council. As the present contract доев not expire till Nov. 9, 1905, 
possession of any of the existing lamps, columns, &c., cannot be given 
till after that date.“ 

Tenders were invited with the following result: —Gas Light & Coke 
Co., per lamp, installation £10, maintenance and lighting £15. 1s., sub- 
ject to an increase or decrease of 9s. 6d. for every 1d. per 1,000ft. increase 
or decrease in the price of gas for public lighting, which is now 2s. 2d. 
per 1,000 cubic ft. ; Kitson Light Foreign Supply Со. (oil light), installa. 
tion, not using existing pillars and lamps, £35. 105, using existing 
pillars and lamps £15. 10s., maintenance and lighting £14; St. James’ 
& Pall Mall Electric Light Co., installation nil, maintenance and light- 
ing $17. 

The committee confined their attention to the first and third tenders. 
Acceptance of the Gas Co.’s tender would, they observed, involve an 
expenditure of £10 per lamp for installation, but the company had 
notified that they are prepared to accept payment of this charge in five 
annual instalments, free of interest. The committee reported that it was 
advisable that the use of electric lighting in Regent-street and Piccadilly 
should be continued, and recommended that the tender of the St. James’ 
& Pall Mall Co. be accepted for five years terminating Nov. 9, 1910. 

Ultimately the recommendation was referred back for farther con- 
sideration. 

The Council yesterday, discussing a notification of a proposal of 
an additional system proposed to be adopted by the London Electric 
Supply Corpn. for the supply of energy in Westminster, decided 
to notify the Board of Trade that the Council objected to tho 
adoption of any system of distribution which would involve a 
multiplication of street boxes. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is now ready, price 15s., or post free ia 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date (to Feb. 22), and the Directorial Division of the new 
volume has been corrected up to February Ith, 1905. All 
branches of Electrical Engineering and Industry are fully 
treated, and Electro-Financial matters have received every 
attention in the new volume, which aggregates more than 
2,000 pages. If possible, the Directory Division is more 
complete ard accurate than in previous issues. All mere 
lists of members of societies and institutions are excluded, 
as quite unreliable for Traders’ purposes. The number of 
large sheet Tables, &c, has been increased, and the 1905 
Edition of this indispensable; work is offered as the most 
complete book of the kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry (includicg 
the new “ Special Mining Rules,” issued Feb. 22). 


TENDERS INVITED. 


Cardiff Corporation invite tenders for the supply and erection of 
extra high-tension three-phase main switchboard for power station, 
switchboards for sub stations, motor generators, rotary converters, 
Specifications, &c., from the borough electrical engineer and 
manager (Mr. Arthur Ellis), Central Offices, the Hayes. Tenders 
to the town clerk (Mr. J. L. Wheatley), Town Hall, Cardiff, by 
April 17. See also an advertisement. 


Tenders are invited for the supply of a surface condenser with 
electrically-driven pumps for Devonport electricity works. Forms 
of tender, &c., from the borough electrical engineer (Mr. J. W. 
Spark), to whom tenders (at the Electricity Works, East Stonehouse, 
Devon), by April 18. See also advertisement. 


Stockport Gas and Electricity committee invite tenders for supply 
of a 500kw. steam generator Specifications, &c., from the borough 
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electrical engineer (Mr. A. J. H. Carter), Electricity Works, Mill 
Gate, Stockport. Drawings and full particulars to Mr. Carter 
before April 17, and tenders (addressed to chairman of committee) 
to the town clerk's office, Stockport, April 26. See also advertisement. 


Hull Corporation invite tenders for air-space telephone cable. 
Specifications, &c., from the Corporation telephone engineer (Mr. A. 
R. Bennett), Queen Anne’s-chambers, Westininster, London, S.W. 
Tenders to the town clerk (Mr. E. Laverack), by 10 a.m. April 17. 
See also an advertisement. 


Woolwich Guardians invite tenders for wiring Woolwich Union 
Infirmary and Nurses’ Home, and for supplying fittings. Plans 
апа specification at the Steward’s Office, the Infirmary, Plumstead, 
8. E. Tenders to the clerk (Mr. Tom Cutter), 30, Rectorv-place, 
Woolwich, 5.Е., by 4 p.m. April 19. See an advertisement. 


Wigan Corporation invite tenders for steam dynamo and acces- 
sories, steam and water piping, ejector condenser and motor driver, 
centrifugal pump; paper and lead-covered, dry-core telephone, 
paper and lead-covered twin-service and vuleanised-rubber cables, 
Specifications from the electrical engineer (Mr. James Slevin), 
Bradford.place. Wigan. Tenders to the town clerk (Mr. Harold 
Jevons), by noon 17th inst. See also an advertisement. 


Wimbledon District Council invite tenders for supply and erection 
of a 1.000kw. steam-driven turbo-alternator, with condensing plant. 
high tension switchboard and pipe work, and are prepared to accept 
one tender for the whole of the work. Specifications. &c., from the 
chief electrical engineer, Mr. H. Tomlinson-Lee. Tenders (addressed 
chairman of Electric Lighting committee) to Mr. Tomlinson-Lee's 
offices, Durnsford-road, Wimbledon, before noon 28th inst, See an 
advertisement for further particulars. 


Glasgow Corporation invite tenders for main cables, electricity 
meters and carbons for 12 months from 31st prox. Specifications, 
&c., from the chief electrical engineer (Mr. W. W. Lackie), 75. 
Waterloo-street, Glasgow. Tenders to Mr. John Powers. town 
clerk, by 17th inst. See advertisement. 


Luton Town Council invite tenders for supplying and erecting 
certain plant and machinery at the electricity works, Luton. in 
accordance with plan and specifications of the electrical engineer 
(Mr. W. Н. Cooke, M. I. IL. E.), Town Hall, Luton, from whom 
further particulars after April 15. "Tenders to the town clerk (Mr. 
Geo. Sell), Town Hall, Luton. by 4 p.m. May 19. 

Great Western Railway Co. invite tenders for erecting electricity 
sub-stations at Old Oak Common (near Acton), at Shepherd's Bush 
and Roval Oak. Tenders by 10 ала. of 12th inst. to Mr. G. K. 
Mills, secretary, Paddington Station, London, W. 


Daley Corporation invite tenders for permanent. way eonstruc- 
tion and paving of Bradford-road tramway ronte, overhead equip- 
ment, steel poles, &c., feeder cables, conduits and accessories. 
e Tenders to the town clerk (Mr. Jos. Hanson Craik) by April 17. 

Tenders are wanted by 4 p.m. April 12 for electrical engincers' 
work at the Union of London & Smith's Banking Co.'s new bank at 
Batley. Plans, &c., of Walter Hanstock & Son, Branch-road, Batley. 

The Clyde Navigation, Trustees, require tenders by April 10 for 
electric power generating and lighting plant for Clydebank Dock. 
Particulars from Mr. G. H. Baxter, 16, Robertson-street, Glasgow. 


Aberdeen Corporation invite tenders for one surface condenser 
with air pump, oil separator, &c. Tenders to the city electrical 
engineer (Mr. J. Alex. Bell) before noon April 19. 


Swindon Corporation require tenders by 10 a.m., 17th inst., for 
three years’ supply of electric motors. 


Johannesburg Municipal Council invite tenders for supply and 
erection of switchboards and accessories for their new direct and 
alternating-current power station. Spccifications from and tenders 
to the consulting engineers (Messrs. Mordey & Dawbarn), 82, 
Victoria-street, Westminster, S.W., by noon April 27. 


The Municipal Council of George Town, Penang. invite tenders for 
supply and delivery, f.o.b., of a 300kw. steam dynamo, motor 
generator, balancer, switchboards, Xe. Specifications, &c., from the 
consulting engineers (Messrs. Preece and Cardew), 8, Queen Anne’s- 
gate, Westminster, S.W. Tenders to Mr. R. M. Christie, 4. East 
India-avenue, London, E.C., by noon April 18th. 


Debreczen City (Hungary) invite tenders to erect a central station 
for lighting and power. The city has 70,000 inhabitants. All 
information can be had from the chief engineer of the Municipal 
Council. 


Dax (France) Municipality invite tenders by May 14 for a con- 
cession for the electric lighting of the town for 35 years. Particulars 
from and tenders to La Mairie de Dax (Landes). 

Tenders will be opened on the 12th inst. by the Administration 
des Chemins de Fer de l'Etat (13, Rue de Louvain, Brussels) for 
supply of electric lighting materials. Plans, samples, &e., are 
deposited at the Bureau des Adjudications, Musée Commercial, 
15, Rue des Augustins, Brussels. The general and special con- 
ditions of contract may be seen at the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, London, ү: С. 


TENDERS RECEIVED AND AOOEPTED. 


Ilford District Council have accepted the following tenders for 
ensuing year :— | ae 
British Thomson- Houston Co., electricity meters and demand indicators, 
at echedule prices; W. T. Henley's Co., cables and house service bores, 
at schedule prices; Sunbeam Lamp Co., incandescent lamps, at scheduie 
prices; Cwmaman Coal Co., Welsh coal, at 198. 7d. per ton. 
Gloucester Corporation have accepted the following tenders :— 
H. & T. Danks (boilers), £1,731. 10s. 
Phænix Dynamo Mfg. Co. (generating plant), £3,093. 
Mirrlees Watson Co. (condensing plant), £1,669. 
Edward Le Bas & Co. (pipework, £1,545. 
British Electric Plant Co, (feed pump), £238, 10s. 


Southwark (London) Council have accepted the tender of W. 
Winn for electric lighting at the new muscum at £52. 16s., and for 
ventilating at £92. For the lighting contract there were nine 
tenders (£52. 168. to £175) and for ventilating six tenders (£87 to 
£115. 10s.) 

The following contracts have recently been placed with Raworth's 
Patents (Ltd.) for tramcars with regenerative control :— 

6 new cars for Plymouth Corporation tramways. 

4 additional cars (making 7 in all) for Scarborough Tramways Co. 

26 cars for the Yardley route of Birmingham Tramways. 


Shoreditch (London) Council have accepted the following tenders 
for annual supplies:—Cables and sundries, Johnson & Phillips. 
Western Electric Co., and Siemens Bros. & Co.; engineers’ stores. 
Jas. Gibb & Co. and Middleton Bros. 


Islington Lighting committee has provisionally accepted the 
following tenders for annual supplies :—British Thomson-Houston 
Co., meters; General Electric Co., switches; Sloan Electrical Co. 
carbons; H. G. Mayer & Co., incandescent lamps, &e. 


Sunderland Tramways committee have accepted the tender of 
White Bros. for installing intereommunication telephones of English 
make at the new tramway offices. 


Sunderland Electricity and Lighting committee have accepted the 
tender of the Electrical Co. for a steam alternator, and that of the 
Phoenix Dynamo Mfg. Co. for four three-phase motor generators. 


Southend-on-Sea Corporation have placed an order with the Hart 
Accumulator Co. for renewing the storage battery at the electricity 
works with 132 of their standard lighting type cells. 


South Shields Tramways committee have accepted the tender of 
Wm. Underwood & Bros. at £42,908 for the construction of tram. 
Way permanent way and track and for bonding at £770. 


South Shields Electrical committee have accepted the tender of 
Dick, Kerr & Co. for generators at £2.695, and of J. & H. McLaren 
for engines at £8,400. 


Stoke Newington (London) Council have placed an order with 
Bruce Peebles & Co. for two 120kw. motor-driven balancers, seven 
50kw. transformers, switch gear, &c. 


Stockport Gas and Electricity committee have accepted the tender 
of Johnson & Phillips for supplying and laying feeder and test cables 
in connection with their tramway extension. 


Bolton Corporation have placed an order amounting to £166. 10s 
with the key Engineering Co. for Cowan-Andrews remote control 
switch gear for their high-tension 8-phase extensions. 


Rochdale Corporation have accepted the tender of Bruce Peebles 
& Co. for three 120kw. motor converters. 


Barking Council have accepted the tender of Babcock & Wile 
for a boiler, feed pump, water softener and storage battery at £1.65. 


Croydon Corporation have accepted the tender of Callender's C^. 
for the supply of cables for the next 19 months. 


BUBINESS NOTICES. 


Edwd. Bakewell and Henry Nelson Bundy, electrical engincers 
59, Narrow Wine-street, Peterborough, have dissolved partnership. 
Debts by Mr. Bakewell. 


Geo. Chas. Ching, Hy. Geo. Kettle and Chas. John Edwards 
electrical engineers, &c., Ipswich, have dissolved partnership. 

Mr. R. Н. Schofield has been appointed by Ferranti Limited t? 
represent them in the southern halt of Great Britain. 


LIQUIDATIONS, &c. 


Claims against Hugh Evans Arkwright & Rosina Maria Collins 
electricians, 35, Electric-parade, London, S.E.. and against the 
separate estate of Mr. Arkwright, must be sent by 91st inst. to Mr. 
A. C. Culley, 24, Railway-approach, London Bridge, &. E. 

The Lodge Electric Light & Power Co. (Ltd.) is to be wound ur 
voluntarily. Mr. W. E. Mounsey, 3, Lord-street. Liverpool. “ 
liquidator. 

The liquidator in the winding up of Harry South & Co. (Ltd. hss 
been released. 
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Claims against the Electric Tramways Construction & Maintenance 
Co. (Ltd.) (in liquidation) must be sent by May 9 to Messrs. Leslie 
Morse & A. J. Paine, 79, Queen-street, Cheapside, London, Е.С. 


Sale by Auction.---Mesars. Percy Huddleston & Co. have been 
instructed by the liquidator of Walker & Hodgetts (Ltd.) to sell by 
public auction at St. Simon's Electrical Works, St. Simon-street, 
Blackfriars-road, Salford, on Thursday and Friday, April 18 and 14, 
stock and plant of a dynamo and motor manufacturer, including gas 
engines, motors and dynamos, lathes, drilling, milling, &c., machines, 
and a large quantity of electrical apparatus, &c. Catalogues from 
the liquidator (Mr. E. А. Radford), 86, King-street, Manchester ; of 
the auctioncers, 72, l'insbury-pavement, London, E. C.; or on the 
premises. Further particulars are given in an advertisement. 


Blectiic Lamps for Sale.—In the liquidation of the Sir Hiram 
Maxim Electrical] & Engineering Co. (Ltd.), 44, Gillingham.street. 
Pimlico, London, S. W., tenders are invited (by order of the Court) 
for purchase of about 500,000 high-class incandescent lamps, for 
voltages ranging from 80 to 280 and from 23 c.p. to 32 c.p. Cata- 
logues and forms of tender mav be obtained from Messrs. W. Н. 
Smith & Son, solicitors, Gresham House, London, . (“., Messrs. 
Lumley & Lumley, solicitors, 15, Old Jewry-chambers, London, E. C., 
or the auctioneers. Messrs. Wheatley Kirk, Price & Co., 46, Watling- 
street. London, I. C., and Albert-square, Manchester. ‘Tenders 
must be in by April 14. See also an advertisement. 


Plant for Sale.— Messrs. Kynoch (Ltd.), Witton, Birmingham, 
have for sale some electric lighting plant, including three electric 
generating sets. Sce an advertisement. 

A 25 n.r. Crossley gas engine, suitable for electric lighting, is 
advertised for sale by Leo Sunderland & Co., 39, Victoria-street, 
London, S.W. | 

British Electric Transformer Co., Hayes, Middlesex. have for 
disposal wire-covering (cotton) machinery. 

A 65 в.н.ь. National gas engine (for electric driving) is advertised 
for sale by the British Electric Transformer Co., Hayes, Middlesex. 

Mr. James К. Cull, Newton Abbot, Devon, has for sale some 
electric lighting plant, including Crompton dynamo, horizontal 
engine, arc and hand lamps, pendants, switch and distributing 
boards, enble, kc. See also advertisement. 

Factory Sites for Sale.— Messrs. Woodhouse & Davidson, 10 and 
11, Lime-street, London, E.C., have some conveniently-situated 
freehold factory sites for sale within 11 miles of London. See an 
advertisement. 

A freehold factory recently completed, with all the I. C. C. require- 
ments, fireproof construction, electric lift, &c., and with buildings 
covering an area of about 15,700ft., is advertised for sale in another 
column. 

John W. Collis & Co., 143 and 144, Holborn Bars, London, E.C., 
have for sale some conveniently situated and well appointed free- 
hold factory premises at Belvedere, Kent. See an advertisement. 


The Meridian Lamp.—In this lamp (which is placed upon 
the market by the British Thomson-Houston Co.) the shape of the 
filament, its location in the 
bulb, and the exact shape of 
the reflector have been 
adopted after careful study, 
and it is claimed that it 
affords the best distribution 
of light possible. The special 
type of prismatic glass shade 
is accurately and rigidly 
fixed to the lamp fitting, so 
that the lamp may be burned 
in any position and the same 
distribution of light obtained 
as when arranged vertically. 
The employment of Meri- 
dian" lamps affords oppor- 
tunity for the most artistic 
lighting effects to be ob- 
tained, as they can be made 
to harmonise with interior 
decorative schemes either by 
making them part of the 
ceiling decoration or by 
building them into the сей. 
ing to conceal the outlines of 
the lamps without reducing 
their illuminating power. They can also be arranged in clusters 
or groups and fixed to electroliers, side brackets, &. Hitherto 
these lamps have only been made for use on 100-125-volt circuits, 
but we learn that the British Thomson-Houston Co. have, after a 
series of exhaustive experiments, developed a 120-watt ‘ Meridian ” 
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lamp for burning in multiple on circuits of from 200 to 250 volts, | 


and чы prepared to fill orders for these lamps immediately from 
stock. 

Temperature Experiments with Insulating Materials and 
Field Ooils.—Messrs. George Schultz and Co., Laurence Pountney- 
lane, London, E. C., as agents for Messrs. Meirowsky & Co., manu. 
facturers of the Excelsior paper, which was one of the materials 
experimented upon, write us that the reference to ** Berrite varnish " 
on line 10, column 1, p. 885 of our issue of March 17 is liable to 
misconstruction, and they point out that the Excelsior paper No. 3, 
to which the paragraph eters was impregnated with Excelsior "’ 
varnish. 

Catalogues, &c.—J. H. Holmes & Co., have prepared a list os 
installations, giving particulars of generators and motors supplied 
by the company to newspapers, printers and paper mills. The list 
gives a good indication of the extent to which clectric power is being 
applied in these branches of industry. 


A further batch of recent publications issued by Siemens Bros. & 
Co. is to hand. These include specifications of plain, open and 
engine base types of G machines ; a leaflet giving outputs, weights 
and dimensions of Е and FA type motors, ranging from 24 B. H. v. 
to 58 n. n. P., open, protected, ventilated and fully enclosed types; 
a leaflet giving particulars of SK maximum and reverse automatic 
cut-outs for from 50 amperes to 2,400 amperes}; and a leaflet 
describing patent transport cells. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from March 28 to April 4, with the 
ports of destination :— 

Africa—Alexandria, £265 ; Cape Town, £827 (including £73 telegraph 
material); Delagoa Bay, £164 ;{Durban, £2,977 (including £2,040 telegraph 
material); East London, £268 ; Port Elizabeth, £47. Argentina—Bahia 
Blanca, £15 ; Rosario, £130 (including £100 telegraph material). Austra- 
lasia— Adelaide, £17 ; Auckland, £101 (including £55 telegraph material) ; 
Fremantle, £62 ; Launceston, £302; Lyttelton, E335; Melbourne, £2,575 
(and 79 cwt. telegraph wire); Napier, £31; Sydney, £2,901 ; Wellington, 
£857. Azores, £16. Belgium—Ostend, £140. British Guiana 
Demerara, £170. Burma—Rangoon, £488, Canada—Toronto, £32. 
Ceylon— Colombo, £921. China—Shanghai, £142; Tientsin, £712. 
France---Paris, £900. Germany—Hamburg, £60 (telegraph material). 
Gibraltar, £576 (including £326 telegraph material). Greece —Pirteus, 
£250. Holland—Amsterdam, £185 (including £55 telegraph material); 
Rotterdam,]£49. Hong Kong, £110. India—Bombay, £569 (including 228 
telegraph material); Calcutta, 22,214 ; Madras, £546. Italy—Spezia, £23 
(telegraph material). Japan—Kohe, £166 ; Nagasaki, £564; Yokohama, 
£044. Norra Christiania, £44. Russia—Batoum, £55 ; Odessa, £204; 
Reval, £1,550; St. Petersburg, £180 (telegraph material), Siam— 
Bangkok, £98. spain- Bilbao, £85. Straits Settlements- Singapore, £218 
(including £10 көр material). U.S.4.—Philadelphia, £268. West 
Indies—Trinidad, £01. Total £23,821 against £7,942 for two days last 
year (March 80 and 31). 


PATENT RECORD. 


— — 
The following List of Applications for Patents and Specifcations published 
has been compiled for this Journal by Messrs. Мктвовк, ELLIS & PRYOR, 
Chartered Patent Agents, 70, CRanoery- lane, London, V. C. 


APPLICATIONS FOR PATENTS. 

Nore.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification 
соога application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 

January 19, 1905. 
1,073 B.T.-H. Co. (G.E. Co., U.S.) Prepayment mechanisms. 
1,079 ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT. Electric distribution 
systems especially for train lighting. (Date applied for, Jan. 20, 
1904, date of application in Germany.)* 
1,090 A. C. Baronio. Stenographic recording and stenotelegraphic 
transmitting and recording systems. 


January 20, 1905. 


1,136 J. RyMuER-JONEs. Electrical condensers, 
1,153 О. Н. Baupwin. Current-collecting devices. 
1.154 О. Н. Batpwin. Devices for supplying current to vehicles. 


January 21, 1905. 
W. Sim and J. S. SELLERS. Liverpool. Magnetic separators, 
Е. H. Lond. А system of electric generation. 
F. G. CARTER. Brighton. Electric igniter for motor gas lamps. 
221 C. W. ATKINSON. Electricity meters. 
C. J. EARLL. Trolley retrievers.* 
J. G. Lorrain (Société Anonyme des Allumeurs extincteurs auto- 
matiques, Switzerland). Electrically igniting gas." 
J muary 23, 1905. 
1,243 J. Parry. Worcestershire. Clip for electric lamp shades. 
1,247 D. MaxwELL. Dundee. Conduits for protection of conductora. 
1,249 J. FERGUSON & KELvIN & JAMfs Warre. Glasgow. Electric relay 
with time control for closing circuits of electro-magnets. 
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1,281 SIEMENS Bros. & Со. & II. Berry. 
alternate-current motors. 

1,299 Н. STARCKE. Aoparatus for recording telephonic mess ages.“ 

1,500 A. D. Soar and H. Е. Jogr, jun. Switches, controllers and the like. 

1,308 Н. C. JENKINS. Magnetic ore separators. 

1,313 B. T.-H. Co. (Ltd.) (G. E. Co., I. S.) Electricity meters. 

1,321 S. W. Horr. Railway electric signals.“ 

1,324 Е. R. Simms and R. BoscH. Terminal rods for internal combustion 
engines.” 

January 24, 1905. 

1,335 W. T. THORLEY. Staffordshire, Brush-holders for dyna mos or motors. 

1,560 W. Cramr. Electric bleaching apparatus. | 

1,569 A. C. Совѕов. А new eleotro-therapautic ray tube. 

1,580 W. D. Watkins, J. W. BorsrgR апі W. E. GoopsELL. Telephone 
selecting mechanism.* 

1,384 T. О. WitsoN. Electric apparatus for felling trees or sawing wood 
(Date applied for, Jan. 50. 1904, date of applicati m in U.S.)“ 

1.591 R. P. Jackson. Systems of electrical distribution. (Date applied 
for, June 6, 1904, date of application in U. S.)“ 

1,509 J. R. Е. SurrH. Electric governor. 

1.400 i. .- II. Co. (G. K. (o., U. S). Incandescent lamp sockets. 

1,406 end 1,407 L. N. J. Rosl. I. E. Plates for secondary batterien. 

1,415 I. A. Timis, E. W. TInuIs and J. R. Соок. Electric and magne’ ic 
appliances. 

1,421 V. B. Lewis. Manufacture of carbons for arc lamps. 

1,430 SauTTEB, HARLÉ & Cre. Compounding alternatore. 
for Feb., 1904, date of application in France.)* 

1,432 C. A. Pomeroy. Telephone directories.* 

January 25, 1905. 

1,482 P. W. NonLE. Coventry. Contact makers and breakers. 

1,495 J. J. CoacRMaN. Electric time switches. 

1,507 H. H. Lake (Compagnie Genérale d'Electricité, France.) 
trodes for arc lamps.* | 

1,518 C. W. MaunsErLL, F. R. Burr and Н. W. Cox (I. rp.) 
and terminals.“ 

1,522 Е. Н. Heaprey. Distributing boards for electric installations. 

1,526 A. F. Berry. Coils or windings for electrical apparatus. 


(Date applied 


Ek C- 


Binding screws 


SPECIFICATIONS PUBLISHED. 


М№Моте, —All specifications can be obtained at the uniform price of 8d. each. 


1904. | 

1,494 Latour. Alternating-current dynamo-eleetric machines. (Date 
applied for, Jan. 21, 1903.) m 

5,557 LAPEYRADE. Dynamos. (Date applied for, Feb. 10, 1903.) 

5,856 CBHaNDorR. Electric lifts and hoists. 

5,525 FRIEDLAENDER. Напа telephones. 

5,615 TAYLOR and RaTCLIFFE, Bracket for ca-rying electric lamps and 
for displaying go-ds. | 

3,826 PoNTITE LIMITED and pz Pont. 


Insulating materiale. 
5,885 WricHT and NICHOLLS, 


Electrical switching systems. (Date 
- applied for, Feb. 16, 1903.) a 
8,925 Hocken and Hocken. Attaching battens ts cable drums. 
4,110 Martis and Lowson. Electrical connectors. 
4116 CHAN rom. Electrically-controlled lifts and hoists. 
4,943 CLEVELAND BRIDGE & ENGINEERING Co, and нх: EI r 65n: 
trollers for nae with c: alles, wincbes, transporter s &e. 
6:104 TuoMPsQ$ (Gee. für drahtlose Telegraphie m. b. H.). 
the discharge energy of electrical vibration systems. 
5,926 Махов & CovrsoN and Mavor. Electric motors. 
6,040, 6,041 and 6,042 Levis (G.E. Co.). Are lamps. 
6,617 Marries. Controlling devices for electric motors. 
7,662 CABOLAN (G. E. Co., U.S.) Are lampe. 
985 D'OLER, Jun. Attachments for incandeecent lamps. 
077 THomprson. Trolley heads. 
‚096 Denton, INcHAM and JONES. Catching and supportiog broken 
overhead wires. 
‚599 and 8,402 В.Т.-Н. Co. (G. E. Co., U. S.). Alternating-curren’ motors. 
,401 and 8,404 B.T.-H. Co. (G E. Co., U.S.) Alternating-current motors. 
477 Regs. Incandescent lampholders. 
590 B. T.-H. Co. (G. E. Co., U.S.). Brush holders. 
‚686 DeLaron. Primary galvanic battery. 
1699 B.T.-H. Co. (G.E. Co., U.S.). Windings for dynamo-electric 
machines and methods and apparatus for forming same. 
11 WiLLIAMS-THoMAS and NORTHWOOD. Attachment of globes or shades. 
8,984 DELaron. Positive electrodes for galvanic batteries. 
9,117 В.Т.-Н. Со. (G. E. Co., U.S.) Dynamo. electrie machines. 
9,572 Нш, UnqUHART and HoxxT. А-та u: es for dyramo-electric 
macbinery. ' Е 
9,575 HILLS, UŁQUHART and Howey. 
machinery. 
9,427 Спозв and Warp. Au'omatic electromagnetic sanding gear. 
9,565 RawoRTH. Electric tramway or railway vehicles. 
10,556 PurLLIPSand PARKIN. Construction of trolley arms. | 
11,202 Тлврглм. Transmission of sound and telephonic a paratus therefor. 
11,777 Lawton and WHaTsON, Tumbler and like switches. 
15,169 Lea. Electric light fitting. | 
15,928 Jones (Long Arm System Co.). Automatic cutout mechanism. 
15,522 CHEVALLIER and САрЕТ. Switches particularly adapted for use 
with targets. (Date applied for, Aug. 14, 1903.) 
17,959 LAUVERNIER. Trolleys for electric traction. 
19,126 Foot. Dynamo-ele:tric mashines. (Date applied for, Sept. 16,1903.) 
19,242 Lea and MrrcHELL. Electric light fittiags. | 
20,955 PARDI and Canpi, Electrically ignitiog and extinguishing gas 
urners, | 


Increasing 


coco DOO) 


о Сосо Осо 


Brushes for dynamo-electrie 


Controlling polyphase and | 21,454 BRoowntAD (American Bank Protection Co.). 


Burglar alarms, 

21,601 WirrtaMs. Trolley sheaves. 

22,526 A. Justice (Voltage Controller Co.). Controllers for electric 
current. (Date app ied for, Oct. 17, 1904.) 

22342 KÖRTING AND MATHIRSEN AKT.-GESs. Are lamp electro le» Hate 
applied for, Oct. 31, 1903.) 


COMPANIES’ MEETINGS AND REPORTS. 


ama — 


Willans & Robinson Ltd.). 


The general meeting was held on Wednesday, Mr. Marx Roniysox, 
M.Inst.C.E., presiding. 

The SECRETARY (Mr. C. S. Esser) read the notice calling the meeting. 

The CHAIRMAN said: Gentlemen, I have to bring before you worse 
figures than any which the history of our company records, but I have 
also to ask you to analyse them with some care, so that while, on the one 
hand, we may be urged to new efforts by the undoubted gravity of the posi- 
tion, we may not, on the other hand, have those efforts weakened by 
undue discouragement, While the books show a loss for the half-year 
of no less than £42,771, the real money loss is considerably smaller 
in fact, under £19,000—and this amount might be further reduced if 
the explanation were extended. In some companies it might be held 
that in such times the writing down of premises and plant and stocks 
might be suspended, or carried on less vigorously. But when the 
corner is turned our position will be all the sounder, and the reco- 
very all the quicker, through our not having shirked duty on the way. 
We ought, perhaps, to set before you all the causes of our misfortunes, 
which are many, and by no means all upon the surface, or touched upon 
in any recent discussions. We ought to explain jast what are the strong 
points of the new work we have taken up, and why we believe it will be 
profitable, But much of all this cannot be spoken without injury to the 
company. Looking at the report, the division of certain expenses 
between Rugby and Queen's Ferry, so strongly desired by some of 
the shareholders at the last meeting, has been tried. But the whole 
question of apportionment of such charges is very difficult, and the 
directors have not been able to gain much enlightenment from the 
authorities they have consulted. We have spoken before of extremely 
unfavourable trade conditions," and I am afraid some of my hearers 
have thought that overmuch was being made of this point, but 
the present figures should dispel that opinion. Even two years ago, 
when the bad times had begun, the gross profit for the half-year, 
made wholly in Rugby, stood at £39,797 ; this time it stands for Rugby 
at £5,366, or nearly £20,000 too little to balance the necessary 
general charges of the Rugby business. This fall is due in part to 
dullness of trade, implying enlarged shops only partially filled with 
work, but in very large part it is accounted for by the fact that the selling 
price per horse-power has fallén by some 25 per cent. in the period—s 
fall in itself sufficient to wipe out even a very high rate of profit and turn 
it into a loss. But if in the Rugby business this change of trade condi- 
tions could turn old-establiehed prosperity into positive loss, it affects a 
new undertaking like Queen's Ferry most seriously. But in regard to 
Rugby I am glad to say there are prospects of improvement in the engine 
business, and of some return towards remunerative prices, and we hold 
very hopeful views of our new steam turbine business, Tha success of 
the earlier turbines, already at work, has been remarkable. There have 
been & few troubles in the first machines, but we know the causes 
and the remedies, As stated in the report we have made arrange- 
ments with the Hon. C. A. Parsons, which removes all fears ©! 
litigation, and places that gentleman's unrivalled experience at our 
service without burdening our manufacture to a serious extent. We 
are also fortunate in having control over other valuable patents for 
improvements in turbines, one of which is Capt. Saukey's improve- 
ment in the method. of fixing the blades, which has already 
attracted the attention and received the approval of many engineers. 
Of course the turbine is too new a development to make a profit for us 
already, and I will venture no predictions. But everything about it has 
so far gone with a succesa fully up to our expectations. The gas engine 
is a new departure of more doubtful value. Three or four years ago the 
steam engine was so seriously threatened by the large gas engine that 1t 
would have been a dereliction of duty not to begin studying and at least 
experimenting with the latter. We took the best steps open to us, but 
the first engines have cost us more than we received for them. This we 
haye treated as loss, and have written it off directly, with the exception ot 
the cost of the very earliest experimenting. But while we have been 
studying the gas engine the situation haschanged. The employment of 
large steam engines of the old forms is now threatened, and still more 
dangerously, by another rival—the steam turbine. There are thus two 
rising suns to worship, and the steam turbine is the more important ol 
the two. We, thercfore, do not look upon success with the large Ras 
engine as so vital to our interests, and we mean to judge it by its profit- 
ableness alone, and this we shall soon be able to judge. With regard to 
Queen’s Ferry, Mr. Anderson, who has studied the situation there. 
recommended that the steel works should bere-openel. This was done at 
the beginning of the current year, and work was re-started with the same 
staff, the same processes and the same products as before. During the time 
the furnace was shut down, the wide interest felt in our steel had oppor 
tunity to develop, so that we have been able to re-start with a market in 
large part ready made. Both the Admiralty and the War Office show 
interest in our speciality, and all the auguries are favourable. As regards 
boiler making there have been repeat orders enough to justify working in 
preference to closing. The exceedingly low prices of all types of boilers 


‘at present, and the fact that financial reasons preclude the usual course 
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of taking a few orders at a known loss for the sake of developing trade pre- 


ELECTRIC TRAMWAYS IN THE PAR EAST.—At a meeting of the Mines 


vent us from going on in other than a very restricted and tentative way. | & General Trust (Ltd.) last week, it was stated that the Hong Kong 


When depreciation is allowed for, and the effect of some exceptional 
writings-down of stocks and minor tools, and when allowance is made for 
the new method of dividing certain general charges, the rea] loss upon 
working (perhaps I should say upon not working) is less for the past half- 
year than for the half-year before, not by £3,026, as the accounts appear to 
show, but by 48,674. Put in another way the loss in the first half of 
1904 amounted to 42 per cent. of the money actually spent in salaries, 
wages, rents, material, &c., but in the second half of the year the per- 
centage was reduced to about 25, though the total volume of expenditure 
was smaller. Farther than this, the loss now shown is in no small part 
due to a disastrous breakdown of one of the large hydraulic pumping 
engines in October, which almost entirely stopped work in the tube 
works, and indirectly in the machine shop, for nearly half the period 
covered by the accounts, I now move the adoption of the report and 
accounts. 

Mr. Е. W. CLARKE seconded the motion. 

Several shareholders expressed their anxiety with regard to the com- 
pany's future. 

Mr. ANDER*ON, one of the new directors, spoke of the work being 
done at Queen's Ferry, and said that since the beginning of the year they 
had made 1,743 tons of steel and sold 1,543 tons. There was every pros- 
pect of the steel manufacture becoming a valuable part of their business. 

The repoit was then adopted. 


ALLIANCE ELECTRICAL CO. (LTD.) For the 23 months ended Dec. 81 
the profit was £11,941, after deducting all expenses, making provision for 
depreciation and adding £259 brought forward. It is proposed to place 
£500 to ledger reserve, write £500 off extension of business account and 
to declare a dividend at the rate of 4 per cent. per annum on the ordinary 
shares, carrying forward £303. The directors announce that they have 
started a new department for dealing with the constantly-growing demand 
for electric power in factories, mines, &c., with headquarters in London 
and branch depots at Manchester, Newcastle and Glasgow. 


ANGLO-ARGENTIS E TRAMWAYS CO. (LTD.)—-The report for 1904 states 
that the gross receipts amounted to £418,093 and working expenses to 
£227,528. Deduoting debenture interest and sinking fund, the net profit 
was £174,003. After paying preference and interim ordinary dividends, 
putting £10,000 to reserve, there is available £48,422. "The directors 
recommend a final ordinary dividend of 5s. per share, aborbing £42,500, 
making S per cent. for the year. The working expenses amount to 
94-42 per cent., compared with 53 02 per cent. in 1908. The gross receipts, 
compared with 1903, show an increase of £89,099, and expenses an increase 
of £53,102. The company took over the City of Buenos Ayres Tram ways 
Co.'8 system on Jan, 1 last. The electrical conversion of those lines is in 
RE ae and will, it is expected, be completed within the next 18 
months. 


BABCOCK & WILCOX (LTD.)—The report for 1904 states that the net 
profit, after deducting depreciation on plant, &c, was £289,748. 17s. 
Adding balance from last account (£26,820. 16s. 10d., less £1,050 voted to 
directors as bonus in April), the balance was £315,519. 13s. 10d. Interim 
dividends absorbed £45,400. Out of the balance (£270,119. I3s. IOd:) 
the directors recommend the following dividends for the half-year ended 
Dec. 31: 3 pet cnt. on preference shares (less tax), absorbing £8,000, 
8 per cent, on ordinary shares (tax free), absorbing £42,400, and bonus of 
4 per cent. on ordinary shares (tax free), taking £21,200. £175,000 is to 
be placed to reserve, leaving £28,519. 13s, 10d. to be carried forward. 

BRUCE PEEBLES & CO. (LTD.)—At the meeting on Friday Mr. W. C. 
Peebles congratulated the shareholders on the past year's work, and said 
they had several large contracts in hand on favourable terms, and the 
outlook for the present year was considerably brighter than last year. 


BUENOS AYRES & BELGRANO ELECTRIC TRAMWAYS CO. (LTD).— 
At the meeting yesterday (Thursday) Mr. J. B. Coneanon said the 
receipts had shown an increase of £6,558 over the previous year. The 
board regarded that as satisfactory, bearing in mind the loss caused by 
the strike in November, and also remembering the fact that 1903 showed 
a very considerable increase over 1902. The increase in expenditure had 
only amounted to £1,083. "Тһе capital account showed an increase of 
£17,441, due to some extent to the purchase of 15 new cars, 


CALCUTTA TRAMWAYS CO. (LTD.)—During 1904 the traffic receipts 
were £127,780, expenditure £64,553, leaving £63,513. Debenture interest 
absorbed £14,255 and interim dividend £15,340, leaving, with £2,351 
from 1903, £36,268. Premium on shares (£6,557) bas been credited to 
depreciation. The directors propose to allocate £8,442 further to depre- 
ciation, and from the balance (£27,826) it is recommended that a final 
dividend of 5s. per share, absorbing £26,250, be paid, making 8 per cent. 
for year, tax free, leaving £1,576. 4s. 5d. to carry forward. During the 
ycar large sums have been expended in consolidating and improving the 
system and in preparing for the requirements of the extensions shortly to 
come into operation, as well as those which are rendered necessary by the 
expansion now taking place on the existing system. Negotiations for 
various ex'ensions have made considerable progress. 

CHISWICK ELECTRICITY SUPPLY CORPN. (LTD.)—At the meeting last 
week it was stated that during 1904 £10,937. 10s. 9d. was expended on 
capital account for new machinery, mains, &c. At Chiswick the equivalent 
of 29,658 8 c.p. lamps was wired, compared with 25,150 at end of 1903; 
and at Aberystwyth the equivalent of 11,902 lamps, compared with 11,286. 
Chiswick station plant, to which has been added a new 500 fr. p. gene. 
rating set, can now supply 50,000 lamps connected to the mains. ‘The 
total profit made during the year was 44.370. 198. 8d. Interest has 
required £1,513. 8s. 2d., and £184. 11s. 6d. has been carried to deprecia- 
tion reserve, leaving £2,673 profit. The directors propose a dividend on 
the ordinary shares of 43 per cent. for the year. 


electric tramways, in which the company were interested, had been run- 
ning since August last, and, though not yet fully equipped (only 26 cars 
out of 36 were in operation), the company was earning profits sufficient to 
meet all charges, including debenture interest. The Singapore tramways 
should be in operation early this month, and the directors had every 
reason to anticipate that the undertaking would be a most successful one 


GATESHEAD & DISTRICT TRAMWAY CO.—At the meeting on Friday 
Mr. C. R. Greene said that from January next the company were to get 
iheir current at & reduoed rate, which he expected would result in & 
saving of from £1,500 to £2,000 & year, aud that, with the reduction in 
rating assessment they had succeeded in obtaining, would put the com. 
pany in а very satisfactory position. 


INDO-EUROPEAN TELEGRAPH CO. (LTD.).— The directors have deter- 
mined, subject to final audit, to recommend a dividend for the 6 months 
ended Dec. 31 of 17s. 6d. per share (making with interim 6 per cent. for 
the year) and a bonus of 20s. per share, both tax free. They also recom- 
mend a special distribution of 15е. per share (tax free) out of interest 
accrued during year upon reserve fund investments. The dividend, 
bonus and special distribution will be payable May 1. The transfer 
books will be closed from 12th to 25th inst. inclusive. 


KIDDERMINSTER & DISTRICT ELECTRIC LIGHTING & TRACTION 
CO. (LTD.)—-The directors’ report states that the gross receipts (including 
amount receivable from Kidderminster & Stourport Electric Tramway 
Co. as dividend) amount to £6,346, which, with £555 brought forward, 
makes £6,902. Deducting expenses, including intereat, £4,648, there 
remains £2,253. The directors propose that £500 be applied to depre. 
ciation and reserve, £1,500 as dividend on preference shares, £253 
carried forward. The tramways profit was £2,476. То depreciation and 
reserve £500 is placed; to dividend of 34 per cent. £2,002. 


MERTHYR ELECTRIC TRAOTION & LIGHTING CO. (LTD.)—The 
gross receipts of the light railways for 1901 were £10,631, and of elec- 
tricity supply £3,773. Deducting expenses (£12,345), &c., there remains 
£2,801. 4500 is placed to reserve and depreciation, and £1,500 to 
dividend on preference shares, and £301 carried forward. 


POTTERIES ELECTRIC TRACTION CO. (LTD.)—The gross receipts for 
1904 amounted to £108,294. 128. 6d. After deducting all expenses, the 
profit was £26,705. 3s. 14. Adding £766. бв. 6d. from previous account, 
the available balance is £27,471. 9s. 7d. The directors recommend that 
£2,500 be transferred to depreciation and reserve fund, that £12,250 be 
me He cat to preference dividend, and £12,249. 10s. for dividend on 
ordinary shares of 5 per cent. leaving £471. 198. 7d. to be carried 
forward. The capital expended during year was E16, 780. 7s. 4d. It bas 
been decided to test the traffic possibilities of routes beyond the existing 
tramways and light railways by means of motor omnibuses. 16 is pro- 
posed to commence at once a service between Newoastle and Trentham, 
and it is probable that other routes will be tested in due course with a 
view to feeding the existing lines. The parcels traffic continues to show 
satisfactory increase. 


RHODES ELECTRICAL MFG. СО.- Тһе annual general meeting was 
held at the London officeg, 70.71, Biehopegato.street; Within, E. G., ол. 
Thursday last week, Mr. A. L. Rhodes presiding. e directors’ 
stated that, providing for all managerial and other expenses, includin 
bad debts and 10 per cent. depreciation on plant and machinery, an 
after putting 20 per cent. to reserve for goods out on approval and depre- 
ciation of patents, &c., the net profit for the year was £3,714. 28. 11d. 
£800 is placed to reserve, £200 written off preliminary expenses. The 
interim final dividends absorb £2,163, leaving £391. 2s. 11d. to be carried 
forward. In moving the adoption of the report and accounts, the chair- 
man said they had reason to congratulate themselves upon the year's 
trading. Considerable progress in the development of alternating-current 
motors had been made, particularly of the single-phase type, and every- 
thing pointed to this departure being a profitable one, since the company 
were at the present time the only makers of this particular type of motor 
in England. Several of the new machines had been tested and found 
highly satisfactory by eminent engineers. They had made considerable 
additions to their up-to-date tools for the works, all tending to reduce 
manufacturing cost, and their testing department had been re-equipped 
on most modern principles. There had been a large increase in sales for 
the first three months of the current financial year over that of the cor. 
responding period last year. They had open«d up branch offices in 
various large centres, including Manchester, Newcastle-on-Tyne and 
South Wales, and negotiations were in progress at Glasgow. A dividend 
(including the interim) of 6 per cent. for the year, less tax, was approved. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.— At the meet- 
ing on Saturday Mr. R. Forrest said the company’s works had been 
delayed owing to great and ever-recurring ditliculties in obtaining delivery 
of plant. That trouble was now at an end and the stations were all at 
work. A further delay arose from the difficulty their consumers had 
experienced in getting their plant delivered. Customers were now rapidly 
increasing in number, after having satisfied themselves of the great 
benefits of a cheap supply of power always on tap and ready for use as 
and when required. Although the company had been running the stations 
and incurring a lose, yet the period had been an educational one, in which 
many of their customers had been so satiefied with the results that they 
had gone in for large extensions of plant, and the neighbouring collieries 
and works, appreciating the benefits accruing to other companies using elec- 
trical power, had been :apidly coming on to the company’s mains and had 
placed and were placing large orders for plant, of which the company would 
very soon reap the benefit. Large orders for power were now constantly 
coming in, so much so, in fact, that extensions had been necessitated and 
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were in hand at the Cwmbran and Pontypridd generating stations. Last 
year the United National Collieries (Ltd.) put down underground at 
their Wattstown Colliery 750 н.р. of electric pumps and haulage gears. 
They were so satisfied with their experience of the use of electricity that 
last week they placed an order for an additional 480 н.р. to do their 
general surface work, and had since asked for a further 500 н.р. to 
600 н.р, for another of their collieries. The Cambrian Collieries at 
Clydach Vale last year installed 233 н.р. to drive some of their surface 
machinery. This proved so successful and economical that the colliery 
company were able to shut down three large Lancashire boilers. The 
Cambrian Colliery Co. had now under serious consideration the question 
of electrifying the whole of their haulage gears underground, which 
amounted to some 1,950 н.р. 

THAMES IRONWORKS, SHIPBUILDING & ENGINEERING CO. (LTD.)— 
The report: for 1904 states that the directors. consider the past year’s 
record the most satisfactory since its incorporation in 1890. The 
general depression had fallen comparatively lightly upon the company, 
owing to the large contracts with which they had been occupied during 
the last few years. The electrical engineering department had been fully 
employed on Admiralty orders and the results warranted the considerable 
extensions which are now in progress. An arrangement has been made 
with West Ham Corporation for a cheap supply of electric power current. 
After paying preference dividend, the directors recommend a dividend of 
5 per cent. (less tax) for the year upon the ordinary shares. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


o s) 


NEW COMPANIES. 


ACCESSORIES MFG. CO. (LTD.)—(84,107). Reg. March 31, capital 
£10,000 in £1 shares, to carry on business of electricians, manufacturers 
of and dealers in electrical accessories, electrical fittings, goods and 
supplies, electrical, mechanical and lighting engineers, &c., and to adopt 
an agreement with R. and A. K. Ball. First directors R. Ball, A. K. Ball 
and A. J. L. Ball. 

HAYWARD TYLER & CO. (LTD.) (84,098.)—Reg. March 30, capital 
£100,000 in £1 shares (97,600 4 per cent. preference), to carry on the 
business of ironfounders, mechanical, hydraulic, electrical and general 
engineers, manufacturers of and dealers in steam fittings, water meters, 
&c. First directors, R. L. Howard, E. Howard, R. 8. Lloyd, H. F. Howard 
and F. E. Howard. Reg. office, 99, Queen Victoria-street, London, E.C. 


RAYMOND-PHILLIPS ELECTRIC RAILWAY & TRAMWAY EQUIPMENT 
CO. (LTD.) (84,128.)—Reg. April 1, capital £10,000 in £1 shares, to 
acquire any patents and rights relating to improvements in connection 
with overhead electric wires for railways, tramways, &c., in particular to 
acquire certain existing inventions from T. Е. К. Phillips, and to develop 
and turn to account thesame, Т. E. Raymond Phillips is first director. 


SINGAPORE ELECTRIC TRAMWAYS (LTD.) Un RT March 2t, 
capital £400,000 in £1 shares, to acquire business of Singapore Tram- 
ways (Ltd.). ta adopt agicement with East India Construction Synd., to 
construct or acquire, equip, maintain and work (either by electrical or other 
power) tramways, railways and other means of communication in Singa- 
pore and other parts of the Straits Settlements, or elsewhere, and to carry 
on the business of generators, distributors, &c., of electric energy, elec. 
tricians, manufacturers of electric cables, wires, motors, generators, 
dynamos, accumulators, transformers, lamps and machinery, &c. 


STATUTORY RETURNS. 

I. PRANKENBURG & SONS (LTD.)—The return to Feb. 22 gives capital 
as £250,000 in £10 shares (12,500 ordinary and 12,500 preference), of 
which 10,093 ordinary and 10,010 preference have been taken up. £10 
per share has been called up on 593 ordinary and 10 preference shares, 
and £6,030 has been received. 9, 500 ordinary and 10,000 preference 
shares are considered as fully paid. Mortgages and charges, nil. 

NORTHAMPTON ELEOTRIO LIGHT & POWER CO. LTD.) The return to 
March 4 (filed March 13) gives capital as £100,000 in 10 A" and 99,990 
"B' shares of £1 each, of which 10 A and 60,284 “ B" have been 
taken up. £1 per share has been called up and £59,060 has been 
received, leaving £1,234 in arrears. Mortgages and charges, £11,900. 

NORTHWICH ELECTRIC SUPPLY CO. (LTD.!\— Return to March 13 gives 
capital as £25,000 in £5,000 shares of £5 each, of which 3,629 have been 
taken up. 45 per share has been called up and £18,145 has been 
received, Mortgages and charges, £11,000, 

HART ACCUMULATOR СО. (LTD.)—The return to March 15 shows 
capital is £60,000 in £ shares (20,000 preference), of which 40,000 ordi- 
nary and 4,315 preference have been taken up. #1 per share has been 
called up on 17,500 ordinary and 4,315 preference and £21,815 has 
received. 22,500 ordinary shares are considered as fully paid. No 
mortgages or charges. 


W. T. HENLEY’S TELEGRAPH WORKS CO. (LTD.)--Return to March 20 
gives capital as £400,000 in 40,000 ordinary and 40,000 preference shares 
of £5 each, all of which have been taken up. £5 per share has been 
called up on 84,000 ordinary and 40,000 preference and £370,000 has 
been received. £30,000 is considered as paid on 6,000 ordinary shares. 
Mortgages and charges, £44,800. 


SCARBOROUGH ELECTRIC SUPPLY CO. (LTD.)---The return to March 20 
gives capital as £100,000 in 10,000 shares of £10 each, all of which have 
been taken up. £10 per share has been called up on 9,000 and £2 per 
SURE on 1,000 shares and £92,000 has been received. No mortgages or 
charges. 


MORTGAGES AND OHARGES. 

AUTO ELECTRIC RIFLE & TARGET CO. (LTD.) — Issue on March 22 of 
£2,650 debentures, part of series created Dec. 5, 1904, to secure £6,000, 
cbarged on company's property, present and future. No trustees. Pre. 
viously issued of same series, £1,150. 


TYPEWRITING TELEGRAPH CORPN. (LTD.)—Issue on March 22 of 
£100 debentures, part of series created Nov. 14, 1904, to secure £3,000, 
charged on company’s undertaking and property, present and future, 
including uncalled capital. No trustees. Previously issued of same series, 
£640. . 55 Pn А 


CITY NOTES. 
фае 

MEMORANDA (April 6).— Bank rate 24 per cent. (since March 9, 1905). 
Price of silver 25,',d. per oz. Consols 9044—91 f for money, 914,—91,-, 
for account; 24 per cent. annuities 90—90}. Consols Pay Day, May 4. 
Stocks and Shares Continuation Days, April 11 and 26; Ticket Daya, 
April 12 and 27; Pay Days, April 13 and 28; Mining Share Carry-over 
Days, April 10 and 25. 


BELFAST TRAMWAYS AWARD.—In the matter of the arbitration 
between Belfast Corporation and Belfast Street Tramways Co. in connec- 
tion with the acquisition by the Corporation of the company's undertaking 
Mr. L. L. Macassey (the arbitrator) has delivered his award. Mr. Macassey 
decides that the total amount to be paid by the Corporation to the company 
is £296,948. 14s. 6d., in addition to the Corporation taking upon them- 
selves the liability for the company’s debentures, which amount to £60,000. 
This is equivalent to an award of £356,948. 14s. 6d, The directors, we 
are informed, estimate that this will enable them, after paying off prefer- 
ence shares at par, to make a distribution of about £10. 153. per ordinary 
share, and they propose to take the necessary steps to distribute £10 per 
share as soon as they receive the money from the Corporation. The 
arbitrator further awards that the Corporation shall pay the company's 
costs. When these have been taxed and various other outstanding 
matters have been settled and adjusted, the balance will be distributed. 

The following are the principal items in the award :— Value of under- 
taking £258,436 ; Ligoniel and Sydenham tramways £21,296 ; three years' 
profits, £74,216; compensation to directors and officers, £7,500. The 
total award is £307,493, or £84,851 less than the amount claimed, 
£392,345. "The Corporation's rough estimate was £250,000. 

COUNTY OP DURHAM ELECTRIC POWER DISTRIBUTION CO. (LTD.) — 
On another page will be found the prospectus of the above company, 
inviting applications for an issue at par of 30,000 preference and 40,000 
ordinary shares of £5 each, the balance of the company's authorised 
share capital. The total share capital is £500,000, divided equally in 
preference and ordinary shares of £5 each. Of these 20,000 preference 
and 10,000 ordinary shares have been purchased at a premium by the 
Newcastle-upon-Tyne Electric Supply Co. (Ltd.). The balance is now 
offered to the public. The company was incorporated in 1899, and has 
for four years past been engaged in generating and supplying electric 
energy both for power and lighting in the large and important area 
covered by the Parliamentary powers granted to this company and 
to the County of Durham Electric Power Supply Co., whose shares are 
practically entirely held by this company, making the interests of both the 
Distribution Company and the Power Company identical. The Distribu- 
tion Company has hitherto been controlled from London by the British 
Electric Traction Co., but it has now been decided that the undertaking 
shall be placed under local management, and the board of directors has, 
therefore, been reconstructed and includes four of the directors together 
with the manager of the Newcastle-upon-Tyne Electric Supply Co. The 
Newcastle Co., which was the first of the power companies to work on a 
commercial scale in this country, has increased its output of electrical 
energy from less than 1,000,000 units in 1899 to over 17,000,000 units 
in 1904, and has for the past seven years regularly paid divi- 
dends of 8 per cent, on its ordinary shares. Both the ordinary 
and ргеѓегепзе shares of the Newcastle Co. stand ata high premium, and 
are considered in the district of Ње company’s operations a sound invest- 
ment. The County of Durham Electrical Power Distribution Co. (Ltd.), 
whieh now offers the balance of its share capital for subscription, 
controls (in conjunction with the County of Durham Electric Power 
Supply Co.) three power stations (at Gateshead, Jarrow апі Durham 
City respectively), upon which the capital expenditure has been £195,533. 
The capacity of these stations is 4,050kw. installed. and 50 miles of 
cables have been put down in the immediate vicinity of the River Tyne. 
Plant and cables, involving a farther expenditure of £50,000, have been 
provided for, and the work of installing this plant and laying these 
cables is now being carried out. The units of electrical energy 
sold within the Distribution Co.'s area in 1904 were nearly 
4,500,000, and the engineer’s estimate for 1905 is 6,500,000, increasing to 
27,000,000 units in 1908. The area over which the company owns 
powers to distribute electric energy is one of the most important in the 
country, being the centre of immense industrial operations, to which 
electric power can be applied with great economy and facility of working. 
The prospectus gives full information as to the agreements and contracts 
entered into by the company, and relating to the disposition of the capital 
for which subscriptions are now invited. The company is fortanate in 
obtaining the services of Mr. Charles H. Merz and Mr. William McLellan 
as engineers, these gentlemen having been responsible for designing and 
carrying out the Newcastle Co.'s powersupply system. There have also 
been favourable arrangements entered into for securing the services 
of the experienced staff of the Newcastle Co. In this way the fatare 
success of the Distribution Co., so far as technical help is concerned, is 
assured. No part of the present issue of capital has been underwritten, 
and the directors will not proceed-to allotment unless £250,000 of the 
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issue is subscribed. The list of applications opens to-day (Friday), and 
will be closed on or before Wednesday next, April 12, at 3 p.m., for both 
town and country. It is notified that requests have already been received 
for shares to the &mount of £150,000. It will be seen from the pros- 
pectus that the preference shares will, in addition to the dividend of 
5 per cent, rank for a share of surplus profits in any year after 8 per 
cent. has been paid on the ordinary shares. 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)— The directors recommend 
a dividend at the rate of 5 per cent. per annum for the past half-year on 
the ordinary shares, tax frec. 


DIRECT UNITED STATES CABLE CO. LTD.) — The directors have 
resolved upon the payment of an interim dividend of 3s. per share, tax 
free (at the rate of 3 per cent. per annum), for the quarter ended March 31, 
payable 26th inst. 


DUNDERLAND IRON ORE CO. (LTD.)— This company is making an issue 
of £250,000 6 per cent. first-charge debenture stock. 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
-~The directors have declared a dividend for the quarter ended Dec. 31 
last of 2s. 6d. per share (or 2 per cent.), making a total distribution of 
7 per cent. for the year 1901, payable May 4. The share register will be 
closed from 26th inst. to May 3 inclusive. 


. LANARKSHIRE TRAMWAYS CO.— The British Thomson-Houston Co. 
are (ffering for sale 15,000 shares of £10 each of this company. 
ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.).—The directors recom- 
mend, subject to final audit, dividends at rate of 6 per cent. on preference 
shares for half-year ended Dec. 31 (less tax), and a tinal dividend of 34 per 
cent, on the ordinary shares (tax free), making 64 per cent. for the year. 
BAND CENTRAL ELECTRIC WORKS (LTD.).—3564,000kw. hours were 
generated in March, yielding gross revenue of £8,050, compared with 
888,520kw. hours generated and a gross revenue of £7,750 for corres- 
ponding period of 1904. 


STOCK BXCHANGE NOTICES.-—lhe Stock Exchange committee huave 
appointed April 13 a special settling day in Speyer Bros’. fully and partly- 
paid scrip certifioates to bearer for £500,000 4 per cent. perpetual 
debenture stock of the Baker Street «€ Waterloo Railway Co., and have 
granted quotations to a further issue of 4,500 £10 fully-paid ordinary 
shares and £80,000 4} per cent. debenture stock of the Bournemouth d 
Poole Electricity Supply Co. (Ltd.) a further issue of 2,000 £5 fully-paid 
ordinary shares of the O.cjord Electric Co. (Ltd.), and a furthor issue of 
£44,485 4 per cent. debenture stock of the Western Telegraph Co. (Ltd.). 
The Committee have been asked to allow 75,000 £5 ordinary shares and 
75,000 £5 preference shares of the Newcastle-upon. Tyne Electric Supply 
Co. (Ltd,) to be quoted. 


SUBMARINE CABLES TRUST. The coupon due on April 15th will be 
paid by Messrs. Glyn, Mills and Co., 67, Lombard.street, London, Е.С. 
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in calculating the yield, allowance has been made for accrued interest but not 
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ELECTRICAL COMPANIES’ SHARE LIST. 
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NOTES. 
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SOME very interesting information as to the tantalum 


lamp will be found in this issue of The Electrician. The most 
Important consideration is, of course, its life. In this con- 
nection it will interest the lamp specialist to look up the early 
work of EDISON on platinum lamps, about 1877 to 1881. Не 
found platinum did all sorts of queer things. Its odd behaviour 
seemed to be largely due to gases occluded in its body or 
peres. These gases came out when the metal was heated in 
vacuo, and, if we remember aright, left the surface pitted and 
the wire weak. EDISON was also much troubled by what he 
called “air-washing.” The wire seemed to be worn away by 
the abrasion of the residual air in the globe and deposited 
on the glass. EpIson did not know about electrons then, 


and had he known he would not have cared. Probably 


the makers of the soon find they 
have a more intimate personal acquaintance with electrons 
than they consider advisable for their peace of mind. Of 
course, what people want із a high-efficiency lamp which 
will run with variation of pressure. A high-efficiency carbon 
lamp is merely a lamp run more nearly at its breaking 


point—that is to say, it is run with a low factor of safety. 


new lamp will 


The high efficiency of the tantalum lamp, on the other hand, 
is due to the metal standing a higher temperature, the factor 
of safety being, presumably, the same as in an ordinary 
carbon lamp. There is, however, further compensation, as 


I the resistance rises rather rapidly over the working range, as 


shown in Fig. 1, p. 1057 ; but the resulting difference of power, 
as shown in the same figure, is not very great. 


— DP 


Ir is probable that the actual temperature of the tanta- 
lum wire is not very much higher than that of the carbon 
filament. If the total radiation varies as the fourth power 
of the absolute temperature, and the radiation of any par- 
ticular wave-length as the fifth power, it is clear that very 
little rise of temperature will increase the light efficiency 
enormously. А very slight difference in the melting point 
of a metal may thus make a very large difference in its 
efficiency for a given life. . It is probab'e there are. many 
metals which have not been tried hitherto, and we.may yet 


find one which gives much better results even than tantalum. 


It rather looks, however, as if the physical constitution of 
solids is such that even the most refractory will not stand 
above a certain temperature, at which it gives about a candle 
рег watt. We may mention that the tantalum lamp is now 
obtainable. Specimens, at any rate, are to be had, and if they 
are not yet to be got in quantity, no doubt they soon will be 
available. 


THE Supply of Electricity Bill was introduced into the 
House of Commons on Thursday last week. This Bill, which 
we give in full in our Parliamentary columns, has a much 
greater promise of being placed upon the statute book than 
either оћ its two predecessors, having been introduced at a 
much earlier stage in the session, and having already been 
sanctioned by one House. As the Bill now stands, it is in 
the identical form in which it was passed by the House of 
Lords last year after an exhaustive inquiry by a Committee of 
which Lord WoLvERTON was Chairman. When the Bill left 
that Committee there was a provision in it that any Borough 
Council in London could transfer its power to purchase the 
electric lighting company or companies within its district to 
Һе London County Council, but on the motion for third 
reading in the House of Lords this was struck out on the 
suggestion of Lord WOLVERTON. We commented very fully 
upon this measure during its passage through the U pper House 
last year, and have now only to repeat our approval of it. 
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THE announcement of the possibility of an amalgamation 
between the Society of Arts and the London Institution has 
been received by the public with a certain amount of surprise 
and a great deal of speculation as to the reason for such a 
step. Only at the latter end of last year an informal sug- 
gestion was made that there should be such an amalgama- 
tion, and a committee of representatives of both bodies was 
appointed for its consideration. In their report to the two 
Societies the committee expressed approval of the suggestion. 
One of the reasons why the Society of Arts is not averse from 
a change in the condition of affairs which have existed for 
150 years is that it is only a tenant at will (the renewed lease 
having expired last year), and the buildings are becoming 
quite inadequate. It is said that the Society is very pros- 
perous, and that there does not appear to be any reason to 
anticipate a reversal of its good fortune. No innovation 
involving considerable alteration in its work will be entertained, 
and members therefore need have no fear of drasticreforms. The 
Journal of the Society of Arts informs its members that the 
London Institution, founded in 1807, has been instrumental 
in conducting a great deal of chemical and physical research, 
and lectures on literature, science and art have been given 
within its walls by very distinguished men in days gone by. 

IT seems, however, that the majority of the proprietors of 
the London Institution—or, at any rate, those with the loudest 
voices. are not in favour of the amalgamation, for when the 
scheme, approved by the Board of Managers, was put before them 
at a meeting on Wednesday, it was met with shouts of dis- 
sent and derisive laughter. Major J. A. TRAVERS, whose 
voice was frequently drowned in the uproar, moved the adop- 
tion of the scheme, and his proposal was duly seconded ; but 
Dr. EDWIN FRESHFIELD proposed, as an amendment, that con- 
sideration of the scheme, should be deferred till after the 
Institution’s annual meeting on the 28th inst. He said 
that the present value of the site and building of the 
London Institution was £200,000, while under the pro- 
posed scheme each proprietor who was willing to retire 
would receive only £25, and as the proprietors numbered 
1,000 all they would get for their property would be £25,000. 
Even supposing they all became life members of the new insti- 
tution free of charge, still the Society of Arts would gain 
enormously, as the capitalised value of such life memberships 
was only £40,000. This amendment was seconded and 
accepted with the addition of a clause appointing a committee 
to confer with the Board of Managers. Naturally there are 
many aspects which will have to be carefully considered, not 
the least being the suitability of the existing site of the London 
Institution. But, apart from the merits of the question itself, 
it would be distinctly wrong to decide upon the amalgamation 
contrary to the wishes of a large body of the members. 

WE report at some length the proceedings at the inquest 
into the cause of the recent fires at the Bank Exchange and 
Oxford-court junction room, and, although the inquiry was 
adjourned, our readers will have been able to gather all the 
circumstances of the peculiar incident from the evidence given 
by Mr. C. B. CLAY, who frankly confessed to the imperfections 


at the old Bank Exchange. It is to be regretted that the in 
spector of overhead wires for the Corporation of London should 
have considered that it was within his province to confirm the 
wild suggestion made in a daily paper that there was serious 
risk to telephone users of being killed by electric shock. 
This witness ought to know that there have been several cases 
in the United States of telephone wires being charged at 
500 volts by fallen trolley wires, but the only case of shock 
that he was able to quote was one of lightning stroke, reported 
in the Telephone Magazine. Any one well acquainted with 
the arrangements of circuits in connection with a telephone 
exchange will know that the subscriber is absolutely protected 
from severe shock in the case of contact between the tele- 
phone wire and a “ live” trolley wire or third-rail. 

THE oscillographic wave tracer of Mr. RUDOLF GOLD- 
SCHMIDT'S design, an illustrated description of which appears 
in another column of this issue, has the merit of being simple 
and, presumably, cheap, and it will find a ready application 
for tracing simple current waves. The periodic time of 
sog, Seconds claimed for the apparatus is good indeed, 
although still about twice as high as the limit reached in 
the Duddell oscillograph. It is a pity that Mr. GOLDSCHMIDT 
has omitted a reference to the self-induction of the instru- 
ment, as, judging by the design, this item might not be 
negligible. 

PARTY-LINE telephone systems have considerable fascination 
for the inventor, but they have never found much favour with 
telephone engineers in this country. Although they must, it 
seems, be taken account of in published lists of charges, there 
are few districts in which they have become popular, either 
with the telephone manager or the general public. The party- 
line systems that have been used so far in this country have 
suffered from the disadvantage that any one of the party 
subscribers can listen-in, and even speak in, while one of the 
others is speaking. There is also the trouble that two of the 
subscribers can monopolise the line, as, although on the auto- 
matic calling system, the operator knows when they are 
talking, she has no means of disconnecting them unless, indeed, 
she chases them away by an application of the ‘busy back," 
or relegates them to the “howler” for a period. The new 
system devised by Mr. PAUL ARNHEIM, and described in 
another column, removes this defect in an extremely clever 
manner, but in doing so it introduces, almost of necessity, 
another, namely, that the subscribers to the same party line 
are debarred from communicating one with another. 

THE main question in connection with party lines, however 
is, what is to be considered their object from the telephone 
manager's point of view ? Are they intended to attract 
a permanent class of party-line subscribers, or are they 
merely, as it were, a bait, to attract new telephone users, who, 
having tasted the advantages to be gained even by this incom- 
plete service, will be induced to have a line of their own?! If 
party lines exist only for the latter purpose, probably the 
present systems are good enough. On the other hand, if the 
party-line subscriber is to be considered as permanent, the 


- — — — — С 


THE ELECTRICIAN, APRIL 14, 1905. 


1035 


question of improving the system becomes a simple matter 
of cost, and the cost at the switchboard must be con- 
sidered equally with the cost of the line and apparatus. 
A ten-party line will bring in more income than the 
same line used by one subscriber, but the outlay on the 
subscribers’ instruments and accessories is more than 10 


times as great, and the switchboard space it occupies at 


the exchange is also far greater. In the large exchanges in 
the City of London, for instance, about 140 message-rate 
subscribers per operator's position is probably the limit, but 
with “unlimited service ” subscribers this figure is only about 
60: party-line boards with 10 party lines would probably 
require an operator's position for about every 40 lines. This 
part of the switchboard will, therefore, be much dearer, as 
the number of multiples required increase with the number of 
operators’ positions. It is also conceivable that a large addi- 
tion of party-lino subscribers to an exchange will have a 
retarding effect on junction working. Further, the question 
arises, will it pay to provide for the less remunerative of the 
subscribers’ apparatue, which requires the most skill in operating 
and maintaining? These points will have to be decided before 
party-line working improves its position. If the Arnheim 
system proves that it can continue to work as well as in the 
apparatus we inspected this week, it will afford an excel- 
lent basis upon which such comparative estimates can be 


established. 
— Č 


Sheffield University.—Intimation has been received by the 
promoters of a university for Sheffield that the Committee of 
the Privy Council have decided to recommend the King to 
grant a Charter incorporating a University of Sheffield. 


A New German Combine.—A new addition to the list of 
amalgamations in the German electrical industry has just been 
announced—namely, between Messrs. Felten & Guilleaume, 
of Miilheim-on-Rhine, and the Lahmeyer Co. of Frankfort-on 
Maine. The new company, we are informed, will bear the 
title of The United Felten & Guilleaume & Lahmeyer Works 
Co. 

Technical Institute Inspectorships.—The Council of the 
Association of Teachers in Technical Institutes has passed a 
resolution that In view of the present advertisements for 
various inspectors for technical institutes generally, appoint- 
ments should be given to candidates who have had actual 
experience as teachers in the technical movement.” 


Wireless Telegraphy in Spain.—In a report to their Govern- 
ment, concerning the applications and adoption of wireless 
telegraphy, the Spanish Ministers for the Home, Marine and 
War Departments recommend that in contracting for the 
service no mention should be made of any particular system, 
and that the system offering the greatest advantages should 
be adopted. 

Pyramid Struck by Lightning.—The second great pyramid 
of Ghizeh was struck by lightning slightly below its apex during 
a violent thunderstorm on March 31st. Several huge stones 
were dislodged, and were precipitated to the sands below. The 
storm was the most violent experienced in Egypt for 15 years. 
It is reported that none of the pyramids has ever been struck 
by lightning before. 

Royal Society.— Among the Papers down for reading yester- 
day were the following: On a New Type of Electric Furnace; 
with a Re-determination of the Melting Point of Platinum,” by 
Dr. J. A. Harker. Communicated by Dr. R. T. Glazebrook, 
F. R. S. The Improved Electric Micrometer,” by Dr. P. E. 
Shaw. Communicated by Prof. J. Н. Poynting, F. R. S. The 
Amplitude of the Minimum Audible Impulsive Sound,” by Dr. 
P. E. Shaw. Communicated by Prof. J. H. Poynting, F. R. S. 


Cable Interruptions. Date of Interruption. 


Cayenne—Pinheiros .........................» Aug. 18, 1902 
Belssi-Issa (Yemen)—Camaran .. ............. Oct. 22, 1902 
Tarifa—Tangiler ........ eere trn Jan. 18, 1904 
Jamaica—Colon ............ .. Jan. 10, 1905 
Fort de France —Paramaribo .................. April 2, 1905 
Pernambuco—Para .......................... April 6, 1905 
Maranham—Ọeara ............................ April 6, 1995 
Медап—О1!еМеһ.............................. April 8, 1905 


The Proposed Municipal Electric Tramways at Chicago.— 
The Corporation of Glasgow has received a singular although 
complimentary request from the newly-elected Mayor of 
Chicago. As was announced in the columns of The Electrician 
last week, the latter city has decided to take over some 
thousand miles of electric tramways from the companies at 
present working them, and now Mr. James Dalrymple, the 
manager of the Glasgow Corporation tramways, has received an 
invitation to go over to Chicago to confer with the mayor on 
the subject. A communication was received by the Glasgow 
Corporation asking it to accord Mr. Dalrymple 30 days' leave 
to visit Chicago, and this was granted unanimously. 


Lightning Conductors.—On Saturday Mr. W. H. White- 
house read a Paper on “Lightning Conductors” before the 
Birmingham and District Electric Club. In 1872 19 per cent. 
of the telegraph instruments in this country were damaged by 
lightning, but in 1889 the number damaged was only 1:8 per 
cent., this decrease being due to the employment of an ordinary 
galvanised No. 4 iron wire running down each pole. The 
lecturer then proceeded to describe the phenomena of light- 
ning discharges, including forked, sheet and globular lightning 
and St. Elmo's fire. Through the kindness of Mr. A. Hands, 
of Messrs. G. W. Grey & Sons, the Paper was illustrated with 
a number of lantern slides of buildings damaged by lightning. 


North-East Coast Institution of Engineers and Ship- 
builders.—This Institution will hold its eighth general meeting 
of the session in the lecture theatre of the Literary and Philo- 
sophical Society, Westgate-road, Newcastle-upon-Tyne, to-day 

Friday), at 7 p.m., when the President, on behalf of the 
Council, will nominate the following gentlemen to be balloted 
for to fill vacancies :— 

President: Right Hon. Lord Armstrong. Vice-Presidents: Messrs. 
J. M. Allan, W. H. Dugdale, Summers Hunter and James Marr (three to 
be elected). Hon. Treasurer: Mr. G. E. Macarthy. Other Members of 
Council: Messrs. George J. Carter, H. Raylton Dixon, David R. Mac- 
а Robert Roger, Robert Wallis and George D. Weir (five to be 
elected). 

Any member can add to the above nominations at the meeting. 


Complimentary Dinner to Mr. T. C. Martin.— Mr. T. C. 
Martin, editor of the Electrical World of New York, was enter- 
tained at dinner last Saturday, at the Café Royal, London, by a 
number of friends, in appreciation of the cordial welcome and 
assistance which he had extended to the Institution of Elec- 
trical Engineers during their visit to the United States last 
year. The following gentlemen were present: — 

Mr. G. L. Addenbrooke, Mr. H. Alabaster, Prof. W. E. Ayrton, Mr. D. 
Bates, Mr. C. H. W. Biggs, Mr. R. W. Blackwell, Mr. J. T. Connolly, Prof. 
J. D. Cormack, Col. R. E. B. Crompton, Mr. R S. Erskine. Mr. T. E. Gate- 
house, Mr. J. Gavey, Mr. R. Kaye Gray, Mr. H. E. Harrison, Mr. J. 8. 
Highfield, Mr. E. H. Johnson, Mr. J. E. Kingsbury, Mr. G. Lang, Mr. G. C. 
Lloyd, Mr. W. M. Madden, Mr. F. W. Martin Mr. W. M. Mordey, Mr. F. 
H. Nalder, Prof. J. Perry, Mr. A. H. Preece, Mr. F. C. Raphael, Mr. J. 8. 
Raworth, Mr. A. C. Shaw, Mr. Alex. Siemens, Mr. A. C. C. Swinton, Mr. 
М. J. E. Tilney, Dr. В. M. Walmsley, Mr. F. Ward, Mr. Н. Laws Webb, 
Mr. Joseph Wetzler, Mr. E. B. Woollan. | 

The Junior Institution of Engineers.—A large number of 
members of this Institution visited the Willesden power bouse 
of the North Metropolitan Electric Power Supply Co. at 
Taylors-lane on Thursday, last week. In the absence of the 
engineer-in-chief, Mr. E. T. Ruthven-Murray, they were con- 
ducted round by the station superintendent, Mr. F. D. Napier, 
and his assistants. Double-current generators are employed 
in the works. Continuous current is generated directly at a 
pressure of from 490 to 540 volts suitable for the 2 x 240-volt 
network surrounding the works, and this fixes the average 
pressure of the alternating-current terminals of the same 
generators at 316 volts.  Step-up transformers with a 
ratio of 1 : 9 are employed, raising the pressure to an average 
of about 2,850 volts, at which it is transmitted to the sub- 
station There, variable-rate step-down transformers and 
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rotary converters reduce the pressuredown to that suitable for 
a 2x240 volt three-wire continuous-current distribution. A 
detailed illustrated description of the works appeared in The 
Electrician, Vol. LIII., pp. 900 and 940, and of the sub station 
in The Electrician, Vol. LIII., p. 1021. 


Obituary.— We. regret to record the. death of Mr. John 


Verity, J.P., at the early age of 42. Mr. Verity's grandfather 


was the founder of the firm of B. Verity & Sons, to the manage- 
ment of which the deceased gentleman succeeded at an early 
age, after completing his education at University College, Lon- 
don, and in Germany. Не took an active interest in politics, 
and was once selected as Parliamentary candidate by the 
Liberal electors of the Aston division, but ill-health compelled 
him to decline the nomination. About four yeara ago he acted 
as High Sheriff of the County of London. His death occurred 
on Thursday last week, as the result of a chill, although he had 
not been in good health for some time. Mr. Verity's name 
was & very familiar one in the electrical world, and his loss 
will be deeply regretted by his large circle of friends and 
acquaintances. 

The death occurred at Sunderland on Saturday of Mr. Frank 
Caws, civil and electrical engineer, well known in connection 
with the speed-testing of vessels. 

Electrically-driven Lifts.—Mr. F. O. Hunt informs us that 
he was incorrectly reported in our last issue with regard to 
his remarks in reply to the discussion on his recent Paper on 
* Electrically-driven Lifts." He did not agree with Mr. Cross 
that a long idle travel between the contacts was a remedy for 
switch troubles, but stated that he considered a three-point 
bias to be an essential feature of a good hand-rope gear. 
With regard to three-phase lifts, he had found no difficulty in 
arranging the controlling apparatus, and gave some particulars 
of a controller which he had designed for the General Electric 
Co. in 1898. His reference to buffer stops was made with 
respect to the special problem of a printing-office lift, where the 
cage had to be brought to rest within a limit of error of about 
зіп. owing to its use in handling type formes. The state- 
ment attributed to him with regard to a wire between the limit 
switch and the reversing switch was also incorrect. Mr. Hunt 
informs us, in addition, that he had no figures as to the rela- 
tive durability of ropes when winding with rope or V-sheaves, 
and tbat information relating to this matter had been inten- 
tionally omitted from his Paper. 


* The Central"—In the current issue of this successful 
periodical the principal article, by Mr. Ralph Freeman, is 
devoted to the Victoria Falls bridge, to which reference was 
made last week in The Electrician. The author proposes, in a 
subsequent article, to describe the methods adopted for trans- 
porting materials across the gorge during the building of the 
bridge. Prof. H. E. Armstrong contributes the third part of 
his serial on The Mechanism of Combustion," and this is 
followed by an article showing how students at the Central 
Technical College may enter the public works department of 
India, or obtain commissions in the army after having com- 
pleted their studies. An interesting illustrated article on the 
Klingenberg carriage switch gear is contributed by Mr. 
J. D. Griffin, and the number concludes with “Old Student 
Notes.” In these latter it is announced that Dr. M. O. Forster 
is among those proposed for election to the Royal Society, he 
being the second Centralian to receive this distinction. The 
editorial columns contain the announcement that it is proposed 
to establish an employment agency for old students, in con- 
nection with the Old Students’ Association. 

Mishap on the Central London Railway.—On Tuesday 
evening, between 5 and 6 o'clock, a 300kw. air-cooled trans- 
former caught fire in the Notting Hill Gate sub-station of 
the Central London Railway, The remaining two of the group 
were also burnt, but it is not known whether the fire was 
communicated to them by the third, or whether all three were 
ignited internally. From the transformers the flames spread 
to some cables, and to anyone familiar with the construction 
and lack of room at the Notting Hill sub-station this is not 
surprising. А considerable quantity of smoke was produced, 
and, as it was forced up the air shaft by the fans down below, 
а certain amount of alarm was created at the surface. The 
fire brigade was summoned by a passing policeman, but the 


outbreak was extinguished with the company’s own hydrants, 
and no difficulty was experienced by passengers in getting out 
of the station. The entire line was shut down, however, and 
one train had to be emptied in the tunnel ; but the passengers 
walked along the permanent way to the station, without show- 
ing any signs of panic. Full working was not resumed for 
about an hour, but the lighting and lifts were supplied con- 
tinuously from the Bond-street sub-station. 


Electricity in Mines.—In a Paper on the “ Use of Electrical 
Energy in Mines and Collieries " read before the Manchester 
Local Section of the Institution of Electrical Engineers on 
March 28th, Mr. M. B. Mountain included a résumé of the 
respective advantages and disadvantages of continuous and 
alternating-current for mining work. He also described some 
of the various applications of electricity to haulage, m 
and coal cutting, while the Paper concluded with a list o 
some of the more important collieries at home and abroad 
which have been equipped electrically. In the discussion, 
Mr. G. G. L. Preece expressed agreement with the author in 
advocating the use of long cleats for cari! cables in the 
mine shaft. Messrs. R. H. Willis and J. D. Bailie favoured 
centrifugal pumps as against ram pumps. Mr. J. D. Bailie 
quoted an instance of a colliery where the works cost per unit 
was only 0:229d., and, allowing 10 per cent. for depreciation, 
0:544d. Mr. Austin Hopkinson said that the chief objection 


to the disc type of coal cutter was that of the coal closing in 


on thedisc. He had known six motor armatures to be burnt 
out in one month, owing to this cause. Bar cutters were best 
for soft work, because the coal could be wedged up close 
behind the cutter; the Jeffrey chain machine possessed the 
same advantage. 


Róntgen Ray Dangers.—Dr. H. W. van Allen, in writing 
to the Boston Medical and Surgical Journal, says that in Röntgen 
ray workers of experience the skin and its appendages suffer 
first, the former assuming a yellow hue which is almost charac- 
teristic. The nails and hair turn brittle and the victim 1s 
attacked by intestinal indigestion. In certain cases there is 
an inability to concentrate the thoughts for any length of 
time, accompanied by drowsiness, although in others there 18 
considerabie insomnia. The disposition of the patient becomes 


somewhat irritable and an abnormal sensation of cold is expe- 


rienced. То avoid these dangers, Dr. van Allen suggests that 
the operator should be entirely removed from the source of 
Röntgen rays. Excepting the tube, all the apparatus should 
be in one room, while the tube and couch for the patient should 
be in an adjoining room. The wall separating the rooms 
should be covered with sheet lead not less than у. thick, 
and any observation aperture should be protected with glass 
containing as much as 20 per cent. of lead. The hole may, 
however, be protected by an arrangement of silvered mirrors 
which permit the operator to observe the patient, while the 
silver on the mirrors prevents the rays coming in contact with 
him. Of course, these suggestions involve the abolition of 
fluoroscopy, but this is not considered a great disadvantage, as 
radiography is far more reliable. | 
Electrically-propelled Fire Engines at Hanover. According 
to the Elektrotechnishe Zeitschrift, it was three years on Feb- 
ruary 19th last since the professional fire brigade of Mano 
first acquired an electrically-propelled chemical fire engine an 
hose reel. It appears that the two vehicles have proved nd 
factory, and the following table contains the maintenance an 
working costs (in marks) for them for the three years :— 


1902.3. 1903-1. 1904-5. 
Motor repairs ............ e 1810 .... 86295 
Controller repairs ........ 21: — = 
Indiarubber tyres ........ 131-00 ш : 82:00 
Waggon repairs.. ........ — * . . 
Current for regular service.. 68462 615700 .... 17950 
Current for capacity tests, «с. 162.60 75˙50 єз se 
Maintenance of batteries .. 92-20 15°85 г 210 
Lubricantttt 22 50 28-00 2 

Pa! a 1,179:02(£59) 1,000°45( £50) 1,897°35(295) 


In the three years the combined mileage of the two vehicles 
amounted to 2,340, 1,930 and 2,040 miles respectively, the 
cost per car-mile being, therefore, 6:1d., 6:2. and 11˙1d. oe 
waggon for the chemical fire engine, including the compl ete 
electrical equipment, but excluding the engine proper, cost 
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£765, and the hose reel, excluding the hose, &c., cost £530. 
A few armatures, which had suffered from dampness, had to 
be re-wound in the third year, and the negative plates of the 
storage battery were changed for new ones. It is stated that 
the positive plates are still in a good and serviceable condition. 


Compressed Air Brakes for Tramways.—Brakes actuated 
by compressed air are-in common use on Continental tram- 
ways, and it is interesting to know what additional amount of 
power their use entails. In the course of an article on this 
subject, recently communicated to Elektrische Bahnen u. Betriebe, 
Herr Ph. Scholtes, manager of the Nürnberg-Fürth electric 
tramway system, states that he ran an experimental electric 


car 24 times over a line 2:56 miles long with 5:84 stops per 


mile, 12 runs being undertaken with the air-compressor aud 
air-brakes working, and the remainder with air-brakes and 
compressor disconnected. In the first case the consumption 
per car-mile was found to be 735 watt-hours, in the other case 
the corresponding figure was observed as 690. The difference 


amounts to 6:3 per cent., and the extra consumption of energy 


per stop due to the compressed air brakes was 7:5 watt-hours. 


Assuming an extra consumption of 20 watt-hours per kilo- 


metre 2 watt-hours per car-mile) the author has drawn up 


the following interesting table, which shows the surprising 
annual amount of energy required to operate the compressed- 


air system of brakes for a few prominent German tramways. 
| Car-miles Kw.-hra. required | Cost of 


Tramways. run for compressed- | extra 
annually. | air system. ‘energy in £. 

Grosse Berliner Strassenbohn .., 36,600,000 1,180,000 5,900 

» Leipzinger  ,, .| 7,£00,000 242,000 | 1,210 

Rune 4.960, 000 160,000 | 800 

Hanover .................. 4,840,000 156,000 780 

Nürnberg-Fürth ............ | 2,540,000 | 82,000 | 410 


The cost of current is assumed to be 10 pfennig (1-24. 
unit. 


this is not actually the case, 


Refractory Materials for Furnace .—In a Paper on 


this subject, recently read by Mr. E. Kilburn Scott, before the 
Faraday Society, the author dealt principally with silicon 


carbides, made in the electric furnace, such as carborundum, 
siloxicon, amprphous or soft silicon carbide ; and crystallised 
magnesite, made in the electric furnace. 

For ordinary furnace kilns, &o., carborundum is ground up very fine, 
and mixed in the proportion of pad рав by weight of carborundum to 
one part by weight of silicate of а (waterglass) After thoroughly 
brushing the freshly set firebrick to get rid of dust, &. (the mixture does 
not stick readily to a surface which hes been already fired), the carbo. 
rundum is painted on to the depth of about half & millimetre. It is then 
left for about 24 hours to dry, and afterwards the firing started u 
gradually. The result is that a layer of carborundum becomes cemente 
over the whole surface of the firebrick lining, cracks and all, and if 
properly done it adheres quite soundly. Where basic slags or basic 
materials have to be taken into consideration, fireclay is employed as 
a binder instead of the waterglass, the proportion being usually six 
parts by weight of carborundum te one part by weight of fireclay. 
Although toa certain extent self-binding when heated to a high tempera- 
ture, in commercial work it is advisable to add some form of bond to 
siloxicon. If it is desired to make up articles which can be baked 
thoroughly before use, the Siloxicon Co. recommend the addition of 
about 2 per cent. of finely-powdered alumina, the mixture to be baked at 
& temperature slightly below that at which siloxicon oxidises. In certain 
cases 5 p-r cent. of finely-powdered, refractory, plastic, non-alkaline clay 
can be used in addition to the alumina, this giving increased strength 
without detracting from the refractoriness of the article as a whole. If 
it is desired to use siloxicon as a lining to some form of furnace, the 
material is tamped into place and baked in the furnace itself ; for this 
purpose it may be mixed with either silicate of soda or coal tar. In the 
former case a solution of silicate of soda having a specific gravity of 1:1 
should be used. This can be mixed with the siloxicon until the desired 
consistency is obtained, and can be made up into a thin wash and applied 
as а paint where it is merely desired to protect some other form of lining. 
As silicon carbide is a much better heat conductor than ordinary fire- 
bricks, it is best not to use it alone, otherwise there may be serious loss 
of heat, but it should be used as a wash over other bricks; indeed, this 
may be said to be true of all silicon carbides. In other words, it is best 
to use the material as a wash over the surface of ordinary firebrie ks. 
Although silicon carbides are fairly good electrical insulators, they are 
better conductors than ordinary firebricks, heated to the same tempera. 
ture. Of course, the more porous they are the lower the electrical oon. 
ductivity. Ordinary calcined magnesite, generally in the form of brick, is 
now recognised as the best material for lining basic open-hearth furnaces, 
cement kilns, &c. It may be employed to advantage wherever high 
temperatures and chemical reactions are usually detrimental to dolomite, 
chromite and silica, 


education. 


| рег 
In the last case in the table it is assumed that al the 
cars of the system are equipped with compressed- air brakes, but 


American Industry.— Last Friday evening's discourse at the 
Royal Institution was delivered by Mr. A. Mosely, C.M.G., and 
the subject was “ American Industry." The lecturer said that 
the secret of America's industrial success lay in her system of 
There it was customary to teach four “Кв” 
of three as in England, the fourth ‘signifying 
* Reason." Every child was taught to reason and to think 
for itself instead of learning by rote. Education had done 
more for America than all the natural. resources had done for 
England. The industrial development of America was alarm- 
ing, and it behoved Englishmen to face the question in a 
serious fashion. The British Empire stood at the parting of 
the ways: either it would cling to tradition and sink into 
obscurity, or it would accept modern advances and ideas so 
that the present would be nothing more than its birth. Scien- 
tific methods of organisation must be introduced, as they had 
been in Germany, which had made miraculous progress during 
the last 30 years. The entire system of English education was 
wrong, because it did not make every child self-supporting and 
capable of rising to almost any position in the world. He had 
met would-be office boys in England who had passed through 
Board schools and were pot able to do arithmetic—they could 
barely write their own names. In justice, he confessed that 
American boys stayed longer at school, but, then, in that 
country all education was free, even including the universities. 
Mr. Mosely then launched into a somewhat lengthy advocacy of 
fiscal reform. Dealing next with the relations existing between 
employers and employed in America, he said these were most 
cordial. In almost every American factory there was an idea 
box,” into which workmen were encouraged to insert letters set- 
ting forth new ideas which might occur to them ; if these ideas 
were valuable their originators were well rewarded. In America, 
the men worked longer and harder than in England, and they 
were usually 50 per cent. better off. Machines were run at a 
higher speed and the factory organisation was immeasurably 
superior. Piece work was almost universal and prices were 
not cut. The lecture concluded, with a series of remarkably 
fine coloured lantern views showing the places visited by the 
British labour delegates to the United States. 


instead 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, April 14th. 
NonTH-EasT Coast INSTITUTION oF ENGINEERS AND SHIPBUILDERS. 

7 p.m. General Meeting in the Lecture Theatre of the Literary and 
Philosophical Society, Newcastle-upon-Tyne. Business consists 
of election of officers and council for ensuing year and the read. 
ing of a Paper on Boiler Furnaces and the Effect of Oil on their 
Ultimate Strength,” by D. B. Morison. 

INSTITUTION OF MECHANICAL ENGINEERS. 

$ p.m. Ordinary General Meeting, when the Steam Engine 
Research Committee’s Report will be further discussed. The 
President will also deliver his Address. 

Puysicat Socrety. 

8 p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) On Ellipsoidal Lenses," by R. J. 
Sowter; (2) “ The Determination of the Moment of Inertia of 
the Magnets used in the Measurement of the Horizontal Com- 
ponent of the Earth's Field," by Dr. W. Watson ; (3) Exhibition 
of a series of Lecture Experiments illustrating the Properties of 
Gaseous Ions produced by Radium and other Sources, by Dr. 


W. Watson. 
RoxAL INSTITUTION. 
9 p.m. Evening Discourse: “The Law of Pressure of Gases below 
Atmosphere," by the Right Hon. Lord Rayleigh, F.R.8. 


SATURDAY, April 15th. 


RoyaL INSTITUTION. 

8 p.m. Afternoon Lecture III. Some Controverted Questions of 

Optics," by the Right. Hon. Lord Rayleigh, F. R. S. 
TUESDAY, April 18th. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Annual General Meeting of Corporate Members only, to 
receive the report of the Council, and to elect the Council and 
Auditors for the ensuing year. 

WEDNESDAY, April 19th. | 
MANCHESTER AND NORTH or ENGLAND HOROLOGICAL Socrery. 

7 p.n. Meeting at the Municipal School of Technology, Sackville- 
street, Manchester. Paper to be read: ‘Electric Clocks,“ by 
F. Hope-Jones, Members of the Manchester Section of the 
Institution of Electrical Engineers are invited. 

| Кохлі, MicnoscoPicaL SOCIETY. 

8 p. m. Meeting at 20, Hanover-square, London, W. Paper to be 
read: “ The Application of the Undulatory Theory to Optical 
Problems," by A. E. Conrady, 
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which it is supported at the top, thus allowing all the mercury 
to return to the reservoir Е (Fig. 58) which automatically keeps 
the level of the mercury in the anode ring constant. As the 
mercury is precipitated from the liquid, so the weight of the 
latter is diminished, and in order to avoid the back E.M.F. due 
to difference in concentration of the electrolyte it is essential 
that the density of the liquid should be the same at all points 
between the electrodes. It is for this reason that the cathode 
is placed at a lower level than the anode, for then a circulation, 
shown by the lines in Figs. 58 and 59, is set up, the weakened 
liquid at the cathode rising and its place being taken 
by the replenished and heavier liquid near the anode. 
The back E.M.F., which is such an important objection in 
electrolytic meters, especially of the shunted type, is extremely 
small in this cell, and does not exceed roth of a volt. As 
the drop at full load is about 1 volt, the error caused by the 
back Е М.Е. would only be 1 per cent. at 4! th of full load. ` 

In order that the ratio of the main resistance and the cell- 
. circuit resistance may remain constant, it is necessary to com- 

nsate for temperature. This is done in the following manner : 

he electrolyte having a negative temperature coefficient, part 
of the extra resistance placed in series with the cell is of 
copper. The required amount is calculated such that the curve 
connecting the combined resistance of cell and wire with tem- 
perature (within wide limits) is a straight line which gives a 
constant value for the resistance between 5°C. and 30°C. The 
total resistance in the cell circuit is then made up to the 
amount required for depositing a chosen weight of mercury 
per Board of Trade unit passed through the meter; the 


Fic. 58, 


* making-up ” resistance is of the same material as the main 
circuit, which is usually platinoid. Final calibration is effected 
by sliding the main resistance up or down in the terminals, 
about jin. making a difference of 1 per cent. These terminals 
should be sealed after final adjustment is made, as the case has 
to be opened each time the meter is set to zero. 

Fig. 60 illustrates this meter with the single tube. (sizes 24 
to 5-ampere), whilst Fig. 61 shows the larger meter in which 
the syphon tube with its scale is seen above the second tube 
with its hundreds scale. 

Figs. 60 and 61 are illustrations of the gauze type meters, 
and, as will be seen, the meters are suspended in their cases 
by four spiral springs. A fifth and weaker spring terminating 
in the ring seen underneath the scale holds the meter in its 
working position when the ring is passed under the hook fixed 
near the bottom of the case. 

For three-wire installations, where these consist of two dis- 
tinct two-wire circuits brought down to the meter, the main 


resistance of the meter is divided into two exactly equal parts, 


the electrolytic cell with its extra resistance bobbin being con- 
nected to its ends as in two-wire meters. The meter is inserted 
at the point where the neutral is split, as in Fig. 62, and will 
give a correct indication of the total Board of Trade units on 
circuits of constant voltage. For if К, and R, are the resis- 
tances of the two halves of the meter main circuit in which 
the currents C, and C, flow, the P.D. across R,+R.=V; and 
V=C,R,+C.R,; and, as R. ZR, = R, V=R(C,+C,). Thus 
the current through the electrolytic cell will be proportional 
to the sum of the two currents. It is, however, essential that 


the wiring be split up into two independant circuits on the 
“ house ” side of the meter. : | 
Amongst the few objections to this meter may be mentioned 
the difficulty of ascertaining its accuracy on account of the 
time it takes to pass even the full-load current to produce a 
reading sufficiently large to eliminate errors in readings. The 
syphoning point also requires testing to ascertain that the 


Fic. 61. 


syphoning takes place when the mercury reaches the top mark 
on the scale. It is possible to shake mercury into the syphon- 
ing tube to a reading of about 90 and start this test from that 
point, carrying it on over the.syphoning point until a fair 
reading is obtained. A little sleight of hand is necessary for 
this operation in the case of the gauze type meters. The 


To Installation 


From Street 


Ета. 62. 


wiping out of all record on resetting to zero may lead to 

disputes as may also the loss of the final reading on removing 

the meter from the consumer's premises before it has been 

checked by the testing department. If connected up in the 

wrong way the outer lis tube is very liable to crack, when the 

meter becomes useless until refitted witha new tubeand contents. 
(To be continued.) 
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THE WORKS OF MESSRS. ELLIOTT BROS. 


The works of Messrs. Elliott Bros., makers of electrical, 
optical, engineering and mathematical instruments, are situated 
at Lewisham, and are known as the Century works, this 
name implying that the firm has been established for 100 
years. 
Elliott Bros. are keeping pace with modern progress in the 
way of labour-sáving tools and methods and of works' manage- 
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Fia. 1.—PLAN oF Messere. ELLIOTT Bros.’ WORKS. 
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| instrument maker in Sash-court, Gray's Inn-lane. After a 


rom a tour of the works it is clear that Messrs. . 
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number of changes, he removed his business, in 1830, to 56, 
Strand, where he died in 1853, his sons succeeding him. In 
about 1860, the business was removed to St. Martin's-lane, 
and Mr. Willoughby Smith became connected with the 
enterprise in 1873. As the premises in St. Martin's-lane 
gradually proved inadequate, commodious works were erected in 
Conington-road, Lewisham, and the removal to them was com- 
pleted in 1900. The plan of the works is given in Fig. 1; 
коте 420 рор including about 20 girls, are employed 
by the firm. Fig. 2 is a view of the light and airy drawing 
office, in which six or eight draughtsmen, 
including a couple of gil tracers, are em- 
ployed. The 4,000 odd drawings which have 
so far been made are dealt with by a card 
system. The blue-prints are made with the 
aid of a cylindrical arc-lamp arrangement 
which takes up little room sad is at one side 
of the drawing office. Of the other rooms on 
the first floor—viz., general office, private 
offices and works manager's office, little need 
be said beyond that they are bright and 
lofty. In the lastnamed office the orders 
are sent through to the shops, different 
coloured cards being used for the various 
shops. In order to save writing the cards 
are printed as fully as possible, the item con- 
cerning a particular case simply being 
ticked. 

Formerly the factory was driven by means 
of a gas engine, but about two years ago it 
was decided to use electricity alone for 
driving and lighting, and to buy the cur- 
rent in preference to generating it. Cur- 
rent is obtained under a special agree- 
ment from the South Metropolitan Electric 
Supply Co., who have installed and 
maintain a small sub-station in the works. 
This sub-station comprises two 100kw. 
motor-generators, each set consisting of an 
induction motor which is coupled at either 
end to а 50kw. 200-volt continuous-current 
generator. The high-tension, alternating 
current is at 2,000 volts, and no measuring 
instruments are connected on the high- 
tension side, the energy supplied being 
metered on the continuous-current side. In 
this room, called the power room, is the 
switchboard which controls 19 circuits and 
is equipped with a recording voltmeter, 
a recording ammeter and two integrating 
wattmeters, besides all the usual instruments 
and appliances. The current is conveyed 
on the two-wire system, and as an earth 
indicator there are two 200-volt lam 
connected in series across the supply 
at the switchboard, the middle. point 
between the two lamps being earthed. 
If an ‘‘eaith” develops on one or the 
other side of the system, one of the 
two lamps will extinguish and the other 
wil burn with full brilliancy. Ordinarily 
both lamps burn dimly. The continuous- 
current generators work in parallel with 
a storage battery, and most of the 
energy supplied by the sub-station is used 
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ment generaly. The greatest strides in this direction have , for operating the motors distributed throughout the works. 


taken place quite recent P American methods and tools having 
been extensively adopted. The card system is employed for 
putting work through the shops, for calculating costs, for 
filing drawings, &c., while a number of regulations of a 
social nature tend to increase the cordial relations existing 
between employees and employers, thus developing the intel- 
lectual interest taken by the workmen in their work. 

The founder of the firm of Messrs. Elliott Bros. was 
William Elliott, who started business in 1800 as a drawing 


| 


There are altogether some 35 motors, all designed for 
200 volts and varying in power from } Н.Р. to 10 Н.Р. 
Since the machine tools have (with the exception of the 
wood-planing machine) to deal with light work only, groups 
of machine tools are usually driven by belting from counter- 
shafting which is belt-driven from an electric motor. It 
will be noticed from the accompanying illustrations that the 
motors and counter-shafting are clamped to the iron I oe 
No holes are bored in the girders and the motors and shafting 


D 
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may be shifted or removed with little trouble. There are | inserted into a slot which is uncovered when the tool is taken 
three motors at present in various parts of the works for| away. In order to ensure that the workman gets his metal 
driving two air compressors and one vacuum pump respec- | disc back again the arrangement 1s such that the tool а 
tively, but arrangements аге now being made for driving all | replaced before the metal disc is taken out of the slot. Er 
three machines by belt from а 10 H.P. motor in the power door to the stores is the tool room which is equipped wit 
lathes made by Messrs. Brown & 
Sharpe, Pratt & Whitney and 
Ludwig Loewe, Brown & Sharp, 
universal milling machines and 
shaping machines of American 
manufacture. In addition, there 
are a number of small bench 
lathes, drilling machines, de. 
Some fine samples of stampings 
аге to be seen here; for instance, 
the frame of a moving-coil instru 
ment, formed out of one piece of 
aluminium. Another interesting 
sample of work is the alum: 
nium tubing used for instrument 
pointers. This tubing has an out 
side diam. of 0:036m. and a 
internal diam. of 0:032in; Most 
of the machine work is done in 
the main shop (see F ig, 4), 160ít. 
by Soft., which is wel equipped 
with modern machine tools, in. 
cluding about 20 milling machines 
by Messrs. Brown & Sharpe, 
Alfred Herbert and others, and 
about 10 automatic and “capstan 
lathes, a series of multiple Spin. 
dle drilling machines, &e, Th: 
| | machining: is done at one end, 
Fic: 2.—Drawine Orrick. | the fitting at the other end, and 
a | | | a small space between the two 
room. With regard to the general arrangement and equip- | portions is taken up by the inspectors bench, where the 
ment of the shops, it шау be noted .that the floors are mostly | machined parts are tested as to accuracy. Thes floor is of 
of wood blocks, und that the rooms and shops are heated by hot | concrete, with a 2in. layer of wood on the top. Much use 
water, the pipes not being run along the walls, as is usually the | is made in this shop of grinding methods for removing 
case, but suspended well away  . | | 
from them above the men's heads. 

The foundry (Fig.8)is equipped ^ ^ 
with four coke furnaces and one 
gas furnace. All the firm's copper, 
brass, günmetal and aluminium 
casting is done here. Adjoining 
the foundry is the soldering shop, 
which contains a number of acid 
tanks for cleaning metal, a band- 
saw for cutting the castings, an 
American soldering pot heated by 
gas, and other appliances. Com- 
pressed air at 1111. is used here for 
soldering purposes. The smithy 
contains a forge, a belt-driven 
power hammer, a number of gas- 
firel ovens for hardening and 
tempering, &c. The temperatures 
in these ovens are measured by a 
pyrometer, while a table hung up 
on the wall near by gives the 
proper temperatures for harden- 
ing and tempering steels with 
various percentages of carbon. The 
stores are divided by a gangway 
into a department for raw material 
and a department for finished 
parts. It is, as far as possible, 
a principle of the firm to send 
out of the stores the material | | "RM Т 
already cut to proper dimensions, and for this reason а | metal. One of the most interesting novelties in the. xa. 
circular metal saw and an automatic saw of the usual design | of machine-tool design is a magnetic-chuck, fitted to Ж 
form part of the equipment of the raw material stores. When American grinding machine. The slide rest of, inp 
a workman requires a tool it is handed to him in exchange for | is fitted internally with windings, which convert it] into 
a small metal disc bearing his number. This metal disc is | powerful magnet ready to attract small pieces of iron or 800%. 


Fic. 3.—THE FOUNDRY. 
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At the time we saw the machine it was grinding a considerable 
number of thin steel pieces down to a uniform thickness. 
These pieces are first arranged side by side on the slide rest, 
then the current is switched on and the pieces are attracted so 


powerfully that they cannot be removed by hand. Current is 


led to the slide rest—which moves forwards and backwards 
during the process of grinding— by a flexible conductor, and it 


1048 


Wheatstone receivers, &c. There are here a number of small 
bench lathes, each belt-driven from a 1 H.P. motor. Опе 
of the largest rooms is the test room (Fig. 5) for testing all 
kinds of instruments. ЧЋе equipment of this department 
includes a number of standard voltmeters and ammeters, 
standard resistances, current transformers and voltage trans- 
formers for high pressures. Continuous, single-phase, two-phase 


is said that the consumption of current for this device amounts , and three-phase current at all frequencies is obtained from foür 


to about 4 ampere at 200 volts. 


are the engraving machines, which work on the pantograph 


principle and are capable of engraving, by means of a miniature 
milling cutter, letters of any size and arrangement. A number 
of Murray type-printing telegraph instruments are at present 
being manufactured in this shop for some foreign countries. 
Certain aluminium-zine castings for instrument parts are cast 


in metal moulds under pressure, the composition of alloy and 
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Other interesting machines | motor-generators in this testing room. One set gives current 


waves of sinusoidal form, the second set produces flat-current 
waves, while the third set generates current, the waves of wlüch 
are peaky. As the generator of the first set is built up of two 
halves, it із easy to obtain any phase displacement bet ween voltage 
and current by shifting the halves relatively to one another; this 


can be done while the machine is running. The equipment of 


the testing room also includes a storage battery of eight E. P. S. 


ДАГА; 


Ета. 4.—MaiN MACHINE SHOP. 


method of casting producing results more .acourate than with 
ооз metal and methods; so that much machining. is 
saved. AE 
In an adjoining shop the nickel-plating and copper-plating 
of instrument parts is carried on, a 3kw. motor generator being 


employed for converting the ordinary supply voltage from 


200 to 6 volts. In several small shops close by polishing, 
lacquering and japanning is carried on. The wood-working 
shop is equipped with the usual machine tools, including an 
over and under-type planer, which is separately driven by 
belts from а 3 H.P, motor. A corner of this shop is taken up 
by the polishing and varnishing department. In another room 
the paper used in recording instruments is ruled and printed, 
the printing machines being driven by two 4 Н.Р. motors, and 
in the same room there is also a small printing press for 
printing cards, pamphlets, &c. Adjoining this room is the 
shop for fine work in connection with telegraph apparatus, 


„K 58" cells for heavy currents and a battery of 1,000: small 
cells, made at Century Works, for pressures up to 2,000 volts 
and smallcurrents. There are several shops grouped around this 
testing shop, in which coils are wound, impregnated and baked 
in a.vacuum oven, the permanent magnets for instruments are 
tested as to their magnetic strength, and instruments of great 
precision, such as galvanometers, &c., are assembled and tested. 
Near the entrance, finally, are two shops where condensers are 
made and tested, the temperature being kept constant by a 
special hot-water system and a fan. 

The firm have lately introduced a number of innovations of 
a social kind. Evening classes and lectures, for instance, have 
been organised for teaching the boys and enabling the men to 
progress in their work. Four committees, entitled respectively, 
the welfare committee, suggestion committee, factory com- 
mittee and sales committee, have been established, and each 
meets once a week. The fitst two are composed of members 
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of the staff and a number of workmen, while the last two are 
composed of members of the staff only. The welfare com- 
mittee concerns itself with lectures, entertainments, visitors, 


&e. One of the most important committees is the suggestion 
committee, and we are told by Mr. G. K. B. Elphinstone, who 
kindly conducted us around the works, that the suggestions 


Papers and, discussions, library, the education of the boys, 


various departments before 1 o’clock on Saturdays instead of at the gate 
as at present. Each man’s money could be handed to him at his bench 
in exchangé for his card, and the amount checked by him in the presence 
of the person in charge of the money-boxes. This would be much appre- 


ciated by everyone, would prevent a rush being made for first place, and 
induce orderliness when leaving off at 1 o’clock. 
Suggestion No. 55.—Castings for magnetic sbunts should be made 
thicker webbed as tightening.up they more or less crack on a 12“ pile of 
iron concerning D.A.G. and Bridge types. | 


Fico. 5.— INSTRUMENT TEsTING Коом. 


already made had been valuable either in reducing the cost of 
manufacture or increasing the efficiency or usefulness of instru- - 
ments. As showing the nature and scope of tbe suggestions 
accepted, the following examples are of interest :— | 


Suggestion No. 14.—1 suggest that in future the wages be paid in the 


Thus details of instruments are constantly being improved, 
and new designs are brought out from time to time. At pre 
sent the switchboard for the Marylebone District Council is 
going through the firm's works. This switchboard is to con- 
trol 14 generators and 34 feeders and is to deal with 10,000kv. 


UNSOLYED PROBLEMS IN ELECTRICAL 
ENGINEERING.“ 


of the first magnitude. The problem has been insufficiently inves- 


tigated, but it appears probable that many of the mysterious perio- 


_ rations of the insulation of our underground cables are comment 


BY COL. К. E. B. CROMPTON, С.В. 


In these later days of large power schemes, the importance of 
protecting our works against lightning stroke has become in. 
creasingly evident. For along time we thought that the damage 
caused by lightning was contined to systems of overhead con- 
ductors, as its effect on these was at once evident, but during 
recent developments of large power schemes, employing systems of 
conductors to carry the energy into districts where the use of over- 
head conductors is inadmissible, the influence of lightning discharges, 
or of earth strokes connected with them, on our underground 
systems, has been undoubtedly the cause of many failures and 
interruptions to service, the investigation of which forms a problem | 


by static charges due to condenser effects produced on a gigantic 


scale in the system. I have been slowly gathering evidence during 
the last few years, and find that most of the engineers who have 
studied this question are in agreement with me, that our present 
methods of detecting or guarding against the effects of frequent and 


hitherto unnoticed static discharges, are altogether inadequate 10 


protect our works. During а recent conversation with Prof. Elhu 
Thomson he reminded me of the undoubted fact that lightning 
strokes very frequently follow one another over nearly if not the 
same identical air path. He seems to think that the dielectric 
strength of the air at this point is reduced or partly broken down 
by the passage of a powerful lightning stroke, which facilitate: 
the passage of subsequent strokes at the same point. Аге we to 
conclude that corresponding conditions of weakened path are эе 


Abstract of the ‘James Forrest Lecture, delivered before the up below the earth's surface and consequently affect us by affor- 
Institution of Civil Engineers on Monday. ding paths for disruptive discharge through underground mains 
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Closely allied with the investigation of these interesting pheno- 
mena are the hitherto unexplained causes of ball lightning. We 
have such consistent accounts given by truthful and competent 
observers of balls of fire moving slowly in the air or rolling along 
the ground, sometimes attended with slight noise or explosion, in 
others by violent disruptive effects, that we cannot refuse to believe 
that ball lightning is a reality. As Planté in his researches has dis- 
tinctly stated that he was able to reproduee ball lightning effects on 
a small scale when experimenting with direct currents of high 
E.M.F., there can be no doubt that Nature does produce these 
phenomena for which at present we have no explanation to offer. 
Those of us who were at St. Louis last summer witnessed: the 
remarkable luminosity surrounding the electrical conductors carry-. 
ing currents at the extremely high pressure of 100,000 volts. It 
appeared under those conditions of electrical stress as if the air 
itself became luminous, and I suggest that this may throw some 
light on the phenomena of ball lightning. l P i 

There appear to be three hypotheses of the cause of terrestrial 
magnetism, the first being that the crust of the earth has at some 
time, probably shortly after solidification, become a permanent 
magnet owing to the circulation of electric currents which possibly 
may have been produced by thermal causes; the second being 
that the cause was originally; and may still be, connected with the 
earth’s rotation, which has gradually accumulated its magnetic 
field much as is the case with an ordinary self. exciting dynamo; 
the third hypothesis being that the sun itself is the power station 
for the whole solar system, and that each of the planets is merely 
a distributing station for the energy generated in the sun. It can, 
however, be shown that the direct magnetic effect of the external 
field produced by the sun must be small, although we know that: 


i 


changes taking. place in the sun are unquestionably associated with: 
the appearance of the magnetic storms which are of such importance: 


to the navigator and the telegraphist. : 


Another problem which is only now conrmencing to pass outside 
the domain of the physicist into that of the engineer is that of the 
etheric transmission of power. "The development of electric-wave 
telegraphy is an excellent instance of the various stages of the 
solving of an electrical problem. We may consider that the etheric 
transmission ‘of signals up to a given distance, and notably for the 
purposes of signalling to and between ships at sea, is practically 


solved, although there are many secondary problems arising out of 


it. No doubt the first and most itnportant of these is the production 


of wave trains sufliciently powerful and of the right character to 


yield the best results. Fleming has particularly devoted himself to 


this subject, and the value оё his inventions has been fully acknow-. 


ledged by Marconi. What we require is a better method of 
originating a continuous train of waves rather than intermittent 
ones, and here we can formulate our ргоЫега, which may be 
solved by the. mechanical engineer, or probably by the electro. 
chemical engtnecr. None of us has as yet succeeded in construct- 
ing an alternator with a frequency approaching 1,000,000 per 
second; but who can say that recent developments in extremely 
high-speed turbo- generators of the De Laval type may not furnish 
us with a good start in obtaining such frequency by mechanical 
means? Again, turing to the possibilitiés within reach of the 
electro-chemist, very promising attempts have already been made by 
Lodge and others to produce electrical oscillations from condensers 
charged by а Cooper-Hewitt mercury vapour lamp. Duddell has 
shown by his investigation of the singing arc that herein lies a 
method of producing & continuous series of discharges, although in 
this case the frequency obtained is not sufficient for the purpose. 
One problem connected with electric wave telegraphy requires 
mention, although I believe it has been already nearly, if not com 
pletely solved by Fleming. I refer to the noise caused by the 
signallmg spark used in wireless telegraphy, especially on board 
ship. The loud cracking discharge of this spark has the two-fold 
disadvantage of being а nuisance to anyone in the neighbourhood 
of the apparatus and of entirely defeating secrecy, as the message 
can be read by anyone conversant with the Morse alphabet. 
Fleming has caused the discharge to be produced in cast-iron vessels 
filled with nitrogen or carbonic acid under pressure, and by this 
means has practically succeeded in silencing the spark, even when 
large powers are employed. 


It is evident that the consequences which would follow on the 
etheric transmission of considerable amounts of power would be so 
startling, from every point of view, that they would revolutionise 
our ideas socially and politically, and would profoundly affect all 
our present conditions of life. 

It is 30 years ago since we were introduced to the dynamo. 
progress of our design has been marked by constant alteration 
following on new discoveries of systems of generating and utilising 
electrical energy, but throughout the considerable changes of the 
many systems that have been tested and still survive, I find that 
we meet with the one mean group of problems which forin the 
central feature of all our designs, those relating to the designs and 


construction of the most efficient magnetic field, which for con- 


venience I hereafter call the problem of core and coil.” The 


the core first. 
able part of the path of the magnetic field should lie within the 


The 


eleciro-inagnet bears the same relation to electrical machinery that 
the cylinder, piston, and crank, bear to the steam engine. Take 
In most cases we find it necessary that a consider- 


metal which possesses the highest permeability for magnetic lines 
of force. This, up to the present has confined us to iron in its purest 
form, which, when cast or produced by methods where it has been at one 
time in a molten condition, the engineers have preferred to call steel. 
When we first formulated our requirements for core material they 
were exceedingly simple. We only stipulated that it must be 
permeable, easily cast, forged or worked into the shapes in which 
we required to use it, of “sufficient. méchaniral. strength and easily 
cut or shaped up by maélíine' tools. These requirements were 
easily met by the addition of small percentages of nickel and alu- 
minium, as the use of these alloys produced cores with extreme 
permeabil:ty ; but when it became of extreme importance to mini- 
mise eddy currents, we found it necessary to subdivide our cores 
mechanically, either by slotting or sawing the solid castings or by 
forming our. magnet arms of thin wrought-iron: plates, which are 
held in position by being cast into cast-iron or cast-steel yokes. But 
at this stage we encountered an annoying. difficulty, which still 
exists and has been the cause of much disappointment and loss to 
steel founders and dynamo ‘builders. I refer to the difficulty. in 
producing steel castings for magnets, yokes and franies sufficiently 
free from blow holes or porosity to ensure that the. magnet core 
portions are of equal density of mass and, therefore, of sufficiently 
equal magnetic moment. COMM | | > 
This poresity of stecl castings. will continue to exist so long as 
they are poured from steel or ingot iron comparatively free from 
carbon, silicon and other шшр which are. present in cast iron, 
and thereby lower its melting-point. The purer material is so 
viscous that it does not run smoothly into the moulds, and con- 
sequently entraps the. gases to form the blow holes and irregu- 
larity of mass that I complain of. This difticulty is a real one, 
hnd may possibly be met by further development of Barrett's 
discovery that the addition of silicon in suitable proportions to 
east iron renders the whole very fusible, so that complicated and 
difficult castings free from porosity can be made. from it, but in 
addition he has shown that we have the great gain from it. ав it 
reduces hysteresis. It is. probable that the silicon acts by reducing 
the, combined c rbon that is in the iron in the form of carbide, 
so that the pure iron is left with'a structural formation calculated 
to give high-permeubility, as it will be in the form: of a sponge or 
network, which will give.great freedom for molecular movement; 
morcover, at first sight we might think that such pure iron would 
have the disadvantage of reducing resistivity which would facilitate 
the formation of eddy currents, vet in practice this ‘is not so, às 
although the iron has lessened resistivity the cross-section of tlie 
filaments of the pure iron sponge are small, and therefore the mass 
as a whole has considerable resistance to these eddy currents. 
Barrett's discoveries, therefore, point in the, direction from which 
we may hope to obtain considerable improvement in our magnet 
cores. We may, therefore, reformulate our requirements for these 
cores as follows: Maxinium of homogeneity, permcability, Лом 
hysterie coefficient, high resistanec' as h mass to eddy currents’; oc 
course, all this combined with sufficient mechanical strength to 
resist the stresses due to centrifugal forces when the core forms part 
of the revolving mass or to the stresses set up by magnetic attraction 
when they form part of the frame of a stator or magnetic ring of 
large dimensions. In the other class of cores, particularly those 
subjected to alternating electrical stresses, such as the corcs of trans- 
formers, we cannot hope to obtain sufficient freedom from the losses 
due to eddy currents by means other than minute subdivision, that 
is tO say, by lamination, or by forming the cores of a bundle of 
individual wires. A great part of our constructive work: lies in 
the organisation of the labour necessary to fit together the large 
number of sheets or stampings which go to form this class of cores. 
Where such cores are used for revolving armatures we meet with 


the secondary problem of securing satisfactory balance of the rota- 


ting mass, and it is not easy to obtain this, as any turning or cutting 
process applied to the edges of the thin: sheets has a tendency to 
bring them into electrical conducting;contact at the edges and ends ; 
facilitating the eddy currents. The same difficulties occur in smooth- 
ing out of the tunnels or slots of our armatures, and a satisfactory 
means of carrying this out cheaply and efficiently has yet to be 
found. Т cannot close this core question without referring to the 
interesting discoveries of Dr. Heusler of magnetic non-iron alloys. 
Dr. Hadfield has produced for Dr. Fleming rings formed of an alloy 
of aluminium, copper and manganese which is nearly as magnetic 
as a low grade of cast iron, although it contains no iron at all. It 
is possible that the whole secret of magnetism is locked up in these 
rings; at any rate the discovery is of extreme importance, and may 
have wide-reaching influences on the question of cores. 

From the first we found that the moet convenient method of 
forming our existing coit or helix was by winding up into & coil on 
the core itself, or on a separate frame slipped on to it, copper wire 
of circular cross-section and covered with a fibrous insulating 
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material, sueh as cotton or silk thread. The mass of the wound 
coil is, however, largely made up of insulating material, as, on 
account of the circular section of the copper itself, there is much 
wasted space. Moreover, on account of the low heat conductivity 
of the mass of insulation and the waste spaces entrapping air, the 
heat-conducting properties of the coil as a whole are very low. Ап 
ideal winding of a coil consists of thin copper strip wound on its edge 
into correct position by suitable machinery, each turn being insulated 
from the adjacent turn by a thin film of insulating material 
applied to it at the time it is being wound. It will be seen that we 
gain greatly in reducing the bulk of the winding, weight and cost 
of copper, and as the magnet arms are shorter we gain greatly in 
the size and cost of the framework of the machine, but in order to 
apply it generally to the smaller class of apparatus we still require 
a combination of rolling, winding and insulating machinery which 
will t&ke the rough copper strip, and &t one operation reduce it to 
the correct cross-section, winding it into place, and apply the coat- 
ing of insulating material. In order to render the coils non. 
hygroscopic we have already introduced vacuum machinery to 
remove the moisture after they are wound, and afterwards we inject 
our waterproofing and insulating varnishes under pressure to fill 
up as far as possible the interstices. Quite recently in connection 
with this winding question another difficulty has been observed by 
Highfield and others—.e., the formation of ozone, and, finally, of 
nitric acid inside the coils, which has in many cases destroyed 
the fibrous material used for insulation. This points to the desira- 
bility of dispensing with fibrous material and of replacing it by 
an insulating material which will have sufficient dielectric strength, 
will stand the action of nitric acid, and facilitate heat con- 
ductivity. A good deal has been recently done in this direction, 
and notable advances have been made towards increasing the 
temperature up to which such insulating compounds can be 
worked without notable decrease of their dielectric strength, so that 
although a few years ago we considered a temperature of 100°C. 
as quite the outside temperature at which coils could be satisfac- 
torily worked for lengthened periods, we are now slowly coming to 
the opinion that it is desirable that we should work them at far 
higher temperatures, and that it is quite reasonable to hope that our 
chemists will furnish us with suitable insulating materials for 
impregnation, or coating our conductors, which will stand con- 
tinuously temperatures up to at least 200°C. If we are successful 
in obtaining the two requirements which I have mentioned, i.e., 
the reduction in the sizes of our coils, and the higher temperatures 
at which we can work them without endangering the durability of 
our plant, we shall benefit greatly, both constructors and uscrs, by 
reducing the bulk, weight and cost of our machinery without in any 
way impairing its efficiency. 

The recent introduction of high-speed turbo-generators has called 
attention to the difficulties of designing both the cores and the 
winding of the revolving fields so that they can successfully with- 
stand the severe mechanical stresses to which they are exposed at 
these extreme speeds. Much ingenuity has already been exercised 
in attempting to reconcile the antagonistic requirements of great 
mechanical strength to resist centrifugal forces combined with 
minute sub-division of the core to prevent a free path for the eddy 
currents. It will be seen that here the difficulties of the designer 


—- аге very great and the problem of overcoming them is yet in its 


early stages. 


It may surprise many of you to hear how great have been the 
improvements in the lead-couple accumulator during the 15 years 
or so that it has been in practical use. The causes of these 
improvements are two-fold. Our early troubles arose partly from 
difficulties in the manufacture of the plates; means were adopted 
to hasten the formation of these plates during their manufacture, 
for which we paid somewhat dearly by their shortened life. Another 
and very important cause of our early troubles was that for a long 
time we continued to use the cells themselves as a means of regu- 
lating our electrical pressures. This introduced conditions extremely 
unfavourable to the regulating cells of our batteries of accumulators, 
but since, owing to the introduction of the Chamen and Highfield 
boosters, this difficulty has been largely removed. The value of 
recent improvements may be gauged by the fact that the formation 
of deposit in the bottom of the cells from detached active material 
has been reduced to one-quarter of its quantity during the last five 
years, and we may safely say that the cost of upkeep of these 
accumulators has been reduced in the same proportion. Where the 
demand for electrical energy is intermittent, or is confined to short 
hours, such as in towns or villages where the demand up to the 
present has been principally for domestic purposes during hours 
when artificial light is required, my view is that we can design far 
the most economical plant by combining the internal-combustion 
engine with a suction-gas plant worked for long hours, and thereby 
charging storage sufficient to deal with the bulk of the load, but 
supplying the short hours of peak load from steam plant specially 
designed to work for short hours at a maximum efficiency. 

After long years of disappointing delay we now see in the streets 
of London and Paris a very considerable number of private car- 


riages driven by electrical means. Here again we have been told 
that the lead-couple accumulator is hopeless, and that we must wait 
for something lighter and stronger, such as Edison has been work- 
ing on for some years past, but again practice has shown that we 
are far from obtaining anything to take the place of the lead-couple, 
and 1t is reasonable to suppose that great progress will be made in 
portable accumulators, and that a few years hence we shall see great 
developments. It is quite certain that an enormous impulse will 
be given to the production of electrically-driven vehicles when the 
boxes of accumulators and the means of charging them are sufi. 
ciently standardised. 


One solution of the railway problem seems already wiihin our 
reach — namely, that of the utilisation of single-phase alternating 
currents for long-distance transmission. We have the choice 
between the type of series motors as made by Finzi in Italy, and 
that of the Winter and Eichberg compensated repulsion motors 
made by the Allgemeine Company. The difference between these 
two types lies principally in the size of the transforming ap aratus 
which must be carried on the train. In the first instance, to must 
be equal in capacity to the total dutput of the motor equipment, 
whereas, with the repulsion motor the transformer need only have 
a capacity of one-tenth the rated capacity of the motors. As regards 
the problem of the third rail, its difficulty and dangers, and of sub- 
stituting the overhead work necessary for these single-phase motors, 
it ів а mere draughtsman’s question, and is quite certain to be satis- 
factorily dealt with. I think we can even now answer two quee 
tions. This first is: Can electric traction supersede the existing 
steam haulage at the schedule speeds which are at present in use 
on our railways? We have no doubt whatever that we can answer 
the question in the affirmative. The second railway question is: 
Can we by the introduction of electric haulage raise to a notable 
degree the present schedule speeds, and from this cause alone 
become very formidable competitors to long-distance steam -haulage ? 
Although there are many electrical Bngineers who would answer 
this question in the affirmative with as much confidence as they 
answer the first one, yet personally I am not quite so sure. I see 
that, spurred by our electrical competition, the designers of the 
steam locomotive are likely to make further efforts, and I feel sure 
that if we electrical men can work to schedule speeds of 100 miles 
an hour, the steam locomotive also can be improved so as to work 
at the same speed with equal safety. As to long-distance goods 
traffic, I do not think we are likely to attack this problem for years 
to come. А | 

Our railway problems would be greatly assisted by the solution 
of another mechanical problem closely connected with it. or with 
the driving of any machinery such as rolling-mills, where the 
starting torque is very great and very variable, whereas the source 
of energy for driving is constant. I believe and hope that the 
solution is an electrical one. | 

The instruments that we have already at command for measuring 
direct currents, are already so accurate and so low priced that they 
are commencing to be used for many purposes quite outside the 
field of electrical engineering proper; but when we come to the 
measuring of alternating energy, although the instruments fot 
measuring separately the current and pressures are satisfactory, yet 
no completely satisfactory method at all approaching the accuracy 
and simplicity of the direct-current methods for measuring power 
are as yet available in this case. Probably the solution of this 
problem lies in the further perfecting and simplification of electro- 
static means of measuring alternating pressures. 


More than 12 years ago Langley defined the brightness of light 
as the intensity of retinal absorption, and probably this is what 
most of us believe it to be. He pointed out that the effect of lights 
of different colour on the retina varied with the individuals and with 
the age of individuals. Now that we have at command electric lamps 
rich in violet or yellow rays, it will be interesting to notice how far 
Langley’s ideas are corroborated. | 

A problem of real moment to both suppliers and users of electrical 
energy would be the discovery of a direct method of producing 
artificial cold by electrical means. Of course, we can now produce 
artificial cold by connecting an air compressor to be driven by an 
electric motor, and by expanding the air into the cold-storage 
chamber, but the method is costly and cumbrous. Probably some- 
thing may be done by a well-designed high-speed air compressor. 
but the real solution we are looking forward to is a direct method of 
producing cold from the electrical energy in our supply mains, and 
this probably is a problem for the electro-chemist, as we may con- 
ceive the apparatus taking the form of a battery abstracting heat 
from the surrounding air. 

Time will not permit me to speak at any length on the interesting 
subject of electrical heating. The importance to the mechanical 
engineer, chemist or physicist of being able to maintain in quite 
small furnaces extreme regularity of high temperature for very 
long periods of time cannot be over-estimated, and this problem is 
already satisfactorily solved; but when we deal with electrical 
furnaces on the larger scale I may point out that, although when 
Keller read his Paper on electrical metallurgy before the Iron and 
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Steel Institute in 1908 the possibility of electric smelting taking 
the place of heating direct by fuel was received with much incre- 
dulity. Since that time so much attention has been given to the 
matter that this problem has already been successfully grappled 
with, and 5 advances have been made in the practical 
application of electrical smelting. 

Finally, I believe the greatest problem of all, and the one which 
will have the most profound influence on the well-being of our 
fellows, is the satisfactory development of our power schemes, by 
which we hope to send the population back tothe land. We already 
sce that the necessity for bringing our working population into huge 
factories, so that they may work within the range of power allowed 
by revolving shafting, is already at an end; that nearly all power 
can be supplied through electric motors, and therefore the factory 
units themselves can be sinall, spaced more widely apart and many 
classes of manufacturing processes can be carried out most per- 
fectly in the workers’ own home unaided by the other members of 
his family. | 


NOTES ON SOME EFFECTS IN THREE-PHASE 
WOBKING.* 


BY W. M. THORNTON, D.SC. 


Influence of Cables on Transmitted Wave-Forms.—The behaviour 
of a polyphase electrical transmission system under working con- 
ditions presents many interesting problems. Through the kindness 
of the Newcastle-on-Tyne Electric Supply Co., I am able to give 
the results of some investigations with the oscillograph which were 
undertaken with the object of deciding, for this particular system, 
a few questions of importance in the regular working of the plant. 
The interest of the curves lies in the fact that they were taken 
under working conditions, in the absence of any abnormal phenomena, 
in the comparisons between different machines, and in the addition 
of a few more facts to our knowledge of polyphase working on a 
large scale. "The tests were suggested by Mr. H. C. Leake and Mr. 
W. B. Woodhouse, and all the details were in their hands through- 
out. They were taken in three sets—in December, 1901, March, 
1902, and July, 1908. 

From the curves recorded I have selected those which throw 
light upon points of more than local interest. For example, it was 
desired to know whether the wave-forms at the sub-station were 
distorted by the mains. Fig. 1 is the voltage on open circuit of a 
General Electric (U.S.A.) 5,500-volt 750kw. three phase generator 
taken at the Neptune Bank power house. Fig. 2 is the same wave 
at Manors sub-station, a length of three miles of three-core cable 
intervening. Analysis of the first curve shows that there is present 
a atrong 5th harmonic. This machine has one slot per pole per 
phase, and, as is well known, six slots per period give rise to 5th 
and 7th harmonies in the voltage. Here the former predominates. 
It is clear from the second curve that there is little distortion by 
the capacity of the cables; the tops of the waves are slightly more 
pointed, but there is no fear in this case of trouble arising from 
resonance, | 


Influence of Synchronous Motor Load upon Wave-Form.—There 
is, however, the possibility of danger arising from the synchronous 
motor waves if they have strong harmonics. Fig. 3 is taken from 
a 500kw. motor-generator set at Manors, driven from the direct. 
current side as a three-phase generator on open circuit, and is 
typical of all the motors in the system. The machine has two slots 
per pole per phase, causing a well-marked 18th harmonic. The 
generator curve (Fig. 4) is the power-house wave of the same 
machine as in Fig. 1, but now running on a synchronous motor 
load at Manors. Although in this generator the 6th harmonic is 
most pronounced, the voltage appears with a 13th prominent, more 
marked, in fact, than on the motor, an effect possibly due to the 
mains, but more likely to the double-frequency phenomena explained 


in the next section. In Fig. 5, which is the bus-bar voltage at the 
sub-station when one synchronous motor is running light from the 
In curve 6 


alternating-current side, the ripples are smoothed out. 
the superposition of the 5th Mud 18th 1з clearly seen. 
‘Another proof that the ripples came from the reaction of the 
synchronous circuit is that they appeared to run up and down the 
curve in time with the engine driving the generator. If they had 
arisen from this machine they would have been fixed, but since its 
phase is swinging slightly, by reason of the engine irregularity, with 
respect to. the circuit voltage, they move along the wave, the 
amount of movement indicating precisely the range of the relative 
phase swing between generator and motor. The visible motion is 
slight on &ccount of the small scale of the curves, or this would be 


& suitable method of measuring phase displacement between 


machines, either motors or generators, in parallel, having some- 
what different wave-forms, by observing only the 'bus-bar voltage. 


* Paper read before the Newcastle Local Section of t the Institution of 
Electrical Engineers on February 27th. 
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In Fig. 5 the tips of the curves waved to and fro in time with the 
engine. The relative movement of the machines in this case cor- 
responds to 17deg. of phase, the mechanical movement depending 
on the diameter and number of poles on the rotor of each machine. 
Even when several generators are in parallel, as in Figs 7 and 8, the 
motor harmonic is able to make itself felt at the power house, though 
less so as the number of machines is increased. 

A still better example is the reaction upon a Parsons turbo- 
generator. This machine gives a very fine curve (Fig. 9) on open 
circuit. It has, however, two slots per pole per phase, and the 16th 
harmonic is now just visible in the generator wave. On a water 
resistance (a circular brick tank, into which dipped three iron plates 
forming the inside surface of a syinmetrical clover-leaf pattern, 
rigidly connected and raised or lowered together by a single pulley), . 
there is some distortion, which increases with load (Figs. 10 and 11). 
In this case, however, it is the 11th harmonic which appears, 
suggesting that the occurrence of either harmonic is a question 
of armature reaction. Fig. 12 shows the wave-form of this machine 
on a synchronous motor load, and there is now a pronounced 
13th harmonic. The current is full of a 28rd harmonic. This cannot 
readily be seen in the voltage, but a wave (Fig. 13) may be built 


AC. Bus Bar P.D. 
Open Circuit 


Sth. Harmonic 


750 Kw. Generator at Neptune Bank The same at Manors Substation 


500 Kw. Synchronous Motor at Manors. 
| on Synchronous Motor Load 


A.C. Bus Bar P.D A.C. Bus Bar Р D. 


One 500 Kw. Synchronous Motor Two Synchronous Motors in Parallel 


Bus Bar P.D. Bus Bar P. b. 


Two 750 Kw. and one 1500 Kw. 

(Fig. 9) Machines in Parallel 

on Synchronous Motor Load 

Fras, 1 To 8 — Vor TAGE Wave Forms or THREE- PHASE MACHINES. 
R. M.S. vaLUE ОР EACH Wave 5,500 Моту. 


Two Fig. 1 Machines in Parallel 
on Synchronous Motor Load 


up of a fundamental 18th and 28rd, which approximates in wave- 
form to that of Fig. 12. As the load increases the higher harmonics 
predominate (Fig. 14). That these high ripples do not entirely 
arise from double-frequency effect of armature current reaction, 
may be seen from Fig. 15, taken from a 1,500kw. Parsons turbine 
Brown-Boveri generator set on open circuit, the machine having 
four slots per pole per phase. In this curve а 23rd can be counted. 
When the machine is on load there is a slight change in the о 
wave, but the current shows the 23rd harmonic much more clearly 
(Fig. 16). 

Presence and Origin of 23rd Harmonic.—The presence of this 
high harmonic of large amplitude in normal three-phase working 
has not, I believe, been previously observed. Since it appears in 
open-circuit. voltage, it must arise in the movement of the magnetic 
lines across each slot. Every line is first retarded by the slot, then 
suddenly snaps across it. The voltage induced in the wires within 
the slot is, therefore, not sinusoidal but of the following form 
(Fig. 17a), the zero line being taken to cut off equal areas above and 


| below. This wave-form can be produced by the superposition of 
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two curves, one twice the frequency of the other, as shown at ö; 
so that, since by the mechanical motion of the poles the first 
distorted form a is produced, the result on the main voltage will 
be two ripples, corresponding, in the case of a machine with two 
slots per pole per phase, to 12th and 24th disturbances, both of 
which must always occur. Their magnitude depends upon the 
relative reluctances of slot and air-gap, a short gap favouring the 
production of the higher harmonics. А low flux density in the teeth, 

iving them higher permeability and so causing the lines to be held 
y them a little longer, may also be a source of these high har. 
monics. Their greater prominence in the Brown-Boveri generator 
is probably aided by the surface winding of the magnet rotor and a 
low density in the armature tecth. The practical importance of 


here two effects—the dip in the curve and the swing of the ordinste 
between the dotted limits. The curve shows a very strong 3rd 
harmonic in phase with the generated wave, and nearly equal to it 
in amplitude, added to which is a 13th. To explain the origin of 
the 3rd, it must be first noted that the curve is lagging with regard 
to the 'bus bar voltage by an angle of 58deg.—that is, 23deg. in the 
windings—so that the magnetising current component is OC N of 
the whole. It is well known that hysteresis in iron distorts 
magnetising current waves by giving rise to harmonics, of which 
the 8rd is the most important. In the given curve the distortion s 
aided by the way in which the machines were connected. When 
generator windings are joined “ three-wire star," по 8га harmonie 
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this is that in a wide network of mains trouble is much more likely 
to arise from machines with short air-gaps or low saturation on 
account of this high harmonic. In addition to which, every 
harmonic increases the copper loss in the circuit. 

The effect of harmonics upon cable losses is a matter for further 
investigation. Steinmetz has found that dielectric hysteresis follows 
the same law as that in iron, the energy loss per second being pro- 
portional to the frequency and to the l:6th power of the voltage 
Thus if there are two similar wave-forms, one having one-twentieth 
che amplitude of the other, but 23 times its frequency, the loss from 
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that with the higher frequency will be as much as 20 per cent. of 
that from the other having 20 times its amplitude. Of course, a 
harmonic only causes fluctuation and not reversal of stress, but the 


high index 1:6 inay make the former as important as reversal of the 
same amplitude about zero. 


Current Wave in Under-Eecited Generator.—As an example of 
the effect of under-excitation upon the output current of a machine 
running in parallel. Fig. 18 is given. This is the current in one of 
the windings of a turbo-generator with a light load. There are 


can exist ; but when the neutrals of generator and motor are earthed, 
the ordinates of the 3rd harmonic in each phase are added, and a 
triple-frequency current flows in each winding and to earth, More- 
ever, the magnetising component of the current in a motor reacts in 
opposite phase to that in a generator with regard to the voltage. À 
8rd harmonic in the motor is, therefore, in phase with one in the 
generator, and a triple-frequency current circulates through the 
machines. As the excitation was raised, the dip in the curve dis- 
appeared at about quarter full load, and the current became approxi- 
mately sinusoidal. | 
Periodic Variationof Exciting Current in Three-phase Machina. 
—The reaction of a large demagnetising component upon the field 
circuit must in the above case have been very marked. Unfor- 
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tunately, no record of this was taken at the time, but some 15 
months later I obtained Fig. 19, which is the exciting current of 
the same machine with a load of 160 amperes. There are here si 
well-defined waves per period superposed on the continuons 
exciting current. These arise from the double-frequency magnetis: 
ing effect of the current in each phase in turn. The existence of 
these three-phase field disturbances has been disputed, but that they 
probably exist in all machines and do not depend upon a particular 
design is seen by their being equally pronounced in the Brown: 
Boveri generator (Fig. 20). 

The calculation by which the back ampere-turns of armature 
reaction are found in theory to be perfectly steady, assumes that 
“the effect of a constant current in the armature coils varies as 8 
sine curve when their position is reckoned from the centre of в 
pole.” The influence of the breadth coefficient of the winding 13 
also neglected. That these assumptions are only approximate, 
which is all they are said to be, and do not represent the true facts. 
is here shown to be the case. The following diagram (Fig. 21) may 
help to make the origin of these ripples clearer. The lower halves 
of the curves have been reversed to show their action, irrespective 
of coil position. The positive and negative maxima lie under 
opposite poles, and the effect on the magnetic circuit is cumulative. 
Note the correspondence between the general shape of this ripple 
and that of the actual current, and that the former are most marke 
in the Brown-Boveri machine. On open circuit the field current is 
practically straight. 

Power-Factor of Large Generators ona Water Load. There bas 
been some discussion recently upon the fairness of testing large 
alternating-current generators on a water load, оп account of the 
lead said to be produced by the capacity effect Of the electrolyte. 
The following curves (Figs. 22, 28, 24) may therefore be of interest 


" MNT 


—— nm 


By careful measurement of Fig. 22 it is found that the angle between 
voltage and current on the paper is 28}deg., but this is caused by 
the presence of a harmonic which has the effect of bringing the 
curves nearer on the zero line. Taking the equivalent sine wave, 
the angle is exactly 30deg. Again, with the Parsons turbine the 
angle is 90deg. at 34 and 46 amperes. The possible error in these 
measurements due to the oscillograph cam— is about 3deg. Since 
‚Ше cosine of 87deg. is 0 998, the power-factor of large generators on 
a water load may, therefore, be taken as unity, with a possible error 
either way of ! per cent. 

The tops of the current waves are in all three cases flattened. 
This has nothing to do with the liquid resistance, but is caused by 
the 5th harmonie having changed its phase by 180deg., as may be 
seen by comparing Fig. 25 with Fig. 1. In the generator wave this 
harmonie was nearly in phase with the fundamental; now it is 
opposite to it at the start of the period. As a generator the machine 
was connected *'four-wire star "—4.e., with neutral point earthed— 
but now the water resistance forms & mesh across the line wires, 
and the earth connection on the generator is removed. It can be 
shown that the phase position of an n-th harmonic changes when 
the connections are changed from four-wire star to mesh, either by 
180deg. or not at all; in this case by 180deg. But why should the 
Parsons machine, which has apparently only higher harmonics than 
the 5th, show the latter in the current? The answer is, I believe, 
to be found in the field ripples of the preceding section. "There are 
six of them to a period, produced by armature reaction, and their 
further reaction upon the armature current is brought out in a 
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striking manner by this shift of phase due to mesh connection. The 
distortion of the current wave observed in Fig. 22 is the result of 
having only one slot per pole per phase. It is similar to the sweep- 
ing forward of the magnetism in continuous-current generators, and 
with the two slots of the Parsons machine is less marked. 


Phase Swinging.—The influence of unequal turning moment in 
generators is a subject which, in this section at least, is somewhat 
stale There is, however, an interest attaching to the following 
curves on account of the reversal of current. Fig. 26 was taken at 
Manors when two 500kw. motor-generators were running light in 
parallel, but with no direct-current load, from a single generator at 
Neptune Bank driven by а marine-type triple-expansion engine. 
The corresponding wave-form of the generator is Fig. 1 above. 
The voltage shows 5th and 13th harmonics, and was practically 
steady except for the small sliding movement of the ripples. The 
current wave presented the most remarkable appearance. It seemed 
& living thing, swinging as it did from one position (A) to the 
other (B) at 100 times a minute, the tops of the waves shooting 
out like tentacles. It is a very suggestive example of phase 
swinging, the more so because there is little sign of a lateral 
movement. The curves collapsed on themselves and sprang out 
in the reverse direction. To explain this, let OE,, OE, (Fig. 27) 
represent the voltage vectors of & generator and synchronous 


motor respectively, running light with a power-factor nearly 


unity. The resultant voltage OE is therefore small. If now, 
by reason of the unsteadiness of the engine speed, the vector 
OE, is set swinging, the motor vector will follow, and, if 
the disturbance is great, may swing past the zero line. Ав it 
approaches opposition to OE,, OE falls to zero and increases 
to some opposite maximum ОЕ! at the end of the swing. The 
steady position of OE. is usually above the zero line; the value 
OE! will therefore be less than OE. The current in the circuit is 
proportional to OE, and by inspection of the qurves we see it 
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diminish from a maximum, II, pass through zero, and increase 
to a lesser maximum, I,. By measurement of Fig. 26 it is 
found that the relative angle of swing was six times the steady 
phase displacement between motor and generator ; its absolute value 
cannot be determined from the curves. The power-factor of the 
circuit was 0°95. In the lower position (B) the 11th harmonic is 
prominent, and in the upper there is added to it—conspicuous at 
the maxima—a smaller 23rd or 25th. 

Phase Displacement and Load.—There is one more effect to which 
I wish briefly to refer. The measurement of the steady displace- 
ment between, say, two alternators in parallel, or a synchronous 
motor and its generator, depending upon excitation and load, has 
not hitherto been experimentally possible, though the general effect 
is well enough known. If a small white patch is placed on the side 
of one of the revolving poles of a synchronous motor, and this is 
illuminated by an arc alternating at the frequency of the circuit, 
the effect is a white line, but if it is observed through a fine slit cut 
in the edge of a dise driven by a small synchronous motor it appears 


Fic. 26.— Гов conxuESTON Nd VoLTAGE Wave Form, sep Fic. 6, IN. PHASE 
WITH A, cos $ = 0:05. 


stationary. On raising the excitation of the motor it moves forwards 
to & new position, and backwards if it is lowered, the amount of 
phase displacement corresponding to a change in either of the 
vectors ОЕ, or OE The great advantage of this new method is 
that it gives the actual movement of the rotor, and the influence of 
armature reaction in alternators in lowering the generated voltage 
сап now be observed. For the OE, and OE, are not the terminal 
but the generated volts in the respective machines, and there is no 
phase displacement unless these change. 

For the direct observance of phase swinging the method is very 
useful. When load is thrown on'or off a motor or generator, the 
rotor appears to make torsional oscillations on the shaft, usually 
dying out in about half a minute. The time of oscillation at different 


Fic, 97. GENERATOR VOL TA! : STEADY. MOTOR SWINGING THROUGH 
| ANGLE Ө. 


excitations can be found, and the risk of hunting on any particular 
circuit determined. The fluctuation of current, and therefore of 
torque, by the variation of generator speed can also be readily seen. 
The arrangement is in effect an optical tachometer, and by the use 
of an enclosed revolving drum on which sensitised paper 1s mounted 
continuous photographic records could be obtained. 


DISCUSSION. 


Mr. RALPH asked Dr. Thornton if he could explain why, when an 
ammeter was connected between the plates of & water resistance, and 
another in the conductor leading to the water resistance, that in the 
resistance rend less than the one outside, the source of electricity being 
a 200kw. 2,000-volt alternator. 

Mr. CLOTHIER said it was a common practice to use reverse-power 
circuit-breakers on alternating circuits. In the event of a short-circuit 
occurring ina feeder, it had been found in practice that a surging effect 
resulted which caused the reverse-power automatic devices to operate and 
so isolate the machine just at a time when the continuance of supply was 
most wanted. Curves under these conditions would be very useful to 
designers of protection devices. | 

Mr. G. STONEY considered that the wave form of the Parson's 
machine was smoother than that of the Brown owing to the former 
having closed slots or tannels for the armature windings and the latter 
having large open slots. 

Dr. THORNTON „in reply to the discussion, thought that leakage 
might account for the difference in the reading of the two ammeters 
mentioned by Mr. Ralpb. No experimental curves had been taken when 
faults had been on the system, and he doubted whether he would be per- 
mitted to do such a thing. The cables would not stand a maintained 
resonance of enormous amplitude. He agreed with Mr. Stoney that 
closed and open slots would account for the difference in the wave form. 
The reaction on the field would increase the ohmic resistance. Mr. 
Turnbull had proposed to laminate the fields, but personally he (Dr, 
Thornton) thought that laminating would have a choking effect. 
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ap 5 being about one-twentieth that of the entire magnetic circuit, 
LTERNATING.CURRENT WATTMETER. | whi 


while b and с together are about one-twelfth of the same length. 


These lengths of air-gap, it appears, have been found most suitable 
ti, of Milan, referring to Dr. Sumpner's inaugural for obtaining a uniform field, an important condition in recording 


irmingham Local Section of the Institution of instruments. Coil d is the shunt coil, one side of which swings in the 
xs on “The Use of Iron in Alternate-current | Upper air-gap as shown in Figs 1 and 2. It is mechanically con. 

nected in the manner indicated in Figs 2 and 4 to another shunt 
coil d swinging in the upper air-gap of the second wattmeter. The 
electrical connections of the complete wattmeter are shown in Fig. 3. 


DISCUSSION ON ELECTRICAL STANDARDS AND 
UNITS. 


At the Institution of Electrical Engineers last week, a dis- 


cussion was opened upon the International Electrical Congress 


: trical Units. Mr. W. Duddell's report as honorary secretary to 
lectrician of Nov. 25, Dec. 2 and Dec. 9, 1904), | the British delegation to the Congress was published in the 
wed up the same subject independently and 


My last issue of the Journal of the Institution (p. 171), and Mr. 
dternating-eurrent wattmeters in which iron | Duddell opened the discussion by summarising the questions 


that had been dealt with. Papers on “The Legalised Stan- 
dard of E.M.F.," by Prof. Carhart, and “ Magnetic Units and 
other Subjects that might Occupy Attention at the next 
International Electrical Congress," by Dr. A. E. Kennelly were 
discussed at the Congress, and have been published in The 
Electrician, Vol. LII., pp. 828 and 826 respectively. The dis- 
cussion was also extended to the following other Papers read 
at the Congress, and these will be found in the number of the 
Institution Journal already alluded to: “ Оп the Systems of 
mi Electric Units," by Prof. M. Ascoli; **Proposals Concerning 
| - Electrical and Physical Units,” by Prof. G. Giorgi; “ The 
TH COU GE RECORDING Aes Absolute Value of the E.M.F. of the Clark and the Weston 
nai id to be independent, | Cell,” by Profs. H. S. Carhart and G. W. Patterson ; “The 
BU. pis O pon and nearly | So-called International Electrical Units," by Dr. F. A. Wolff. 


isplacement. Mr. W. DUDDELL said he would discuss the question of units by ask- 
ing a series of questions. First, What was the true value of the volt and 
the ampere ?—It was pretty generally admitted that the true value of the 
volt, 10* C.G.S. units was such that the E. M. F. of a normal Clark cell at 
15°С. was much more nearly 1:433 volts than 1:43£ volts, the present 
legal value. In this connection it was of interest to note that during 
some tests made by Mr. Trotter at the Board of Trade, in which he 
determined the value of the normal Clark cell in terms of the standard 
ampere and standard ohm (the legal standards of the Board of Trade} he 
found that the true E.M.F. of the Clark cell was nearly ‚sth per cent. 
lower than the present legal value— i.e., there was a discrepancy among:t 
our three lega! standards of nearly y th per cent. It was to be noted, 
however, that this error was less than the error specified in the Order ot 
Council which governs the appointment of these standards. The volt, 
the ampere and the ohm were connected together by Ohm's law ; there- 
shown in Figs. 1 to 4, is a recording | fore, if we made a concrete standard for any two of these quantities, wa 
e- phase circuits. It is a combination | also determined the third. He thought no one was disposed to quarrel 
s, each electrically independent of the | with the present mercury standard ohm, especially in view of the fact 
that the mercury standards set up by the National Physical Laboratory. 
and that set up by the Reichsanstalt in Germany agreed to within a few units 
in 100,000. Therefore, it was only necessary to set up a concrete standard 
for one of the other quantities. Should we set upa standard for the volt 
or the ampere? If the volt, it would probably take the form of some cell: 
should it be the Clark zinc cell or the Weston cadmium cell? If, however. 
the standard set up should be the ampere, was the silver voltameter the 
best form, or was not some form of current balance better’ All the 
various countries which legalised definitions of the electrical units had 
legalised definitions which differed somewhat, although they were no 
doubt intended to represent the same unit. Thus, he believed, in Grea: 
Britain the law stated that each unit was the value, estimated in terms 
of the C.G.S. units, and was represented by a certain concrete standard, 
whereas under the United States law the definition of units in terms cf 
the C. G. S. units was qualified by the words “ substantially equal." Is 
was not accurately equal.“ The next question was. Should the 
legal definite fundamental unit be the C. G. S. unit or that obtained 
by attaching values to a concrete standard”? Before leaving the 
question of standards he would like to say a few words om that 
subject, as he thought some misunderstanding had arisen as to the 
nature of the different standards. He thought that we needed three 
standards: First, the C.G.S. standard, with which, he took it, every- 
body would agree as our fundamental unit. That was not а concrete 
standard. Secondly, a concrete representation of the C. G. S. unt: 
Thirdly, a practical standard which could be put into everyday use in tt- 
workshop. The requirements of these standards were totally differen- 
For the second standard—i.e., a concrete representation of the C «* >. 
unit, or & multiple of it—we required permanenc? and reproducibi::i* 
But we did not require in a very high degree that that standard should *« 
easy to reproduce or easy to use. On the other hand, for the th. 
The field magnet A of each | standard—the practical standard to be taken into the workshop— >< 
aminated-iron core. There are | required t lat it should be easy to use, easy to set up, that it should has: 
ic path, the length of the upper | modera'e accuracy, and should any error ozcur in the standard it u be 
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referred to our standardising laboratories to be calibrated and redeter- 
mined. "Therefore, the conditions governing the second and third stan- 
dards were very different. The mercury ohm was an extremely good 
example of a secondary standard. It could be set up and gave a very 
high degree of permanent accuracy, but no one would suggest that it 
should be taken into the workshop and used. Tertiary standards fulfilled 
all requirements, but we required a secondary standard for potential 
difference or current which should have a very high permanent 
accuracy. Some cell in conjunction with a resistance would probably be 
used for workshops, and would give quite as good results as the manganin 
ohm was giving as our tertiary standard of resistance. | 

With regard to magnetic units, we required names for three magnetic 
quantities—viz., magnetomotive force, total magnetic flux and magnetic 
reluctance, There were three courses open to us by which we might 
choose the quantities to which the names were to be given. There were 
seven quantities in the volt-ampere-ohm system, and we could form three 
more names consistent with these. The unit of total flux would be in 
volts per second, so that 4r x ampere-turns would be the magnetomotive 
force, and the ratio would give the unit of reluctance. We could either 
rationalise these units by moving the 4x from the magnetomotive forces 
into the magnetic reluctance, or we could give names to our present C.G.S. 
units. It had been suggested that all the C.G.S. electrical units needed 
names. But did they? If so, how were these names to be formed, 
because a proposition had been put forward for forming them, with 
which he did not know whether the members would agree ? 

The Chamber of Delegates resolved to advise their respective Govern- 
ments to appoint an International Commission to deal with the question 
of units and standards. It was greatly to be hoped that this excellent 
recommendation would be adopted, and that a permanent International 
Commission would be appointed. In this event his final question was— 
Can this Institution, which represented the great body of electrical engi- 
neers in this country who use these electrical units, help the Commission 
in апу way by collecting data for its members, or by having apparatus 
made or experiments carried out, and by bringing these results before the 
Commission ? i | 

Mr. В. KAYE GRAY, as the leader of the delegation to America from 
the Institution, said a few words from him might not be amiss. He 
would like to mention that this country was rather indebted to the Insti- 
tution for the work they had done in connection with these matters. 
Great Britain was hardly as prepared as it might have been to act at the 
time of the Congress. but the Institution stepped into the breach with the 
members who were out at the Exposition, owing to the intervention of Sir 
William Preece and Lord Rayleigh at home. Consequently Dr. Glaze- 
brook, Prof. Perry, and Col. Crompton, were appointed to represent Great 
Britain, and they bad represented us in a manner which everyone would 
have expected. One point he felt bound to refer to was the kind treatment 
they had received in America at the hands of the Americans. Further, 
they might take it from him that the opinions of the men who were repre- 
senting Great Britain were received with the greatest deference, and he 
believed that they carried considerable weight in the decisions which the 
Congress arrived at. 

Lord RAYLEIGH, F. R. S., said that some 20 years ago he had these matters 
almost at his finger ends, but since then a great deal of work had been 
done with which he was imperfectly acquainted. Mr. Duddell had put 
the questions before the meeting in a very succinct form, and one point 
on which he would like to make a remark or two was as to the employ- 
ment of the volt or the ampere as the second principal standard. He 
thought the discussions which had been held on this subject given in the 
report seemed to take too much for granted that there was no residual 
uncertainty in connection with the ohm. If the ohm were given to us 
from heaven, then he thought there would be an immense deal to be 
said in favour of taking the volt as the other standard. But, as things 
were, the uncertainty that there might be about the ohm and the added 
uncertainty that there might be about the volt would become inextricably 
mixed. This argument weighed with him at the time he did his work in 
putting the ampere forward in the first instance rather than the E.M.F. 
of a Clark cell. From the practical point of view he could well under- 
stand that the cell was exceedingly convenient, and no doubt it would be 
used as a tertiary standard in the workshop, whatever migh: be done 
on the more theoretical side of the question. He did not.mean to 
dispute that we knew the ohm more accurately than we knew 
the ampere or the volt; this was certainly the case. But we must 
look ahead. When the researches now in progress were completed 
that situation might no longer exist. The uncertainties which were 
found in the setting up of the Clark cell related principally to the 
mercury end of it, and in that respect there was no difference between the 
Clark cell and the Weston cell. He understood, however, that at the pre- 
sent time these uncertainties were nearly removed, aud, this being so, we 
might then concentrate our attention on the advantage the Weston cell 
undoubtedly possessed at the other end, in view of the smaller tempera- 
ture coeflicient to which it was subject. Still, we should not be in too 
great a hurry, and it was well that experience should be gathered from 
many quarters as to the advantage of the cadmium cell if it were to be 
put forward as replacing the older Clark cell. On the question of magnetic 
units, perhaps he was too old to be impartial on the 4r question, because 
no doubt an innovation there would upset a good deal of his mental 
capital and would be decidedly inconvenient to him. But one must look 
in a matter of this sort rather to the interests of the rising generation, 
and he preferred to leave the matter in their hands. He objected, 
however, to the epithets which Mr. Heaviside had fixed upon the old- 
fashioned system. It was irrational, but it was a question of convenience ; 
and whilst, in the abstract, the system which Mr. Heaviside preferred 
was the more convenient, the objection to it simply was that the other 
had been established. He hoped names would not be multiplied unduly. 
Of course, those who used them constantly found no difticulty in 


remembering them, but those who turned their attention to other branches 
for a year or two, and then came back, were apt to be at a loss to know 
what was meant if names were multiplied unduly, and there was a 
tendency to that in some of the proposals that had been put forward. 
Another question was as to the kind of name that should be used. He 
was rather horrified with the forms of some of the suggestions that had 
been made. 

Prof. W. E. AYRTON, F. R. S., said a very important part of the St. 
Louis Congress was the consideration as to whether the ampere should be 
defined in terms of the electro-chemical equivalent of silver, or in terms 
of the ohm and the E.M.F. of some standard cell, and, as Lord Raleigh 
had most pertinently remarked, a most important point in that dis. 
cussion was entirely omitted. The discussion had particular reference 
to what might be called over-knowledge of the vagaries of the electrolytic 
measurement of current and electrolytic measurement of P.D., but, prac- 
tically, no reference whatever was made as to whether the ohm was 
known to a very high degree of accuracy. For this reason he had had 
put into the form of the following table the best determinations of the 
ohm made in this country, leaving out some of the early ones of the 
British Association which we knew were quite wrong. 


English Determinations of the Ohm since 155.2 in Centimctres of Mercury 
isq. mm, at (^C. 


1882 В.А. method spinning coil Lord Rayleigh .......... 106: 27 
„Discharge induced by coil) т 

1882 turned through 180° Í Glazebrook ............ 106:28 
3911 А Lord Rayleigh and Mr.) 106-9. 

1883 Lorenz method spinning diso z Sedgwick ) 106-22 
1891 Do. ens 106-30 
1894 Do. Vie Jones 106:32 
1897 McGillapparatus .......... Ayrton and Jones 106:27 
Mean 106-98 


There was a good deal of difference between them, but they might be 
called the best English determinations, When he read the Papers that 
were communicated at Chicago he felt that there must be some other 
determinations of the ohm, and Mr. Mather had been good enough to 
spend considerable time in going through a large number of Science 
Abstracts to seek them. But there were попе, eo, as a matter of fact, as 
regards the ohm we were not clear to a fifth place, and were not even 
absolutely clear about the fourth place in its value. The great advocate 
in America for defining the ampere by means of the ohm and the E. M. F. 
and some cell was Prof. Carhart, and he had looked up what had been 
the result of most careful work in the University of Michigan, where for 
some years Prof. Carhart had been the professor of physics. A Paper 
by Messers. Patterson aud Guthe describing The Determination of the 
Electrochemical Equivalent of Silver, in 1898, gave the E. M. F. of a 
Clark cell at 15°С. as 1:4327 volts. In 1899 when these same authors 
were using other apparatus, they arrived at the conclusion that at the 
same temperature the E.M.F. was 1:4333 volts. It might be imagined 
that this was approaching considerable accuracy, but if they looked at 
Prof. Carhart's Paper, communicated to the St. Louis Congress, on the 
same subject, what he ended up by saying was this: —" When we have 
succeeded in reducing the effect of elastic fatigue 1n the suspension to 
smaller values, we shall hope to reach results accurate to at least one part 
in 5,000. For the present we are only prepared to say that the 
legalised value of the E.M.F. of the Clark cell (1,434 volts under 
standard conditions) is too high. This uncertainty was mainly, 
or largely, due to the form of apparatus he had used, which 
contained a fundamental mistake from the mechanical point of view. It 
seemed to him a mistake not to utilise the magnetic balance for the 
measurement of the force, as this instrument was made with an enormous 
amount of precision at the present time. Mr. Duddell had spoken in his 
opening remarks about the resistance of coils in this country agreeing 
with the resistance of coils in Germany to one part, or one or two parts, 
in 100,000 ; but that had nothing whatever to do with the ohm ; it only 
showed that it was possible to make coils to a very high degree of 
similarity in resistance. It did not show that any one of them was right. 
The same thing happened in connection with the standard ohm in the 
Order in Council of the Board of Trade. This merely meant that Mr. 
Trotter and his staff were able to compare the resistance of some wire 
sent to them with the resistance of another wire in the Board of Trade 
laboratory with the degree of accuracy mentioned in the Order in Council, 
and people were misled into thinking that because coils could be com- 
pared with modern Wheatstone bridges to one part in 100,000, they could 
be made to remain as accurate as this. Therefore, in a sense, in dealing 
with this question we might put the ohm on one side. He did not say 
but what in & year or two we might know the ohm to a very much 
greater degree of accuracy than was the case at present, because it was 
known to some of them that one of the things that Prof. Viriamu Jones 
did before he died was to get the Drapers’ Company to give £700 for the 
construction of a new Lorenz apparatus to be used in the National Physical 
Laboratory, and his death did not free the Company in any way from this 
obligation. In fact, they expressed the utmost willingness to carry out 
this obligation, and asked Dr. Glazebrook and himself to put the new 
Lorenz apparatus into material form. It was impossible, in electro- 
magnetic measure, to make an absolute determination of the volt, although 
it could be done in electrostatic measure; but it was impossible to con- 
vert the result into volts unless they knew the ratio of the electromagnetic 
and electrostatic unit of quantity, and that was quite as diflicult to obtain 
аз a determination of the ampere ог the ohm. But it was possible to 
determine the ampere to a very high degree of accuracy, and what was so 
puzzling to him was that while during the last 30 years there hid been 
а great number of determinations of the ohm, practically nobody had 
redetermined the ampere. Prof. Jones had himself thought ont how 
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this could be done. In all these absolute measurements it was necessary 
to know the position of the wire coils that were carrying current. There- 
fore it was quite obvious that there must be only a single layer of wire for 
the stationary coil in which the metal disc rotated. Using an apparatus 
which he had constructed in 1898 for the determination of the ampere, he 
got a result which was very near, when expressed in deposit of silver, to 
1:118 milligrammes per second. But the determination demonstrated that 
it would require a very much better apparatus made on this principle in 
order to get the fourth or fifth place. The next improvement made by 
Prof. Jones was to do away with the silk covering of the wires, but there 
was & difficulty then in testing the insulation between the turns. This 
was solved by Mr. Mather, who cut two helices in marble and wound 
two coils, which were joined up in series after being tested. With the 
apparatus he had mentioned as being in course of construction by Dr. 
Glazebrook and himself, he hoped to get the ampere to certainly one part 
in 10,000, and possibly to one part in 20,000, so that in the course of a 

. few weeks or months he trusted that it would be possible to have the abso- 
lute ampere more accurately than the absolute value of any other of the 
electrical units had yet been obtained. 

Mr. A. P. TROTTER said: Before taking part in this discussion I wish 
to make it clear that my remarks are not to be understood as repre- 
senting the official views of the Board of Trade. In the section of Dr. 
Wolff’s Paper on the Legalisation of the Electrical Units by the 
various Governments " he observes that in England . . a dis. 
tinction is made between a unit of E.M.F. and the standard of E.M.F., 
the latter being defined as the 100th part of the pressure producing & 
certain deflection of a Kelvin electrostatic voltmeter of the multicellular 
уре . . . ." The distinction between a unit and a standard was 

iscussed by the Electrical Standards Committee of 1890. That сот. 
mittee was appointed to consider and report. with a view of 
causing new denominations of standards for the measurement of elec- 
tricity for the use of trade to be made and duly verified." The distinction 
is to be found in the Weights and Measures Act of 1824, which, while it 
declared that a certain metallic bar should be considered the standard 
yard of the British Empire, provided for its recovery and reproduction in 
case of the total destruction or loss of it and all its authentic copies and 
facsimiles, by a declaration that its length is 36in., such that 39:13929 
of them are equal to the length of a pendulum vibrating seconds in vacuo 
and at the sea level in the latitude of London. When that standard was 
destroyed by the burning of the Houses of Parliament the new standard 
was constructed, not by any measurement of the length of the pendulum, 
but by a careful comparison of all the best scales that could be got 
together. The Act of 1855, which constituted the legal yard, named 
others as its successors in the event of destruction or loss, and omitted 
reference to the pendulum.“ Similarly the unit of length of the metric 
system is the 10,000,000th part of a certain quadrant from the pole 
to the equator, but the standard is the platinum bar kept at Paris. Any 
given unit may be defined in various different ways; such definitions 
are descriptions. A standard is the material embodiment of a unit for 
practical purposes, and in this country the construction of material 
standards is necessitated by the Weights and Measures Act. In other 
countries the units are defined by law, but their embodiment in the form 
of measuring apparatus is left to authorised officials. The Order in 
Council of 1894 keeps & clear distinction between & unit and & standard. 
It says that new denominations of standards are required for use in trade 
based on the following units of electrical measurement." "Then follow 
three paragraphs of definitions. The primary definition of the Ohm is 
10? C.G.S. ; the secondary definition, and is represented by 
the resistance" of a certain column of mercury. The primary definition 
of the Ampere is ,',th C.G.S,; the secondary definition, " , „ and 
which is represented by the unvarying electric current which deposits a 
certain amount of silver per second. The primary definition of the volt 
is 10° C. G. S.; the secondary definition, being the electrical 
pressure that, if steadily applied to & conductor whose resistance is 
1 ohm, will produce a current of 1 ampere“; the third definition, 
* . , . . апа which is represented by" the value of the Clark 
cell In these three paragraphs the word standard ” is not to be found. 
The Order in Council gays that new denominations of standards have 
been made and verified, and goes on to '* approve the several denomina- 
tions of standards set forth in the schedule hereto as new denominations 
of standards for electrical measurement." The schedule sets forth 
the ohm coil, and does not mention the mercury column, it sets forth the 
ampere balance, and does not allude to silver deposition, and sets forth 
the voltmeter without mentioning the Clark cell. Unlike any (other 
country, our Order in Council declares the limits of accuracy attainable, 
and this should be remembered in connection with the words and is 
represented " which occur in each definition. The United States Law 
uses the expressions substantially equal to” and practically equiva- 
lent to.“ Germany uses the expression practically equivalent to," and 
France and Belgium ‘sufficiently well for practical purposes," and 
Austria for commercial purposes." In 1804 it was necessary to use 
definitions of the units, but now that so much work has been done on 
absolute electrical measurements, it appears to me that if we were start- 
ing afresh the C.G.S. definition would suffice for the units, and the selec- 
tion of standards may be left to the officials of each country. Those 
oflicials will, naturally, be in touch with the scientific authorities, and 
will keep themselves informed about the values of their standards in 
absolute measure when important absolute re-determinations of the units 
are made. Mr. Duddell spoke at St. Louis of units as primary standards, 
and of what I call standards as secondary standards." I quite agree 
with him when he says it would be unwise to tie ourselves too 
tightly to these" When it is found that the standards diverge appre- 
ciably from the units, two courses are open, one is to “scrap” the standards 


—— 
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and the other is to apply a correction. Clerk Maxwell was of opinion 
that the original B. A. ohm would not be altered, but that a correc. 
tion would be applied, when more accurate researches had been made,* 
Among the many important pieces of work which have been undertaken 
by the National Physical Laboratory, are the absolute determination of the 
ampere and of the ohm. When the results are declared, the Роа: of Trade 
may or may not take official action in declaring a correction or corrections. 
The result will be во well known to the scientific world that anybody 
could apply them for himself. At present there is no reason to sup- 
pose that the standards of this country differ from the units by more 
than the limits of accuracy which have been laid down. It speaks 
volumes for the careful work of the Committee of 1890 that after 15 
years so little alteration ia needed. The Committee never suggested 
that the mercury column should be used as a standard. The mercury 
column is as good a definition for international purposes as could be 
devised, The 106:3cm. may be revised from time to time as more 
refined research work is carried out, and the revised figure will 
indicate the correction to be applied to the standard by those who 
are engaged in physical work involving absolute measurement. It has 
been suggested that the method of silver deposition described in the 
specification attached to the Order in Council is capable of improve- 
ment—for example, that stratification of the solution should be pre- 
vented by stirring. But the metkod of silver deposition is not intro- 
duced here for the purpose of defining the ampere by means of the 
electro-chemical equivalent of silver; it is introduced for the purpose 
of recording the research of Lord Rayleigh, who used that particular 
method. This method formed the link between Lord Rayleigh's work and 
the ampere standard balance of the Board of Trade. When a new deter- 
mination is made other links might be devised for scientific purposes, but 
the precision of the silver deposition is ample for all purposes of trade. 
The only part of the work of the Committee of 1890 which needs revision 
is the definition by the Clark cell and the specitication of that cell. The 
Board of Trade Volt Standard " has nothing to do with the Clark cell, it 
was not verified with reference to that cell, and it is in good working 
order. Without going outside the Board of Trade Electrical Standards 
Laboratory, a discrepancy has been discovered between the declared value 
of the Clark cell and its observed value. I have taken steps to let it be 
known, semi-officially,t that this value appears to be 1 4329 instead of 
1:434 at 15°C., or is 1:434 at 14°C. Iam not convinced that this dis- 
crepancy of 0:788 in 1,000 is of appreciable importance ‘‘ for use in trade." 
It is on the limits of practical importance in connection with lamp 
testing, for it is equivalent to nearly 0:4 of 1 per cent. of candle-power. 
The specification of the Clark cell appended to the Order in Council is 
now out of date. Icannot recommend that form of cell for work of the 
highest accuracy. I think that large cells, as suggested by Prof. Schuster, 
are better, and it is probable that a cadmium cell is better still. Knowing 
-the liability of Clark cells to dry up, I should prefer a saturated cell with 
a higher temperature coefficient to a semi-saturated cell with an almost 
negligible temperature correction. Experience of the last 15 years has 
shown that neither the Clark cell, nor any improvement of it, is necessary 
in a Standards Laboratory as a standard, while, on the other hand, such 
cells are very valuable pieces of apparatus both for scientific and for trade 
purposes. I quite agree with Mr. Duddell that what he called a third set 
of standards seems to have been confounded with the second. Such as 
the cell “an apparatus which is going to be carried about for 
practical purposes . . . . the practical man will take the cell as his 
testing standard. It can easily be carried about, and can be used with 
the potentiometer. The question of amending the legislation of this and 
of other countries has been discussed. I am not prepared to recommend 
the Board of Trade that any amendment of the Order in Council is neces- 
sary. But if an amendment were to be made, I should recommend that 
the definition of the volt should not contain reference to the Clark or to 
any other standard cell, but that we should fall into line with Germany, 
Austria, Belgium and Switzerland. I attach but little importance to our 
Volt standard as a legal standard. It is a useful laboratory instrument. 
If I want a Volt, I pass The Ampere through a copy of The Ohm, which vill 
easily carry it. This is often done in the Board of Trade Laboratory, 
and is in accordance with the definition which would remain if reference 
to the Clark cell were omitted. 

Mr. F. E. SMITH said that in looking through the report the first 
point with which he was struck was the unanimous approval of the mer- 
cury standard of resistance. There was no discussion whatsoever on the 
concrete mercury ohm. The mean value of the 10 mercury standards at 
the National Physical Laboratory had been compared with the Reichsan- 
stalt standards, which were constructed on entirely different principles, 
and the difference was only two parts in 100,000. Therefore, he thought 
one was justified in saying that the mercury standard was reproducible 
up to two or three parts in 100,000. Axother question was whether the 
mercury ohm was a constant one. He had found that its zero was sub. 
ject to great fluctuations, and it was possible that the mercury standard 
was changed by about two parts in 100,000 after construction. He 
might say that the mercury standards of the National Physical 
Laboratory were not permanent, and it was not desirable tbat tbey 
should be. They were subject to a certain cycle of operation- 
before erection which caused the secular change to be a minimum. 
Moreover, it was not desirable that mercury standards should be set up 
permanently, because the platinum potential leads must be included in 
the mercury, and no one knew to what extent the platinum would go in 
solution in the mercury, and what effect that would have on the resis- 
tance. He was not quite in agreement with Mr. Duddell that mereury 
etandards would not be found in the test room in years to come. They would 
not be expensive, and would be a very convenient check for manufacturers. 
* Electricity and Magnetism. Clerk Maxwell, Vol. I., p. 389. 

+ The Electrician, Vol. LIII., p. 916. 


THE ELECTRICIAN, APRIJ. 14, 1905. 


1058 


On the subject of the standard cell, he was in agreement in the main with 
the remarks made by Dr. Wolff and Prof. Carhart at St. Louis. At the 
National Physical Laboratory there were 200 cells constructed chiefly 
with the cadmium elements. However, standard cells changed so slowly 
in E.M.F. with time that they must be kept under observation for many 
years, and no cadmium cell had been kept under observation for so long. 
The Clark cell was а very good secondary standard if it were made 
according to the new specification and kept at a constant temperature. 
But for practical purposes anyone using both cells would prefer the 
cadmium cell; its temperature cofficient was only =...) of a volt 
per degree C. Prof. Guthe had said he could repeat his determination 
of the silver voltameter to 1 part in 10,000. This, as a matter of fact, 
confirmed certain figures which he himself had collected. When Guthe's 
experiments in America had been completed, as well as some at the 
National Physical Laboratory, they might be able to define a particular 
_ type of silver voltameter with a higher degree of accuracy than that 
mentioned above. 
The discussion was then adjourned, and was resumed last night. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D’ALBE. | 


Fluorescence and Absorption.—J. B. Burke adds further 
observations on the change of absorption in uranium glass in 
the fluorescent state. He, as well as Nichols and Merritt, 
found that when uranium glass is excited to fluorescence it 
transmits light less readily than when quiescent. The author 
deals with Camichel’s negative result, and attributes it to his 
having used a fluorescent glass to cut off the more refrangible 
rays. He maintains that the prevalent idea that the spectrum 
of fluorescent and phosphorescent bodies is continuous is 
erroneous, for whenever the luminosity was of sufficient bright- 
ness, the spectrum which, when the light was feeble, seemed 
continuous, was found distinctly to be made up of finer bands, 
whilst when the intensity was diminished the distinctly band- 
like spectrum was once more found to be dimmed and became 
continuous. Therefore if, by any means, the light of precisely 
the same period as the fluorescent light were sifted or removed 
from the spectrum of the light, transmitted through uranium 
glass, we should not expect to get any variations in the 
absorption corresponding to the changes in the body during 
the fluorescent state. 
[J. В. Burke, Royal Society, read March 30, 1905. ] 


Scent Electrometer.—M. Guinchant has devised an electro- 
meter in which the needle is charged by induction, and is 
suspended by an insulating fibre instead of a conducting one. 
The directing couple is given by a bifilar suspension or a small 
magnet. There are six sectors, placed in the same plane 
under the needle. The latter is a plate of silvered mica 
strengthened with strips of mica. Two of the sectors are 
larger than the others, and form a kind of figure of eight, 
filling an angle of some 80deg. on each side of the centre. 
The other sectora are smaller and further away. The needle 
in its normal position covers the whole of the central sectors 
and about a third of the outer ones. The theory of the instru- 
ment is the same as that of the quadrant electrometer. An 
outer sector, the needle and half a central sector may be con- 
sidered as forming a system of two condenscrs in cascade. 
The author expects to get a deviation of 1mm. per millivolt 
on à scale at 1 metre. 

[GurNcHaNT, Comptes Rendus, March 27, 1905.] 


Efect of Utltra-Violet Light. un Glass.--F. Fischer has 
examined the effect produced on various glasses by ultra- 
violet light from a quartz-mercury arc lamp, The glass was 
placed very near the quartzwall. The int ervening space was 
sometimes filled with hydrogen, but without producing any 
difference. The results were not produced by Röntgen or 
cathode rays. Out of eight glasses examined, four showed a 
change of colour within a quarter of an hour, which developed 
into a deep violet in 12 hours. The colouration was found to 
be connected with the presence of manganese, as in Schott's 
thermometer glass and ordinary Thuringian glass. The sub- 
stance producing the colour is manganous silicate. The author 
recalls Sir William Crookes' recent announcement that certain 
kinds of glass were found to acquire a violet colour on pro- 
longed exposure to sunlight at Uyni, Bolivia, a place situated 
4,000 metres above sea level. At this altitude, sunlight con- 
tains a considerable proportion of ultra-violet rays. The 


author suggests that the permanent colouration of tubes under 
the influence of Röntgen rays and radium rays may be due to 
a secondary generation of rays of short wave length. 

F. Fiscner, Physikalische Zeitschrift, April 1, 1905.] 


Radium from Fango Mud.— Though the activity of fango and 
Capri earth is only about one-thousandth of that of pitchblende, 
the process by which radium is obtained from uranium ores can 
be successfully applied to it, owing to the insolubility of the 
radium-barium sulphate and its property of precipitating the 
radio-active earths with itself, Sixty kilogrammes of moist 
fango, analysed by F. Giesel, gave 0:39 gramme of barium 
carbonate and 0:05 gramme of an ammonia precipitate. Both 
preparations excited the barium platinocyanide screen, and 
have remained active for half a year, thus showing the pre- 
sence of radium. Forty kilogrammes of Capri earth were sub- 
jected to three extractions by means of hydrochloric acid, which 
could be employed owing to the total absence of sulphuric 
acid. "The third extraction, taken with excess of acid, gave 
0:15 gramme barium carbonate with an initial activity of 
33,000 volts, and a final activity of 192,000 volts after three 


weeks. The most insoluble fraction showed distinct selí- 
luminescence. No uranium was found in either of the earths 
examined. 


(Е. GIESEL, Physikalische Zeitschrift, April 1, 1905.) 


System of Units with Two Fundamentals. A. E. Haas 
sketches a system of units which eliminates mass and contains 
time only inconnection with velocity. Thesystem leads tosimple 
and rational formule for the chief electric and magnetic quan- 
tities. The dimensions of mass are derived from Newton’s law : 

MLT-? = MML, 
which, if the gravitational constant is unity, gives M = L'T^*, 
or LV? if V is velocity. Quantity of electricity and quantity 
of magnetism are given the same dimensions as mass. Energy 
has then the formula LV‘, current strength is УЗ, force is V‘ 
and power is V^. Resistance is V^! and resistivity LV !, 
while capacity is simply L-!. Potential, whether due to 
gravitational, electric: or magnetic force, is simply V? and 
magnetic moment is V?L. The mechanical units may be 
obtained by substituting in the usual formule LV! for T and 
LV? for M. No fractional indices can thus arise. The electric 
units above are all measured electrostatically, but if the 
velocity of light is taken as the unit of velocity the difference 
between the two electric systems disappears. One would 
suppose, however, that no rational system can be arrived at by 
making the dimensions of magnetic pole and electric quantity 
the same. 
[А. E. Haas, Physikalische Zeitschrift, April 1, 1905.] 


Frictional Excitement of Vacuum Tubes. —C. Hess describes 
a curious phenomenon which appears to offer a method of con- 
verting friction direct into light of a very economical kind. 
He was experimenting with an electrodeless tube held in the 
hand and connected with one terminal of a Holtz machine, 
while the other end of the tube faced the second terminal of 
the machine. The tube thus represented a kind of Kleist jar, 
and on touching tho free end with the free hand a shock was 
felt and a luminous discharge passed through the tube. This 
might have been expected, but the author also found that sub- 
sequently the tube could be brought to flash up by simply 
rubbing the hand over it. He then examined a number of 
vacuum vessels of all kinds, including glass spheres, Geissler 
tubes containing oxygen, hydrogen, nitrogen, carbonic oxide 
and acid, argon and helium, as well as glow lamps of various 
makes, and finally the Torricellian vacuum. In every case, 
the vessel could be brought to shine out by friction only, 
though the first incandescence was sometimes slow in coming. 
At lower exhaustions, the light consists of a cloud which follows 
the hand, while at higher vacua a ring of light adheres to the 
walls and moves with the finger, or a little more slowly. 
Hydrogen tubes are extremely sensitive, and may be brought 
to shine out by means of a fine brush. The author supposes 
that the gas is ionised by the first friction, and is thereafter 
capable of discharging subsequent charges, the electrons pro- 
ceeding from the walls and colliding with the positive ions at 
distances varing with the pressure. 

[C. Hess, Physikalische Zeitschrift, April 1, 1905.] 
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UNSOLYED PROBLEMS IN ELECTRICAL 
ENGINEERING. 


It is probable that no engineer, in delivering the James 
Forrest lecture to the Institution of Civil Engineers, has ever 
set himself such a difficult task as that which was under- 
taken by Col. CROMPTON on Monday evening. To enumerate 
the “unsolved problems in electrical engineering " would alone 
prove an impossible feat, since many of them are, of course, 
undreamt of; but even to classify those that are known and 
to hazard a guess as to the means by which they will even- 
tually be solved would mean a labour of weeks and possibly 
months. With becoming wisdom aud discretion, Col. CROMPTON 
therefore selected a few of the most prominent, and confined 
his attention strictly to them. He divided them mainly into 
two great classes: those set by Nature herself, aud those 
which have appeared in a process of evolution due to the 
advances made by workers in the sciences of electricity and 
engincering. 

Prominent in the first category comes the phenomenon of 
lightning discharge, and this the lecturer considered principally 
with reference to its effect on conductors of electrical energy 
for lighting and power. In countries where overhead con- 
ductora are employed this subject has been well studied and 
practically investigated; it is of great importance when over 
head and underground mains are connected together. But we 
should like to know something more definite with regard to 
the evidence that Col. Скомртох has collected, before we 
concede the likelihood of frequent cases in which the insula 
tion of purely underground cables has been mysteriously 
pierced by “static charges due to condenser effects produced 
on a gigantic scale in the system." 

With regard to terrestrial magnetism and magnetic storms 
this subject has been so much discussed without having got 
beyond the hypothesis stage that the lecturer may be forgiven 
for having dealt so briefly with it. One of the hypotheses he 
put forward—that the earth may be compared with а self- 


exciting dynamo—has, at any rate, the merit of originality. 
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“Шеге” transmission of power is another fascinating subject, 
in spite of the fact that its application is at present limited to 
telegraphy. Col. CROMPTON seemed to hold the opinion that 
no great advances will be made in this direction until it is 
possible to construct an alternator or some similar machine 
with a frequency in the neighbourhood of 1,000,000 per 
second, so as to secure a series of continuous discharges of 
high power. He mentioned subsequently that Prof. FLEMING 
had succeeded in reducing the noise of the transmitting spark 
in wireless telegraphy apparatus by enclosing it in a cast-iron 
vessel filled with nitrogen or carbon dioxide under pressure. 

Then, leaving problems which are still more in the domain 

of the physicist than in that of the electrical engineer, the 
lecturer turned his attention to that piece of apparatus which 
has created a new industry within the last quarter of a century 
—the dynamo. Ho dealt with one feature of dynamo design 
only, and called it the problem of the “core and coil,” other- 
wise the fiekl magnet and its winding. His reference to 
Bann&TT's discovery that the addition of silicon, in suitable 
proportions, to iron, renders the latter very fusible and free 
from blow-holes, was put in simple language, and must have 
impressed the audience with the great importance of this dis- 
covery. Further details as to what has beer done towards the 
development of this process would have been interesting. 
Referring to Dr. HADFIELD’s aluminium-copper-manganese 
magnetic alloy, the lecturer threw out the suggestion that this 
may contain the whole secret of magnetism ; if this be so, 
then no effort should be spared to prosecute research in mag- 
netic alloys, for it is just conceivable that experiment may lead 
to the discovery of a material possessing a permeability higher 
even thaniron. The result of such a discovery would naturally 
have very far-reaching effects ; although as regards the efficiency 
of dynamo mechines little improvement need be desired, a 
considerable reduction in the price of motors would have a 
distinctly stimulating effect on the electrical industry, The 
winding and insulating problem is hardly less important than 
that of the iron, and to obtain an impregnating material which 
will stand much higher temperatures than the customary 
limit in dynamo-electric machinery may soon no longer be 
among the “ unsolved problems.” 

High-speed turbo-generators hardly received as much con- 
sideration, at the hands of the lecturer, as they deserve. There 
are many problems connected with them that are still lacking 
complete solution, and nothing was said of the sparking 
troubles in continuous-current generators driven at high 
speeds by steam turbines. The storage problem, needless 
to say, occupied a considerable portion of Col. CROMPTON’s 
lecture. He is an ardent believer in electrical storage, and 
did not disdain to consider how existing methods might be 
improved in points of detail. We support him most heartily 
in his condemnation of the troublesome end cells. It is doubt- 
ful, however, whether the end cell can be quite abolished. Many 
accumulator manufacturers with maintenance contracts greatly 
desire such a consummation, but it is, unfortunately, a fact 
that several of the smaller stations still regulate with erid cells, 
and stil have their forests of copper rod. The suggestion of 
a combination of the internal-combustion engine with a suction- 
gas plant worked for long hours, and thereby charging batteries 
sufficient to deal with the bulk of the load, but supplying the 
short hours of peak load by steam plant specially designed to 
work for short hours at a maximum efficiency, is an ingenious 
one. It is not unreasonable to suppose, however, that such an 
arrangement would involve rather a heavy capital outlay. On 
electrically-driven carriages, Col. CROMPTON is, of course, an 
authority, and he expressed the opinion that has frequently 
been put forward in these columns—viz., that as far as can be 


seen at present everything still depends on the lead accumulator 
and the improvements that can be made in it. Standardisation 
of batteries and the means of charging them is another point 
of considerable importance. 

With regard to railway problems, most traction engineers 
will find themselves in agreement with the lecturer’s remarks. 
It is, nevertheless, open to doubt, whether the substitution of 
an overhead wire for the third rail is “а mere draughtsman's 
question." It involves more than the supporting of a wire 
overhead. 

Of the rest of Col. CROMPTON’s lecture there is little of 
great moment. He touched on measuring instruments, electric 
lamps, heating and cooling by electrical means, and last of all 
on the development of power schemes. His imaginary picture 
of “workers carrying on their business at home in a workshop 
attached to the dwelling-house, and separated from the neigh- 
bour by the garden in which the children can grow up under the 
best conditions of light, air and sunshine,” js attractive, bnt 
such anticipations of the ultimate result of cheap power 
distribution are, we fear, Utopian. Decentralisation may be 
possible in a few particular industries in which the machinery is 
cheap and foremen are unnecessary. But the present tendency 
is towards increasing the amount of machinery per man 
employed, and is thus exactly 1n the opposite direction to 
that indicated by Col. CRoMPTON. The problem of “ sending 
the population back to the land " is not to be solved by electric 
power schemes, but by improving our methods of agriculture, 
and restoring this pursuit to something approximating to its 
former position among the industries. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectríoian Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign book.) 


— — 


The Letter of Petrus Peregrinus on the Magnet, A.D. 1269. 
Translated by Brother Авмогр, M. Sc., with Introductory Notice by 
Brother Ротлмтлм, D. Sc., Professor of Physics in Manhattan College, 
New York. (New York: McGraw Publishing Co.) 1904. 

Although many writers of antiquity and in the middle ages 
touched on the subject of the lodestone, the first treatise 
devoted to the subject was the “ Epistola de Magnete of 

Peter Peregrinus, written in 1269 from the trenches before the 

town of Lucera in Apulia, then under siege. The writer was 

a soldier of fortune, of Maricourt, in Picardy, well versed in 

mathematics and scientific lore of his time, a contemporary and 

acquaintance of Roger Bacon. His letter, written to his 
patron, Sigerus of Foncaucourt, was copied by numerous hands 
and distributed over Europe. Some 18 or 20 manuscript 
versions are extant—three in the Bodleian library at Oxford, 

one at Trinity College, Dublin, two (one of them of date 1391) 

in the possession of the writer of this notice, one in the 

Bibliothéque National in Paris, one in the University of Leyden, 

and others in Germany and Italy. A version was printed at 

Augsburg in 1558, and is one of the rarest of early books, since 

only 13 copies of it are known; all of them save one are in public 

libraries, There is a copy in the British Museum, another in the 

Ronalds Library, while a third, formerly belonging to Mr. 

Latimer Clark, is now in the Wheeler Library of the American 

Institute of Electrical Engineers. This work, which is a 

very remarkable one for its time in its experimental knowledge 

of the lodestone and of the properties of magnets, was known 
to Gilbert and other writers who quote from it; but other- 
wise it was almost entirely lost sight of until the end of the 
eighteenth century. In 1800 Tiberius Cavallo, in the third 
edition of his treatise on magnetism, gave, in a supplement, a 
translation in English of a number of passages from the book, 
which, however, owing to an imperfection of the Leyden 
manuscript, from which he worked, he ascribed to an imaginary 
Peter Adsiger. In 1867 Father Timoteo Bertelli, the Barnabite 
monk of Florence, printed in the Bulletin of Bibliography of 
Prince Boncompagni a new Latin version, which he had pre- 
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pared by collating together a copy of the Augsburg edition in 
the Prince’s library with the three manuscript codices in the 
Vatican ; and he enhanced the value of his translation by an 
elaborate commentary, giving various readings and innumer- 
able references. No complete English translation appeared 
until in 1905 a privately-printed version by the present writer 
was issued to a few friends, having been produced by the 
Chiswick Press in their special Caxton type. 

Now, in the present worh, English readers are presented 
with an excellent version from the pen of the accomplished 
Brother Arnold, accompanied by an interesting introduction 
by Brother Potamian, otherwise known to English electricians 
as Dr. M. F. O'Reilly, now of Manhattan College. As the 
author of another translation it would ill-become the present 
writer to criticise the good work done by these two able 
collaborators. They may be congratulated upon the admirable 
result of their work, which, internally and externally, is most 
satisfactory. The printing is particularly good, and the type 
clear and large. The three cuts that appear in the Augsburg 
edition have been reproduced, and the translators have added 
also on p. 30 two cuts of modern origin, to show how Pere- 
grinus proposed to pivot his compass needle. It should have 
been noted that these cuts «date only from 1867 and show 
Father Bertelli's idea as to the construction intended by the 
description of Peregrinus. The translators have omitted one 
clause at the end of the fourth sentence of Chapter III. on 
p. 31, perhaps purposely. 

The importance of this early work in its day may be better 
understood from an analysis of the contents of the letter, as 
given by Brother Potamian in his introduction. It shows 
that Peregrinus was the first to assign a definite position to 
the poles of a lodestone, and to give directions for determining 
which of them is the north pole. He proved like poles to 
repel one another, and unlike poles to attract. He showed 
that small fragments of a magnet are themselves magnets. 
He observed that a strong magnet may neutralize or even 
reverse the polarity of a weaker one. He was the first to 


pivot a magnetized needle, and to put a graduated circle 


around it—in fact, the first to make a real compass. He 
added “ sights" to the compass to enable positions to be taken 
by magnetic bearings. Finally he proposed—and this pro. 
bably made his treatise famous, more than any of his real 
discoveries—to construct, by the aid of the magnet, a wheel 
of perpetual motion. It will be noted that as he described 
his compass in 1269 his work disposes entirely of that fanciful 
legend cherished in Italy (and consecrated in the Royal Italian 
Navy by the name given to one of the cruisers) that the 
compass was “invented” in 1302 by one Flavio Gioia of 
Amalfi. Indeed, it is known that the name “Flavio” thus 
attributed to the imaginary inventor of the compass arose 
from a bungle about the name of the historian Flavius Blondus, 
who had attributed the invention of the compass to a nameless 
inventor in Southern Italy. That nameless inventor seems to 
be without doubt no other than Petrus Peregrinus. 

Readers will thank Brother Potamian very warmly for his 
explanatory notes, of which one characteristic touch is his 
careful assignment to each cf the various discoverers or writers 
who belonged to the different religious orders his precise 
denomination. We learn to discriminate between Roger Bacon 
the Franciscan, Albertus Magnus the Dominican, Cabieus the 
Jesuit, Bertelli the Barnabite and Neckham tlie Augustinian. 
Such precision speaks volumes for the spirit of care with which 
the editors have worked. SILVANUS P. THOMPSON. 


Recherches Pbysiques et Pbhysico Cbimiques sur l'Acier au 
Carbone. By Cann Bexenicks, (Uppsala: University Press.) 


The burden of this thesis is the existence of *' ferronite," a 
solid solution of f iron containing 0°27 per cent. of carbon. 
Ferronite has the same relation to Hiron as “ ferrite” has to 
«iron. Ferronite is clearly marked off from ferrite by its 
density, hardness, elasticity and resistivity. It is more easily 
attacked by micrographic reagents, and can be coloured with 
tincture of iodine. The author compiles a vast mass of 
figures to prove that the value of 0'5 per cent. of carbon 
is a critical value in more senses than has been suspected 
hitherto. The work of Le Chatelier, of Barrett, Brown, 
and Iladfield, of Searle, Roberts-Austen, Roozeboom, Preece, 


Osmond, Guillet, Mathews, Stead, and others furnishes 
ample material, but it can hardly be said that a com- 
prehensive view has yet been obtained which effectively 
links these facts together. The author’s researches seem to 
fill this gap in a fruitful and suggestive manner, and even if 
his conclusions should not all be corroborated, they will 
furnish a criterion by which future theories may be tested. 
The chief difficulty lies in the magnetic propertics of steel of 
different compositions. If steels with less than 0-5 per cent. 
of carbon are made up of [8-ігоп, it must. be remembered that 
the transformation of a-iron into pure B. iron, taking place at 
the critical interval, is accompanied by the loss of the ferro- 
magnetic properties. This would imply that f iron is not a 
ferromagnetic body, and yet these low-carbon steels are 
strongly magnetic. Against this it is necessary to remember 
that the only conclusion really vouched for by experiment is 
that at temperatures above 770deg. B- iron is very feebly 
magnetic. E. E. F. 
L'Année Electrique, Electrothérapique et Radiographique. By 
Dr. Foveat ре Соскмвіл,вв. (Paris: Ch. Béranger.) 1905. 3fr. 50: 
This chatty and interesting annual commences with a short 
description of the chief electrical features of the St. Loui: 
Exhibition, and then the most prominent electrical invention: 
ard discoveries of the year are passed in review. Amongst 
the new apparatus mentioned is an instrument for measuring 
the amount of ozone in a gas. It is based on the conversion 
of ozone to oxygen when passed over certain substances. 
Electricity, in its thousand-and-one applications, is referred to 
descriptively and statistically, and especially the medical uses 
of the electric current are dealt with at length. 


SOME TESTS OF TANTALUM LAMPS.* 
BY А, К. KENNELLY AND S. E. WHITING. 


Since tantalum incandescent lamps have so recently been developed 
commercially, some tests made by the writers upon a few samples 
of these lamps may be of interest. 

A batch of 10 tantalum lamps was received through the courtesy 
of Mr. Edward D. Adams, who obtained them from Messrs. Siemen“ 
& Halske, of Berlin. These lamps were all alike, and of the tyje 
shown in recent issues of the Electrical World and Engineer (pp. 
200 and 379 of the current volume).| All of them had frosted glob:- 
and were marked uniformly 110-25, which was interpreted to mean 
110 volts and 25 normal horizontal hefners (22 normal horizonta. 
British candle-power). : : 

Figs. 1 and 2 indicate the behaviour of one of these lamps (No. ? 
in respect to resistance, current, power, luminous intensity (hort. 
zontal candle-power), luminous efficiency and specific consumptic:: 
(watts per candle). The corresponding data are indicated also. и. 
dotted lines, for a particular Edison carbon filament lamp nominaliy 
of 120 volts, 16 c.p., and 8:1 watts per candle, in a frosted glot: 
This particular lamp was taken at random from a number of sinn- 
lamps which had been in service about 50 hours. No attempt t 
made, therefore, to present an accurate comparison between tre 
tantalum and carbon types of lamps, but only their general relati: - 
behaviour. It is possible that if the carbon filament lamp had be-^ 
specially selected, its behaviour would have been superior. Оп ih: 
other hand, if the tantalum filament lamp had been specially selecte i 
from the batch tested, its behaviour also would have been superior. 
The results given in the curves are to be interpreted, therefore. u 
showing the qualitative relative behaviour of the two general typ. ~ 
of filament, carbon and tantalum. 

Resistance.—'the carbon filament (Fig. 1) had an initial resi-tar.c 
of about 600 ohms at the normal room temperature and low e~: 
voltage. As the pressure at the terminals was increased this rv -.- 
tance fell very rapidly to a minimum of 288-2 ohms at 75 volts. t.. 
value being practically constant from 70 to 90 volts. The resista: . 
then rose very gradually to 293 ohms at 140 volts, the bis! ~ 
pressure employed in the test. This curve is characteristic of <-. 
ordinary carbon-deposited filament; that is, the resistance of 4 
carbon filament usually reaches its minimum at a voltage 1 a ~ 
than the working voltage. 2a 

The tantalum filament had an initial resistance of about 55 cl: :- 
at the normal room temperature and lowest voltage. It rose гар: 1. 
at first, and afterwards more slowly as the terminal Lol ee 
increased. The highest resistance observed was 3168 ohins 
143:3 volts. The resistance was still rising at this point, as show 

F 
From the Electrical World of New York. 
+ See also Lhe Electrician of Jan. 27, p. 589. 


THE ELECTRICIAN, APRIL 14, 1905. 


1057 


by the curve. Whereas, therefore, the carbon filament falls, under 
operation, to about half its cold resistance, the tantalum filament 
rises, under operation, to about 51 times its cold resistance. 
On this account the initial rush of energy into the tantalum 
filament must be about ten times as great asin the carbon filament. 
The time allowed for the tantalum filament to reach its working 
temperature is, by inference, materially less than for the carbon 
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Volts at Lamp Terminals. 
Fic, 1.—Evecrrican Benaviour or Carnpon лмо Tantata FILAMENT 
INCANDESCENT Lamps (FROSTED). 


filament. It would be interesting to investigate, from this stand- 
oint, the possible intluence of frequent turning on and off upon the 
ifetime of the tantalum filament. 

Under operative conditions the carbon filament has sensibly 
constant resistance for the working range of voltages. The tan- 
talum filament increases in resistance about one-fifth of 1 per cent. 
per volt increase of ter- 
minal pressure, in the 
neighbourhood of its nor- 
mal working voltage. On 
this account, a given per- 
centage increase of volt- 
пре on the tantalum lamp 
will not produce the full 


з 

2 
Ё 
8 


E 
8 
f) Eff, Candles per Watt 


corresponding increase in x 8 
current strength. Thus, RE 15 3 
а increase of terminal B 7 3 
voltage of 5 per cent. е: А 

would 5 cur- @ ME - 3 
rent only about 31 per TTÀ р ДЕК E os 
cent. Such а property із р F Ness 3 
valuable, since ıt tends to # ЖШШЕ iy iis 

regulate automatically the f Ж Al | Ta ч 08 
current strength passing so = Has M 
through the lamp under К AN | 13 ^ 
variations of line voltage. NN $ 7| (Му ge. AM 
The etfect in these tan- E Ass % 
talum filaments is not, X 4 em 
however, very marked at g Е 

their normal working | 25 B 
point, and not so great as 2 

the curve shows it would * i5 diss 
be at à much lower pres- " 
sure, say at 20 volts. 1o 1 10 01 
Here an increase in volt. iu Sg 
age of 5 per cent. would М 


Cause an increase іп cur- 
rent of only 24 pcr cent. 
Current Strength. — 
The curve of current 
strength in the carbon 
filament is not far from a straight line through the origin. The 
corresponding curve in the tantalum filament starts rapidly, but 
droops considerably, owing to the increase of resistance. The slope 
of the current is greater finally in the carbon filament than in the 
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Ето. 2. LunI Nous BEHAVIOUR or TAn- 
TALUM AND CARBON FILAMENT Lamps, 


tantalum by about one-third. This is due to the self-regulating 
property referred to under resistance. 


Power.—The power in the tantalum filament is decidedly greater, 
relatively, at low voltages, and less at high voltages, than in the 
carbon. | 

Candle-power.—The tantalum lamp became appreciably luminous 
at a terminal E. M.F. of 9:5 volts, or about 9 per cent. of its normal 
working voltage. Tho carbon filament became luminous at 24 volts, 
or about 20 per cent. of its normal voltage. Thus a tantalum fila- 
ment will begin to glow at a much lower voltage than the cor- 
responding carbon filament. This may prove a useful property in 
testing and the like. The curves of Fig. 2 show that the horizontal 
candle-power of the tantalum lamp is markedly greater than that of 
the carbon lamp. The luminous efficiency, or candles per watt, of 
the tantalum lamp is also markedly greater than that of the carbon 
lamp tested. (It may be noted here that the globes of both lamps 
were frosted.) Thus at 110 volts the tantalum lamp consumed 2:2 
watts per candle, while at 120 volts, the normal for the carbon 
lamp, the latter consumed 4:3 watts per candle. The normal 
efficiency ofthe frosted tantalum lamp was, therefore, nearly double 


— 
Z 


Fic. 3.—Lusrnovs Intensrry or TaNTALUM Laue IN VERTICAL CIRCLE 
AND Rovsseau DIAGRAM OF BAME, 


that of the frosted carbon lamp. We have no knowledge as to the 
relative duration of life for the two types at these efliciencies. A 
small change of voltage produced a somewhat larger change of the 
candle-power in the tantalum lamp than in the carbon lamp. Thus 
an increase of 1 per cent. in normal voltage produced 0°7 candle 
increase with the tantalum lamp and 06 candle with the carbon 
lamp. The lamps were, therefore, nearly alike in the increase of 
candle-power for a given small increase in voltage, but, as will be 
seen from the curves, the relative behaviour in this respect would 
change appreciably with a shifting of the chosen working voltages. 
Consequently, not much stress can be laid on this comparison. Since, 
however, the candle-power of the tantalum lamp was considerably 
greater than that of the carbon lamp, it is evident that if equal 
sinall increase in voltage produces equal increase in candle power, the 
percentage of increase will be markedly less in the tantalum lamp. 

Distribution of Light.—With frosted globes the change in hori- 
zontal candle-power with change of azimuth was negligible in the 
tantalum lamp. This would be substantially true in an unfrosted 
lamp, owing to the cylindrical disposition of the filament. In Fig. 3 
is given the observed distribution of tantalum lamp No. 2 in a 
vertical plane. At the tip the candle-power falls to about 6, the 
horizontal value being 18:6. The mean spherical candle-power was 
18:55, which gives a spherical conversion factor of 0°73. The 
vertical distribution of the tantalum lamp is nearly the same as 
that of the common type of carbon filament lamp. 

The following table shows a comparison of the 10 tantalum 
filament lamps in regard to uniformity of candle-power and con- 
sumption at the nominal voltage, 110. 


Lamp Current, Power, Horizontal Specific consump- 
number. amperes. watts. candles tion, watts p. candle. 
1 0:358 39:35 18:45 2:13 
2 0:369 40:56 18:60 2:17 
8 0:365 | 4020 | 19:80 i 2:06 
4 | 0373 | 4098 | 1920 2:13 
5 0:369 | 40:56 20:60 1:97 
6 0:300 | 89-68 | 18:96 2:09 
1 0:366 | 40:30 18:80 | 2:14 
8 0:367 40:40 19:90 ` 2-03 
9 0:360 89:55 18:65 2:12 
10 0:367 40:32 19:05 2-12 
Mean 030654 | 40:19 19:20 ‚ 2-10 
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THE ARNHEIM PARTY LINE TELEPHONE SYSTEM To ring up one of the subscribers, the operator, having plugged into 


the jack in the usual way, places her finger in the hole marked with 
the subscriber's number, and pulls the disc round. This sends a 
A most ingenious development of the party line telephone system | number of impulses corresponding to this number to the automatic 
has been worked out by Herr Paul Arnheim, and is now being placed | selector switch already referred to, which connects the subscriber in 
on the market in this country by the Berliner Telephone Mfg. Co. By | question to the line. 
a party iine is meant a telephone line shared by several subscribers, We had an opportunity of inspecting an installation for a 10- 
and provision must be made for “selective ringing that is to вау, for | subscriber party line this week, and were able to sec these sucessive 
calling up any one of the subscribers without disturbing the others. | operations carried out. To give a more detailed account of the 
On the Post Office and National Telephone exchanges in this country | system, we add a diagram (Fig. 1) applying to a magneto exchange, 
this selective ringing is provided for by connecting the subscribers’ | It may be mentioned, however, that the system has also been fitted 
bells either between the A line and earth or the B line and earth, | on a central-battery exchange—in fact, one is under trial by the 
and by giving the bells a “ bias ” for positive or negative currents, | National Telephone Co. at their Holborn exchange, the party line 
so that four subscribers may be placed on a party line if necessary | serving some of the offices of the heads of the engincering depart- 
without the introduction of a code of ringing signals. This has the ments at the company's chief office. 
disadvantage, however, that any subscriber can cut-in and listen to On subscriber 2 depressing the button N (the position of this 
or take part in the conversation of another subscriber. The main | button is seen at N, on the instrument of subscriber 1), and 
object of the Arnheim system is to remove this defect, without removing his telephone from the hook, he places his own A line to 
having recourse to the complicated “lock-out systems which have | carth through the releasing coil R. At first this coil is not energised 
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Fic. L—DIAGRAM OF CONNECTIONS. 


been tried from time to time in the United States. Another object | as there is a high resistance in circuit, and the button is retained bx 
is to increase the number of instruments which can be connccted to | a clutch. A circuit is formed through the spring at F correspond- 
а party line. ing to this subscriber's instrument to the bar upon which it rests and 
Each party line terminates at a selector switch, to which all the | thence through the relay R, (which has a resistance of 1,000 ohins) 
subscribers’ instruments are connected. When one of the subscribers | to the actual A line and through a pendulum contact and battery at 
wishes to use the line, he depresses a button and removes his tele- | the exchange to earth. 
phone from the hook. This sets the selector switch automatically The tongue of the relay oscillates backwards and forwards, and a 
во as to connect his instrument to the line, and leaves the other | current impulse is sent from the local battery LB through the step- 
subscribers disconnected, and the rising of the button shows him | by-step electromagnet H. This moves the ratchet Z, causing с 
that he is through to the line. The subscriber then rings the | arm К to travel over the spring contacts above it. As it moves 
exchange. Should any other subscriber try to get in while the first | along, it disconnects the subscriber's line springs one by one from 
subscriber is still on the circuit, his button does not rise after it has | the common bar, and as soon as it reaches the spring correspond: 
been depressed, showing that the line is engaged. The automatic | to the subscriber who is called, it breaks the coil-circuit of the relay 
switch works in such a way, however, that his instrument is con- | R,. As this relay is no longer operated, the arm cannot travel anv 
nected to the line as soon as the first subscriber clears by hanging | further and stops at this position, connecting both the А and B 1::.с 
up his telephone. to the corresponding lines leading to the subscriber's instrunie 7 
In connection with the instruments at each operator's position at | The B line is connected through a condenser С. As the A 1.- 
the switchboard is a selector disc“ with a number of finger holes | is now connected direct to the subscribers line, instsa i ! 
in it, corresponding to the number of subscribers on the party line. through the resistance of the relay li. sufficient current. fl.. < 
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through the releasing coil R in the subscriber's instrument to 
release the button N, and the earth connection is, at the same time, 
removed from the loop. The subscriber now is connected to the 
exchange, and his ringing current passes through the indicator 
which is bridged across the A and B lines. As soon as the operator 
plugs into the jack she cuts off, not only the calling indicator, but 
also the pendulum circuit. 
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Fic. 2.—AUTOMATIC SELECTOR SWITCH. 


It should have been mentioned that, ns soon as the lever K starts 
moving, the arm of a second mechanisin, L, is released and drops 
slowly, opening the contacts seen above it, one of which is included 
in the circuit of the relay R,. At the end of its travel (which 
occupies 50 seconds) the lever L closes the two contacts below it. If 
now another subscriber plugs in, nothing further happens after he 
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Fic. $.—SMALL EXCHANGE FOR Four LINES. 


presses his button N, for the circuit of the relay R, is open on these 
upper contacts. When the eubscriber has finished speaking, he 
hangs up his receiver, and the bell coil is placcd across the line. 
This closes the circuit through the A line to the relay Ri, and thence 
through the bottom contact closed by the lever L through the local 
battery LB and back to the B line at the selector switch. The 


secondary contact of this relay now closes the circuit of the releasing 
electromagnet S, which allows the ratchet Z to fall back to its 
initial position ; and when the arm drops the circuit of the coil L is 
also closed so that the arm of this mechanism is raised to its normal 
position. When thearm has risen to its top position and is locked 
there, it opens the circuit of its own coil by means of the contact 
immediately above it. Everything is thus restored to its normal 
position. 

A point worthy of notice is the introduction of ‘ polarised cells " 
with aluminium electrodes to take the induction current on breaking 
the inductive circuits in connection with the local battery, and so 
diminishing the report heard in receiver. 

We have now to consider the process of calling up one of the 
subscribers from the exchange. The jack of the subscriber being 
plugged with the calling plug in the, usual way, the operator pulls over 
the disc selector as already explained, and then momentarily presses 
to the left the ringing key seen above the operator's set in Fig. 1. 
The disc selector stays in position until the ringing key is pressed. 
The circuit of the retaining coil R, is then closed through the bat- 
tery B and the releasing magnet, and as the disc flics back it closes 
& succession of contacts, sending impulses from the magneto over 
the A line through the coil R, controlling the automatic switch. 
The arm of the switch is therefore moved up to the position corre- 
sponding to the number of the subscriber wanted, and at the same 
time the arm of L starts travelling downwards. As soon as the 
selector switch makes contact with the subscriber's instrument, the 
disc sector, just before reaching its zero position, sends a ringing 
current from the magneto through the loop for a few seconds. A 
vibrator at the operator’s position shows that the bell is ringing. If 
the subscriber does not answer, the operator can ring again with hor 
ordinary ringing key. As it takes 50 seconds for the arm of the 
lever L to drop, after this period has expired she no longer rings the 
subscriber unless she turns the selector disc again. The period of 
50 seconds is selected to give the subscriber time to answer the call. 
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Fic. 4, —ELSCTRICALLY-CONTROLLED. PENDULUM. 


Tig. 2 shows the automatic selector switch, tho relative positions 
of the various parts being the same as shown in Fig. 1. Fig. 3 is a 
small exchange for four lines, and shows the relative size of the 
selector disc, aud Fig. 5 is the pendulum for sending the impulses 
to the selector switch when the subscriber is calling. This pendulum 
is electrically driven, the contacts being so arranged that the driving 
magnet is excited whenever the oscillations of the pendulum decrease 
in amplitude below a certain point. 

Our thanks are due to Herr. Arnheim and the staff of the Berliner 
Telephone Mfg. Co. for enabling us to inspect every detail of the 
system, and for placing all information at our disposal in order that 
our description might be as complete as possible. 
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PARLIAMENTARY INTELLIGENCE. 


SUPPLY OF ELEOTRIOITY BILL. 


The following is the text of the Bill, referred to last week as beiug 
introduced into the House of Commons by Mr. Boner Law, to amend the 
Acts relating to electric lighting: - | 

Reference is made to this Bill ia our Elitorial Columns. 


1. Compulsory Acquisition of Land for Generating Stations.—(1) The 
Board of Trade may by provisional order authorise any local authority, 
company or person, who are authorised by the same or any previous pro- 
visional order or by Act of Parliament to supply electricity in any area, to 
acquire compulsorily or to use for the purpose of a generating station any 
land specified in the order, whether situated within or without the area 
of supply, and in the case of a local authority, whether situated within or 
without their district. 

(2) For the purpose of the acquisition of.land authorised to be taken 
compulsorily under any such provisional order, the provisions of the Lands 
Clauses Act which relate to the purchase aud taking of lands otherwise 
than by agreement, aud to the entry upcn Jands by the promoters of the 
undertaking, are, subject to the modifications set out in the schedule to 
this act, incorporated with the Electric Lighting Acts, a3 well as the pro- 
visions of tho:e acts already so incorporated by the Electric Lighting Act, 
1882. 

(5) Rules made by the Board of Trade under sec. 5 of the Electric 
Lighting Act, 1882, shall provide for prop:r notice being given of an 
application for a provisional order by which it is proposed to acquire 
compulsorily, or use land for the purpose of a generating station, to 
owners, lesseex, and occupiers of land, and also for public notice being 
given of the proposal by advertisement. 

(4) The incorporation of the provisions contained in the schedule to 
the Electric Lighting (Clauses) Act, 1899, with a provisional order author- 
ising the compulsory acquisition or use of land specified in the order for 
the purpose of a generating station shall not have the effect of incor- 
porating section 81 of that schedule with so much of that order as 
authorises such acquisition or use. 

2. Breal ing up Secte, de., outside Arca of Supply.—For the purpose 
of enabling electricity to be brought into an area of supply from a 
generating station situated outside that area, the Board of Trade may by 
provisional order apply to any roade, railways or tramways situated 
outside that area, the provisions of the Electric Lighting Acts which 
authorise, or enable the Board of Trade to authorise, the breaking up of 
any road, railway or tramway, 80 far as tho:e provisions do not already so 
apply. 

3. Supply in Bulk.—The Board of Trade, unless they are of opinion 
that, by reason of the character or magnitude of the proposed undertak- 
ing, the matter ought to be dealt with by private bill, may, by provisional 
order— 

(ч) Authorise any company or person to supply electricity in bulk to 
any local authority, company or person authorised to supply electricity in 
any area for the purpose of distribution by that local authority, company 
or person within that area ; and 

(6) Provide for any supply so authorised being compulsory ; and 

(c) Define what are to be the limits of supply for the purpose of the 
provisions of the Gasworks Clauses Act, 1847, incorporated in the Electric 
Lighting Act, 1882, in the case of a company or person so supplying elec- 
tricity in bulk ; and 

(d) Make such other provisions as appear to them necessary for adapting 
the Electric Lighting Acts to any case where a company or person are 
authorised to supply electricity in bulk in any area ; aud 


(e) Authorise any local authority to supply electricity in bulk to any 
other loeal authority. 


4. Provisions «s to Right of Local Authority to Purchasc.—(1) The Board 
of Trade may by a provisional order authorising а company or person to 
supply electricity in bulk only exclude the application ot the power of 
purchase given by sec. 2 of the Electric Lighting Act, 1888, as respects 
the whole or any part of the undertaking authorised by the order, but 
before doing во shall cause notice to be given to any local authorities who 
would have the right to purchase under the said section, and shall consider 
any objection made by any of those authorities. 

(2) Where any generating station, maine, or other works of a company 
used solely for supplying electricity within the district of a local authority 
are situated outside the district of that local authority, the generating 
station, Mains, and other works so used shall for the purposes of the 
provisions of the Electric Lighting Acts, and any provisional order confer- 
ring on local authorities power to purchase undertakings, be deemed to be 
situated within the district of that local authority, and where any genera- 
ting station, mains, and other works are used solely for supplying electricity 
within the districts of two or more local authorities, but are not situated 
withiu any of those districts, the Болга oí Trade may, on the application 
of all orany of those authorities by provisional order make such adaptations 
in the provision as the circumstances of the case may require : provided 
that this sub-section shall not, without the consent of the company to 
which they belong. apply to any generating station, mains. or other works 
authorised by a special Act before the passing of this Act. 

(3) Aby local authority having power under the Electric Lightiry Acts 
or any provi-ional order to purchase so much of the undertaking of a com- 
pany аз is within the district of that local authority may, with the consent 
of and upon such terms aml conditions as may be approved by the Board 
of Trade, and with the consent of the company, transfer their rigbts of 
purchase te any other local authority having power to purchase so much 
of the same undertaking as is within the district of that last-mentioned 


local authority, and the deed of transfer may con'ain such consequential 
provisions ав may be necessary for giving effect to the transfer. 


5. Exercise of Electric Lighting Powers by Authorities Jointly.—The 
Board of Trade may, with the concurrence of the Local Government Board, 
by provisional order make such provisions as appear to them necessary or 
expedient, by tbe constitution of a joint committee or joint board or 
otherwiee, for the joint exercise of the powers under the Electric Lighting 
Acta, or this act, or any provisional order, by two or more local authorities 
as respects any are: of supply consisting of the whole or parts of the districts 
of those authorities, in any case where it appeara to them that the joint 
exercise of those powers would be expedient, and any such provisional 
order may contain such provisions as may appear necessary or proper for 
adaptiog any of the provisions of the Electric Lighting Acts, or this act, 


or any such provisional order, to the case of any committee or board so 
constituted. 


6, Provision as to Consents of Local Authorities to Grant of Provisional 
Order.—(1) The Board of Trade sball, on considering whether any provi- 
sional order should or should not be granted, take into consideration the 
views of the local authorities affected on the subject, but whether the 
consent of any local authority is or is not given, may, notwithstanding 


anything in section 1 of the Electric Lighting Act, 1888, grant the order or 
not at their discretion. 
Provided that— 


(a) This sub-section shall not apply to any provisional order authorising 
& company or person to supply electricity so far as the order relates to any 
district in which the local authority is authorised to supply electricity ; and 

(b) A provisional order authorising the breaking up of roads outside the 
area of supply, shall not be granted by the Board of Trade except with the 
consent of the local authority in whose district the road is situate, unless 
the Board of Trade, in any case in which the consent of avy such local 
authority is refused, are of opinion that, having regard to all the circum- 
stances of the case, such consent ought to be dispensed with, and in that 
case they shall make a special report, stating the grounds upon which they 
have dispensed with such consent. А | | 

(2) The notice required by sec. 4 of the Electric Lighting Act, 1882, to 
be given to a local authority on or before the first day of July, need not 
be given to the local authority of a district in which it is not intended to 
take power to distribute electricity. | | 


7. Revision of Maximum Price.—(1) With a view to making five year: 
the ordinary period of revision of maximum price and allowing representa- 
tions as to revision to be made by consumers, sub-sec. 2 of sec. 52 of the 
schedule to the Electric Lighting (Clauses) Act, 1899, shall for the purpote 
of incorporation with any act or order passed or confirmed after the 
passing of this act, be read as if the words “ five years” were substituted 
for the words “seven years,” and the words “ or euch number of consumers 
not lesa than 20, as the Board of Trade consider sufficieat, having 
to the population of the area of supply ” were inserted after the word: 
* either the local authority or the undertakers." 

(2) Where any act or provisional order passed or confirmed before the 
commencement of this act enables the Board of Trade to reviae or vary any 
maximum prices to be charged for electricity, that, act or order shall be 
construed — 

(a) So as to enable the revision or variation to take place at an interva! 
of tive years after the commencement of the act or order, or the lax 
revision, in cases where a longer interval is fixed by the act or order ; and 

(b) So as to enable tLe power of revision or variation to be exercised on 
the representation of euch number of consumers, not less than 20, as tte 
B ard of Trade corsider sufficient, having regard to the population of the 
area of supply, in cases where the power cannot under the act or order be 
exercised on such a representation or the representation of a less number 
of consumers. 


8. Certification of M«ters.—(1) For the purpose of incorporation with 
any act or order passed or confirmed after the commencement of this act— 

(a) Sec. 49 of the schedule to the Electric Lighting (Clauses) Act. 1899 
(which relates to meters), shall be read as if the words aud fixed mi 
connected with the service lines in some manner approved by the Вагі «і 
Trade " were added at the end cf the section ; | 

(b) бес. 50 of the same schedule (which relates to the certification ot 
meters) shall be read as if the words апа to have been fixed and to have 
been connected with the service lines in some manner," and the words 
"or where any such meter is unfixed or disconnected from the service 
lines," were omitted therefrom ; aud 

(c) The same section shall. be read as if for the words to be a сог 
rect meter there were substituted the words to be a meter capable 
of ascertaining the value of the supply witbin such limits of error ах mex, 
as respects meters of the class to which the meter belongs, Le allowed Ly 
the Board of Trade," and | 

id) Section 51 of the same schedule (which requires inspectors to certify 
meters) shall be read as if at the end there were added, and the inspect 
shall, on the like reyuisition and payment, examine the manner in which 
any such meter bas been fixed and connected with the service lines and 
shall certify that it has been fixed and connected with the service line 10 
some manner approved by the Board of Trade, if he considers tha? 1115 
entitled to be so certified." | 

(2) S) much of апу act or provisional order relating to the supply « 
electricity passed or coufirmed before the commencement of this act à* 
requires that in order that a meter may be considered to be duly oertiße 
it must be certified to have been fixed and to have been Connected vith 
the service lines in some manner approved by the Board of Trade. sba.. 
cease to have effect, but every duly certified meter must be fixed and 
connected with the service lines in some manner approved by the hard 
of Trade, and an electrical inspector, on being required to do eo by the 
undertakers or by any consumer, and on payment of the prescribed fee 'T 
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to requiring him, shall examine the manner in which any meter 
ә а nd рар with the service lines, and shall certify that 
the meter has been fixed and connected with the service lines in some 
manner approved by the Board of Trade, if he considera it to be entitled 
to be so certified. € | 
(5) A meter shall be certified to be a correct meter within the meaning 
of any act or provisional order relating to the supply of electricity passed 
or confirmed before the commencement of this act if it is capable of 
ascertaining the value of the supply within such limite of error as may, as 
respecta meters of the class to which the meter belongs, be allowed by the 
Bom d of Trade. е 9 
. Accounts of Local Authorities. For the purposes of sec. 9 oi the 
ce 5 9 ы Act, 1882, the accounts of avy undertakers being a local 
authority ehall be made up to the thirty-firat day of March in each year, 
and accordingly as respects those accounts the thirtieth day of June sball 
be substituted in that section for the twenty-fifth day of March, and the 
thirty-firat day of March for the thirty-first day of December: provided 
that if any such undertakers show to the Board of Trade that some 
other dates are, owing to special circumstances, more convenient in their 
case than the thirty-first dey of March and the thirtieth day of June, the 
Board of Trade may substitute such other dates for the said thirty · first 
day of March and thirtieth day of June, and this section shall as respects 
those undertakers be conatrued with the substituted dates. 


10. Supply of Electricity to Premises having Separate Supply.— Notwith- 
standing an 55 in the Electric Lighting Acts or in any Act of Parliament 
or provisional order authorising an un ertaking, a person shall not be 
cntilled to demand or to continue to receive from undertakers authorised 
to supply electricity in any area a supply of electricity for any preinises 
having a separate supply, unless he has agreed with the undertakers to pay 
to them such minimum annual sum as will give them а reasonable return 
on the capital expenditure, and will cover other standing charges, incurred 
hy them, in order to meet the possible maximum demand for those prem- 
ines; the sum to bə so paid shall be determiped in default of agreement by 
arbitration under the Electric Lighting Act, 1882. 


11. Provisions as to Association of Undertukers.—So much of any 
provisional order or special Act, or of the Schedule to the Eleciric Light- 
ing (Clauses) Act, 1899, as incorporated with any such order or Act, as 
prohibits undertakers from ateuciating themselves with any company or 
peraon for supplying energy under avy licence, provisional order, or special 
Act unless the undertakers are autborised by Parliament to do to shall 
not be construed as prohibiting the undertakera from giving or taking a 
supply in bulk to or from ару euch company or Person. 
` 19. For Protection of Gas Undertukers.—Nothing in this Act shall enable 
the Board of Trade by provisional order to authorise the compulsory 
acquisition of any land which, at the date of the firat publication of the 
notice for the order, belongs to any gas undertakers aud is used or author- 
ised to be used by them for the purposes of their undertaking. | 

13, Definitions. In this act, unless the context otherwise requies — 

Tre expression provisional order means а provisional orcer under the 
Electric Lighting Acts. 

The expression Electric Lighting Acts means— —  — 

(a) As respects England and Ireland, the Electric Lighting Acta, 1883 
and 1888 ; and . 

(b) As respects Scotland, the Electric Lighting Acta, 1882 and 1888, 
the Electric Lighting (Scotland) Act, 1890, and the Electiic Lighting 
(Scotland) Act, 1902. | А 

The expression authoris: d“ means authorised by Act of Parliament or 
provisional order. mne | 

The expression '' area of supply means ару area within which any local 
authority, company or person are authorised to supply electricity under 
the Electric Lighting Act». : 

The expreesion “road” includes any street as defined by the Electric 
Lighting Act, 1882. | 

The expression "generating station” includes any station or werks for 
generating, transformiog, converting, cr distributing electricity, and all 
machinery and appliances ordinarily used in connection therewith. 


14. Application of Act to Scotland and Ireland.— (1) In the application 
of this act to Scotland the Sccretary for Scotland shall be substituted for 
the Local Government Board as respects provisional orders relating to 
Scottish local authorities, and the fifteenth day of May shall be substituted 
for the thirty-fir.t day of March, and the first day of August shall be 
substituted for the thirtieth day of June. 

(2) In the application of this act to Ireland the Local Government Board 
for Ireland shall be substituted for the Local Government Board as respects 
provisional ordera relating to Irish local authorities. | 

15. Short Title und Constructicn.—(1) This act may be cited as the 
E'ectric Lighting Act, 1905. 

(2) This act and the Electiic Lighting Acts shall be construed together 
аз one act and may be cited as the Electric Lighting Acts, 1882 to 1905. 


SCHRDULR. 


Modifications of the Lands Clauses Acts.—The following modifications 
shall have effect in the construction of the provisions of the Lands Clauses 
Acts incorporated by this act. for the purposes cf the Electric Lighting Acts: 

(4) The expression “special act” means the Electric Lighting Acts, 
inclusive of avy provisional order authorising the compulsory acquisition of 
land, except that the period of three years mentioned in tec. 123 of the 
Lands Clauses Consolidation Act, 1845, thall be calculated from the passing 
of the act confirming the provisional order ; and id 

(^) The expressions "the promoters” and “the undertaking mean 
respectively the undertakers and the undertaking under the Electric 
Lighting Acts ; and | | 

(e) The expression land includes easements in or relating to land. 


LONDON ELECTRIC POWER BILLS. 
Friday, April 7. 

Tha consideration of the Administrative County of London & District 
Electric Power Bill was continued by Earl Camperdown's Committee, 

At the commencement, the Hon. J. D. Fitzgerald, K.C., handed in a large 
table giving particulars of all the electrical undertakings in the area of 
the bill, compiled from the published accounts, 

Mr. C. P. SPARKS, chief engineer to the County of London Electric 
Supply Co., continued his evidence in favour of that company’s petition 
against the bill. On the question of works costs, he said that, taking the 
north and south stations of the company as one undertaking, the works 
costs in 1900 were 1:454d. per unit delivered to the mains. In 1904 this 
had fallen to 0:718d., for the March quarter this year it had dropped to less 
than 6d. and was now 0:537d. The load factor now was 13:6 per cent. 
The per centage of the total units sold which were used for power purpo: e, 
in 1900, was 16 per cent., in 1901 it was 20 per cent., 1902 25 per cent., 1903 
30 per cent., and 1904 32 percent. Within the next few years he anticipated 
that this would be 50 percent. The County of London Co. had now some 
1,500kw. Curtis turbine generating sets, on order which would have an over- 
load capacity of 50 per cent. These extensions worked out at a capital 
cost of between £12 and £18 per kilowatt. For the machin:s alone, if 
they were reckoned on 50 per cent. overload, the capital cost would 
be £4 per kilowatt, and at 100 per cent. overload it would be £3. 10s. 

r kilowatt. Concerning the advantages claimed for the large 

arsons turbines proposed, he said that Mr. Parsons had stated that 
with 200deg. superheat of steam it would take 1310. of water to 
secure a kilowatt. The Curtis turbines above referred to would 
require 151Ь., but owing to the greater ease of starting up and workiug, 
this advantage to the Parsons large turbine sets would disappear. 
By 1910 he anticipated tbe load.factor of the County of London Co. 
would be 43 per cent., and that 75 per cent. of the present steam power 
in his area would be driven by electricity supplied from his stations. 

Cross-examined by the Hon. J. D. FITZGERALD: With regard to tho 
eompulsion to supply, the facts were that any two consumers within 
50dys. of a distributing main could demand a supply by paying for any 
connecting main over 60ft. long, and entering iato a contract for two 
years to guarantee an annual consumption of electrical energy amounting 
to at least 20 per cent. of the cost of the 20yds. of service line. But 
the company got no return for the large expenditure which was often 
necessary to reinforce the distributing mains up to the point where the con- 
sumer's cible connected up. This might be even £1,000. These conditions 
applied outside the compulsory area ; inside the compulsory area, every- 
one could demand a supply, because the undertakers were bound to lay 
mains throughout the compulsory area. His total revenue last year was 
£122,181, and for power purposes £19,361. The average size of the 
power consumer was 7:5 н.р., and the average reccipt per unit for power 
supply was 2d. A large number of the very small power consumers paid 
24d. per unit. The scale of charges for power purposes started at 24d. 
In a small portion af the northern area there was no competition, and it 
was not to his knowledge that a higher price was charged in the area 
where there was competition, than in the area where there was no com- 
petition, The lowest actual price at which the company charged for 
power purposes was 2d. for a mill which had a load-fac‘or of between 
70 and 80 per cent. 

Mr. FITZGERALD said that the lowest price under this bill, under the 
same conditions, would be 0:367d. per unit, and that therefore that par- 
ticular consumer would save about £300 per annum on these terms. 

Continued cross-examination: Witness sid until he heard it stated 
by the witnesses for the promoters, he had no knowledge that some of 
his consumers had left his mains to put up their own gas engines. He 
could not make out what the maximum charge under tho bill was, 
because it was so hedged round with conditions. 

Re-examined by Mr. BALFOUR BROWNE: The compulsory area in 
all Provisional Orders usually included the wotst streets in the area, 
because the Board of Trade kuew the undertakers would go to the best 
streets. His company had never enforced the 20 per cent. guarantee out- 
side the compulsory area. It was the practice to forego this guarantee. 

Mr. H. B. RENWICK, secretary to the County of London Electric 
Supply Co., said the share capital of the company was £1,400,000, and 
the capital expended £1,250,000. The borrowing powers were £800,000. 
On the question of canvassing, he believed the County of London Co. 
had the largest canvassing department of any electric supply authority in 
the country, and as a further means of inducement to possible consumers 
they had recently held an exhibition in Holborn. | 

(Counsel at this point said he would shorten this part of the evidence 
as much as possible. | "T. 

The CHAIRMAN: Oh, no. Mr. Merz stated very positively that the 
existing authorities had not pushed the business. | 

Mr. RENWICK having shown опе of a large pile of books, containing 
his canvassers' reports, to the Committee, 

The CHAIRMAN said it seemed to show that a great deal of can- 
vassing had taken place. 

Mr. FITZGERALD said the statement of Mr. Merz was a general one, 
but after Mr. Renwick’s evidence he certainly did not think it applied 
to the County of London Co. 

Mr. BALFOUR BROWNE then addressed the Committee on behalf of 
the County of London Co., his speech concluding the case in opposition 
to the bill. He said that one of the worst features of such long inquiries 
was that there was a strong possibility of too much detail being intro- 
duced, but he would avoid this in his remark». This bill sinned against 
the whole of the past legislation regarding electric supply in London. 
The whole of the companies had met every possible demand, and under 
similar conditions, and with as good a load, the companies could do 
everything that the new company proposed. They were certainly in a 
far better position to supply for power than the promoters, because a 
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large proportion of the expenditure to date had been for distribution 
mains. Competition in anything should be fair, but the proposed com. 
petition was not fair. The promoters had done their best to lead 
the Committee to believe that they were to be bound to supply 
everybody in the huge area scheduled at least at the maximum 
prices in the bill, but this was not the case. He was not blaming 
the promoters for demanding guarantees, but he did complain against 
the endeavour to create a false impression as to the terms of the 
bill. Take a consumer in the west end of the area; it would be impos- 
sible that they would Jay a main there for nothing, and supply at the 
maximum prices in the bill. The consumer was not bound to take any 
particular quantity of energy, but he was bound to enter into an agree- 
ment, and any disagreement as to the terms was to go to arbitration. 
That was as he read the bill, but the promoters all through these pro- 
ceedings had been blowing hot and cold, and pretended that they were 
bound to supply. Neither did the bill compel the extension of the mains 
to rupply authorised distributors. A guarantee of seven years was wanted 
not merely upon the cost of the main, but also upon the cost of any new 
works necessitated in the generating station. The bill also sought a con. 
cession in perpetuity ; therefore no sinking fund would be necessary, as was 
the casewith the present companies. Thus, hecontended, unfaircompetition 
would take place. Another point was that the existing companies were pre- 
vented from combining with oneanother. This had been theprinciple of the 
whole of the legislation, but the promoters were a huge combine to start 
with. If Parliament passed this bill it would be in breach of a Parlia- 
mentary bargain under which the London companies held their Pro. 
visional Orders to-day, a bargain solemnly entered into, carefully 
considered and ratified by Parliament. In 1882 the first Electric 
Lighting Act was passed, under which all companies were liable to 
purchase by the local authorities at the end of 21 years with some 
allowance for goodwill. Thisterm was not sufficiently long to induce the 
public to invest money in electrical undertakings, and in 1888 an amended 
bill was introduced to extend the period of purchase to 42 years, and, in 
order to ensure the measure being passed, the companies agreed that the 
reference to compensation for goodwill should be omitted, although at 
least one member of the Government was of the opinion that it should not 
be deleted. Therefore, a Parliamentary bargain had been entered into 
which had been carried out ever since. Was this bargain to be broken 
because a number of gentlemen from the North came and said they would 
supply cheaper than the present companies? No. Good faith ought to 
be taken into account ; cheapness was not everything. After the passing 
of the 1888 Act an inquiry was held by Major Marindin, who laid down 
the principle in his report that no two companies supplying the same 
kind of current should compete. At the time there wasa great difficulty in 
using alternating current for power purposes, and the decision was that 
wherever competition was allowed it should be as between companies 
supplying alternating current on the one hand and continuous current on 
the other hand. This had been the whole principle of the competition 
allowed by the Board of Trade ever since, and the whole of London had 
been ^ districted " on these terms. Of course, nowadays, there was com- 
petition between two companies supplying contmuous current, but this 
had arisen since, because the company that had originally supplied alter- 
nating had changed to continuous current. Further, what competition 
was allowed was between holders of Provisional Orders working under 
similar conditions. The clause in the Orders that there should be no 
combination was a suggestion of the County Council in return for an 
extension of the period of purchase, and there being no competition. 
Therefore, there was no precedent for the proposal of the promoters. 
The power bills outside London were in a different position altogether. 
Not one of them had any bearing upon companies whatever. There was 
no case in which a power company had obtained competitive powers 
against an electric lighting company. The distinction between the 
London companies and the local authorities was, that the latter were 
not liable to purchase. Further, it never was intended that a local 
authority should supply power ; this was a matter for private enterprise, 
and therefore the fact that several local authorities had been included in 
some of the other power bills did not affect his argument. It was quite 
natural that traders should not wish to take power from a local authority 
in order to help reduce the price of the lighting. Parliament had 
9 taken that view, and included some local authorities in power 
i 


The CHAIRMAN : Then you do not see any objection to the promoters 
going into the districts of the local authorities ? 

Mr. BALFOUR BROWNE: The local authorities must look after 
themselves. They have a concession in perpetuity, whereas we have to 
be bought out in 42 years. The ultimate effect of the promoters' scheme 
would be that they would have to buy up some of the supply companies, 
and the result would eventually be one huge combine, having an absolute 
monopoly and thus crushing all possibility of competition. No case had 
been made of public interest or publie necessity, and he asked that the 
bill should not be allowed to proceed. 

The Hon. J. D. FITZGERALD then commenced his reply on behalf 
of the promoters of the bill. He said that the proposals of the bill were 
the only proper way of dealing with the supply of electricity to the 
County of London and adjoining districts. Only by some such methods 
&s those would it be possible to ensure to the consumers of electricity in 
London that cheap supply of electric power which was necessary to enable 
manufacturers to be put on a par with their rivals, whether in the 
country orabroad. Notwithstanding the size of London, electricity was 
dearer there than in almost any large town in the United Kingdom. 
Dealing first with the criticism with regard to the framework of the bill, 
Mr. Neville he said had argued that it was wholly unreasonable and that 
its provisions were wholly illusory, whilst Mr. Balfour Browne did not 
think so; in fact, he thought they were reasonable, because he was 
Promoting a bill with precisely the same conditions in it as were in 


the Administrative Bill Mr. Neville had approached the bill as 
if the provisions of it were entirely novel, and that they had a total 
disregard of all the Parliamentary history of power bills. But the pro- 
visions of the bill had not been devised by the promoters for the purpose 
of putting before the Committee a ‘‘ sham ” case, as had been suggested. 
The provisions were those which had been framed with the greatest cara 
by Sir James Kitson’s Committee, which was specially appointed for the 
purpose, after consultation with the Board of Trade; they had been 
approved by the House of Lords, and had since been followed in every 
case in which a power bill had been passed. Sub-sec. 3, clause 48 of the 
bill dealt with the supply of energy within the area of an authorised 
undertaker. It read as follows: 

Energy shall not be supplied under this act by the company (except to 
authorised undertakers or to the proprietors or trustees of any railway, 
tramway or waterworks or of any dock, canal or navigation or soy 
Government department) in any area being at the passing of this act the 
area of supply of any authorised distributors, excapt with the consent of 
those distributors, but that consent shall not be unreasonably withheld. 

If any question arises whether that consent is unreasonably withheld, 
that question shall be determined by the Board of Trade. The consent 
shall be deemed to be unreasonably withheld if the authorised distributors 
are not willing and in a position to give the requisite supply upon reason- 
able terms and within a reasonable time, and in considering what are 
reasonable terms and what is a reasonable time, the Board of Trade 
shall, amongst other things, have regard to the terms upon which, and 
the time within which, the company are willing and in a position to give 
the supply. | 

The criticism which had been directed against this clause was that it 
was no protection to the authorised undertakers because the Board o! 
Trade was directed to consider what the terms were upon which the 
company was willing to supply, and that a price of 4 1. might be sug. 
gested in order to get into the district. This was nothing of the sort. 
The Board of Trade would take into consideration all the circumstance; 
of the case, and if the price was obviously unremunerative to the com. 
pany and was only made for the purpose of getting into a district, it 
would be perfectly open for the Board of Trade to refuse to consent for 
that reason. Criticisms of this kind had been made in the Somerset Bill 
in connection with Bath, and after communication with the Board of 
Trade, the Chairman of the Committee suggested that the following 
clause should be inserted to meet this very point :— 

„In dispensing with any consent under this section, the Board of Trade 
may impose upon the company such terms and conditions as they may 
think necessary, for the protection of authorised distributors, and such 
terms and conditions may at any time be enforced by the authorised 
distributors in a Court of competent jurisdiction." "T 

This clause was not included in the Somerset Bill, but he was willinz 
to embody it in this bill if the Committee thought it necessary. 

The CHAIRMAN, referring to the words shall amongst other thing: 
have regard to the terms upon which and the time within which the com. 
pany are willing," in clause 48, sub.sec. 3, of the present bill (quoted 
above), asked if a judge would not give prominence in the first instauc: 
to those two contentions. 

Mr. FITZGERALD: He would have to have regard to those two оол 
tentions, but he can equally have regard to every other contention. 

The CHAIRMAN : Equally ? 

Mr. FITZGERALD: Yes, my lord, equally. ES 

The CHAIRMAN: Are you willing to have clause 48 end up in thi: 
way : —“ The consent shall be deemed to be unreasonably withheld if the 
authorised distributors are not willing and in a position to give the 
requisite supply upon reasonable terms and within a reasonable time.’ 

Mr. FITZGERALD said he would like to consider the point. 

Continuing, Mr. FITZGERALD dealt with clause 50. He said this 
provided for a supply to authorised undertakers, but it had been treated 
by the opposition as applying to ordinary consumers, The clause w3; 

. . . “enter into a written contract with the company (if required by 
them so to do) to continue to receive and pay for a supply of energy ſo: 

a period of at least seven years of such an amount that the payment t) 
be made for the same shall not be less than £20 per centum per annum 
on the outlay (excluding expenditure on generating plant and any 
electric line then in use) incurred by the company in making provision 
for such supply." What that meant was that if an &uthorisei 
undertaker asked to be supplied he must guarantee that he wouid 
take a supply of energy for seven years’ which would be equivi- 
lent, at the maximum price, to the outlay incurred by the company. 
excluding expenditure on generating plant and any electric line then 
in use. Thus the expenditure would be the cost of connecting t» the 
ring main, and would not include any expense on that main itscl. 
Then an agreement for seven years was necessary to prevent she 
authorised undertaker changing his mind, and as to the period, the Com. 
mittee had heard that the Metropolitan Electric Supply Co. had asked 
а period of 26 years for a supply in bulk to the Marylebone Council, and the 
Charing Cross & Strand Co. had asked 42 years from the West Ham Co:: 
poration. The period for which a supply was being given to Willesden by 
the North Metropolitan Power Co. was, he believed, about 20 years. Pu 
this clause did not apply to the ordinary power consumer. With regard to 
these latter, the argument of the opponents as to picking and сһооѕ г: 
fell to the ground, because the Electric Lighting Acts of 1852 and 1--^ 
were incorporated ia the bill, and under secs. 19 and 20 of the X1 
1882 the promoter would be bound to supply any consumer who ask d 
for it. Further, under clause 52 there was an absolute obligatio: :! 
supply. Clause 52 was as follows: — 

The company shall give a supply of energy to any person :other tii 
an authorised undertaker) upon that person entering into a binding con 
tract to continue to receive and pay for a supply of energy upon sach 
terms and conditions as, failing agreement, shall be fixed by a sinc 


arbitrator арш by the Board of Trade, and in fixing such terms апа 
conditions (inclading a minimum annual sum to be paid to the company) 
the arbitrator shall have regard to the following amongst other con- 
siderations :— 

1. The period for which the authorised undertaker or person to whom 
the supply is to be given is prepared to bind himself to take energy. 

2. The amount of energy required and the hours during which the 
company can be called upon to supply such energy. 

3. The capital expenditure in connection with the supply of such 
energy. 

4. How far capital expended in connection with such supply may 
become unproductive to the company upon the discontinuance of such 
gupply. 

Provided that any person so requiring a supply of energy shall give to 
the Company (if required by them so to do) security for the payment of 
all moneys which may become due to the company under such contract. 

The CHAIRMAN: The impression in my mind is that there is an 
obligation to supply upon terms. 

Mr. FITZGERALD : It is an absolute obligation to supply upon such 
terms as thearbitrator may determine. 

Mr. BALFOUR BROWNE: We deny that there is an obligation to 
supply at 134. 

Mr. FITZGERALD: But it has been denied that there is any obliga- 
tion at all. Further, the minimum sum to be paid is to be taken out in 
electricity. In addition, the promoters were quite willing, when once 
they had received the consent of the Board of Trade, to supply in any 
district to be placed under the same conditions as the existing undertaker. 

Mr. BALFOUR BROWNE: With a compulsory area ? 

Mr. FITZGERALD : That has nothing to do with it. A compulsory 
area was originally inserted in Provisional Orders in order that electric 
lighting should be carried out in the principal streets. There is nothing 
of that sort for a power company. 


Monday, April 10. 

The Hon. J. D. FITZGERALD, in concluding his observations upon 
clauses 50 and 52, said that they were in the form as settled by Sir 
James Kitson’s Committee, and which had been included in many, if not 
all, of the electric power acts. Dealing next with clause 53, the stand-by 
clause, of which Mr. Neville, for the electric lighting companies, had 
stated that it was difficult to discover the true inwardness, Mr. Fitzgerald 
said it was a little hard upon Mr. Neville that his clients had not informed 
him as to the origin of this clause. It was verbatim the clause in the 
Supply of Electricity Bill which was introduced into the House of Lords 
last year, and which was framed with the help of many of the companies 
who were opposing it here. 

Mr. RAM remarked that, before leaving clause 50, he would like to 
point out that in almost every power bill there was a provision that the 
prices charged should be the maximum prices in the second schedule of 
the bill. This was the form of the clause as settled by Sir James 
Kitson's Committee, and Mr. Neville’s argument in respect of this clause 
was that the omission of these words was vital. 

Mr. FITZGERALD said this did not make the least difference to the 
clause, but if the Committee thought fit he had no objection whatever to 
their inclusion in the bill. 

Continuing, on the general opposition t» the bill, Mt. FITZGERALD 
next considered clause 56, dealing with the maximum prices, The 
maximum prices were prices that were intended to be operative, and they 
were of necessity prices which were framed to meet the worst case against 
the company. By the first schedule to the bill,“ a man taking а suppiy 
for one or two hours a day would be entitled to get it at 14d. per unit. 
From the evidence put before the Committee not one company was supply- 
ing at this price, although a few of the local authorities were supplying at 
ld. If a consumer was taking current for only three hours a day it would be 
the cheapest way for him to take it under the second tariff in the schedule, 

In this connection there was one matter which the opponents had left out. 
Under clause 57 of the bill the standard price was 1d. per unit in relation 
to the dividend, and if the average price was.raised to even 14d. per unit, 
the dividend would necessarily have to fall to 4 per cent., whilst if the 
average charge was lid. per unit, there could be no dividend at all. 
Therefore, in the provisions of the bill there was the most absolute 
security that equitable charges would be made. There was also sec. 61 
of the bill, which provided for the revision of prices. The comments on 
clause 69, which provided for the acquisition of other undertakings, 
seemed to suggest that there was some deep Machiavelian design in that 
clause of subverting all the existing companies in London. But this very 
clause was to be found in one or two electric power bills, and in a similar 
form in five or six others. The object of the clause in this instance was 
that there were certain local authorities in London whose undertakings 
were run at a loss, and a few of the smaller companies in the outlying 
portions of the area which were in much the same position, and tha’ ia 
cases of that kind the undertakers might find it economical to transfer 
their undertakings to the promoters. But this could only be done by 
agreement, and with the consent of the Board of Trade. Therefore, he 
should have thought that the clause was & perfectly harmless one, 
but if the Committee thought that there was some hidden danger 
in it, it was quite open to the Committee to strike it out. Coming 
next to the drafting of the bill, there had been much comment 
upon the fact that no power of purchase was reserved to any local 


in respect of the total units supplied, exceed the rate of 14d. per unit. 

2. The company shall, if required by the consumer, make such charge 
by way of a fixed sum per quarter annum, not exceeding £1 per quarter 
per kilowatt of the maximum ре required to be supplied, and in 


addition, a sum not exceeding 4d. per unit for all units supplied to such 
consumer, 
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authority or combination of local authorities. But who was to be the 
purchasing authority? Lord Cross's Committee had reported that no 
such power of purchase should be inserted in power bills. 

The CHAIRMAN: With regard to that particular point, the Com- 
mittee have no intention of departing from the recommendation of Lord 
Cross's Committee, so you need not argue that any further. 

Mr. FITZGERALD said that the question of purchase had also been 
argued in a different way by the local authorities and companies— viz., 
if the companies purcbased current in bulk from the power company, 
that, on the one hand, the local authorities would have nothing to pur- 
chase from the companies owing to the generating stations having been 
scrapped, and, on the other hand, that the companies would get nothing 
for their stations from the local authorities. But the real question, from 
the company's point of view, was whether it would be most advantageous 
to keep their generating stations and get paid for them, or to take а 
supply in bulk at cheaper prices than they could generate at themselves 
and so increase the present dividends. From the point of view of the 
local authorities he maintained it would be better for them to continue 
to take a supply in bulk after the companies had been absorbed, than to 
buy stations crowded with machinery quite out of date. 

The CHAIRMAN pointed out that the argument for the companies on 
this point was a very much stronger one than the mere scrapping of their 
plant. Mr. Balfour Browne had said that it was a very great hardship 
that having been given only 42 years, & new company should be allowed 
to compete under entirely different conditions. 

Mr. FITZGERALD: Yes, my Lord. It was also stated that the bill 
was contrary to precedent and that it was contrary to all previous legis- 
lation on this subject. Ithad been suggested that with the exception of 
Bristol every local authority or company had been cut out of the areas of 
power companies. But this was not so. Sir James Kitson's Committce 
included Swansea, Cardiff, Newport and other places, but between the 
two Houses, a special clause was agreed and the matter was never con- 
tested in the House of Lords. In the Cleveland and Durham Bill, Com- 
mittees of both Houses included Darlington, Stockton, Middlesbrough 
and East Hartlepool. In the Somerset bill Bath and Somerset were both 
included against their wish. The only bill in which a town was struck 
out after a fight was the Clyde bill, and Partick was struck out. 

Turning next to Mr. Balfour Browne’s argument that there had been a 
Parliamentary bargain with the existing companies, Mr. Fitzgerald said 
this was a most astounding one, for it was that an Act of Parliament 
prescribed that there should be a monopoly, when, asa fact, it stated that 
there should be competition. 

Mr. BALFOUR BROWNE said he had argued that it was not the 
intention of Parliament that companies should be competed with on 
different terms. 

Mr. FITZGERALD read Sec. 1 of the Electric Lighting Act of 


: 1885, which stated that the grant of a Provisional Order to a company or 


local authority should not in any way restrict or hinder the grant of a 
Provisional Order to any other company. Farther, Sir Francis Marindin, 
in his report, had stated expressly that competition was desirable; but as 
continuous current was better for motors, it was desirable when com- 
petition was allowed it should be between one company supplying alter- 
nating current and one company supplying continuous current, Mr. 
Balfour Browne's view was that two persons supplying different articles 
in this way were not competing, and his answer to that, therefore, was 
that as his company were proposing to supply three-phase current— 
which not a company or a local authority supplied at the present time in 
the area—there would be no competition in his case either, But this 
was not the right view, in fact he called it a ludicrous view. 

Mr. WALLACE, K.C., for the Central Electric Supply Co., and Mr. 
FREEMAN, K.C., for the St, Pancras Borough Council, pointed out that 
both these authorities su; plied three-phase current. 

Mr. FITZGERALD said he would withdraw the remark so far as it 
applied to these bodies, Continuing, he instanced the Charing Cross & 
Strand Co.’s Act to compete in the City of London, and also referred 
to the proceedings in connection with the Marylebone Provisional Order 
when it was stated by Sir Courtenay Boyle, the then secretary to the 
Board of Trade, that one of the first considerations of the Marindin 
report was competition. On the general question, however, there was to be 
no competition whatever with the authorities in the non-industrial area, 
and there were only fourcompanies in the industrial area which had a motor 
load as large as 8 per cent. of their total load. The business which the pro- 
moters looked forward to was business which the existing authorities had 
not already acquired, and which they could not, on their present lines, ever 
possibly acquire, Referring to the question of purchase raised by the London 
County Council, and to Mr. Lewis Coward’s argument that the London 
County Council had practically been prevented from bringing in a bill 
dealing with the subject at the request of the Government, Mr. Fitz- 
gerald said that there was not one tittle of evidence to support this con- 
tention. What really happened was as follows. The London Count 
Council did bring in a bill dealing with this matter, and it was rejected. 
They then brought in another, but were asked to withdraw it as the 
Government intended to deal with the matter. When the Government 
bill was brought in, it was to deal with the change of the electric lighting 
areas in London, owing to the London Government Act of 1889 coming 
into force, and it provided that where areas supplied by a company 
were in two different districts through the change of boundaries, the 
borough councils could, by combination, purchase that business at the 
end of the company's term, or, failing combination, they could transfer 
their powers to the London County Council. The bill was the Electric 
Lighting (London) Bill, and there never was any suggestion on the part 
of the Government to deal with the matter on the comprehensive line 
suggested by Mr. Coward. Asa matter of fact, in the Supply of Eleotri- 
city Bill last year, the power of purchase which was vested in the London 
County Council was struck out in the House of Lords on the motion 
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of the chairman of the committee, Lord Wolverton. The case for the 
promoters’ bill was that, owing to its size, London could be supplied with 
electricity for power purposes, and through the authorised distributors 
for lighting purposes, as cheaply and probably more cheaply than any 
other city in the United Kingdom, but that this could only be done by 
taking advantage of concentration in the generation of electricity, magni- 
tude being the 5 factor governing economy in the production of 
electricity. Manufacturers in London must get a supply under come 
other conditions than it was possible to do to-day, where the average 
price was about 2d. per unit, for, as Col. Crompton had stated, under 
these conditions the manufacturers could generate current themselves at 
a less price. 

THE CHAIRMAN : But the opposition say that though they may have 
been supplying at 2d., they have reduced the price, and hoped to reduce 
it further. A great many say they can reduce it to 1d., and further 
than that they have facilities for increasing their generating stations. 

Mr. FITZGERALD replied that the County of London Co., which was 
deriving a bigger proportion of income from power than any other 
London company, had stated that their average price was 2d. now, and 
that the average consumer was only 8 н.р. This showed that the large 
consumers had not been touched, and the present companies could never 
give & supply on the terms offered by the promoters. For instance, the 
circumstances surrounding the generating stations were all against 
economic production. Mr Merz's figures of works costs had not been 
challenged, neither had his capital costs estimates; in fact, they could 
not, seeing that his estimates were based.on actual tenders. Another 
view of the matter from the local authorities’ point of view, was that if it 
was to the power business which they looked to for the great increase in 
their undertakings in the future, there was the great risk that the busi- 
ness of the consumer would be taken away from the district, and, further, 
that their generating plant would become antiquated as time went ор. 
Such considerations must be taken into account when operating with the 
ratepayers' money, but the power company was willing to take that risk ; 
and, therefore, by the local authority taking the current in bulk they 
were relieved from these obligations. Further, he maintained that the 
principle of carrying on the undertakings of the local authorities was 
an entirely vicious principle, for they were themselves one of their 
largest consumers, owing to the high price which was almost invari- 
ably charged for street lighting and tramways. In fact, the high 
price for these two items very often accounted for the profits which 
were shown. With regard to the companies, six of the largest ones 
were in the western area, and therefore would not be competed with 
for the present business, and not for any business that they were likely 
to get. Of the remaining companies in the industrial area, he had already 
shown that only a very small proportion o«, their present business would 
be touched. If the contention of the companies, that they could supply 
as cheaply as the promoters, was to be taken seriously, no harm would 
come to them from the operations of the promotera; but why should the 
London manufacturer, who was already heavily handicapped in the 
matter of rates, taxes, labour, &c., as was shown by the opposi- 
tion witnesses, be further handicapped by being compelled to 
take his electricity from one company or ome local authority? 
With regard to the opposition of the North Metropolitan Power 
Co. as regards Stoke Newington, Mr. Fitzgerald stated that the fact 
that a contract had been entered into between that company and 
the Borough Council of Stoke Newington for 21 years practically safe- 
guarded them from any competition, and he failed to see the reason for 
their opposition. With regard to the portion of his area which was witbin 
the area of the Kent Electric Power Co., that company, having no gene- 
rating station in this portion of their area, had arranged terms with the 
promoters by which they would take a supply in bulk from them. The 
last argument which he had to meet was that the bill would create one 
huge monopoly, but he thought he had already met this by his previous 
statement as to the extent of the competition proposed. If the Com- 
mittee thought there was any danger of the creation of a monopoly or a 
trust, the remedy was in the Committee’s own hands. There were 
various competing bills for practically the whole area, and it was quite 
open to the Committee, in addition to passing his own bill, to pass one 
or more of the other bills. 

The CHAIRMAN: But I thought you did not agree with competition 
between two power companies? 

Mr. FITZGERALD: 1 did not say that. I believe Mr. Ferranti did, 
but only Mr. Merz, Mr. Falconer and myself have any authority to speak 
for the promoters. 

The CHAIRMAN: Then you ask us to pass these other bi.ls ? 

Mr. FITZGERALD: No; I do not ask you to pass them, but if you do 
I am not afraid. 

In conclusion, Mr. Fitzgerald reminded the Committee that the pro- 
moters of the bill were all business gentlemen of standiog, ready to carry 
out the obligations, and, in the public interests of London, he asked the 
Committee to allow the bill to proceed. ' 

The Commit:ee will deal with the remaining bills before giving & 
decision. Owing to the indisposition of Lord Romilly it has been 
decided not to commence the consideration of the next bill on the list 
until after Easter. The City of London Company's Bill and the East 
London and Lower Thames Bill have now been amalgamated, and will 
be dealt with as one bill on Tuesday, May 9th. 


MOTOR OMNIBUSBS AS TRAMWAY FEEDERS. 
CnovpoN Corporation BILL. 


Section B of the Police and Sanitary Committee, of which Mr. Bill i 
chairman, considered this bill on Tuesday. 
Mr. GERALD FITZGERALD, who appeared for the promoters, said the 


ЫП dealt with various matters concerning the borough. The main opposi- 


tion, however, was in respect of the powers to run omnibuses. The 
opponents were the Croydon Rural District Council, the Penge Urban 
District Council and a joint petition by the British Electric Traction Co. 
and the South Metropolitan Electrio Lighting & Tramways Co. Several 
tramway lines had been deleted from the bill as originally deposited, so the 
question of competition with the British Electric Traction Co., who were 
the lessees of the tramways now in Croydon, did not arise as regards tram- 
ways. The lease of the British Electric Traction Co. was terminable by 
the Corporation in about 12 months’ time, and there was a very strong 
feeling that this oughtto be done. Therefore, the company’s interests in 
the borough were very slight. The interest of the South Metropolitan 
Electric Lighting & Tramways Co. was still slighter, for this company had 
recently taken over some of the tramways which the British Electric 
Traction Co, had been authorised to construct in the vicinity of Croydon. 
The proposal as regards motor buses was to run these vehicles over 
about 14 routes through the borough and to a distance of 1 mile beyond 
on all sides, the object being to meet a public want. They had no desire 
to compete with the British Electric Traction Co., and if any damage was 
caused to them in consequence of the construction of the proposed tram- 
ways—i.e., loss of traffic through inconvenience, the Corporation was 
willing to compensate. Another clause in the bill to which objection was 
taken was that giving the Corporation powers to enter into working 
agreements with tramway authorities outside the borough. As regards 
the motor 'buses, the Corporation was willing to specify the routes pro- 
posed. The peculiarity of the case was that anyone could now obtain a 
licence to run motor 'buses in any of the districts proposed by the bill 
and he failed to see what objection could be taken to the Corporation 
having these powers. 

Mr. LLOYD, clerk to the Croydon Corporation, was then called to prove 
the statutory compliance with the Borough Funds Act, &c. 

Cross-examined by Mr. RAM, K.C., he said he was aware that the 
British Electric Traction Co. had powers to construct tramways in Penge 
which the Council would have the authority to purchase in seven yeara. 
It was true that under a clause in the bill agreements could be entered 
into with outside tramway authorities, but he did not see how the Croydon 
Corporation, should they arrive at an agreement with the British Electric 
Traction Co. in respect of the Penge lines, could do so behind the Penge 
Counoil'a back, as avy such agreement would have to be approved by the 
Board of Trade. 

By Mr. VESEY KNOX, for the Croydon Rural District Council : the 
кыо Corporation had not considered the specific 'bus routes now 
proposed, 

By Mr. MOON, KC., fur the British Electric Traction Co., and the 
South Metropolitan Electric Lighting & Tramways Co.: He denied that 
there would be any competition with the tramways leased to the British 
Electric Traction Co. in Croydon. It was felt that the motor buses would 
act as feeders and help to develop the tramways. ‘The Croydon Corpora- 
tion did not intend to create any competition, at any rate during the 
currency of the lease. With regard to a precedent for the powers asked 
for he said he relied on the Bournemouth Act, which gave the Corporation 
power to run omnibuses outside its district. He agrecd that in most 
other cases the power to run omnibuses was mainly limited to those 
routes where reconstruction work for tramways was being carried on. 

Mr. GEORGE CARTER, borough engineer and surveyor to the Croydon 
Corporation, described the routes of the proposed omnibus traffic, and 
said he regarded them all as meeting a public want. 

Cross-examined by Mr. MOON, he admitted that three of the bus 
routes were along roads where tramways were already authorised to the 
British Electric Traction Co. He further admitted that the British 
Electric Traction Co. was under an agreement to pay the Croydon 
Corporation as a premium 1 per cent. per annum on the total costs 
of the construction of these lines. With regard to these lines, the 
object in proposing motor 'buses over the routes was because of the delay 
of the tramway company in building ihe lines. 

Mr. GERALD FITZGERALD, for the promoters, said that the Cor- 
poration would withdraw the proposal covering the three routes in ques- 
tion, if the tramway company gave an undertaking to complete Пе 
authorised tramways within the statutory time. 

Mr. MOON said he would not agree to this at once, but the line in the 
Penge district had to be completed by next summer under an agreement 
with the Penge Council. With regard to the other lines, they were only 
sanctioned in 1903, but there was every possibility of their being com- 
pleted within the statutory time. 

Mr. CARTER, continuing his evidence, said that the bill proposed to 
borrow £12,000 for the provision of 12 motor ‘buses. 

Other evidence was called for the Corporation, and in the course of 
cross-examination it was elicited that the Corporation had scheduled 
every possible route for the running of motor omnibuses, and had not 
come to a decision as to which routes should be atarted first. 

Without calling upon the opposition to speak, | 

The CHAIRMAN said: The Committee are now in & position to give 
their decision with regard to this clause, and 1 should say that we can only 
give these powers to thoroughly well-considered and thought-out echemes. 
We do not consider at present that the scheme which has been laid before 
us is a well-considered and thought-out scheme, and therefore we must 
strike out the clause. _ 

In consequence of this decision, the promoters agreed to withdraw the 
clause giving the power to enter into agreements with other promoters for 
working tramways outside Croydon. und 

On the consideration of clauses, the South Metropolitan Electrie Light- 
ing & Tramways Co. opposed clause 23, which gives the Corporation 
authority to supply electrical energy in bulk in adjacent districts, but 

The CHAIRMAN said the Committee would pass the clause. 

The remaining clauses were not of electrical interest. 


а. 
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OTHER ELECTRICAL BILLS. 


The Rhondda Urban District Council Bill has been before a Committec 
of the House of Commons, of which Sir Lewis M’Iver is the Chairman, 
during the week. The bill, which is of an omnibus character, includes an 
extension of time for the construction of tramways and works under the 
Rhondda Urban District Council's Act of 1902. The only opposition to 
the bill related to the tramway portion and was offered by owners of 
property. It appears that considerable difticulty has arisen in connection 
with the tramways authorised in 1902, for the Council was precluded 
from working the lines themselves by the decision of the Committee which 
considered the bill, An agreement has now been arrived at with some 
private individuals for the construction and working of the lines, and 
this agreement is before the Board of Trade for consideration. After 
considerable digcussion the Committee granted an extension of time for 
one year for the compulsory acquisition of land in connection with the 
tramways, but refused the three years extension of time for the construc- 
tion of the tramways themselves, intimating ‘that the Committee were of 
the opinion tbat the time now at the disposal of the Council under the 
Act of 1902 was sufficient. 

The Birmingham Corporation Bill was read a third time in the House 
of Commons on Monday. 

The Metropolitan District Railway Bill and the Tyneside Tramways 
Bill were read a second time in the House of Commons on Monday. 

The Chelsea Electricity Supply Bill and the Weybridge & Walton 
Electricity Supply Billwere read а second time in the House of Commons 
on Thursday last week. 

The Accrington Corporation Dill was read a third time in the House of 
Commons last week. 

The Sheffield University Bill was considered by the Unopposed Com. 
mittee of the House of Lords on Tuesday and repoited for third reading. 
The object of the bill is to dissolve the University College of Sheffield and 
transfer all the property and liabilities of that college to the University 
of Sheffield. 

Baker Street € Waterloo Railway Bill, which was also considered by 
the Unopposed Committee of the House of Commons yesterday, seeks 
powers with regard to the purchase of additional lands, an extension of 
time for the compulsory purchase of lands authorised in previous Acts, 
and an extension of time for the construction of subways, &c. The bill 
was ordered to be reported for third reading. 

Ldgware & Hampstead Railway Bill, which asks for a three years 
extension of time for the completion of works under the Act of 1902, a 
similar extension of time for the compulsory purchase of lands under the 
same Act, the abandonment of certain portions of the authorised railway 
and further powers as to vertical and lateral deviation, was ordered to be 
reported for third reading by the Unopposed Committee of the House of 
Commons yesterday. 

The Andover Lighting d. Power Bill came before the Unopposed Com- 
mittee of the House of Commons yesterday. The bill seeks to incorporate 
& company for the supply of electricity and gas in Andover with an 
original capital of £28,000, and additional capital to the extent of £35,000, 
with one-third borrowing powers, The gas and electrical undertakings 
are to be kept separate. The bill schedules land for an electric generating 
station. 

The Aylesbury Gas Bill was ordered to be reported for third reading 
yesterday by the Unopposed Committee of the House of Commons. The 
proposal of the bill is to give the Aylesbury Gas Co. power to apply for 
Electric Lighting Provisional Orders. 

The South Wales Electrical Power Distribution Bill was also ordered to 
be reported for third reading by the Unopposed Committee of the House 
of Commons yesterday. The objects of the bill are to transfer the under- 
taking of the Carmarthenshire Electric Power Co., authorised in 1908, 
an agreement having been entered into between the parties by which the 
South Wales Co. pay £1,000 in cash and £18,000 in fully paid-up shares. 
The Carmarthenshire Co. is then to be dissolved. The South Wales Co. 
also seek for the repeal of the section of their act of 1903, which pro- 
hibits them from giving a supply in Lianelly, and for authorisation to 
supply there. An extension of time for carrying out the powers of the 
Carmarthenshire Act is asked for. It is also proposed to give the com- 
pany the right to take a transfer of Provisional Orders without the opera- 
tion of any purchase clause which might be contained therein. The 
capital powers of the Carmarthenshire Co. are to be conferred upon the 
promoters. 

The second reading of the North-East London Railway Dill in the 
House of Commons has been postponed until Tuesday, May 9. 

In a report to the House of Commons by the Chairman of the Police 
and Sanitary Committee concerning the Halifax Corporation Bill (the 
proccedings in connection with which were reported in our last issue), 
it is stated that the borrowing powers of the bill are £24,989 for the 
construction of new tramways, repayable in 30 years, £8,245 for the 
electrical equipment in connection with the existing Corporation tram- 
ways, and such farther sums as may be authorised by the Local Govern- 
ment Board. | 


ELECTRIOITY IN NAVAL ESTABLISHMENTS. 


In the House of Commons on Tuesday, Mr. ASHTON asked the 

Secretary to the Treasury, for what period annuities had been issued to 

ay for electric light and power in naval establishments under The Naval 
Vorks Act, 1903. 

Mr. VICTOR CAVENDISH, in a printed reply, said that the Act referred 
to sunctions borrowing for any period up to 30 years. The annuities so 
far set up were 29 years. They provided for repayment of sums borrowed 
for the purposes of the Act generally. | 


WIRELESS TELEGRAPHY ON THE COAST. 


In the House of Commons on Monday, 2 . 

Mr. YERBURGH asked the Secretary to the Admiralty whether, in 
view of the importance of wireless telegraphy on the coasts of the United 
Kingdom in relation to nationai defence, any steps were being taken by 
the Admiralty to secure the control of all wireless telegraph stations. 

Mr. PRETYMAN, in a printed answer, said the matter had been, and 
slill was, occupying the instant and earnest attention of the Admiralty, 


LEGAL INTELLIGENCE. 


Patent Exploitation (Ltd.) v. American Electrical Novelty, 
&c., Co. (Ltd.) | 


This case came before the Court of Appeal (Lords Justices Vaughan 
Williams, Romer and Stirling) on Tuesday, on the plaintiffs’ appeal from 
a judgment of Mr. Justice Buckley. (The case was reported in our issues 
of May 29, June 5, 12 and 19, and July 3, 1908.) 

Mr. A. B. SHAW, for plaintiffs, said that the action related to an 
alleged infringement of galvanic battery patents. Mr. Justice Buckley 
found on both points (infringement and validity) against appellants. The 
case was tried in the summer of 1908, but shortly before that another 
action by the same plaintiffs against other defendants had been tried, and 
on appeal to that Court Mr. Justice Buckley's decision against plaintiffs 
was reversed and it was held that the patent was valid. ‘Thereupon the 
present action was started, and came before Mr. Justice Buskley when 
defendants' appealin the other case from the judgment of that Court to 
the House of Lords was pending. It was felt that a good deal would 
depend upon what happened in the House of Lords. About a year after 
the judgment of Mr. Justice Buckley the House of Lords gave their 
judgment affirming the decision of the Court of Appeal, and holding the 
patent valid for a certain construction of it. The present appeal had 
stood over to await the event of the appeal to the House of Lords, 
He understood that validity was not contested now. If that was so, 
it would considerably shorten the hearing. They would simply have 
to tight the question of infringement. The patent sued upon 
was No. 1,110 of 1890, granted to one Hitchcock. It was a communi- 
cation from abroad. At the trial a great deal of evidence was given 
as to the state of knowledge at the date of the letters patent. 
In 1890, at the date of this patent, there had been various wet coils, in 
which the space between the two electrodes—in this case zinc and carbon 
— was filled with fluid. They had got various modifications of that, and 
just before 1890 there was a well-known type of cell called the Leclanché, 
one feature cf which was that the exciting eubstance was sal ammoniac, 
and the other was that, instead of having the depolarising substance a 
liquid, Leclanchó made it a solid depolariser. That was well known 
before the date of plaintiffs’: patent. Before Leclanché's time acids were 
used which would give up the oxygen so as to combine with hydrogen. 
Leclanché introduced powdered peroxide of manganese as a depolarising 
agent. Those were the two features of the Leclanché cell. Just before 
1890 there were many attempts to produce a y cell. 

Lord Justice VAUGHAN WILLIAMS: I understand that the original 
action was against Siemens Bros. & Co., that on appeal to the House of 
Lords plaintiffs succœded, and that in the present action Mr. Justice 
Buckley has decided against plaintiffs on both points. On what grounds 
did the House of Lords affirm the validity of the patent ? 

Mr. SHAW said the grounds were the same as were taken in the 
Appeal Court, with the one exception that Lord Justice Cozens- 
Hardy thought the direction to pulverise, which was given in the 
body of the specification. and was not given in terms in the claim, 
was not fully introduced into the claim. Mr. Justice Buckley held 
that (he had fresh evidence as to the stute of the art. Plaintiff 
made one pole in tbe form of a zinc cup, so that it acted as an 
outside casing as well as a pole. He had then his carbon central 
rod, which was the other pole, and he had nothing between these two 
except two layers, both being exciting layers, and the inner one must be 
a depolarisinglayer. The Appeal Court and the House of Lords had said 
that that was new as a combination, and that robody before had 
made an effective dry battery which had this and nothing else.: 
The line of attack was that this was all common knowledge, that 
there were wet batteries before, and peop'e had stuffed sawdust 
in and made them into dry batteries, and that that was an anticipation, 
because it was only absorbing the exciting agent in some material. The 
plaintiffs had satisfied the Courts that no complete and sufficient cell 
which had these elements and nothing else had been produced, and that 
was why the House of Lords held that the patent was good. The 
patentee used a semi-solid or plastic exciting agent, and plaintiffs’ 
evidence showed that if enough fine staff was used it would hold up the 
water by capillary attraction. Even supposing the word ''pulverised ” 
meant that only fine stuff was used, if the defendant took nine-tenths 
fine and added a little of a slightly coarser grain he still got a semi-solid 
or plastic agent in the sense that the patentee meant. . 

Lord Justice ROMER: Does the defendant say he has not got a semi- 
solid or plastic exciting agent ? | 

Mr. SHAW: Yes. He has a damp solid. He has not got enough 
water there to make it semi-solid or plastic, and he also says He rams 
harder, and that that is too far away from packing to be plaintiffs’ invention. 
The Judge below had held that plasticity was of no value, but he could not 
accept that finding. The patentee had given a prescription which pro- 
duced a substance which he called semi-solid and plastic. -It must be 
sufficiently nearly solid to stand up as a layer and it must also be plastic in 
order to make good contact of the other layer and with the electrodes, 


1066 


THE ELECTRICIAN, APRIL 14, 1905. 


No one had previously made a commercially successful battery of these 
elements and no other. Defendants here used a little less water and a 
little more ramming, and some question was raised as to pulverisation. 
As regarded water they certainly used less than the quantity stated in 
the specification, but the patentee expressly snid that the materials as 
electrodes and as exciting and depolarising agents might be varied. 
Ramming by itself did not produce a substanze which ceased to be semi- 
solid or plastic. Defendants tried to say it made it an absolute solid, but 
а mass of fine powder and liquid did not cease to be semi-solid and 
plastic. There was no binding material at all, and there was nothing to 
make the particles adhere to one another. If, too, it was solid, it would 
not work as a battery. The blotting paper used in the defendants’ outer 
layer was certainly a different substance, and the defendants had adopted 
an ingenious scheme to avoid similarity, but, according to the specifica- 
tion, the materials might be varied, and, moreover, wet blotting paper 
was plastic and fulfilled every function performed by the plaintiffs’ material. 

At the conclusion of Mr. Shaw's argument Lord Justice VAUGHAN 
WILLIAMS asked Mr. Walter (for respondents) if he was content to 
argue the appeal simply on the question of infringement. 

Mr. WALTER : I say that on the true construction of the judgment in 
the House of Lords we are absolutely outside this patent. The House 
of Lords had not decided the case at the time this matter was before the 
learned Judge. Applying the construction of the House of Lords on the 
patent I am not prepared to argue for а narrower construction. I am 
ready to allow them to have a reversal of the judgment on validity. I say 
I am identical with what has been done before, and if they are going to 
hit me then their patent is bad. 

Mr. SHAW submitted that both layers in their result might fairly be 
called semi-solid or plastic, and that that was the patentees' meaning. 

Mr. WALTER proceeded to open the respondents’ case, and said he 
did not propose to contest in that Court the issue of validity, but his 
clients said that, on the true construction of the patent, they did not 
infringe—the thing described in the specification was something that set. 
That meant that the condition of the outer layer was not hard but semi- 
solid. He said that the ingredients must be something which would set. 
That was the argument all through, until plaintiffs succeeded in establish- 
ing this patent, and then plaintiffs tried to extend the ambit of the 
patent. He contended that the plaintiffs’ patent did not cover the use of 
a liquid battery, а battery in which the liquid was merely absorbed by 
absorbent material, and that an outer layer composed of merely absorbing 
materials which took away the character of spillability was not within the 
plaintiffs’ patent. There must be liquid material, otherwise no electrical 
action could take place. That was common ground. The use of papier- 
maché and blotting paper іп a battery was old. Skrivanoff's patent was 
one in which blotting paper was used In Scrivanoe (No. 15,063 of 1887) 
filtering paper was used. Then cellulose for a different purpose was found 
in Germain. There cellulose was used in the same way as blotting paper 
as an air-absorbent. 

On the resumption of the case yesterday, Lord Justice VAUGHAN 
WILLIAMS stated that he and his learned brothers did not wish to hear 
Mr. Walter further on the question of infringement. As there was no 
question of validity raised it was only necessary for him to state that as 
at present advised the Court was of opinion that the blotting paper 
arrangement used by defendants was not an infringement of the plaintiff's 
specification. 

Lord Justice VAUGHAN WILLIAMS, in giving judgment, said the 
only question they had to decide in this case was whether the patentee 
had proved that the defendants had infringed upon his combination as 
described in the specification. His Lordship having read the material 
passages in the plaintiff’s specifications, said the defendants had substi- 
tuted blotting paper, and the suggestion was that this blotting paper 
sufficiently came within the description of '' being a composition in a 
semi-solid or plastic state," and it was said that although, of course, the 
difference was manifest upon the mere statement of it, the difference 
ought not to be regarded as preventing an infringement because of the 
power of variation. It was said that the power of variation allowed of 
this substitution of blotting paper. His Lordship did not think that the 
judgment in the House of Lords would authorise this Court holding that 
this variation of the plaintiff's patent the introduction of blotting paper 
—was а variation of a character which was covered by the words in the 
specification. Even assuming that blotting paper came within the 
definition of the word “ plastic," yet he thought that the variation was 
not such as was covered by the words in the specification, because even 
if blotting paper came within the category of materials mentioned in the 
clause, yet one must look at the whole of the specification, and it was 
plain that you could not so deal with the blotting paper. A suggestion 
was made that you could tear up blotting paper and pour it in with some 
water. He did not think that would be sufficient to bring it within the 
description in the specification. In his judgment blotting paper could not 
possibly come within that description, or that it was in any way analagous 
or similar to the materials and composition used by the plaintiffs, In 
his opinion, therefore, the appeal must be dismissed with costs, 

The other Lords Justices concurred. 


Mica Insulator Oo. v. Bruce Peebles & Oo. (Ltd.) 


Mr. E. J. Findlay, of 37, Castle-street, Edinburgh, solicitor for the 
defenders in this action (reported in our issue of the 7th April) considers 
the wording of the report of the action as published in Zhe Electrician is 
calculated to convey the impression that pursuers had obtained judg- 
ment against defenders for £500. Mr. Findlay points out that the order 
is merely an interlocutory judgment finding that the pursuers have 
stated а case which may be permitted to go to trial. Defenders contended 
that pursuers’ pleadings were not relevant, and it was upon this plea 
that judgment has been given. 


Dugald Clerk v. Motor Car Co. (1905) Ltd. and Moffat Ford. 

In the Chancery Division on Friday last Mr. Jastice Farwell had this 
case before him. 

Mr, UPJOHN, K. C., for the plaintiff, said the action was for an injunc- 
tion to restrain dcfendants from circulating or publishing by means of a 
pamphlet, entitled “ Let the Judges Decide,“ or otherwise, any advertiec- 
ment, statement, or representation that plaintiff undertook or had been 
engaged to act as judye of the automobiles or motor cars on behalf of or 
at the request of defendants, or in any manner, by advertisement or 
otherwise injuring the plaintiff in his profession or business. Counsel 
proceeded to say that in this pamphlet Mr. Dugald Clerk's name was set 
out among a list of other judges. His client took the strongest exception 
to statements in the pamphlet, and denied that the defendant, Moffat 
Ford, had any authority to use his name in the manner complained of. 
He urged that the plaintiff was entitled to stop the circulation of the 
pamphlet on two grounds—first, that it did or might expose him to 
liability, and second, that it was calculated to do him great damage in 
the exercise of his profession. 

Mr. JENKINS, for the de'endants, said it was a case in which there 
had been a bona fide misunderstanding. It was a case where no cost3 
should be awarded in any event. 

His LORDSHIP, in giving judgment, said he had no doubt in this 
case the defendants inust pay the costs of the action. There was no 
.ustification for the statements in the pamphlet. He granted the in- 
Junction asked for, with costs. 


CITY TELEPHONE FIRES INQUEST. 


The City Coroner (Dr. F. J. Waldo) resumed on Tuesday the inquiry 
into the cause of two fires which occurred simultaneously on the premises 
of the National Telephone Co. at Mansion House-chambers, Queen 
Victoria-street, and Oxford-court, Cannon-street, London, E.C., on Feb. 
ruary 28th last. The proceedings at the opening sitting, held on 4th 
inst., were given in our last issue. Mr. W. E. L. Gaine appeared for the 
Telephone Company, Sir Homewood Crawford for the Corporation and 
Mr. W. Clode for the District Railway Co., while Mr. A. P. Trotter 
watched the proceedings on behalf of the Board of Trade. | 

Some preliminary evidence having been given by officers of the Fire 
Brigade, Salvage Corps, &c., 

Mr. CHAS. BUTLER CLAY, metropolitan superintendent of the 
National Telephone Co., said the third floor of Mansion House-chambers 
was formerly kept as a junction switch room, and was now kept as a 
test room and operators’ quarters, the top floor being a subscribers 
exchange as distinguished from a junction exchange. The test room 
consisted of two small rooms, and was of wood covered with metal on the 
outside. The fire originated on the District Railway near the west end 
of Westminster station on the south side of the line. The electrification 
of the railway required the alteration of the position of the National 
Co.s cables, and an arrangement was made with the District Rail- 
way Co. that the latter should do this work. The cables had been taken 
from their former position, and were to be permanently placed on the 
front of the platform (under the overhang) and covered in, but the work 
had not been completed at the time of the fires. The cables were on the 
ground, and a metal cover, such as was used to cover the cables, appeared 
to have been left touching them and in proximity to the conductor 
rail. When the current at 500 volts was switched on by the Railway 
Co.’s staff, it reached the National Co.'s cables through the cover and 
burned them. Their wires were usually employed to carry a current 
of 24 volts, and the 500.volt current would travel along them to 
the test-room at Mansion House.chambers, and afterwards to Oxford- 
court, whence the wires were continued to the Avenue exchange. A 
subscriber speaking at the time would not receive the 500-volt curreat 
because the wires would be fused. As the cable was lying on the ground 
when it fused, the current would go to earth. Some of the current must 
have passed to the exchange, but he could not estimate what the pressure 
would be there. There was unquestionably carelessness on the part of 
the workmen who moved the cables, for which his company were not 
responsible, and the engineer of the Underground Electric Railways Co. 
was responsible, No injury to persons was caused, nor any fire at any 
other exchange than Oxford-court and Queen Victoria-street, nor at the 
house of any subscriber nor on the Post Office system. There was some 
sparking across the arresters at the Westminster exchange, but no 
instrument was destroyed. There were lightning arresters to each instru- 
ment, and in cases where there was any danger fuses were put in; for 
instance, where the wires were in proximity to trolley wires. He thought 
the lightning arresters, which had а sparking distance of about , 1; of an 
inch, would act with 500 volts. A subscriber might feel a shock, but he 
did not think there would be any danger, and he could not get 500 volts. 
Asked by the Coroner how it was the current went to earth at the oom- 
pany’s Oxford-court and Mansion House-chambers premises, witness said 
the insulation must have been weaker there. The Coroner then remarked 
that if the insulation had been stronger the current would have gone on 
to private houses. Witness said it would not; the wire was fused, and 
the current had consequently not gone out. A few years ago nobody 
would have thought of taking precautions in telephone work against 
high-tension currents, and it was a common thing now not to take any 
special precautions against them, because it was thought the wires by 
being underground were so well protected. It would not be unsafe to 
have the cables in the tunnels when the electric trains were running if 
the cables were in their proper place and the engineers of the Railway 
Co. had not considered jit necessary to take any farther precautions, 
The weak portion of the insulation would be on the cable bars in the test 
house. The cables came in and were connected on to bara for the 
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purpose of being connected on to other cables and other bara so that they 
could be manipulated and so that a wire could be put through to the east 
or west or whatever district they wanted to put it through to. He thought 
there was no doubt that the current or the wire sparked on these 
lightning arrester bars and lit the wires in the frame inside. After this 
the current would go through the bars, which were close together but 
separate, from bar to bar and thence up the cables leading to the derrick. 
The current would go along the wire to Oxford.court, and act in exactly 
the same way as it did at the Bank exchange. 
the lightning bars, probably in both cages, There had been no fires 
other than the 1902 and 1905 fires and the two now under inquiry. 
The only portions of the Oxford-court premises now occupied by the 
National Co. were the test room and the roof. The exchange there was 
done away with four or five years ngo. The current which caused the 
fire there would travel to earth on the lightning arrester, Ile suggested 
this fire was aleo caused by the traction current at Westminster station, 
The railway company did not leave their current on long ; if it had been 
there might have been danger at other exchanges, but not at all, because 
many were now fitted with a small fuse with a heat coil, which would 
prevent anything of the kind. Upon an abnormal increase of current it 
melted a little solder and let go a spring and opened the circuit. 

In examination by Mr. GAINE, Mr. Clay said he had not heard of a 
single case in any country of injury to a person or to property іп а sub. 
scriber's premises from fire or from any high-tension current getting on 
to telephone conductors, All subscribers’ instruments were protected by 
lightning arresters. The reason that heat coils were not fitted at the 
City exchanges was that they were going to close them. 

Mr. H. LESLIE DIXON, inspector of overhead wires for the Corpora- 
tion of Lendon, said his thcory was that had the accident occurred in the 
day time it would have been a serious public danger. A person who had 
a telephone in a damp situation would have run a serious risk of a 500- 
volt shock to earth, and if the individual had a weak heart and made a 
very good contact, there would be a possibility of a fatal result. 

Cross-examined by Mr. GAINE, Witness said he had heard of a case 
of death by lightning striking telephone wires. He had read of it in the 
Telephone Magazine of Chicago, but he could give no details. The 
German Post Office left off telephoning altogether during thunderstorms. 
Witness said lightning arresters were usually inefficient. Asked by Mr. 
Gaine whether, in view of the current having to pass through the test 
room where the fire occurred and then through the switchboard and the 
resistance that apparatus offered and then going on to a metallic circuit 
he still suggested that there was a probability of danger to subscribers it 
such an accident occurred in the day time, Witness replied that he did 
most certainly. 

Mr. W. E. HANSON, constructing engineer to the Underground Electric 
Railways Co. of London (Ltd.) said that the current which fused the 
Telephone Co.'s cable was only on four or five minutes, and its strength 
was about 550 volts. A telephone message came (he thonght from 
Charing Cross) that there waca defect at Westminster, and the current was 
immediately turned off. He afterwards found a piece of metal troughing 
lying across the conductor rail and in contact with the telephone cable. 

Mr. S. B. FORTENBAUGH , electrical engineer to the Underground 
Electric Railways Co., said he was at the Mansion House sub.station 
during the right of February 27th, when the current was turned 
on. The voltage began with 60 volts and was gradually increased to about 
500. On the south road (the one on which contact with the Telephone 
Co.’s cable took place) the maximum current was as much as 300 
or 400 amperes, and when the current was turned off 1t was at least that. 
While the current was on there were occasional momentary kicks and 
fluctuations of the instrument needles. 

In reply to Sir HOMEWOOD CRAWFORD, Witness said he thought 
it perfectly safe to have the National Co.’s cables in the underground 
а 87 tunnel. Witness's own company had their telephone cables 
there. 

Examined by Mr. GAINE, Witness eaid when the cables were in their 
proper position they were perfectly safe. The cables would, when properly 
fixed, be underneath the overhang of the platform and would be in 
proper troughings. 

It was then decided to adjourn the inquiry until 11 a.m. on Tuesday next. 

Sir HOMEWOOD CRAWFORD offered, on behalf of the Corporation, 
accommodation for the resumed inquiry in the Old Council Chamber of 
the Guildhall. The offer was accepted. He also expressed the willing- 
ness of the Corporation to defray the expense of calling expert evidence, 
and this offer was accepted. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Messrs. Preece and Cardew invite applications for the appoint- 
ment of chief engineer to an electricity supply undertaking in 
Mexico City. Applicants 1nust have had & sound theoretical and 
practical engineering training, and a thorough knowledge of the 
supply of electricity in large towns. Experience with three-phase 
working is essential. Applications to Messrs. Preece & Cardew, 8, 
Queen Anne’s-gate, Westminster, S. W., by April 27. See also an 
advertisement. 

A draughtsman is required to assist in the design of a new 
engineering laboratory. Salary £3 per week. Applications to Prof. 
Coker, City and Guilds Technical College, Leonard-street, Finsbury, 
London, E.C. See advertisement. 
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The Electrical Co. (Ltd.), 125, Charing Cross-road, London, W.C., 
require an engineer with good theoretical training and wide prac- 
tical experience in power-installation work for the estimating 
department. See an advertisement. 


Two additional assistants are wanted in the department of 
electrical engineering of the City and Guilds Central Technical 
College, Exhibition-road, London, S. W., to give instruction in 
electric machine drawing and construction and electric machine 
testing. Salary £150 per annum. Applications to Prof. Ayrton. 
See also an advertisement. 

A lecturer on electrical engineering is required at the Hull 
Municipal Technical School. Commencing salary £160. Applica- 
tions to the director of studies (Dr. J. T. Riley), by May 4. See 
also advertisement. 


Applications are invited for the first European Professorship 
(Physics) at Meerut College, Northern India. Salary, £320 per 
annum (£50 passage-money). Particulars from Prof. Worthington, 
Mohuns, Tavistock. 


On Wednesday Southampton Town Council agreed to appoint 
Mr. H. F. Street (the borough electrical engineer) to the position 
of manager of the Corporation tramways, in addition to his present 
duties, with an increase of salary of £150 per annum. The Tram- 
ways committee had recommended the appointment of Mr. Н. E. 
Yerbury, deputy manager of Sheffield Corporation tramways, at a 
commencing salary of £500, rising to £600 per annum. 


Mr. W. J. Hosgood having resigned his position as resident 
engineer and locomotive superintendent of Port Talbot Railway & 
Docks Co., Mr. W. Cleaver has been appointed engineer and Мг. 
A. H. Hertz locomotive superintendentof the company as from April 1. 


Pudsey Council received over 100 applications for the position of 
resident electrical engineer, and the Electricity committee has 
selected Mr. E. Denton, of Prescot. 


Mr. J. Bryden Brown, resident engineer at Chesham for the 
Empire Electric Light & Power Co., has been appointed chief 
engineer of the Exmouth & Totnes electricity works of the Electric 
Supply Corpn. 

Mr. H. Stanley, B.Sc. (Lond.), associate of Merchant Venturers' 
Technical College, has been chosen junior assistant in the Physics 
Department, vacant owing to the appointment of Mr. A. J. Margetson 
as lecturer at the Central Technical College, London, and .the 
promotions which have resulted from this appointment. 


Aberystwyth.— Chiswick Electricity Supply Corpn. have offered 
to dispose of their undertaking to the Council. 


Andover.—The Council have decided to transfer their electric 


lighting order to the gas company, when the latter obtains parlia- 
mentary powers. 


Argentina.—The “ Review of the River Plate” says the Co- 
operative Telephone Co. of Rosario (of which Senhor Pedro Lopez, 
ex-Director-General of Telegraphs, is manager) has been formed 
and will shortly invite tenders for telegraph material. 


Barrow-in-Furness.—At the request of the Isle of Walney 
Estates Co., the Council have decided to revert to the old (maxi- 
mum demand) system of charging for electric current. 


Bexhill.—An inquiry was held on Wednesday into the applica- 
tion of the Council for permission to borrow £4,000 for electric 
lighting extensions. 


Bootle.—On the recommendation of the Electric Power and 
Lighting committee, it has been decided to apply £1,000 from the 


profits of the past year's working of the electricity undertaking in 
relief of the rates. 


Boston.—At a special meeting of the Council last week а com- 
munication from the Local Government Board was discussed. 

The board stated that they were not satisfied that the establishment of 
an electrio lighting scheme in accordance with the plans submitted would 
be likely to be financially successful, and suggest that the Council should 
consult an electrical engineer with the view of getting out a revised 
scheme. The board thought the Council would be well advised to recon- 
sider the whole matter. 


Brighton.—At the meeting of the Council last week the Light- 
ing committee's minutes contained a report by Mr. Arthur Wright 
(abstracted in our last issue) relating to the present position of the 
Southwick electricity supply scheme, and, after discussion, the 
minutes were adopted. 

The CHAIRMAN OF THE СоммтттЕЕ (Councillor Butt-Thompson) then 
moved that Mr. Arthur Wright be engaged as consulting electrical 
engineer to the Corporation for six years from April 19, to superiutend all 
present and future capital expenditure in connection with the electrical 
undertaking, at a salary of £600 per annum, and that he be paid a further 
sum in any year of the said period in which a profit exceeding £5,000, 
after payment of all debt charges, interest and working expenses is made, 
equal to 5 per cent. on the amount of such profit. The proposed arrange- 


ment with Mr. Wright was a good one, and it would be nothing short of 
a calamity to dispense with his services, 
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. Ald. Reeves expressed himself in favour of having a fixed salary rather 
than that the remuneration should be dependent upon the profits of the 
undertaking. | | 

Ald. Carpen said that to a large extent they were in the hands of Mr. 
Wright, with whom they had made a very fair and reasonable settlement. 

Councillor BaoApnnipor. said that it was the very best thing the com- 
mittee could do, and also said Mr. Wright was not very particular about 
the work. But for his great interestin the Southwick scheme they would 
not be able to retain his services, which, however, he believed would have 
been continued on the old terms but for the animadversions made upon 
him in the Council. 

Councillor M'CLEAN foresaw many great difliculties if this arrangement 
were entered into. It practically meant a partnership between Mr. Wright 
and the Corporation. 

Councillor Sone thought the arrangement an absurd one, and could 
plainly see very great difficulties ahead. 

Councillor BRIAN T said that Mr. Wright would complete the Southwick 

scheme for £86,000 below the £400,000 contemplated. Under ordinary 
circumstances a consulting engineer would receive 5 per cent., and that 
would have meant that during the last five years they would have paid 
Mr. Wright £15,000 for his gervices instead of the £3,000 he had actually 
received. 
. Ald. SENbaLL was surprised that Mr. Wright should wish to dissolve 
the arrangement which he had entered into with the Council before the 
building, for which he was entirely responsible, was complete. He 
thought that if Mr. Wright used his own discretion he would feel in 
honour bound to carry that out and not allow anyone to interfere with 
that creation of his own mind. 

Councillor Butt-THompson, in reply, said most of the members who had 
spoken did not know Mr. Wright. He appealed to the Council to have a 
little faith in the Committee and pass their resolution. Mr. Wright had 
great faith in bis child. He said he would make it pay, and he was 
certainly the man most likely to do во. The committee therefore thought 
the terms recommended were very good and economical. 

The amendment having been defeated, the resolution was carried by 
30 votes to 10. 

Cheltenham.— The chief assistant electrical engineer (Mr. Н. E. 
Soper) has tendered his resignation owing to ill-health. 

Ohester.—We gave brief particulars in our issue of March 81 of 
the financial results of the electricity undertaking for the year ended 
March, 1905, which were somewhat misleading. The following 
details are now available :— | | 

The year's income was £17,123. Working «xpenses amounted to 
£7,921, interest on loans to £3,342, sinking fund £3,025, leaving a 
profit of £2,825, of which £1,300 has been transferred to reserve (making 
this £9,704); £1,525 has been applied in writing off obsolete stores and 
plant, leaving £108 to be carried forward. 

Christchurch (New Zealand) —The work of conversion to elec- 
tric traction of the horse and steam tramways in this city is being 
carried out by the New Zealand Electric Construction Co. They 
were officially taken over by the company on April 1. The over- 
head system, with poles in centre of road, has been adopted. Some 
of the sharp curves on the old horse lines are being avoided by 
portions of the lines being entirely relaid: The power house is 
situate at Linwood, on the border of the city. 3. 

Dundee.— At the Council meeting last wéek714 voted for and 14 
against a Sunday tramway service. The Lord Provost then gave 
his casting vote against. 

Blectric Locomotives.—The Atlas Car & Mfg. Co., of Cleveland, 
Ohio, U. S. A., write :—“ We are constantly in the market for electric, 
oil and gaseline locomotives for handling industrial railroad cars, 
also mining cars, gauges 20, 24, 36, and 48in., and of from 2 tv 10 
tons’ capacity. We shall be glad to receive catalogues, prices, &c., 
from makers of these machines in the United Kingdom.” | 

Electrical Contractors’ Association.— A general meeting of the 
London section of this Association will take place to-day (l'riday) 
at the Restaurant Frascati, Oxford-street, London, W., at 8 p.m. 
There will be a discussion on Тһе Best Mode of Protecting Cables," 
which was adjourned from the last meeting. 

Electrical Driving of Tex ile Mills.— The worsted-spinning 
mills of Thomas Burnley & Sons, Gomersal, have recently been 
completely equipped with electric motors and the whole mill is now 
driven electrically. Electrical energy is being purchased from the 
Yorkshire Electric Power Co. The advantages of electric driving 
in mill work are becoining so fully appreciated in other parts of the 
world that doubtless Messrs. Burnley's example will be rapidly 
followed by others in the Yorkshire Power Co.'s district. 

Electrical Manufactucers’ Combine in Germany.— It is an- 
nounced that 28 firms belonging to the Union of Electrical Manu- 
facturers (comprising over 200 European firms) recently met in 
convention at Munich, and organised a co-operative society to act 
for the members in the purchase of raw materials for manufactur- 
ing purposes. 

Exhibitions.— Redditch Council have authorised their engineer, 
Mr. Ferguson, to organise an electrical exhibition to be held in 
Easter week. 

The electrical exhibition which has been organised bv the Salis- 
bury Electric Light Supplv Co. was held at the County Hall, Salis- 
bury, last week. There was a good attendance throughout the week. 


Àn exhibition has been organised by the Winchester Electric 
Light & Power Co., and will be held in the first week in May. 


Exmouth.—Electric current was available for private lighting 
fer the first time on Monday. 


Glasgow.—Thcre has been a re-arrangement of the staff of the 
Tramways department, and certain increases of salaries have been 
granted, including that of Mr. L Mackinnon, traffic superintendent, 
from £400 to £550. Mr. John Ferguson was promoted to the post 
of chief engineer, with an increase of £150, to £550. 


Holborn and Finsbury Electrical Exhibition —This exhibition, 
organised by the County of London Electric Supply Co., terminated 
its successful run on Wednesday last week. The show was visited 
by nearly 50,000 persons. The amount actually received for 
admissions reached about £230. The number of visitors on the 
first day was 2,805, and on the last day 4,661. The power exhibits 
were much appreciated, and afforded considerable interest to a large 
body of traders and others. 


Hors forth. The Council have applied for an extension of 12 
months to carry out the terms of their provisional order, 1903. 

Hungary.—At a recent meeting at Budapest, with the Minister 
of Commerce in the chair, the conditions of concession with regard 
to the electrification of the three largest local railways around 
Budapest were laid down, one condition being that the conversion 
of the lines mentioned must be completed within four years. The 
lines are :—Budapest-Szent Endre (single track, 13°7 miles), Buda- 
pest-Czinkota (double track, 22°4 miles), Budapest-Soroksar (single 
track, 11:2 miles). The cost of electrification is estimated at £600,000. 

The municipality of Abony (Hungary) intends to erect electricity 
works for lighting and power. 

The municipality of Siklos (Hungary) intends to build electricity 
works for supply of current for light and power for both public and 
private purposes. Detailed specifications may be obtained from the 
municipal authorities. 

It is announced that adjudication will shortly take place at the 
Municipal Offices, Görz, on tenders for the construction of a muni- 
cipal tramway 54km. in length, the works being estimated to cost 
about £15,000. 

Inquest.—The coroner for Central London (Dr. Danford Thomas) 
held an inquest on Tuesday into the death of Bertram M. Coxeter; 
assistant engineer, who was killed at Islington (London) Electricity 
Works on Friday last. 

James O’Brien, an employé at the works, stated that on Friday night 
deceased, who was in charge at the time, went into the rectifier room at 
about 11 p.m., and he saw him standing on a rubber mat before a rectifier 
using а key, He left the room, and a minute after, when he retaraed, 
he saw Mr. Coxeter lying on the floor shaking violently. He at once 
called assistance, and the body was removed and artificial respiration 
employed, but death ensued almost immediately. When he found 
deceased he had hold of the handle of the rectifier. 

Mr. C. Н. Hiaarns, electrical engineer, said about 11 on Friday night 
he went to the station to relieve deceased, who had been on duty since 
8 o'clock. He found deceased lying between Nos. 1 апі 3 rectifiers. He 
got him away, and, with others, used artificial respiration. A medical 
man was called, who pronounced life extinct. He thought it possible 
that the occurrence was due to deceased having slipped, and in putting 
out his hand to save himself had got in contact with some metal which 
was charged. 

Dr. Dace stated that when he was called life was extinct. ` On making 
& post-mortem examination he found that the palm of the right hand was 
blistered, and there were blisters also on the zhest and on the abdomen. 
These had been caused by electricity. The organs were all healthy. Death 
was clearly due to a violent shock. 

Мг. Al. BERT Gay, consulting and chief electrical engineer to the 
Borough Council said deceased, who was a most competent engineer, had 
been employed at the Eden Grove station for eight years, and he had 
great confidence in him. It was most difficult to explain what dil 
happen, but he assumed that deceased was doing something to the 
brushes. Deceased would use a key for manipulating the work, and the 
blister on the palm of the hand showed, he thought, that he did not 
grasp the handle of the key which was insulated, and that a sudden slip 
of the hand brought it down to that portion that was alive. It was not 
possible to have the whole of the key covered, because if it was to do the 
operation that was necessary it would have to be uncovered. It was 
possible that deceased might have slipped, or that a temporary loss of 
memory caused him to make a mistake. Deceased was fully alive to the 
dangers of the work, which he would, perhaps, do several times in a day. 
The current was from 1,500 to 2,000 volts. Unless he slipped or his 
hand slipped down to the live portion of the key, to him the work would 
not be dangerous. It had not been their rule to use gloves at this particalar 
work because the handle of the key was insulated, but he had to admit, 
after this accident, that had gloves been used the accident would not 
have occurred. He should in future see that, to prevent the hand slip- 
ping to the live portion, an ebonite disc should be attached to the handle, 
which would be made large, £o that it would be a kind of shield. He 
examined the key afterwards, and found that it was not broken. 

In answer to Н.М. Electrical Inspector of Factories (Мг. G. Soo: t 
Ram), Mr. Gay said the key that was used was one tbat had always been 
considered the proper key to use, and it was made specially for the pur- 
pose. It was not before thought necessary to use gloves. Gloves were 
used when high tension was employed. 
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The Совохев said he took it that witness was of opinion that this was 
purely an accident. The work had been done thousands of times with- 
out accident. It seemed that there was no doubt the accident took 
place when deceased was attending to the brushes of the rectifier, and 
owing to his hand slipping. This was the first death from an electric 
Fhock that had occurred at the works. | 

The jury returned а verdict of Accidental Death. 


Landing Bights.—The ‘‘ London Gazette for Friday last con- 
tains an announcement that the Direct United States Cable Co. has 
applied to the Board of Trade for a renewal of the licence granted 
by the Board to the predecessors of the company on Aug. 10, 1874, 
to lay and maintain on the foreshore and bed of Ballinskelligs Bay, 
Co. Kerry, a cable to Halifax, Nova Scotia. Objections to the Board 
by May 4.4 - 

Tuesday's ** London Gazette " contains a notice that the Great 
Northern Telegraph Co., have applied to the Board of Trade for a 
renewal of the company's two licences for maintaining and using 
two telegraph cables from Sweden to Newbiggin, Northumberland. 
Objections by May 8. 


Leyton. An inquiry was held here recently into the application 
of the Council for permission to borrow £5,000 for electric lighting 
extensions. 

The Crgn& (Mr. К. Vincent) gave particulars of the outstanding loans, «е. 

The Іхзрестов (Mr. Bicknell) asked if the borough electrical engineer 
n distinguish between the cable required for public and private street 

ighting. | 

Mr. F. Hansan Lewis said he could not do that. Besides laying the 
c&b'e in the streets, part of the money was required for stock purposes, 
so that if а consumer wanted his house connected they would have the 
necessary cable in hand. 

The IxsrEcron said the Local Government Board had an impression 
that in the case of street lighting electric light was more costly than 
incandescent gas lamps. Leyton was іп а peculiar position, as there 
were many streets of small houses, in which electricity would not be 
used by private consumers. 

Mr. Lewis: We do not propose to use the £5,000 solely for lighting 
the streets. The application for £5,000 was for the Council to be in a 
position to supply consumers on demand. 1,000 out of 1,500 street lamps 
were now lighted by electricity. Thisloan would last them about 18 months. 

Mr. Vincent explained that the Council were under an obligation to 
supply consumers with electricity. | 


Light Railway Order.—The Board of Trade have confirmed the 
Portsmouth and Hayling Island Light Railway Order, 1905, autho- 
rising the construction of a light railway in Portsmouth and Havant. 


London County Councll.— At Tuesday's meeting it was resolved 
to expend £26,000 on the removal, lowering or diversion of mains, 
pipes, wires, Ke, required in the reconstruction of the tramways 
from Westminster Bridge and St. George’s-cirens, бг. 

North Tramicays.—The Highways committee submitted for the 
Council’s consideration the proposed terms of an agreement with the 
North Metropolitan Tramways Co., for the acquisition by the Council, on 
April 1, 1906 (prior to the termination of the lease in 1910), of the com- 
pany’s interest in the lines. The terms under which the company are 

repared to surrender the lease are, payment to the company of £120,000 
in respect of- profits, compensation to directors and officials, and the pur- 
chase of certain leasehold properties, office furniture, and fittings, &c.; 
the Council to take over all the trade contracts made by the company in 
the ordinary course of business, The company is to afford the Council 
facilities before the appointed date of purchase to enable the reconstruc- 
tion of certain seotions of the tramways for electric traction. .The com- 
pany’s rolling stock, horses, harness, plant, machinery, «с, which shall 
be suitable to and used by the company for the purpose of the under- 
taking, is to be taken over at a valuation as part of a going concern. in 
the manner provided by clause 31 of the lease, the forage and general 
stock to be taken at cost prices, and “a sum equal to four times 4 per 
cent. of the difference between euch valuation and £314,586 is to be 
deducted from, or added to, the amount to be paid for profits, &., 
in order to adjust the calculations on which the value of the pro. 
fits has been assessed.” The committee set out at considerable 
length the financial bearings of the proposals, and estimate that 
the annual mileage run on the tramways thus acquired might be 
expected to reach 21,024,000 miles, and that the profit on working 
at 54. per car-mile would amount to £438,000 a year. If provision 
for renewals be made at the rate of 1d. per car-mile £37,600 would have 
to be deducted from the estimated profit, leaving & balance of £350,400. 
The approximate interest and repayment charges to be made would 
amount to £252,500, leaving a balance of £97,900. These figures 
exclude street widenings, although additional widenings are proposed to 
be carried out in connection with the reconstruction of the tramways. 
These widenings are estimated to cost about £900,000, but will partly be 
in extension of improvement schemes already in hand. The adoption of 
conduit traction оп the whole of the lines (continue the committee) 
would involve additional capital expenditure of about £470,000, adding 
to the annual capital charges on the cost of reconstruction a sum of 
about £32,250. 
cost of adopting the conduit system throughout, regard should be had to 
the advantages of adopting a uniform system of traction on the whole of 
the lines. These may be said to include an increase of receipts over those 
obtainable in the case of a mixed system, caused mainly by the economy 
of working tramways on one system only, as well as by the rapidity of 
the services and the greater comfort afforded to passengers. e com- 
mittee point out that if the lease were not acquired the Council would, 


In considering the question, however, of the extra first | 


immediately upon the termination thereof, take steps for the reconstruc- 
tion of the tramways, and the same losses under the head of dis. 
organisation of traffic as will occur with reconstruction at the present 
time would hold good then. By immediate acquisition, however, the 
Council secures the additional profits on electrical working covering a 
period of four years, and also the economy of working at the Greenwich 
generating station resulting from the addition to the power load at the 
station.— Discussion on the proposals was postponed. 

Louth.—On Wednesday the Council adopted an electric lighting 
scheme prepared by Messrs. Handcock & Dykes, and estimated to 
cost £18,010. 


Macclesfleld.— The Board of Trade notify that unless the Council 
carry out their provisional electric lighting order by the end of 
1905 it will be revoked. E 


Milan Exhibition.— The tender of the Comitato per la Trazione 
Elettrica, Dr. G. Finzi, Milan, has been accepted for the construc- 
tion of the high-tension single-phase electric railway which is to 
connect the two localities of this exhibition (Parco- Piazza d'Armi* 
On this eleveted double-track line, 1,500yds. long, four trains will 
run, each capable of carrying 260 passengers, and made up of four 
cars equipped on the multiple single-phase l'inzisystem. The cars 
will have both mechanical and electrical braking apparatus. The 
пу will be built at the works of Gadda, Brioschi & Finzi, 

an. 

Motherwell.—Extensions of the electric lighting plant and 
mains, estimated to cost £6,500, have been authorised. Applica- 
tion has been made for sanction to borrow £20,000 to cover this 
amount and to meet the cost of further extensions. 


Newcastle-on-Tyne.—To introduce the new tramways manager 
(Mr. E. Hatton) the Mayor and Mayoress (Ald. and Mrs. J. D. Elis) 
entertained in the Corn Exchange and Town Hall on Wednesday 
and Thursday evenings the tramways staff. The Tramways com- 
mittee employ about 1.100 persons. 

The Mayor said they had passed through a period of difficulty and 
anxiety, but they were determined that, if possible, their tramway enter- 
prise should be а success He thanked the employés for their support. 
He had much pleasure in introducing Mr. Hatton, their new manager, who 
came to Newcastle-on-Tyne with & reputation and a determination to 
work. He would deal honestly and fairly by the men, and anyone of the 
employés who thought he was suffering from the slightest injustice would 
have access to the manager, and through the manager to the committee. 

Mr. Harrow said he was very grateful for the cordial welcome they had 
given him to Newcastle. They were fortunate in having the Mayor as 
chairman of the Tramways committee. They should be united in their 
efforts to make the tramways a success and a credit to the city. First 
consideration would ever be given to the welfare of the men and of the 
employés generally, consistently with the conditions of the undertaking. 

Paddington Blectricity Bxhibition.— This exhibition (organised 
by the Metropolitan Electric Supply Co.) was closed on Saturday 
evening last, having proved a great success.. An average attendance 
of over 8,000 visitors per day was secured. То celebrate the holding 
of this successful &héw of electrical plant, apparatus and accessories, 
Mr. J. C. Page, the Metropolitan Company's representative, was 
presented by the exiabitors with a handsome silver cigar box in 
recognition of his services. It was generally agreed that the arrange- 
ment of the display at the Queen’s-road Baths was both artistic and 
compact. 

Para.—Some time ago it was decided to convert the animal- 
drawn tramways of this city to electric lines, and an English syndi- 
cate purchased the city system for this purpose. Messrs. Moller & 
Co., New Broad-street House, London, E. C., are agents for this 
syndicate, and Mr. Moller (it is stated by an American contemporary) 
is now in London in connection with the business of the syndicate. 


Partick.— Extensions of the electric lighting plant and mains are 
to be carried out at an estimated cost of about £9,000.  - 

On te the chairman of the Electric Lighting committee (Ex- 
Provost Wood) said there had been an increase of nearly 80 per cent. in 
the demand for electric current, and it was absolutely necessary they 
should have additional plant. 

Personal.— Mr. F. A. Glover (managing director of F. A. Glover 
& Co. (Ltd.) is to be married on 20th inst. The whole of the staff 
and employés of the firm will have a holiday on that day, and the 
offices and works at Vine-street, Clerkenwell, London, E.C., will be 
closed. 

Mr. Alfred Jaray (director of Frank Suter & Co., Ltd.) was 
married in Vienna last Sunday. 

Provisional Order Revocation —Harwich (Corporation) Elec. 
tric Lighting Order, 1902, has been revoked. 

Reigate.—Application has been made for sanction to borrow 
£4,000 for electric lighting extensions. 


St. Pancsas (London).— The Council have decided to increase 
the salary of the borough electrical engineer (Mr. Sydney W. 
Baynes) to £1,000 per annum. Several members of the Council spoke 
in highly eulogistic terms of the services rendered by Mr. Baynes. 

Bouthend.—An inquiry was held here last week into the 
ne application for permission to borrow: £10,000 for a dust 

estructor. - De | 


1070 


THE ELECTRICIAN, APRIL 14, 1905. 


Spanish-French Water Power Scheme.—A French company 
is negotiating with Barcelona Municipality for a concession for per- 
mission to transport from the department of the Ariége (France) to 
Barcelona some 40,000 н.р. of electrical energy, derived from the 
water power available on the other side of the French frontier. 
"upply in Barcelona is to comprehend public lighting, private and 
industrial purposes. 


Stourport.— Ratepayers recently petitioned the Council to con- 


sider the question of electricity supply, or to induce a company to 
obtain a provisional order. The General Purposes committee have 
been asked to report. 


Technical Bureau.— We learn that a bureau has been formed at 
Prince’s Chambers, John Dalton-street, Manchester, for the purpose 
of lending out technical books of all descriptions to annual sub- 
scribers. It is stated that the bureau will endeavour to cover every 
branch of engineering, surveying, architecture, quantities, sanitary 
science, and the Jaw in relation to public health and property. 


Telephonic Communication with Moving Trains.—Some two 
years ago experiments were carried out by M. Coutant, deputy for 
Ivry, between Cháteau-du-Loir and Chateu-La-Valliére (France) 
for maintaining telephonic communication between trains in motion. 
It is stated that M. Contant intends repeating these experiments 
this year, and will ask the French Government to render him 
substantial help. 


Thornhill (Yorks).—The Yorkshire Electric Power Co. recently 
offered to instal 160 20 c.p. incandescent lamps on 80 posts (the 
lamps to be fixed on the trolley poles) for a charge of £192 per 
annum. The company have been asked to erect two trial lamps. 


Trespassing on Blectric Railways.—The Lancashire & York- 
shire Railway Co. are vigorously proceeding against persons who 
cross their electric railways at other than appointed places. Last 
week three youths were fined 5s. and costs for trespassing and the 
magistrates intimated that future cases of a similar character would 
be severely dealt with. 


Wandsworth (London).—Subject to the insertion of a clause 
limiting the building line of the land of the County of London 
Electric Supply Co.’s new station at Wandsworth Creek, the Council's 
opposition to the company’s bill in Parliament will, we understand, 
be withdrawn. 


Willesden.— An account for £1,843. 5s. 9d. for current supplied 
in bulk by the North Metropolitan Electric Power Supply Co to 
March 31 was passed for payment by the Council on Tuesday. 

It has been decided to charge a flat rate of 141. per unit for power pro- 
vided supply be automatically switched off at dusk ; a flat rate of 14d. 
per unit is to apply where power is available continuously. A scale of 
charges is to be framed for large power users, under which the price will 
vary both with the load-factor of demand and the total number of units 
consumed. 

Sanction has been received to a loan of £2,000 for purchase of electris 
motors. 

The resident electrical engineer is to ascertain whether there is any 
demand in the district for motors on the hire-purchase system, and t» 
frame a scale of charges in connection therewith. 

Main extensions, to cost £359. 10s., have been sanctioned. 

Woodford.—The Council have decided to apply for a provisional 
electric lighting order. 


Workhouse Lighting. Recently Hammersmith (London) guar- 
dians provisionally accepted a tender at £7,861 for wiring and fitting 
up the new workhouse. The Local Government Board have notified 
the Board that they have been advised that the work should be done 
at a much less cost, especially having regard to the approximate 
reductions in the amounts of tenders received, though not accepted, 
by the Guardians. 

The CLERK said he had also received a letter from the consulting engi- 
neer, who suggested that by the adoption of his original plan £1,000 could 
be saved in the cost of transformers. The engineer had had an interview 
with the L.G.B. representative, and he had no doubt that if this reduction 
were made the Board would sanction the immediate commencement of 
the work. 

Mr. Jones urged that it was the duty of the Board to have accepted the 
lowest tender at first. If this course had been followed none of their 
present trouble would have arisen. 

Pootball.—The return match between teams representing the 
Witton works of the General Electric Co. and the Robertson Elec. 
tric Lamp works, was played on Saturday at Witton, resulting in & 
victory for the home club by three goals to none. After the match 
Witton Club entertained the visitors at dinner, when the toasts of 
the“ Robertson Football Club“ and the Witton Works Football 
Club " were proposed by their presidents, Mr. C. Wilson and Mr. 
Railing. A smoking concert followed. 

Dinners. —The third annual dinner of the Northampton Institute 
day students was held on the 6th inst. The chair was occupied by 
Mr. G. Van Vestraut, and among others of the staff present were 
Principal К. Mullineux Walmsley, D.Se., Dr. C. V. Drysdale and 
Mr. C. E. Larard. 

The annual dinner of the athletic club and employés of Croydon 
Tramways department took place on Friday last. 

The general manager (Mr. T. B. Goodyer) occupied the chair, and 


among the visitors were Mr. Jas. Devonshire, chairman of the Tramways 
company, Мг. Н. B. Harris, engineer, Mr. C. G. Foster, superintendent, 
and a number of the borough officials. The prizes were presented by 
Mr. Devonshire. 

Mr. GoonvER said that in the past year the wages of the department 
amounted to £20,000, the rental paid to corporation was £15,404, cost of 
current was £12,977, and rates and taxes came to £2,120. The population 
of Croydon was carried 99:11 times. 


TRADE NOTES AND NOTICES. 


—— — 

“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1905 Edition 
of the Big Blue Book is now ready, price 15s., or post free in 
the United Kingdom, 15s. 9d. The new volume brings a 
great mass of statistical and technical data thoroughly up to 
date (to Feb. 22), and the Directorial Division of the new 
volume has been corrected up to February Ith, 1905. All 
branches of Electrical Engineering and Industry are fully 
treated, and Electro-Financial matters have received every 
attention in the new volume, which aggregates more than 
2,000 pages. If possible, the Directory Division is more 
complete and accurate than in previous issues. All mere 
lists of members of societies and institutions are excluded, 
as quite unreliable for Traders’ purposes. The number of 
large sheet Tables, &c., has been increased, and the 1905 
Edition of this indispensable] work is offered as the most 
complete book of the kind ever published. 

Among the chief features of the Handbook Division are 
Notes of the Year on Electric Traction and Electric Power, 
Turbine Notes, Electric Lamp Notes, Wireless Telegraph 
Notes (very full), Parliamentary Summary, Legal Decisions, 
and a complete set of all the chief documents used by Govern- 
ment Departments affecting the Electrical Industry (including 
the new “ Special Mining Rules,” issued Feb. 22). 


TENDERS INVITED. 


Fulham (London) Borough Council invite tenders for supply and 
erection of condenser piping, sump and river work, steel roof and 
bunker work, and coal conveying apparatus. Specifications, &c.. 
from the borough electrical and consulting engineer. Mr. Arthur J. 
Fuller, Tenders to the town elerk (Mr. R. M. Prescott), Town Hall, 
Fulham, S. W., by noon 26th inst. See also an advertisement. 


(;lasgow Corporation invite tenders for 1,000kw. motor genera- 
tors, switchgear, condensing and coal conveying plant, and feed 
pumps. Specifications, &c., from the chief electrical engineer (Мг. 
W. W. Lackie), 75, Waterloo-street, Glasgow. Tendersto Mr. John 
Bowers, town clerk, by May 2. See advertisement. | 

Glasgow Corporation also invite tenders for main cables, electricity 
meters and carbons for 19 months from 31st prox. Tenders to Mr. 
John Bowers, town clerk by 17th inst. 

Glasgow Corporation also require tenders by 17th inst. for supply o 
cast-iron joint-boxes for the Electricity department. | 

Glasgow Corporation also want tenders by 5 p.m. 19th inst. for 
supply of fuel for Pinkston power station and the tramway depots. 

Edinburgh Corporation invite tenders for supply and erection of 
water tube boilers at the M‘Donald-road electricity works. Specifi- 
cations, &c., from the chief engineer (Mr. F. A. Newington) after 
19th inst. Specifications and drawings can be scen at, but not 
obtained from, the office of the consulting engineer (Dr. A. B. W. 
Kennedy), 17, Victoria-street, London, S. W. Teaders to the town 
clerk (Mr. Thomas Hunter), City Chambers, Edinburgh. by May 8. 
See also an advertisement. 


Wimbledon District Council invite tenders for supply and erection 
of a 1,000kw. steam-driven turbo-alternator, with condensing plant. 
high-tension switchboard and pipe work, and are prepared to accept 
one tender for the whole of the work. ‘Tenders addressed to the 
offices of the chief electrical engineer (Mr. Н. Tomlinson-Lee), chair- 
man of Electric Lighting committee, Durnsford-road, Wimbledon. 
before noon 28th inst. 


Wigan Corporation invite tenders for steam dynamo and acces- 
sories, stcam and water piping, ejector condenser and motor driver, 
centrifugal pump; paper and lead.covered, dry-core telephone. 
paper and lead- covered twin-service and vuleanised-rubber cables. 
Tenders to the town clerk (Mr. Harold Jevons), by noon 17th inst. 


Cardiff Corporation invite tenders for extra high-tension three- 
phase main switchboard for power station, switchboards for sub- 
stations, motor generators, rotary converters, &. Tenders to the 
town clerk (Mr. J. L. Wheatley), Town Hall, Cardiff, by April 17. 


Tenders are invited for the supply of a surface condenser with 
electrically-driven pumps for Devonport electricity works. Tenders 
to the borough electrical engineer (Mr. J. W. Spark), Eleetricity 
Works, East Stonehouse, Devon, by April 18. 
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Woolwich Guardians invite tenders for wiring Woolwich Union 
Infirmary and Nurses’ Home, and for supplying fittings. Tenders 
to the clerk (Mr. Tom Cutter), 30, Rectory-place, Woolwich, S.E., 
by 4 p.m. April 19. 

Luton Town Council invite tenders for supplying and erecting 
certain plant and machinery at the electricity works, Luton. Tenders 
to the town clerk (Mr. Geo. Sell), Town Hall, Luton, by 4 p.m. 
Мау 19. 

Batley Corporation invite tenders for permanent-way construc- 
tion and paving of Bradford-road tramway route, overhead equip- 
ment, steel poles, &c., feeder cables, conduits and accessories. 
Tenders to the town clerk (Mr. Jos. Hanson Craik) by April 17. 


Goran Town Council require tenders by 25th inst. for 12 month s 
supply of stores for the electricity department, including cables, 


meters, house fuse boxes, arc lamp carbons, joint boxes, motors, &c.. 


Wallasey District Council require tenders for twelve months’ 
supply of stores for their l'erries departinent, including electric 
globes and carbons, lamps, iron, stecl, tubing, engineers' stores, &c. 
Tenders by 10 a.m. May 8. 

Bristol Docks committee require tenders by 10 a.m. May 1 for 
supply (and maintenance for 12 months) of two clectric goods lifts 
nnd one electric passenger lift. 

Portsmouth Corporation require tenders by noon, May 1, for 
12 months’ supply of various materials and stores for the tramways 
department. 


Bournemouth Corporation require tenders by 10 a.m. 20th inst. 
for steel poles, overhead line, section boxes, &c., for the tramway 
department. 


Aberdeen Corporation invite tenders for one surface condenser 
with air pump, oil separator, Kc. Tenders to the city electrical 
engineer (Mr. J. Alex. Bell) before noon April 19. 


Stockport Gas and Electricity committee invite tenders for supply 
of а 500kw. steam generator. Tenders to chairman of committee 
by April 26. 

Hull Corporation invite tenders for air-space telephone cable. 
Tenders to the town clerk (Mr. E. Laverack), by 10 a.m. April 17. 


Swindon Corporation require tenders by 10 a m. April 17 for three 
years’ supply of electric motors. 


Tenders are wanted by 29th inst. for an electric light installation 
for the hall to be used at the Argyllshire gathering at Oban, Mr. 
Alex. Shairp is secretary. 


Johannesburg Municipal Council invite tenders for supply and 
erection of switchboards and accessories for their new direct and 
alternating-current power station. Specifications from and tenders 
to the consulting engineers (Messrs. Mordey & Dawbarn), 82, 
Victoria-strect, Westminster, S.W., by noon April 27. 

The Commonwealth authorities invite tenders up to noon 7th June 
for the supply of telegraph stores and material, including 6 tons 
sulphate of magnesia, З tons sal ammoniac, 5,000 shackle heads, 
5,000 battery corks and tubes, 14,000 battery zincs, 9,000 battery 
leads, 2,000 battery binding screws, 10 miles No. 16 tinned copper 
insulated wire. 10 miles No. 18 ditto, 4 miles No. 20 ditto, and 
600 yards 12 pair submarine cable. Tenders will be received at the 
oflice of the Acting Deputy-l'ostmaster-General, Adelaide, and ma 
be for the whole or any proportion of the materials required. 
Specifications, &c., can be seen and forms of tender obtained at the 
General Post Offices at Adelaide, Melbourne, Sydney and Brisbane. 


Tenders will be opened at the Casas Comistoriales, Baez, Spain, 
on May 27th, for a concession for the electric lighting of Bacz for a 
period of 10 years, commencing August 4th next. The “ Madrid 
Gazette " for April 8 contains additional particulars. 


At noon, April 26th, at the office of the Director. General of 
Public Works, Madrid, tenders will be opened for a conces- 
sion for an electric tramway in that city. Application for 
the concession has already been lodged by the Madrid Eastern 
Tramway Co., who (for an equal offer) will enjoy preferential rights 
over other tenderers. The Madrid Gazette of April 5 contains 
further particulars. 


Kiskunfeliguhaza (Hungary) Municipal Council invite offers for 
concession for erection, equipment and running of electricity works, 
or, alternatively, for erection of generating station to be taken over 
and managed by the municipality. Distribution on the continuous- 
current 3-wire system at 200 volts. The public lighting required at 
the outset will be 16 12 ampere ares and, 600 16 c.p. incandescents. A 
demand by private consumers equivalent to 5,000 16 c.p. lamps is to 
be provided for. Further information from the Burgermeister's 
office. Offers bv May 195. 


TENDERS RECBIVED AND AOOEPTED. 


Condensing Plant Contracts.—Among the contracts for con. 
densing plant secured last month by the Worthington Pump Co. 
were the following: 

Fulham Electricity Station : One complete condensing set to deal with 
20,0001b. of steam; Milan Electricity Station: One complete condensing 


set; Belfast Tramways: Three oil separators, each to deal with 20,0001b. 
of steam (repeat order); Pekin Electricity Station: One separator. 

The following tenders for supplies to the electricity and tramway 
departments have been accepted by Salford Corporation :— 

F. Smith & Co., віх drums of copper trolley wire, 9d. Ib.; W. T. Glover 
& Co., cable (Ship Canal Dock), £1,948; Johnson & Phillips, rubber 
insulated fire-resisting cable, £265. 103. ; Tudor Accumulator Co., repairs 
and renewals of storage batteries, £820 ; Baxendale & Co., car accessories 
(electrical and mechanical), Brockie Pell Arc Lamp (Ltd.), are globes 
at бз. 3d. each; Electrical Co., two 600 ampere and two 300 ampere 
meters ; Howard Conduit Co., asphalt troughing ; British Insulated and 
Helsby Cables, house fuse boxes, rubber solution, pure rubber strip, com- 
pound for cable joints, plumbers’ metal and mica sheets; Doulton and 
Co., pipes and conduits ; General Electric Co., arc lamps, carbons, screwed 
tubing, cut-outs, Angold arc lamps, high and low speed motors (4, 1, 2, 3 
and 5 H. p.); United Asbestos Co., packings, pure asbestos, twine, tape, 
millboard, cloth and rubber insertion, and salamander joint rings; 
Kenyon and Co., sight feed glasses and boiler gauge glasses ; Andrews 
& Co., copper binding and fuse wire, t'n foil, rubber gloves, boiler gauge 
cones and sight feed rings ; Western Electric Co., lead-covered single and 
twin cables; St. Helens Cable Co., workshop flexible cables; C. Macintosh 
& Co., rubber insulated cable; Siemens Bros. & Co., black tarred and 
white tape; Rowland Carr & Co., Trinidad bitumen, 5s. 2d. cwt.: Simplified 
Underground Conductor Co., asphalte concrete, £2. 18. 9d. per ton; 
Reason Mfg. Co., house meters (24, 5, 10 and 25 amperes); Ferranti 
(L'd.), house meters (25, 50, 75 and 100 amperes) ; Chamberlain & Hook- 
ham, house meters (50, 75 and 100 amperes) ; Lancaster and Tonge, dis- 
connecting boxes, 10s. cwt.; Supplies (Ltd.), incandescent lamps; 
Sperryn & Co., tumbler and link switches; Veritys (Ltd.), double-pole 
main switches ; Royce (Ltd.), high-speed motors (7, 10, 15, 20, 25 and 
30 m p.); Lancashire Dynamo and Motor Co., high-speed motors (7, 10, 
15, 20, 25 and 30 H. p.), low-speed ditto (7, 10, 15, 20 and 25 н.р.) ; Grant 
& Aldercroft, creosoted wood troughing. 

Colchester Town Council have placed an order,with the Harris 
Patent Feed-Water Filter (Ltd.) at £440 for a patent feed-water 
filter, capable of dealing with 4,000 gallons of water per hour during 
8 hours per day continuously, and 1,000 gallons per hour for the 
remainder of the day. 

Mr. F. A. Anderson, who attended the meeting of the Electric Light 
and Power committee by invitation, explained in detail the working of 
the patent feed-water purifier, and gave demonstration of the process and 
effect of purification. On the figures supplied by the borough electrical 
engineer (Mr. A. R. Sillar), Mr. Anderson estimated that, by using the 
filter, a saving of about £370 per annum would be effected in the water 
bil and in other ways, and said that his company were prepared to 
definitely guarantee that at least 60 per cent. of that sum would be saved. 

Marvlebone Electric Supply committee has received the following 
tenders :— 

For supply, erection and connecting up of 880yds. of 2 sq. in. and 
440yds. of 1 sq. in. fire.resisting cables. St Helens Cable Co. (provi. 
sionally accepted), E1, 381; W. T. Glover & Co., £1,722. 03. 10d,, British 
Insulated & Helsby Cables, £1,732. 10s., Siemens Bros. & Co., £1,779. 12s., 
W. T. Henley's Telegraph Works Co. £1,901. 3s. 4d. 

For supply of cards and cabinets required for working the sections of 
the department on the card system : Shannon Limited (provisionally 
accepted) £189. 10s, Library Bureau £208. 10s., Library Supply Co. 
£217. 16s. 

Fulham (London) Council have accepted the following tenders for 
annual suppliesof engineer's stores for the Electricity undertaking:— 
W. H. Wilcox & Co., asbestos goods; J. Gibb & Co., rubber goods 
and street lighting (excepting arc lamp globes); General Electric 
Co., carbons; British Insulated and Helsby Cables, service boxes 
(excepting house fuse boxes). 


The Electrical Co. has recently obtained a contract for the elec- 
trification of the Penhriw Colliery. Pontypridd, which includes 
supply of the following:—High-tension transmission lines, sub- 
station equipment, switchboards, power and lighting transformers, 
motors for electric haulages and dip pumps, motor-generator and 
motor-driven high-lift centrifugal pump. 

The tender of the Electrical Co. has also been accepted by the 
Mersey Dock and Harbour Board for supply and erection of arc 
lamps, posts, cables, &c., required for lighting the entrance to 
Sandon Dock, the north and south passages to Huskisson Dock 
and the Huskisson Dock and branches. 

The Electrical Co., 121-125, Charing Cross-road, London, W.C., 
have just completed the contract for supply of a high-tension elec- 
trical pumping plant with high-lift centrifugal pumps at Bolckow, 
Vaughan & Co.’s Shildon Lodge Pit. This plant is claimed to be 
the largest of its kind installed in England. 

Shoreditch (London) Council have accepted the following tenders 
for annual stores, &c., for the electricity supply department :— 

Cables and Sundries: Johnson & Phillips, Western Electric Co. and 
5 Bros. & Co. Engineer's Stores: Jas. Gibb & Co. and Middleton 

ros. 

Bolton Tramways committee have accepted tenders for annual 
stores from the General Electric Co., the Robertson Electric Lamps, 
Bolton Corporation Fittings Department, R. W. Blackwell & Co. 
and the Electric Tramway Equipment Co. 

Swindon Town Council have accepted tenders from Ed. Bennis 
& Co. for a mechanical stoker at £127. 10s. ; from Siemens Bros. & 


1072 THE ELECTRICIAN, APRIL 14, 1905. 


Co. for rewinding armatures of motor generator at £46. 8s. 6d. each ; 
and from W. & T. Avery for a 10-ton weighbridge at £70. 


Yarmouth Corporation have accepted the tenders of Willans & 
Robinson for a steam alternator at £2,358, Babcock and Wilcox for 
boiler at-£1,500, G. & J. Weir for condensing plant at £1,400, and 
of the British Insulated & Helsby Cables for cables at £311. 17s. 101. 

Birmingham Corporation have placed an order with Hadfield's 
Steel Foundry Co. for the steel points and crossings required in the 
lay-outs and special work of the new tramways. 

Salford Corporation have placed with К. J. Nicholson & Co. a 
contract for the electric lighting of Seedly schools and supply of the 
necessary fittings. 

Stalybridge, Hyde, Mossley & Dunkinfield Tramways & Elec- 
tricity Board have placed an order for five tramcars with the 
British Westinghouse Co. | 

At a meeting of the Dundee, Broughty Ferry and District Tram- 
ways Co. on Tuesday the contract with J. G. White & Co., for the 
construction of the lines, was sealed. 

Lowestoft Town Council have accepted the tender of Babcock & 
Wilcox for a boiler and superheater, with brickwork settings, &e., 
at £1,397. 

Bury (Lanes) Town Council have aecepted the tender of Chas 
Walmsley & Co for a condenser. 

Leith Corporation have placed an order with Ferranti Limited 
for a traction switchboard. 

Southwark (London) Council has placed an order at 497. 5s. with 
the British Insulated and Helsby Cables, for 440yds. of 1 cable. 

Battersea (London) Council has placed an order with ©. A. 
Parsons & Co. for а spare armature at £573. 


Melbourne (Australia) City Council have placed an order with the 
Austral Otis Co. for supply of 160,000 flame arc-lamp carbons at 


£553. 18s. 9d. 
BUSINESS NOTICES. 

Capt. Sankey, R.E. (retired), M.Inst.C.E., and Mr. G. P. Mair, 
A.M.Inst.C.E., announce that they have entered into partnership, 
and are prepared to undertake consulting work ; also to carry out 
complete mechanical and commercial efficiency tests of steam and 


gas engines, petrol engines, boilers, dynamos and other mechanical 


appliances, and to advise on improvements and fuel economy in 
factory power plants. The address of the new firm is 6, Dean's- 
yard, Westminster, S.W. 

The transfer of the business of the British Schuckert Electric Co. 
(Ltd.) to Siemens Bros. & Co. (Ltd.) has been completed, and Mr. 
Arthur Jacob, general manager of the former company, has entered 
the service of Siemens Bros. & Co. Future communications con- 
cerning the transfer should be addressed to York Mansions, York- 
Street, Westminster, S.W. 


We are informed that the Verkaufsstelle der Deutschen Gas und 
Siederohrwerke (G.m.b.H.) have appointed Сіз. Hatton & Co and 
Edward Lomer, of London, sole agents forGreat Britain and Ireland. 
The Trust controls the entire output of 20 of the leading German 
works in wrought-iron tubes up to 4in. diameter. | 


Messrs. Harry William Sutton and Geo. Aaron Benton, electrical 
engineers, 8, The Exchange, Muswell Hill, N., and 14, Windmill- 
street, London, W., have dissolved partnership. Debts by Messrs. 
Miller & Smiths, solicitors, 8, Salter's Hall-court, London, E. C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The adjourned first meeting of creditors of James Tarbotton 
Armstrong, electrical engineer, Moorgate Station Chambers, London, 
E.C., was held yesterday. 

For the last 10 years debtor has carried on busine:s as an electrical 
engineer, and has been engaged on various inventions for wireless tele- 
graphy and telephony and the navigation of torpedo boats, for which many 
patents were granted. In October, 1902, he assigned the bulk of the patents 
to a company, and, as vendor, received £120,000 in shares. The company, of 
which he is managing director, has been engaged in the construction, de- 
velopment and demonstration of apparatus, and in attempting to dispose of 
licences to use its patents, but so far it has not been a financial success. 
Debtor attributes his failure to inability to realise his household effects, 
a large part of which consisted of antique furniture, prints, curios, &e., 
and to obtain repayments of moneys paid by him on behalf of the com- 
pany. Liabilities were returned at £6,933, of which £4,815 were 
unsecured, with an estimated surplus in assets of £7,101. 

Harry Thorpe, electrician, &c., 11, Bartholomew-villas, Kentish 
Town-road, N. W., and late of 235, High Holborn, W. C., and Eden- 
grove, Holloway, N., London, has been adjudicated bankrupt. The 
first meeting of creditors will take place on 19th inst. and the pub- 
lic examination on May 16 at Bankruptcy-buildings, London, W.C. 

John Morley, electrician, &c., 7, North-street, Hull, has been 
adjudicated bankrupt. 

Claims against Charles Aubrey Smith, electrician, 23, King-street, 


Regent-street, W.,and 6, Granard-road, Wandsworth, S.W., London, 
by 20th inst. to Mr. R. J. Ward, 2, Clement’s Inn, London, W.C. 


In the winding-up of the Automatic Telephone Co. (1900), Ltd., 
Mr. Max Margowski is to be examined on April 17 at Bankruptey- 
buildings, London, W.C. 


The Electrical Treatment Association (Ltd.) is to be wound up 
voluntarily. Mr. Н. A. Maw, 4, Harrington- street, Liverpool, is 
liquidator. ! | 


A meeting will be held on May 8 at 3, Princes-street, Westminster, 
S.W., to receive an account of the winding up of the Rangoon 
Electricians Synd. (Ltd.). 


Sales by Auction.— Messrs. Scottorn & Smedley have been in- 
structed by the trustee (Mr. A. G. Mellors, C. A.), under a deed of 
assignment, to sell by auction at 65, Alfreton-road, Nottingham, on 
Wednesday next, April 19, at 11 a.m. prompt, the stock-in-trade 
of an electrical engineer, including dynamos, motors, testing set. 
electroliers, pendants and brackets, casing, cable, lamps, shades, 
switches, &c. Catalogues from Messrs. Mellors, Basden & Xellors. 
Bridlesmith-gate, Nottingham, or of the auctioneers, 86, Upper 
Parliament-street, Nottingham. See also an advertisement. 

Electiic Lamps for Sale.—In the liquidation of the Sir Hiram 
Maxim Electrical & Engineering Co. (Ltd.), 44, Gillingham.street. 
Pimlico, London, S.W., tenders are invited (by order of the Court) 
for purchase of about 500,000 high-class incandescent lamps. for 
voltages ranging from 80 to 280 and from 23 с.р. to 32 c.p. Cata- 
logues and forms of tender may be obtained from Messrs. W. H. 
Smith & Son, solicitors, Gresham House, London, E.C., Messrs. 
Lumley & Lumley, solicitors, 15, Old Jewry-chambers, London, E.C., 
or the auctioneers, Messrs. Wheatley Kirk, Price & Co., 46, Watling- 
ttreet, London, Е.С, and Albert-square, Manchester. Tenders 
must be in by April 14. See also an advertisement. 


Plant for Sale.—Messrs. Kynoch (Ltd.), Witton, Birmingham, 
have for sale some electric lighting plant, including three electric 
generating sets. See an advertisement. | 

Mr. James R. Cull, Newton Abbot, Devon, has for sale some 
electric lighting plant, including Crompton dynamo, horizontal 
engine, arc and hand lamps, pendants, switch and distributing 
boards, cable, &c. See also advertisement. 

Some electric lighting plant, including gas engine, dynamo and 
accumulators, is advertised for sale in another column. 

А 15 B. H. . Laval steam turbine is for sale. Apply to engineer 
in-chief, St. James's Gate Brewery, Dublin. Sec advertisement 
‚ Factory Sites for Sale.—A freehold factory recently completed. 
with all the L.C.C. requirements, fireproof construction, electric lift, 
&c., and with buildings covering an area of about 15,700ft., is adver- 
tised for sale in another column. 

John W. Collis & Co., 148 and 144, Holborn Bars, London, E.C., 
have for sale some conveniently situated and well appointed free- 
hold factory premises at Belvedere, Kent. See an advertisement. 


Catalogues, &c.— The Electrical Co. have ready a specification 
of single, two and three-phase motors of semi-enclosed (protected), 
ventilated-enclosed or totally-enclosed types. These motors have 
been designed to meet the demand for machines occupying small 
space, of light weight and with large over-load capacity, together 
with high efficiency, large starting torque, high power-factor and 
low temperature rise. A special feature of the machines is the 
comparatively small diameter of the rotor, in consequence of which 
its inertia is reduced to a minimum. The specification is fully 
illustrated. 


Siemens Bros. & Co. forward particulars of the“ Vilex com- 
pletely-enclosed watertight electric bell. The accompanying illus- 
tration shows the bell one-fourth size. It 
is claimed that this bell is suitable for 
working in mines, chemicai factories, 
powder mills, on board ship, and unde: 
water. The whole of the mechan'8m 1s con- 
tained within the gong, the latter being made 
to form a hermetically-sealed case, into 
which the leads enter through а stuffing 
box, which is not subjected to movement. 

A very effective sheet list of the most 
used parts of Simplex fittings is issne 
by the Simplex Steel Conduit Co., who 
will be pleased to supply copies of this 
sheet to the trade on request. A sho 
classified list of Simplex conduits and ас: 
cessories is given. 

Ferranti Limited have ready a new list (No. 11), illustrating the 
Ferranti llin. round-type moving-coil instrument for continuons 
current. The list is illustrated, and contains a specification of the 
instrument. 

B.T.-H. voltage regulators for alternating and continuous-current 
generators are described and illustrated in pamphlet 178 issued by 
the British Thomson-Houston Со. In pamphlet 179 generating an 
sub-station switch gear is fully described. Some very effective 
illustrations of switch-gear equipments are given. 
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Same ta 


A revised list of Lundell” and ‘ Castle” motors is issued by 
J. H. Holmes & Co., Newcastle-on-Tyne. 


Switch fuses for all currents up to 1,000 amperes are illustrated 
on a hanging card being sent out by Cecil Hodges & Co. 


The Hunt noiseless conveyor is very fully illustrated and described 
in а pamphlet issued by the C. W. Hunt Co. of New York. 


Oalendars.— We have received from the Western Electric Co. a 
serviceable March-to-March hanging calendar, upon which some 
good illustrations of the company's works and of some of the 
specialities manufactured thereat are shown. 


Imports.—The following are official values of imports of elec- 
trical machinery, material and apparatus into this country during 
March :—Electrical machinery £48,174 (a decrease of £4,742 com- 
pared with March, 1904); telegraph cable and apparatus, £2,911 
(increase 4399); other electrical goods, £85,728 (increase £17,098). 
The total values of imports of the three classes for the three months 
ended March 81 last were, respectively, £126,498 (decrease £12,838), 
£20,059 (increase £10,813) and £242,221 (increase 34,161“. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and materials, but not including electrical machinery, 
which is not separately specified) from April 5 to April 11, with the 
ports of destination :— 

Aden—£32 (telegraph material). A4/rica —Alexandria, £67 (telegraph 
material); Beira, £R; Cape Town, £109; Delagoa Bay, £10 (telegraph 
material); Durban, £3,662 (including £325 telegraph material); East 
London, £35; Mombasa, £197 (including £152 telegraph material) ; 
Port Elizabeth, £525 (including £214 telegraph material) Argentina 
Buenos Ayres, £234 (including £129 telegraph material); Rosario, £67. 
Australasia — Adelaide, £72 (including £13 telegraph material); Auckland, 
4165; Fremantle, £234 ; Hobart, £140 (telegraph material); Melbourne, 
£415 ; Perth, 4 287; Sydney, £318 ; Wellington, £380. Belgium—Antwerp, 
£2,425; Ostend, £20. Burma—Rangoon, £63. Canada—Halifax, £4,460 
(telegraph material). Ceylon—Colombo, £36. China—Shanghai, £98; 
Tsingtau, £135. Cochin China—Saigon, £97. Holland Amsterdam, 
£124; Rotterdam, £56. Hong Kong, £249 (including £85 telegraph 
material). India—Bombay, £1,766; Calcutta, £1,971; Madras, £51. 
Japan—Moji, £237; Yokohama, £71. Russia—Reval, E60; Riga, 70; 
St. Petersburg, £1,070 (telegraph instruments). Siam Bangkok, £24. 
^pain—Bilbao, £158. Straits Settlements—Sinogapore, £154. Total 
£20,781 against £17,973 for twelve days last year (April 1 to 12). 


PATENT RECORD. 


The following List of Applications for Patents and Specifications published 
has been compiti for this Journal by MISSRS. MagwBURN, ELLIS & Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, V. O. 


SPECIFICATIONS PUBLISHED. 
М№оте, — All specifications can be obtained at the uniform price of 8d. each. 
1904. 
4,937 ANDREWS and Manuracturina ÉLECTIUuC Co. 
5,064 Duo. 
5,294 Kiswsrr. 
5,374 BoóRNsTAD. Electric gear for controlling lifts or Loiata. 
6,690 BusH. Electrically controlled lifts. 
7,912 LAKE (Risso). Lightning arresters. 
7,428 TIERNEY and MALON E. Moving electrically points on electric tram- 


Arc lamps, 
Electrical working of signals, &c., on railways, 
Electric alarms. 


ways. 
7,660 Lavis (G. E. Co., U.S.). Arc lamps. 
7,676 Les. Telephcnic communication. 


8,054 DrFARLOVE. Apparatus for transmittiog and reproducing sounds. 
8,064 Jacoss. System of working single lines of railway. 
8,922 Haywoop and Ввоокавв. Automatic circuit-breakers for control- 
ling motor. 
9,660 B.T.-H. Co. (G.E. Co., U.S.). 
9,841 B.T.-H. Co. (G. E. Co., U.S.). 
machines. 
9,842 B. T.-H. Co. (G. E. Co., U. S.). Resistance units and mah ing same. 
9,844 B. T.-H. Co. (G. E. Co., U. S.). Vapour electric apparatus. 
9,844 Soar and Jok I. Controller for electiic motors. 
10,019 B.T..H. Со. (С.Е. Co., U.S.). Dynamo-electric mach ines. 
11,604 Wirson. Dsnamo-electric machines. (Date applied for,June 1, 1903.) 
11,832 Von RECKLINGHAUSEN. Vapour electric apparatus for rectifying 
alternating currents. 
12,076 WALL and GoLpsTONE. Insulating cases carrying switches, fuses, &c. 
15,0601 THomeson (Wetherby Electric & Mfg. Co.). Signalling apparatus. 
21,995 В:вмвлом and WRITE. Inter communication telephone systems. 
22,815 ERNST Heinrich Geist ELggtrizitats AKT.-GE&. Scraper for 
electro-magnetic separator. (Date applied fur, Jan. 18, 1904.) 
22,326 Jcsrick (Voltage Controller Co.). Controllers for electric moto. s. 
23,001 Scotr. Automatic switches. 
23,182 Horxinson. Electric fire alarms. (Date applied for, April 15, 1904.) 
24,675 RaNsFORD (American Electric Brake Co.). Electric brakes, 
25,578 Lakg (Electric Rad ation Co.). Electric spark- gap apparatus for 
high-frequency current, 
25,582 Laks (Electric Radiation Co.). 
high-frequency current. 


Starting devices for electric motors. 
Commutators for dynamo-electriv 


Rotary spark-gap apparatus for 


26,098 Eastwoop. Electric current controlling systeme. (Date applied for, 
June 4, 1904. 

26,699 Eastwoop. Electric motor-control systems. 

26,917 n Electrodes for arc lamps. Date applied for, Dec. 10, 
1903. 

27,185 Sora. Electric couplings. 

27,538 STEINMETZ. Means for transforming direct current into multiphase 
alternating current. (Date applied for, Dec. 17, 1903.) 

27,860 GarpingrR. Forming tank for accumulator elements. 

27,916 HiNbmBsiN. Locking apparatus for watchman’s electric controls 
and the like. 

28,155 PHanix Dynamo Mra. Co. (Pohl and Pohl). 
machine». | 

28,156 PH mx Dynamo Mra. Co. and Post. Construction and venti- 
lation of field coila of dynamo-electric machinery. 

28,350 Hooper. Attachment for use with suspended electric lamps. 

28,569 Harrison (Guett). Switchee. 

28,409 FArRwBEATHER (Marquette Electric Co.). Arc lamp. 

28,852 HzPwoRTH-CoLLINS. Conduit for cables and wires. 


Dynamo electric 


COMPANIES' MEETINGS AND REPORTS. 


— — 

ANGLO-ARGENTINE TRAMWAYS CO. (LTD.) Mr. J. B. Concanon 
stated at the meeting on Tuesday that during 1903 the increase in receipts 
was £74,000, and they had during 1901 increased receipts of £89,000. 
Working expenses showed an increase of £53,102, and the net increased 
protit was, therefore, £35,937. Working expenses worked out in 1904 at 
54-42 per cent., as against 53:10 per cent. in 1903. The traftics for this 
year up to March 25 showed a total increase of £13,685. 


BABCOCK & WILCOX (LTD). At the meeting on Tuesday Mr. John 
Dewrance, in moving the adoption of the report given in our last issue, 
said that the most interesting point was the fact that the company had 
made a profit of £289,784. This prctit of the past year must be regarded 
to some extent as abnormal. The company was au industrial concern, 
and while it had had an exceptionally good period of trade last year, it 
had to be prepared to meet the heavy competition to which all industrial 
concerns were subjected. There was the competition of the internal 
combustion engines and new types of water-tube boilers. The success 
that the company had met with, however, was not necessarily due to the 
particular type of boiler it made, but largely to the exceptionally successful 
management of the concern, and also to the fact that the company did 
not confine itself entirely to boilers. The company's marine boiler 
business was rapidly growing, but they were really only just making a 
commencement in that business. The results so far had been very satis- 
factory. No less than 12 ships in the British Navy had been, or were 
being, fitted with the company’s boilers. 


BARCELONA TRAMWAYS CO. (LTD.)— The traffi: receipts for 1904 were 
£103,698, increase £15,400. Working expenses were £63,054, increase 
£1,333, leaving a profit (Barcelona) of £40,790, increase £14,171. £3,940 
had been received from the Ensanche Co, increase £1,368. The pro- 
portion of working expenses to receipis was 59:57 per cent. in 1903 and 
53°49 per cent. in 1904. Interest and sinking funds bad absorbed £16,600, 
interest on loans £723 and preference dividend £5,000. The directors 
had placed a further £10,000 to renewal fund and recommend a dividend 
on the ordinary shares of 12s. per share (6 per cent.). 

BRITISH ALUMINIUM CO. (LTD.) —The profit for 1904 is £55,411. 8«. 11d. 
After deducting the debit balance (£3,837. 172. 10d.) from 1903 and 
interest (£15,000), the balance is £36,573. 60s. ld. Out of this 
£3,919. 10s. 9d. has to be set aside for redemption of deferred commis- 
sion warrants, leaving £32,623. 15s. 4d.  One.fourth of this 
(£8,155. 188, 10d.) will be applied in redeeming and canceiling £8,000 
debenture stock, and the directors propose to apply the balance to the 
payment, on July 1 next, of the deferred warrants issued for arrears of 
preference dividend to Dec. 31, 1902 (£10,169. 118. 9d.), a dividend of 
6 per cent. on the A preference shares for the two years 1903-1904 
(£11,983. 8s. 4d.), a dividend at rate of 7 per cent. from Nov. 22, 1904, to 
Deo. 81, 1904, on the 7 per cent. preference shares (£1,500), and a dividend 
of 7 per cent. for 1904 on the ordinary shares (£700), leaving £114. 16s. 5d. 
to be carried forward. To provide for the development of the Loch Leven 
power scheme, the capital has been increased to £500,000. The com- 
pany's interest in the Loch Leven power scheme has been iransferred to 
the Loch Leven Water & Electric Power Co., as that company must 
carry out the works under the terms of the Loch Leven Water Power 
Act. Plans and specifications for the scheme have been prepared by 
Thomas Meik & Sons, and have been submitted to Sir Alexander Binnie 
for approval. So soon as this has been obtained tenders will be invit: d 
for carrying out the works. The extension of the Foyers water power 
installation was completed in December. Since then the whole of the 
available power there has been employed in the production of aluminium, 
the demand for which continues to expand steadily. 


CUBA SUBMARINE TELEGRAPH OO. (LTD.)— The directors’ report for 
the half-year ended Dec. 31 last states that the total receipts were 
£13,814. 19s. 8d., and expenses £8,368. 14s. 11d., leaving £5,446. 4s. 9d., 
added to £4 647. 23. 5d. from last account, making £10,093. 7s. 2d. 
Preference dividend shares absorb £3,000, and the directors recommend 
a dividend at the rate of 5 per cent. on the ordinary shares (tax free). 
43,093. 78. 2d. is carried forward. The new cable contracted for was 
duly laid between Cienfuegos and Santiago de Cuba, and was taken 
over on Feb. 18. The Cape Cruz-Santiago cable has since been repaired 
and is now in good working order. The Cuban Government, having 
refused payment of the subsidy for the coast cables, the wt dis agent 
in Havana has been instructed to appeal to the Courts against the Presi- 
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dent’s decision. The claim against the United States Government for 
payment of the cost of repairing the damage done to the cables during 
the Spanish-American War is still unsettled. 


FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)—At the meeting last 
week Ald. Spurgen said that they had had to put in а new turbine engine 
as well as a foundation for a second one. ‘The station extensions had 
been carried out, as had also that of the mains. There was on increased 
connection of 10,110 8 c.p. lamps during the year and they now had 
1,351 consumers, of whom 435 were taking current by means of slot 
meters. In the first three months of this year, they had added 3,957 
8 с.р. lamps. It was proposed shortly to make a further issue of 43 
debenture stock to existing share and stockholders. 

GUILDFORD ELECTRICITY SUPPLY CO. (LTD.) —At the recent meeting 
Dr. F. R. Russell stated that the gross receipts for the year had been 
£4,859. 15s. 11d., against £3,897. 7s. 7d. for 1903, and after paying pre- 
ference dividend, debenture interest, &c., the balance was £438. 14s. 24d., 
out of which the directors recommended a dividend of 3 per cent. on the 
ordinary shares. 211,374 units were sold last year, against 145,804 in 
1903. The units sold for power in 1903 were 9,185 and in 1904 28,269. 
They had put оп 86 new consumers, Further plant would be required, 
and the directors proposed to raise the necessary capital by issuing 
£25,000 5 per cent. debentures, paying off the existing £15,000 6 per cent. 
debentures and a bank draft for about £6,000. 

"INDO-EUROPEAN TELEGRAPH CO. (LTD.) —The report of the directors 
for the year ended Dec. 31 last, states that the agreements between the 
Postmaster-General, the Imperial German Post Office and the company, 
for the leasing of land wires in this country and submarine cable wires 
between Lowestoft and the German coast, have now been finally concluded. 
The lines of the company continue to work efficiently, and the direct 
Wheatstone working now in operation between London (Manchester and 
Liverpool) and Teheran [described in The Electrician for Jan. 13, 1905]. 
as well as over the company’s direct wires to and from South Russia, and 
over the company’s direct line for Continental telegrams from Berlin to 
and from Teheran, for the East, enables the traftic to be carried with a 
maximum of speed and accuracy. The retirement trust fund, constituted 
by consent of the shareholders, has been duly established, and the 
amounts voted handed over to the trustees. The company's revenue for 
the year from all sources amounted to £141,400. 17s. 2d., compared with 
£139,094. 103. ld. for 1903, an increase of £2,306. 7s. ld. The total 
expenses were £71,930. 18. 10d., against £68,893. 168. 5d., increase 
£3,036. 58. 5d. Revenue therefore shows a balance of £69,470. 15s. 4d., 
which is carried to profit and loss. Bringing forward £16,365. 17s. 3d. 
from 1903, and deducting income tax (£3,941. 193.) and interim dividend 
(£10,625) there remains £71,266. 138. 7d. The directors propose a 

ividend for the six months ended Doc. 31 of 178. 6d. per share (making 
6 per cent. for year) and a bonus of 203. per share, both tax free. They 
propose to add £15,000 to the equalisation of dividends fund, and to hand 
over a further £5,000 to the trustees of the retirement trust fund, carry- 
ing forward £19,391. 13s. 7d. The directors do not consider it necessary 
on this occasion to re-invest for the benefit of the reserve fund interest 
accrued during 1904 upon the investments representing that fund, and 
therefore propose to make a special distribution to the shareholders 
from this source of £12,750, equivalent to 15s. per share, tax free, To 
the very great regret of his colleagues, Mr. W. S. Andrews has resigned 
his scat on the Bourd, owing to failing health, having served as manager 
und sceretary, managing director, and director. The company largely owes 
its present position to Mr. Andrews’ knowledge, tact, and unfailing energy, 
placed ungrudgingly at its disposal over the long period of 34 years. 
Sir Francis Mowatt, G. C. B., joins the board in Mr. Andrews’ place. 

KIDDERMINSTER & DISTRICT ELECTRIC LIGHTING & TRACTION CO. 
(LTD.)—Mr. W. L. Madgen, at the meeting last week, stated that, as the 
directors could not come to terms with the Council in regard to the 
Kidderminster to Bewdley line, they had now given the Council notice 
that they did not intend to ask for an extension of the order. Recently 
the company had made a satisfactory arrangement with the British 
Electric Traction Co. by which the latter had taken over 27,500 of 44 per 
cent. debenture stock at par. The Great Western Railway had com. 
menced to run motor cars between Kidderminster and Stourport, but they 
did not apprehend that their;tratlio would be affected by such competition. 


MARKET DRAYTON ELECTRIC LIGHT & POWER CO. (LTD.)—At the 
meeting on Wednesday Мг. К. C. Donaldson Hudson said that during 
1904 the number of lamps connected had increased from 4,759 to 
7,161 8 c.p. The net profit was £552. 

MELTON MOWBRAY ELECTRIC LIGHT CO. (LTD.)-—At the recent 
mecting the report for 1904 stated that the number of lamps connected 
had increased from 11,028 to 13,543 at the close of the year, an increase 
of 22 per cent., the number of consumers now totalling 469. The public 
lighting contract had again been secured for 5 years further. Out of the 
profits of the year the directors recommended a dividend on the ordinary 
shares of 24 per cent. 

METROPOLITAN ELECTRIC TRAMWAYS (LTD. -The total revenue for 
1901 amounted to £113,254. 3s., including dividends on shares held by 
the company, and interest on advances made to the North Metropolitan 
Electric Power Sup ply Co. Gross trathe receipts amounted to £81,843.98 Sd., 
compared with £66,973. Is. 9d. for the previous year. The lines now 
working by electric traction were not opened until the second half of the 
sear. After deducting all expenses chargeable to revenue, the surplus was 
£32,253. 3s. 9d. Preference dividend amounted to £25,000, and after 
providing for repayment to the British. Electrie Traetion Co. of balance 
due under their guarantee of preference share dividend, the available 
balance was £3,891. 13s. 11d., which the directors recommend should be 
carried forward, The directors propose to make an issue of ordinary 
Shares at par to holders of all classes of shares and to debenture stock. 
holders, The company is now working 124 miles of tramways and light 


railways by electric traction. The reconstruction of the remaining portions 
of the company’s tramways is nearing completion. Another light railway 
(43 miles), running along the Great North Road from Highgate Archway 
to North Finchley, will be ready for working shortly after Easter. The 
two light railways connecting the tramways of the Company with the 
Alexandra Palace are in course of construction by Middlesex County 
Council, and will, it is hoped, be ready for working during the summer. 
The tramways in Wood Green and Edmonton were purchasable under 
вес. 43 of the Tramways Act, 1870, in 1925, but agreements have recently 
been made with the local authorities extending the company's tenure until 
1930. 

POTTERIES ELECTRIC TRACTION CO. (LTD.)—At the meeting on 
Tuesday, Mr. G. F. M. Cornwallis-West said the traffic receipts, includ- 
ing receipts from parcels had increased. The latter traffic was engaging 
the attention of other tramway undertakings and in many ipstances it was 
on the model set by their company. It was probable that a combination 
would be formed whereby the different companies would be able to act as 
each other's agents in the districts they respectively serve. 


PRIMITIVA GAS AND ELECTRIC LIGHTING CO. OF BUENOS AIRES 
(LTD.)—The report states that the balance of revenue and interest 
received from the Cia Allemaiia Transatlantica Electrica amount to 
£115,386. The directors recommend a dividend of 6s. per share (6 per 
cent.) for the year on the ordinary shares, leaving £16,469 to be carriel 
forward. 

THAMES IRONWORKS SHIPBUILDING & ENGINEERING СО. (LTD.)— 
Mr. A. F. Hills at the meeting on Wednesday said the trade depression 
had affected them more lightly than other companies. They had con. 
tracts on hand exceeding by £1,500,000 those they held last year. The 
engineering works at Greenwich aud Deptford had made a very large 
profit. Referring to the subject of turbines, he said he did not believe 
they would ever entirely supplant the reciprocating engine. 

WESTERN UNION TELEGRAPH 00.—This company have issued their 
report for the quarter ended March 51, 1905. The following statemen’, 
dated March 8, shows the condition of the conipany at the close of the 
quarter ended Dec. 31, 1904 : — 


Surplus Oct. 1, 1904, as per last quarterly report... $15,434,662 80 


Net revenues, quarter ended Dec. 31, 1904 ........... 1,872,965 91 
From which deducting for— $17,307,828 71 


Dividend of 1j per cent. paid Jan. 15 $1,217,021 25 

Interest on bonded debt. . 297,550 00 

———— 1,514,571 25 

Left a surplus Jan. 1, 1905, oi . $15,793,257 46 
The net revenues of the quarter ending March 31, 
based upon nearly completed returns for January, 
partial returns for February, and estimating the 


business for March, will be about eee 1,600,000 00 
From which appropriating for— $17,393,257 46 
Interest on bond . 5 550,000 00 
$17,393,257 46 

It requires for a dividend of 1] per cent. on capital 
stock issued, about ......... ——Ó ind e 1.217,021 25 

Deductivg which leaves a surplus, after paying divi- 
dend; of. . . . VVVVl $15,876,236 21 


ln view of the preceding statements, the committee recommend that a 
dividend of 1} per cent. on the capital stock of the company be declare 3. 
WINDSOR ELECTRICAL INSTALLATION CO. (LTD.)—At the meeting last 
week Mr. H. L. Prior moved the adoption of the report for 1904, whi-h 
stated that during the year 3,139 8 c.p. lamps were added, bringing the 
total to 31,025, of which 2,362 represent motors. The revenue from 
lighting was £11,484. 103. 1d., and the total net profit, after providing for 
interest, was £4,485. 12s. 3d. The directors recommended that 411.00 
be added to depreciation, renewal and reserve fand, and a dividend of 14 
per cent. (less tax) was recommended (making 7 per cent. for the year,. 


NEW COMPANIES. 


— ed 


EDINBURGH SUBURBAN ELECTRIC TRAMWAYS SYNDICATE LTD > 
(5,833).— Rey. in Edinburgh on April 3, capital £10,000 in £1 shares, to 
construct, lease or otherwise acquire, equip, maintain and work by electricity 
or other power, tramways between any part of Edinburgh or Leith and 
any places within the Counties of Midlothian, East Lothian and Wes: 
Lothian, and to carry on the business of tramway, railway and omniba: 
proprietors, carriers of pas:engers and goods, “с. 

RICHARDSON ELECTRICAL CO. (LTD.) (84,179).—Reg. April 6, capital 
£2,500 in £1 shares (1,000 preference). to carry on the business of elec- 
trical and mechanical engineers, clectricians, suppliers of electricity. 
manufacturers of and dealers in a!l apparatus used in the generation. 
distribution, supply, accumulation and employment of electricity «с. ani 
to adopt an agreement with C. P Richardson and E. H. Walker. First 
directors, P. C. P. Richardson, E. H. Walker, F. G. S. Ham ard €. M 
Samson. Reg. oflice, 16, Dorset street, London, W. 


YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS CO. |: LTD. .54,16- . 
— Кер, April 5, capital £600,000 in £5 shares (70,000 preference: to adopt 
agreements with Yorkshire Electric Tramways Construction Syndicate ani 
Wakefield & District Light Railway Co., and with Dick, Kerr & Co. and 
Yorkshire Electric Tramways Construction Synd., t) construct. iav 
down, equip. work and maintain the tramway authorised by the Waketie: : 
& District Light Railway Order. 1991, the Wakefield & District Lich: 
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ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


ended ' 
Aberdeen Corporation ...... April 8 
Airdrie Sevececcssesequnvoceosececes ar. 81 
Ayr 2 осв ооо ооо ооо ril 8 | 
Barnsley 000090000000000000000299 ar. 81 | 
Barrow . 81 
Bath Electric Trams, тда. Apri 5 
Фог сововаооовов oe Y 8 
*Birmingham & Mid.......... Mar. 81 
pool Corporation 7. April 6 
Blackpool and eet wood.... oF 8 
B 's&Lythamp „ 6 
Bolton Corporation.... s 9 
Corporation ...... „ 8 
Brighton Corporation .... xA i 
Brisbane Tram ways ...... a 22 
Bristol Trams & Carriage. . April | 
ar. 
Buenos Ayres & Belgrano „ 12 
Buenos AyresE lec. Trams num | | 
Burnley esse р ' 
Burton Oorporation ....... 9 
Caleutta Tram „e. e 8 
Camborne- 0 | n 10 
Cardiff Corporation %%% 64 | » 8 
Carlisle Tram Co. . » 8 
Central London З " 4 | 
Chatham & Dist. IA. Rys... | 6 
*City of Birm'gh'm Tram Oo. Mar. 8l. 
City & South London BRI. April 9 
Colchester tion ..| „ 6 
Cork Electric Oo. э б | 
Devonport & Dist, Trama... Mar. 81 
Dover Co | April 8 
Dublin & Hailway.. 5 7 
Dublin District... мн 7 
Dublin United..... " 7 
Dudley—Stourbridge........ ма. a 
e Ap | 
Bast Ham Council. . . — $i 8 
Gateshead & Dist. Trams.. | Mar. 81 
Glasgow Corporation........ April 8 
n —— a 8 
Gloucester Corporati ed 
Gravesend —Northfleet...... Mar. 81 
Gt. Northern & City Rly....' April 8 
Greenock & Port Glasgow..| Mar. 81 
2e Halifax i TED Ane 5 
Hartlepoo WAYS ...... lar. 31 
оаза а „6% % %%% April 8 | 
95949950809 e 8 
Ilford Distriot Coundli i. й 
ton Oorporation.. LILLIES 98 5 
Ipswich Corporation... И о 8 
Keighley Core ur — К 8 
eighley Corporation ...... en 
Kidderminster & District... Mar. 31 
Kirkcaldy Corpocaiioa . | 
о April b 
Lanarkshire ove 3 y 6 
Leeds Corporation..... inn 10 8 
Leicester Corporation ...... b 8 
Liverpool Oo tion ...... $5 1 | 
Liverpool eiie is ) 
* London County Co Mar. 81 | 
/————— T April 8 
Maidstone Corporation . 
Manchester г. АШ: 
Morsey capi 9600950009906 LI] 8 
WERE REESE eR Vei PE eR: Mar. 81 
* Metropolitan Elec. Trams „ 31 | 
e » 31 
Musselburgh . d 6 
elson Corporation РТТАР » 8 
ee on Те Corp... ji 8 
N (Mon.) “4 t 
Northampton Corporation. 7 
Oldham, Ashton & Hyde... Mar. 81 
Oldham Corporation. April 9 
Perth (W. A.) Elec. W 7 
Peterborough .................. Mar. 81 
Pontypridd Dist. Council... April 8 | 
ions amni vede — jus MES j^ 
ortsmou tion Apr 
* 5 81 | 
rporation......... April 6 
Roch Corporation ...... » 8, 
Rotherham Corporation., 6 
га бо 09000095009000008 . Mar. 81 | 
Дао rporation ......... April 10 
Bheerness ..................... Mar. 29 
Bheffield ( Corporation April 9 
Southampton Corporation " 5 
Southend Corporation ...... „ D 
Bouth Tramways ...... Mar. 81 
B L. ordahire Trams. ..| „ 81 
port Corporation ..... April 7 
Sunderland Corporation dk 
Bwausea Trams .......... «| Mar 81 
Swindon ........................ April 5 
Taunton Trams . ... . ... Mar. 81 
outh and Distriot . ., 81 | 
e Trams Co.......... April 6 
. alate District Council » 8 | 
ee ИЕ , 8 
W Corporation & 6 
West Ham Corporation 6 
Weston-super-Mare ......... | Маг. 29 
Wolverhampton Corpn. .. px April 5 
Wolverhampton Mar, 81 
W %% %% %%% % %s ТТЫ | 8 81 
Wrerham. ccce » 81 


( ) Thes» comparisons are 


$ Piue 2 days, rx plas "T days, 


| Ine. AGGREGATA, 
(a) Fo. of Ino, or 
6 о. О 6. or 
асака: Amount. | Dec. (8) 
4 4 | a 4 
4194. - 8 45 59,628 |4- 6,546 
179 | - 5; 18 9,499 |- 2 
28 7＋ 72 47 12,337 |+ 600 
1631 - 18, 18 1967 |+ 44 
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1+ 
ge; 84 7 | мав + 410 
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1,106 | eee ! 10 10,790 ee 
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901 - 62 61 898 62 
40, 874 --88,202 14 |а567,834 [+ 68,087 
111 | + 1 98 2,407 |- 149 
1,897 | + 297 1 1,897 |— 297 
171 - 84 a4 | 300 |- — 881 
7,168 | + 486. 14 | 100,365 |+ 2,161 
668 | - 110 | 14 8.089 |+ 856 
57,0| + 585 18 69,89) ＋ 4,801 
2,804 — 18 45 44,402 l- 
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826 | - 85 925 : * 884 
Wl; - 82 1 11 |- 81 
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968 | - 22 48 8,118 |+ 12 
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116 | - 7 1 116 |- 70 
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aa | oo wee eee r 
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668 -- 18 nM #03 |+ 771 
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1,961 РЕЗ 14 | 25,406 T 
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2,280 + 968! 18 24,977 |+ 10,901 
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1.452 + 261 9 8.555 4 696 
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1566 1 166 
954 | = 14 | 18 2,864 |- 48 
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497 | + &69 1 497 |+ 369 
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8,865 | + 94 41 5590 l- 750 
62 4 16 18 704 [ 140 
4,632 - 266 2 9,146 |- 016 
870 | - 187 1 70 |- 187 
266 | — 122 1 £65 l- 122 
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49 | - ko 1 49 l- £0 
eee 4 Tm | TE 
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183 - 68 | 13 | 2.114 
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1,187 | + 8:0 1 1,187 |t 
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276 + 21 13 3,281 |+ 
9€6| — 23 13 1.204 |- 
609 + 52 | 13 7,9934. |+ 
corresponding period last year, t Minus u dayr. 
** Fortnight. — * Partly electrica], o 
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Railways (Extensions) Order, 1902, and the West Riding Tramways Act, 
1904, or any other tramways and light or other railways in Great Britain, 
and to carry on the business of tramway and railway popni o en- 
gineers, electricians, contractors, manufacturers of rolling stock and 
vehicles, suppliers of electricity, &o. First directors, H. S. Leon, W. B. 
Keen, G. E. Leon, and E. Schenk. 


CITY NOTES. 
— — 

MEMORANDA (April 18).—Bank rate 24 per cent. (since March 9, 1905). 
Price of silver 2614. per oz. Consolas 901—91 for money, 91—911 
for account; 24 рег cent. annuities 892—90. Consols Pay Day, May 4. 
Stocks and Shares Continuation Days, April 26 and May 10; Ticket Days, 
April 27 and May 11; Pay Days, April 28 and May 12; Mining Share 
Carry-over Days, April 25 and May 9. 


ANGLO.AMERICAN TELEG RAPH CO. (LTD.)—The directors after placing 
£5,000 to credit of renewal fund, have declared an interim dividend for 
the quarter ended March 31 of 15s. per cent. on the ordinary and £1. 10s. 
per cent. on the preferred stock, less tax, payable May 1. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The directors recom- 
mend payment of a dividend (on May 6) at the rate of 10 per cent. per 
annum for the half-year ended Dec. 31 (making 8 per cent. for the year). 


COMPANIA TBLEGRAFICO TBLEFONICA DEL PLATA (MONTE VIDEO).— 
The profit for 1904 was $109,129:35 (т/п), and a dividend of 12 per cent. 
has been declared. 

COUNTY OF LONDON ELECTRIC SUPPLY OO. (LTD.)—The transfer 
books and register of holders of the second debenture stock will be closed 
from 17th to 30th inst., inclusive, preparatory to payment of interest. 

EASTERN TELEGRAPH CO. (LTD.)—Payment will be made by warrant 
on May 1 of interest for the half-year ended April 29 on the 4 per cent. 
mortgage debenture etock. The transfer books will be closed from 
26th to 29th inst. inclusive. 

EASTERN & SOUTH AFRICAN TELEGRAPH CO. (LTD.)—Payment will bo 
made by warrant on May 1 of the interest on the 4 per cent. Mauritius 
subsidy debentures. The transfer books will be closed from 26th to 29th 
inst. inclusive. 

BASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
—The directors have dcclared a dividend for the quarter ended Dec. 31 
last of 2s. 6d. per share, together with a bonus of 4s. per share (2 per 
cent.), making a total distribution of 7 per cent. for the year 1904, payable 
May 4. Theshare register will be closed from 26th inst. to May 3 inclusive. 


STOCK EXOHANGE NOTICES.—The Stock Exchange committee have 
been asked to grant quotations to a further issue of 85,368 £1 fully. paid 
7 percent. cumulative preference shares of the South Metropolitan Elec- 
tric Light £ Power Co, (I. td.) and 70,000 $100 shares and $5,500,000 $500 
30-year 5 per cent. gold bonds of the Suo Paulo Tramways, Light Ф Power 
Co. 7o. (Ltd). 
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чү. BRIGGS & SONS, Ltd., DUNDEE. | VICAREY & CO., Consulting Experts and Analysts, STAFFORD. 


Descriptive Pamphlet, with Fixed Fees, Post Free. 
poA Telegrams: * VICAREY STAPFORD,”’ Telephone: 2 X STAFFORD. 


— 


THE BRITISH 


L. H. ERICSSON MANUFACTURING CO. E 


—— 


MANUFACTURERS. OF 


TELEPHONE INSTRUMENTS. 
SWITCHBOARD AND TESTBOARD MATERIAL mermms 8. fu S 


* 
RECULAT q С СӘ 
OF EVERY DESCRIPTION, ЖТ E < V 


: | | (BOUBLE AUTOMATIC) 
Please apply for Catalogues and Prices, and send your | (€^ 
Trade Card with application. 
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CYLINDER OILS 


т " for High and Low Pressures, also for 
2 | m Ш Superheated Steam. 


A CRANK CHAMBER OILS 


for Splash System and Forced Lubri- 


me NH cation. 
- 9 tor High-speed 
il |p a i ete i WI DYNAMO OIL * Bearings. 
Us sed in m no m Hr hh MN GAS ENGINE and GENERAL MACHINERY 
Prin neipal E % OILS for all purposes. 


ЕЕЕ e TRICE EIGH 


= XE OWER m сеп 
| 
S M hl N Installa 


A nni Our Oils are specially adopted and recommended by 

| the makers of high-speed engines. They are specially 
refined and fulfil the requirements of electrical engineers 
in regard to suitable specific gravity, flash-point, &c. 
We shall be pleased to quote for lubricants for particulas 
purposes. 


lj ^ 


MA 


145 m 110 | 


ion I 


W. H. WILLCOX & Go.. Lo. | STORES and SUPPLIES for | 


ENGINEERS апа 
28, 84 and 86, Southwark Street, ELECTRIC INSTALLATIONS. 
ASK FOR CATALOGUE. 


Phone. 737 or 740 HOP. 


CHANGE OF LANGDON-DAVIES MOTOR Co., Ltd. 
Southwark Works, Deverell St., LONDON, S. E. 
ADDRESS. ш Address: 101, Southwark St, London, 8.E 


тесе hic Addre 
OPHON LONDON, „ Telephone No. 277 Нор, 


PHOSPHOR BRONZE CO, Ltd, 


ВТ, Sumner Street, Southwark, LONDON, oa 
Specialists in Metallic Alloys. Contractors to the War Office, Admiralty, India Office, фо. 
SOLE MAKERS OF i ; | 


‘í PHOSPHOR BRONZE" (Cog Wheel and Vulcan Brands) INGOTS, 
CASTINGS, STRIP, SHEET, &o. 


66 WHITE ANT dii METAL, a Cheap and Efficient ANTI-FRICTION 


WHITE METAL equal to Magnolia. 
“CoG WHEEL” Brand PLASTIC METAL. “VULCAN” Brand BABBITTS, in 7 grades, from EA per Ton. 


CASTINGS in Bronze, Brass, Gun Metal & Aluminium Alloys. 


К. А 54704 04 04" t4 04" 047 04704704" 04" 04" 04" 0474 Tn Se 247547547047 24724794754 547247247247 54 55 5. a 5 a © 2.2724 24 aa aa aa ЗУ aa aa ai na na ni ha P na ЖО aa na ЛЕ ЛЕ ЖК pa aa na na aan ha na aa aa aa aa n oa od. afa aa na aa aa nana. 
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The ELECTRIC RAILWAY & TRAMWAY CARRIAGE WORKS, Ld. 


PRESTON, Lancs. 


Manufacturers of RAILWAY CARRIAGES, TRAMCARS for Electric Traction, 


and all kinds of ROLLING Sr for Light Railways. 
Registered Office and Works: STRAND ROAD, PRESTON, LANOS. 


GRINDING DISCS 


For use on the latest pattern disc-grinding machinery, are now almost 
universally used in the largest and most up-to-date shops in the world. 
They аге the FASTEST CUTTING, COOLEST CUTTING and MOST _ 
DURABLE ever made. Send for Catalogue to— ЕвтАвывнво 1698. 


„. . DAVIES & SONS, ren, Bermondsey, LONDON, S.E. 


ML — на ШШ. 
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The LON LONDON ELECTRIC WIRE COMPANY, Ltd. 


e Leni, (сав & Warehouse: PLAYHOUSE YARD, GOLDEN LANE, LONDON, B.C. Works: LEYTON, В mem 


MANUFACTURERS :—CABLES of Light, Medium and High Insulation. 
| COVERED WIRES, STRIPS, CABLES, &o., for Dynamo Machines, 
SILK COVERED WIRES for instrumenta. 


PRICE LIST 


OR 
PLATINOID, EUREKA and other. RESISTANCE WIRES. 
APPLICATION GAUZE BRUSHES and Sundry Appliances. 


Engineers’ Specifications Carefully Worked to. 


LINE WIRES, CABLES AND CORDS for Telephones, "m 
FLEXIBLE CORDS AND CABLES. 


Short-Circulting Practically Impossible ! Tu 


JSOLR\, B. PAEGE & CO. rar 


WE RECOMMEND OUR MTS. 


ACID-PROOF PAIN a 
і Which are'in General Use by LEADING 1 Я FIRMS, and are recog: 
j nised as EXCELLENT MATERIALS by prominent Technical Éxperts. 


a д \ INSULATING VARNISHES. 


For Machinery and Apparatus using either HEAVY or WEAK CURRENTS. Tested 
by the Physik. Techn. Reichs Versuchsanstalt, and their merits demonstrated at the Paris 
niversal Exhibition in connection with a 3, 000 н.р, machine. 


< 
NEW “ELECTRO” ENAMEL. ioo 


Best Guarantee against Short-Circuiting and for куга Чан Theatre 
Fires and Stoppages on Electric Tramways and High-Speed Railways. 
Breakdown Voltage, 13,200! CATALOGUES AND SAMPLES FREE ON REQUEST. 


HART ACCUMULATOR CO. 


STORAGE STORAGE 
BATTERIES 


TN M 


PRIVATE TRACTION POWER 
INSTALLATIONS, STATIONS, 
MOTOR CARS 
CENTRAL STATIONS, : 
LAUNCHES, 


SHIP & YACHT 


PORTABLE, MEDICAL & 
LIGHTING. 


LABORATORY WORK. 


PATENT NON-CORROSIVE TERMINALS, Write for Illustrated Price List. 


——— — — eee 


MARSHCATE LANE, STRATFORD, LONDON, E. 


-oo 
————— —— __ 


ПГ 


BATTERIES 


Cs A — 
en ERI 


— — — — — — — 
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DICK, KERR & CO., Lita. 


Variable Speed Stationary Motor. 
6 


rem Standard Totally Enclosed Type. 


HEAD OFFICE: AscHurcH YARD, B WORKS: PRESTON, LANCS., 
CANNON STREET, LONDON, Е.С. | AND KiLMARNOOCK, N. B. 


WESTERN ELECTRIC COMPANY 


Manufacture For TRAMWAY 88, 
and Lay and tas 


ELECTRIC LIGHT 
JUNCTION BOXES AND ALL ACCESSORIES. 


TELEPHONES. 
City Office: 171, QUEEN VICTORIA STREET, E.C. Works: NORTH WOOLWICH, E 
Telephone No..418 BANK and 2389 CENTRAL. Telephone No. 549 East. 


THREE- 


RECORDING WATTMETERS 


PHASE 


For use on Balanced er Unbalanced Circuits. 
Any Pressure and какан 


SEND FOR PARTICULARS 


ELLIOTT BROTHERS, 


Century Works, Lewisham, Loss S. E. 
LARGE DIAL STATION VOLTMETERS, вос example at 39, LEICESTER SQUARE, LONDON, W.G 
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SMALL Motors 


DENTIST and MASSAGE APPARATUS, 
PIANOS and SEWING MACHINES, 
VENTILATORS and FANS, 


PLEASE ASK FOR 


6in. FAN for CONTINUOUS or ALTERNATING 
CURRENT, with WIRE GUARD, 110v., 


25 | sti 


ou) BRANCHES: > | | P | 
GLASGOW, SHEFFIELD, MANCHESTER, SN С LS 
BRIGHTON, CARDIFF, C O 0 | | 


BELFAST AND DUBLIN. 


Telegrams: 
GALVANOSCOPE LONDON. 


Telephone Nos. : 
4311, 4312, 4313 & 4314 GERRARD. 
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NEW LIST оғ 


o P CABLE & CONSTRUCTION CO., LTD., S m 
HAMILTON HOUSE, m 
‘VICTORIA EMBANKMENT, LONOON, E. с. ee, 


Works: BELVEDERE, KENT. 


Telephone: 1911 Horsonx. Telegrams: CALLENDER LONDON. 
ue. „ Ж 
Алы bes. > 
b “el Cb tmu 23, 
LI wi ~ * n * " 
» i . A Ai Е { i 
pe 1 А чр. “it 
+ ri A: Mot. 
E * d » 1 N 
/ Ж. ad b. : Dis 
1 y м з - | | + 


SWITCHGEAR 
NOW READY. 


ОТ Core 


151, QUEEN VICTORIA STREET, 


ee ! | | LONDON, E.C. 
LAYING CALLENDER MAINS ON SOLID SYSTEM IN _ ‘And NEWCASTLE, GLASGOW, JOHANNESBURG. 


CALCUTTA 


eee eee eee eee 


GbARKE, GHH PMAN & GO. bI? 


ELECTRICAL ENGINEERS. 


MULTIPHASE 
ALTERNATORS & MOTORS. 
ENGINES а DYNAMOS. ANN к 4 


Dynamos and Motors. 
ELECTRIC CRANES. 


OF ALL KINDS AND SIZES WITH ONE OR THREE 
MOTORS. 

BLECTRIC WINCHES, CAPSTANS for 

all Loads and Yoltages a Speciality. 
PROJECTORS, LAMPS, 

MIRRORS and LENSES 

ELECTRIC LIGHT and POWER 

INSTALLATIONS of all kinds. 
WERTICAL ENCLOSED 


FORCED LUBRICATION — 
DOUBLE-ACTING HI. 
SPEED ENGINES £0 NEN 

Of all sizes. EUN 
Y н 


eor : „ z 
И к , (2 "A T Ed — 3. £2 
o N pa É « "Ma , i , К LE 
A > > аё» = — 997 4 "w t 5 
— —— ö—ͤ — . А У 
—ä . H ꝗU— — * 1 A at a — — = А A «. 217 4 ^ 4 - 
: SELI ; — — шы , 7 «А | " э Р E — 
f. 5 ЧА - М> Д 3 SS >: 
—. ? ey ' . 4 -E at, ^T ^а aa тү: 22 — 
= | = = — a — = e , x eee 27 
GATESHEAD >; SOE bee ͤ Kd K 
- Б = L4 E —— “+ ге = 2 —.— 
= = жам — 
SO HW. PLANT. 
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RECORD 


AT SHEFFIELD ELECTRIC LIGHTING STATION. 


LOWEST COAL COST PER UNIT 


WITH BENNIS STOKERS, BENNIS COMPRESSED AIR FURNACES 
WITH PATENT HOT AIR FEED TO BARS AND ELLIS & EAVES 
INDUCED DRAUGHT SYSTEM. * | 


Mr. S. E. FEDDEN, Manager to the Sheffield Corporation Electric Supply 
Department, Commercial Street, Sheffield, says in Engineering :— 


Experience with similar machines in the 
Sheaf Street Station does not lead me 
to fear any notable increase in the up- 
keep charges after the period of main- 
tenance has expired." 


* DENNIS & GO., L r BOLTON 


2 
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SIMPLEX | MULTIPLE 
STEEL CONDUIT SWITCH 


SYSTEM. BOXES, 


It is often found necessary to group switches 
together, and the above arrangements show 
a very convenient way of meeting such re- 
quirements. 


The cover of these boxes can be readily 
removed for wiring or inspection purposes. 


If desired, an enamelled sheet metal or 
polished brass cover can be fitted. 


Flush Type. 


FLUSH OR SUNK MOUNTING. Simplex Steel Conduit Co. Ltd. 
— — «Ё 


IN ALL SIZES and UP TO NINE WAYS LISTED. 80, Digbeth, 
О | P | BIRMINGHAM. | 
NOTE.—These boxes are for drilling and 20, Bucklersbury, 
tapping to customers’ requirements. LONDON, E.C. 


ican. BLUE ASBESTOS REMOVABLE COVERINGS — | 


LIGH 
STATION S, 


ww" ron Boilers, Steam Pipes, F pes, Flanges, « a. Lightness. _ 


THE CAPE ASBESTOS Co., LTD., | 
KIMBERLEY. LONDON. TUR | 


Tel. Address.: INcoRRUPF Lonpox. Head Offices : 8, MINORIES, Е.С. н 372: AVENUX. 


'; WHITE ASBESTOS PACKINGS for STEAM and HYDRAULIC. · 
FINE BLUE and WHITE ASBESTOS YARNS, and PAPER, CLOTH, c. 


CAPY'T, for Electrical Insulation. КЕПЕ Highest Tnmlating рторегіее, See 


КА 


GENUINE: 


STEWART ARCLAMPS] 


CAN BE HAD ONLY FROM 


J.DEFRIES & SONS, LTD., 146 &147. HOUNDSDITCH. LONDON.E.C. 


THEIR AGENTS AND CUSTOMERS. 


SERIES, SINGLE-BURNING and HIGH ECONOMY. 


` Lamps described in List EAI. 
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2 2 JAL9GUES 
ON APPLICATION. 


B * 
TM s 
dA OW 


" KA 
Ore 
pa ЄТ rey 

Soc a alt t 


HEAD OFFICES & SHOWROOMS: 15, Gray's Inn Road, 7 W. C. (ag) Telegrams ; Prnzuobr Loxpon. 


DYNAMODE MANCHRSTER. 


MOTORS, DYNAMOS, TRANSFORMERS, LIFT & HOISTING 
MACHINERY, CONTROLLERS & ACCESSORIES. 


OUR 


IRON-CASED 


MINING TELEPHONES, 


LORD KELVIN’S 27) 


RECORDING INSTRUMENTS. 
S Ammeters, 
Voltmeters, 
Wattmeters 


For Direct or Alternating 
Circuits, 


| TRACTION 
. AND LIGHTI Nei 


For Board of Trade Tracti 
Panels and Middle w 
Earthing Panels. 


umu 


E 


M 


2 
B 
= 
EFE 
= 
— 
БЛ 


E 


RECOGNISED as STANDARDS 


DEAD-BEAT, 
BY ALL LARGE OPEN SOALES. 
mmm | | AGOURA 
Mining Specialists. jl 1 || Wall | T TUR Movement to Chang- Rec 
ARAM also Winds Clock. 
—— DIRECT-CURRENT 5 V 


WOUT 
cen CANNOT ВЕ SANA = 
SOLE MAKERS— 


KELVIN & JAMES WHITE, L.te 


Cambridge St., GLASGOW, and 66, Victoria St.. LONDO 
| — a 


THE INTERNATIONAL ELECTRIC C^ 


55, Redcross St., Barbican, 34, Robertson St., 
LONDON, E.C. & GLASGOW. 
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WHEATLEY KIRK, PRICE & CO. 


 WgLEOGTRICAL AND MECHANICAL V VALUERS, ARBIT RATONES 
AND: AUCTIONEERS. 
Our Average Annual. Valuations exceed 82,800,000. 


TRAMWAY & ELECTRICITY SUPPLY VALUATION. 


Periodical Valuati Stock-takings and Reports for DEPRECIATION,* 
RENEWALS ALS &., in conformity with the Acta, 


Valuations and Arbitrations for transfer under ocal or other powers. Sales or 
Purchases of Entire Undertakings by Private Treaty negotiated. 
a6, Watling Street, Queen Victoria Street, LONDON, Е.С. 


And Albert Chambers, Albert Square, MANCHESTER, . 
London. Telegraph [Та London 
Belephones ($218 Gontzal Manchester Ta e (тафон i 


Indicator Manchester 
SALES BY AUOTION. 


By Messrs. SCOTTORN & SMEDLEY. 
Under a Deed of Assignment 


Re HUGH ROSSELL, Electrical Engineer and Contractor, 
. 65, Alfreton-road, Nottingham, 


WEDNESDAY NEXT, APRIL 19, 1906. 
MESSRS. SCOTTORN & SMEDLEY are favoured with 


instructions from A. G. Mello? s, Esq., Chartered Accountant, Nottingham, 
the ише, to SELL BY RU TON on the RAB as above, the ELEC- 


TRICAL ENGINEER'S ock - IN - TRADE, comprising. in brif, 
YNAMOR, MOTORS, TESTIN G SET, costly ELEC TRO I. Tuns. Per- 
cn and Bracketa. C ; Cable, Flexible Lampe, Shades, Switches, Fuse 
Novelties, Arc Lamps, Incandescent Fittings, 


Boards, Batteries, Belg, W ire, 
Mantles, &c., Se. 
On view the da y prior to Sale from 10 to 4, 
Sale to commence at 11 o'clock prompt. 
For descriptive Ca‘alogues and fur! her particulars, apply to Messrs. MELLORS, 
BASDEN & MELLORS, Chartered Accountants, Bridl leamith Gate, Nott ngham, 


or to the AU CTIONEERS, at their Mart, 86, Uprer Parliament-str« et, Nottingbam. 
Nat. ze 1409; 


preemie LIGHT PLANT, with . Engine 


(no boiler), Crompton 60-ampere 110-volt Compound Dynamo, Arc and Hand 
Pendants, Switch and Distributing Boards, Cables, Wires and Fittings, 

иңү le for private works or other purposes, cost £300 18 months ago, to be SOLD 
by PUBLIC AUCTION on APRIL 14+, unless previously disposed of.—Apply, 
James R. CULL, Newton Abbot, Devon. 


CHEAP PREPAID ADVERTISEMENTS. 


MISCELLANEOUS PLANT, eee Ae NOME, FOR SALE OR FOR 


Three Lines and under (Minimum) o E es „ 18. 64. 
Per Line after ... eee ose eee | eee ed. 
Words to the Line. 


que ME го ыу о the abori Aare INN оге (O. ре M t to the 
be forwarded, the sum of 8d. must be sent with the "order to 
ge for portage of thas reps Six Words must be allowed for the address of the 


any description 
J deinen purchased for Pond, N. E. 1 


1917 London Wall 
WANTED, Two Direct-coupled ENGINE and DYNAMO 


SETS, each capable of a duty of 700 amperes at 110 volts—with 80lb. per 
square inch at cylindere—non-condensing. Also o Direct-coupled Sets, as above, 
for 360 amperes at 110 iar E. xar sd wanted for good secondhand nearest sizes, 


or new plant.— Reply, С Electrician Осе, Salisbury- court, Fleet- street, 
London. 


WANTED, , LAMP TOPS, with Platinum, Scrap Platinum, 
N d- kr & Co., w. Ludgate-hill, London, Е.С. 


‘MISCELLANEOUS PLANT, &c., FOR BALE. 
OR SALE. 


One Second-hand Electric Generating Set, Willans 2 I Compound Engine, 
140 Two-pole Compound Dynamo, 120-140 volta, 900 am peres, at 350 revolutions, 
8 
Two Second-hand Electric "Generating Sets, Willans 2G Compound Engines, 
50kw. two-pole Dynamos, IÆ volts, 400 amperes, at 420 revolutions, 120lb. steam. 
The above are now in thorough working order and can be seen running at these 
works at any time by appointment. 
Apply, KxNocR LiMITED, Witton, Birmingham. 


ORS SALE, I- H. P. Crossley Gas. Engine, E.C.C. Dynamo, 


. 65 volts at 1,200 revs.; 27 E.P.S. K 7 Cells, Ediswan Ашы, 
Switchbo „with Instruments. Price £60. Now lighting 13-room house. Owner 


leaving. Can be seen working by appointment.—B., 29, Wimbledon Park-road. 
Wandsworth, London, S.W. i 


YNAMOS FOR SALE, 


wound D 
tively, at 110 volts 


in Sod order.—One Shunt- 


mo, each capable ot giving 300—80, 50 and 30 amperes, res 
ts.—Apply, Epxunpson, Capel-street, Dublin. M 


MISCELLANEOUS PLANT FOR SALE ccntinued on next page. 


GREAT TURNSTILE, 


+ ө è э è з э ө y è è эз > 5; е 


CENT. MORTGAGE D 


Telegrams: 
T urnstile London. 


ao. o MEDAL 
St. Louis, 1904. 


[STAN EY] 


SURVEYING: AND DRAWING INSTRUMENTS 


Of Every Description, of the Highest Quality and Finish, at the most Moderate Price 
Address: — PRICE LIST POST FREE. —— 


HOLBORN, LONDON, W. O 


q 


HE EASTERN TELEGRAPH COMPANY, LIMITED. 


NOTICE is Hereby Given that the TRANSFER BOOKS of the FOUR PER 
BENTURE STOCK of this Company will be CLOSED 
from the 26th April to the th April, both days inclusive. 
y order, 
A. R. HARDIE, ata: 
Electra House, Finsbury Pavement, 
London, E.C., 11th April, 1906. 


THE . EASTERN AND SOUTH: AFRICAN : ‘TELE- 
: GRAPH COMPANY; LIMITED: : ' 

NOTICE is Hereby Given that the TRANSFER BOOKS of the FOUR PER 

CENT. REGISTERED MORTGAGE DEBENTURES (MAURITIUS SUBSIDY) 

of this Company will be CLOSED from the 26th April to the 20th Ар, Бош days 


inclusive. 
By order, 
А. В. HARDIE, Secretary. 
. Rléctra House, Finsbury Pavement, К 
London, E.C., 11th April, 1905. 


TER COUNTY OF LONDON ELEOTRIC SUPPLY 
-COMPANY, LIMITED. - 


NOTICE is Hereby Given that the TRANSFER BOOKS aad BEGISTER OF 
HOLDERS OF SECOND DEBENTURE STOCK Uf this Company will be CLOSED 
from the 17th to the 30th inst., both days inciusive, preparatory to the payment of 
the Interest due on May 1st, 1906. 


Moorgate Court, Moorgate Place, 
London, E.C., April 10th, 1905. 


TENDERS INVITED. 
METROPOLITAN BOROUGH OF FULHAM. 


By order, 
H. B. RENWICK, Secretary. 


ELECTRICITY DEPARTMENT. 


The Fulham Borough Council is pre ared to receive TENDERS for the Supply 
and Erection of - 


Contract M. CONDENSER PIPING, SUMP and RIVER WORK. 
js N. STEEL ROOF and BUNKER WORK. 
T O. COAL CONVEYING APPARATUS. 


Specifteation, Drawings and Forms of Tender may be obtained from the Borough 
Electrical and Consulting En еер, Mr. Arthur J. Fuller, after the 15th inst. on 


payment of a deposit of One a, which will be returned on the acceptance of 
one of the Tenders. 

Tenderers to state which Contract they wish to Tender for. 

Tenders made out ou Form supplied, addressed to the Téwn Clerk, Town Hall, 
Fulham, and eudorsed ** Tender for Contraet to be delivered at the 
Town Hall not later than 12 noon on WEDNESDAY the Zeth inst., 1905. 

The lowest or any Tender not necessarily accepted. 


R. M. PRESCOTT, Town Clerk. 
Town Hall, Fulham-road, Fulham, 
April 5th, 1905. 


TENDERS INVITED continued on next page. 


AMBRELL 


Durham House, North Side, 


Clapham Common, London, S. W. 


Royal Doulton Potteries. 


.| INSU LATORS 


4ND ALL KINDS OF 


POTTERY FOR ELEGTRIGAL PURPOSES. 


DOULTON & CO., 


LIMITED, 
LONDON, 


MANUFACTURERS 


of 
 -—-— TESTING 
INSTRUMENTS. 


CATALOGUE ON APPLICATION, 


Lambeth, S. E. 


Our New List of AMMETERS 
and VOLTMETERS will be for- 
warded post tree on application. 


990% 
ME T ‘TENDERS INVITED—continued. 


n 


| 


]jPI!NBURGH CORPORATION ELECTRICITY 
SUPPLY. DOS К 

he Lord Provost, Magistrates aud Council invite TENDERS for the following 
Work in connection with their Electricity Supply Station at M‘Donald-road :— 


Specification No. 16..-WATER-TUBE BOILERS. 


Copies of the Specification, Form of Tender, General Conditions and- Drawings 
can be obtained from the Engineer, Dewar-place, Edinburgh, after Wednesday, 
19th April, upon payment of a deposit of Two Guineas, which will be refunded on 
receipt of a bona fide Tender and cn the return of the Specification, General Con- 
ditions and Drawings. ATO TENE à 

The Specification, General] Conditions and Drawings can be seen. at, but not 
obtained from, the Office of Dr. A. B. W. Kennedy, 17, Victoria-street, London, S. W. 

Tenders, on the prescribed Form, enclosed in sealed envelope, and endorsed on the 
outside ** Electricity Supply: Tender for Specification No. 16, must be delivered 
а} the Office of the undersigned not later than MONDAY, 8th May; 1905. 


THOMAS HUNTER, Esq., Town Clerk. 


City Chambers, Edinburgh, 
April 7th, 1905. 


CORPORATION OF GLASGOW. 


EOE’ 


ELECTRICITY DEPARTMENT. 


The Corporation invite TENDERS for the Supply of (1). 1,000 kw. MOTOR 
GENERATORS; (2 SWITCHGEAR ;. (3) CONDENSING LANT; (4) COAL 
CONVEYING PLANT: and (5; FEED PUMPS, Copies of the Specifications and 
Forms of Tend ers may be obtained on application to Mr. W. W. Lackie, Engineer, 
75, Waterloo-street, Glasgow, on payment of n deposit of One Guinea for each 
Specification. The amount deposited will be returned on receipt of a bona tide 
Tender or Tenders. Sealed Offers, marked “Electricity Department, Tender 
fpe » must be lodged with the Subscriber on or before TUESDAY, the 

ау. 

The Corporation do not bind themselves to accept the lowest or any Offer. 


JOHN BOWERS, Town Clerk. 


. City Chambers, Glasgow, April 13th, 1905. 


. : п E 
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SPECIALL/ ADAPTEO 
FOR ELECTRICIANS. 


iy climate 


| 


t 


| 


| 


‘Absolutely - 
Pure Para. 


Guaranteed 1 " 
Fine 


dE c 


ы Mae 


; | 

DAVID MOSELEY & SONS, L^ | 

INDIA RUBBER MANUFACTURERS, 
ARDWICK. MANCHESTER. 


EVERSHED & VIGNOLES. 


Malers of all kinds of ELECTRICAL INSTRUMENTS, 
Aeton Lane Works, CHISWICK, LONDON, W. 


a te a a a aa te ae eh 9994944949 99990999090990909999999 
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LIMITED, 


MISCELLANEOUS PLANT, &c., FOR SALE—tontinued. 
OR SALE.—One Laval Steam Turbine, 50 в.н.р., when 


working with 15011. steam and condensing ; with steam stop valve, governor, 

speed-reducing gear, and driving pulleys, running at 1,500 revs, per minute. Allin 

M So condition.—Apply to the EXGINEER-1N-CnIEP, St. James'sGate Brewery, 
ublin. 


T{LECTRIC LIGHTING PLANT FOR SALE, including 


Gas Engine, Dynamo and Accumulators. Can be seen working.—Write L. P., 
Box 482, Willing's, 125, Strand, London, W. CG. | 


| (WARPET-BEATING MACHINE, complete, with Fan, 


FOR SALE.—Write, C. B., Box 483, Willing’s, 125, Strand, London, W. C. 


`. ROR SALE.— One 25 н.р. Crossley Gas Engine, No. 43525, 


specially made for, electric lighting and in thorough working order. This 
engine was only put down about two yearg ago and is being removed to make room 
for a plant of three times the size. It can be seen by appointment and is near 
Soutllami ton. Price oa site £75.—A pply to Lero SuxpERLAN» & Co., 39, Victoria- 
street, London, S.W. | 
()^ E CONTINUOUS-CURRENT MOTOR TRANS. 

FORMER, with starting Panel and Génerator Panel on Marble Base. 

Motor 440 volts, generator 60 volts, 100 amperes, B.T.-H. make, about 1,100 revs., 
direct. coupled, on cast-iron bed, enclosed type; new.—Apply, C. E. C., £lettrician 
Office, Salisbury court, Fleet street, London. 


pos SALE or HIRE, high-class Dynamos, Motors, Alter 


nators, Cable and Electrical Apraratus.—PERCY HUDDLESTON & Co 
72, Finsbury Pavement, London, E.C. | 


D 


—— * 


n 


Covering all ordinary 
FORMER Co., Hayes, Middlesex. 


AS ENGINE for SALE, 65 в.н.р. National make, wi 


specially heavy fly wheel for electric driving, self starter and usual accessor 
new in 1902; seen running by appointment.—Apply, British Execrric TR 


sizes of wire.—Apply, BRrrisu Evectric Tra: 


| FORMER CO., Hayes, Middlesex. 


J UCKERS.—Sheet Steel, Expanded Steel or Wirew 


Lockers for motor garages, workshops, power and light stations, 
del vered anywhere. Send for illustrated list.— THE METAL FiTTiNGS Co., Pag 


street, Battersea. 


EARCHLIGHTS FOR SALE ог HIRE.—JomwsoN - 


PHILLIPS, Victoria Works, Charlton, Kent. 


LASS SHADES for Electric Lighting in every varie’ 
design and colour.—JOHN WaLsH WALSH, Glass ufacturer, Birmin 


Te ELECTRICIANS.—Look up page xxvii. and see ilh 
Lu 


ons of up-to-date overalls. 


] OW RESISTANCES TESTED. Write for Se 
A Fees.—WrsTMINSTER ELECTRICAL TESTING LABORATORY, York 
York. street, Westminster, London, S. W. 


— z-—— — 9 ЕЕЕ -— — 


„ — HQ e 

J. W. BARNARD, 
offices: 4, GREAT WINCHESTER ST., E. o. 
Warehouse : 
( For Recharging and 


MANUFACTURED BY THE 


ELECTRICAL POWER STORAGE 


Battery Makers by appointment to His Majesty t! 


C. PASS & SON, ! 


Bedminster Smelting Works, BRISTO 


SELLERS OF 


ANTIMONIAL LEAD OF ALL GE 


BUYERS OF. 


LEAD ASHES AFD LEAD RESIDUES FROM ACCT 


Telegrama: Paea Rrrerny,. Toltenhe 


МІ зд actus 

ЕКО ТЕБА. AM! 

Me Tse ш! 
Newton Avenue Works 
LONDO? 
C. 


-`~ 
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No More COLLAPSED FURNACES on BUCKLED TUBES 
THROUGH GREASE 
IF YOU PURIFY тне CONDENSED WATER 
WITH THE HARRIS-ANDERSON' PURIFIER. 


E Ts Grease Absolutely Removed. 


rig: m um No Objectionable Matter introduced 
Automatic and Simple Action. 


| Minimum Waste of Water. 


Numerous Plants now at work in 
Electric Light & Power Stations, 
&c. 


WRITE for FULL PARTICULARS to the— 


| HARRIS PATENT 
| FEED WATER FILTER, 


y - А в | 82, Victoria St., Westminster, LONDON, SW. 
1. ET Tel. | 876 W WES DER. | 


26, R Thomas Street, SUNDERLAND. 
— elegrams: WINDTIGHT SUNDERLAND. Telephone 569 


“ HARRIS- ANDERSON” PURIFIER, Cardiff Electric Generating Station. | ор. Street, GREENOCK. 
Capaolty, 10,000 gallons per hour. Telegrama: WINDTIGHT GREENOCK. Telephone 193. 


6000000040040 0000090000494 0000909900900 


VICKERS, SONS & MAXIM, Ltd. 
esee SHEFFIELD. "а 


MAKERS OF VICKERS’ 
GENERATORS VARIABLE SPEED 
and MOTORS MOTORS.- 
FOR 
CONTINUOUS and rk RANGE, 
ALTERNATING S 76:1 
CURRENTS. - UPTO el 
COMPLETE жш 
. EQUIPMENTS REGULATION ONLY 
FOR — — 


ELECTRIC DRIVING FULL POWER at 


OF 
FACTORIES. ALL SPEEDS. 


. * А 
— Шаа — a ß ГО. DEMO м е . — 
STANDARD SEMI-ENCLOSED MOTOR. 


c9 


^d 


irum E 
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- |FESSENDEN Wireless Telegraph System 


NATIONAL ELECTRIC SIGNALLING COMPANY. 


LI 


КУЛК; FN А м s 
A: Mot 24 W т M A 
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Li 


^» 
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Interior of 260-mile Standard Station. 


S the result of five years’ experimental work, including & 
working test of a full year, this system is now put on the 
market as being equal as regards speed and reliability to 
manually operated wire lines, while first cost and maintenance 
are only a small fraction of that of wire lines. 


On August 23rd the U.S. Navy Wireless Board made a 
severe test of method of preventing interference. Three 2 H. p. 
stations with 40 metre masts, at distances of 5 miles, 1,000yds. 
and 300yds..from receiving station, and one 10 н.р. station 
200ft. high, 174yds. away were operated at full power for the 
purpose of interference, but only the last-mentioned station 
was able to prevent perfect receiving of messages. Apparatus 
guaranteed to give these results can be obtained by annual 
rental, as also for secret sending without using code. 


This system does not infringe the patents of any other com- 
pany, and the operation of the apparatus is guaranteed. 


Telegraphic sets for working up to 250 miles overland or to 
750 miles over sea are now standardised and can be supplied 
from stock or on short notice. Sets for working over longer 
distances supplied at short notice. Sets can be tested by 
purchaser before delivery between the Company’s test stations, 
approximately 250 miles apart overland, or between the Com- 
pany’s marine stations. 


No expert knowledge needed, as any telegraph 
operator can handle after a week's practice. 


NATIONAL ELECTRIC ‘SIGNALLING COMPANY, 


WASHINGTON, D.C., U.S.A. 


NOTICE of REMOVAL. 


THE ELECTRICAL STANDARDIZING, TESTING 
AND TRAINING INSTITUTION 


Will REMOVE to 


FARADAY HOUSE, 
66-70, Southampton Row, London, 


AT EASTER. eta 
Telephone No. 9999 CENTRAL. 


REVISED EDITION (1903). 
With 388 Illustrations. | Crown 8vo, 128. 


ELECTRICAL _ 
- ENGINEERING 


ELECTRIC LIGHT ARTISANS AND STUDENTS. 


(Embracing those branches prescribed in the Syllabus issued 
by the City and Guilds Technical Institute.) 


By W. SLINGO and R. BROOKER, 


LONGMANS, GREEN & CO., 


39. PATERNOSTER ROW, LONDON. Е.С. 
New York, and Bombay. 


‚ Waith 162 Illustrations, 


JUST PUBLISHED. 
108. 6d. net; post free, 118. 


THE INSULATION 
ELECTRIC MACHINE: 


BY 
Н. W. TURNER, Mem.A.I.E.E., 


AND 
Н. M. HOBART, M. I. E. E, Mem.A.I.E.E. 


CONTENTS.-- Introductory Considerations. — Some Properties of Insu 
Materials.—Insulation of Magnet Wires” employed in Armature and Field ^ 
ings.—Investigations оп the Disruptive Strength of Insulating Materials— Mir 
Mica Compounds.—Insulating Materials for Bushings, Terminal Blocks, Flang 
— Insulation of Commutators.— Insulating Varnishes.— Paints and Imp 
Materials.—Heat dissipating Impregnating Materials.—Oil for Insulating.— 
of Liquid and Viscous Tasilating Materials.—Insulating Properties of Papers 
Thin Sheets of other Fibrous Materials.—Insulating Properties of Impregnated 
and Fabrics and of Celluloid.—Insulating of Groups of Conductors in A: 
Seats.—Space Factor.—Insulation of Field Spools.—Transformer Insulatioa— 
ting Armature Puncbings and Laminations in General.—Taping Machines an 
and Bands.—Drying Insulations.—Vacuum Drying Ovens.—Tools and Acc 
employed in Insulating.—Specifications for Insulation.—Index. 


— — — — — = - eee — 


With 480 Illustrations. 128. 6d. net; post free, 13s. 


ELECTRIC MOTORS-- Induction M 


and Continuous Current Motors, their Theory and Oonstructi 
Н. M. Новлкт, B. Sc., M. I. E. E., Mem. A. I. E. E. 


This treatise is characterised by considerable departures from соз 
methods, and it is believed that more new light is thereby thrown on the su 
would have otherwise been practicable. 


CONTENTS.—Data for Motor Designing.— Types of Windings.— Мот с 
teristics. Motor Designing ана Testing.—Standardisation of Motors.— E 
Different Designs.—Form Wound Armature Coils.—Comparative Designs 
Motors.—Variable Speed Motors.—Desirability of using Polyphase Motors. 
of Starting Induction Motors.—Comparisons between Induction and Comti 
rent Motors.—Design of Induction Motors.—Ezamplesof Induction Motor 
Commutators in Alternating Current Machinery.— Properties of Coppe 
Different Gauges.—Index. 


' This book is probably the most complete and advanced treatise on ele 
that bas yet been published.” — E zectrical Review (V. V.). 

“ The student of electrical engineering may find here ample sco for 
and he cannot consult a better guide tban the volume before us. Vf. 


CATALOCUE OF BOOKS ON ELECTRICITY, ENCINEERINC, &c., POS 


WHITTAKER & CO., 2, White Hart St., Paternoster Sq., Lo 
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XV. 


BRUSHES 


SAVE 


COMMUTATORS. 


List K 27 deseribes them. 


Sole Licencees and Makers 


J. DEFRIES & SONS LIMITED, -146.& 


PROTECTION OF ENGLISH TRADE IN 
ELECTRICAL FITTINGS. 
IS A GUARANTEE OF 


ANA ENGLISH MANUFACTURE. 


CHINA FURNITURE AND ELECTRICAL FITTINGS 
MANUFACTURERS' ASSOCIATION. 


BULLERS, LTD., 3, Laurence Pountney Hill, Cannon Street, London, E.C. 
GASKELL & GROCOTT, Whitehall Works, Longport, Stoke-on-Trent. 
WM. KENT, Novelty Works, Wellington Street, Burslem. 

J. MACINTYRE & CO., LTD., Washington Works, Burslem. 

J. WHITEHOUSE & SON, Birchall Street, Birmingham. 
WILLIAM WOOD & CO., Albert Street Works, Burslem. 


All goods made by Members 
of this Association are marked 


with this Trade Mark, WHICH 


ATERSON — ByOWER seis insu 
FOR Paterson Engineering 
Co, Ltd., 


12, NORFOLK ST., 
LoNDON, W.C. 


URIFIERS L LANT 


WAREHOUSES, FACTORIES, &c., TO LET. 


TO LARGE MANUFACTURERS AND OTHERS. 
NREEHOLD FACTORY to be SOLD, recently completed 


Construction, and in Electric Machine Testing respectively. 


with ail L.C.C. requirements, und ail improvements up to date, fireprooi con- | 


struotion, electric lift, hot air heating and ventilating throughout. The buildings 
cover an area of about 15,7C0ft., part five storeys and part six storeys, and contain 
& floor area of about 68,000ft. super. Several floors measure about 105ft by 45ft. 
wide, and 2ft. high. Perfect North unobstructed light. A unique property, 
indluding yard, a total ground area of about 31,170 sq. ft.— Write, FACTORY, care of 
Gmith's Advertising Offices, 51, Moorgate-street, London, E.C. 


ACTORY PREMISES, Belvedere, Kent, FOR SALE, 
FREEHOLD, or to be LET ON LEASE. Close to River Thames and S. E. R. 
Substantially built Floor space about 6,000tt. Stands in over 1} acre, surrounded 
by close iron fence. Powerful Engine and Boilers, Electric Light Plant, Office, 
Laboratory, &c. Suit chemical, indiarubber, cable, varnish or similar manufac- 
ture.—For further particulars and to view apply to Messrs. Jous W. Co. is & Co., 
Surveyors, 143 and 144, Holborn-bars, London, E.C. 


ACTORY SITES FREEHOLD.— Finest near London; 


within 11 miles of terminus. Rail and water facilities. Main line sta ion on 
estate. Gravel gub-soil, cheap building rates, abundance of mal.: and female labour. 


Electric power ou ertate a; very low charges. Plots from one to fifty acres at 


moderate 
London, Е.С. 


ACTORY, well built, two floors, about 7,000 sq. 


house, office, large covered yard, stabling, basement, shed, &с; it any 


Rent £100.—ATHILL, 17, Belton-road, Upton-lane, 


ood-class manufacturer. 
orest Gate, London, E. 
Modern, 
corner building. Will carry great weight. Ground floor, basement and three 
upper 
Ever facility for large business. — LEOPOLD Farmer & Sons, Auctioneers, 46, 
Gresham-street, London, E.C., and Kilburn. 
FACTORY, being 84, Suffolk-street, Pentonville. It contains about 3,660 
superficial feet floor space. Rent £80.—Apply, S. G. LipsroxE, 35 and 36, Hosier- 


p]acroRy to be ЕГ, in Bunhill- row, Е.С. 

floors: area 24,000ft.: fitted offices, lift, draw-in yard, stabling and house. 
TO BE LET, upon LEASE, light WAREHOUSE or 
lane, West Smithfield, London, E.C. 


prices.—App y, WoopHovsE AND DavipsoN, 10 and 11, Lime-str.et, 


Hr. 


147, Houndsditch, London, E.C. 


APPOINTMENTS VACANT. 


MEXICO. 
Ге y ^ ч " H 2 - . * " К f C 
M ESSRS. PREECE & CARDEW invite APPLICATIONS 
for the appointment of CHIEF ENGINEER to an electricity supply 
undertaking in Mexico City. The installation is owned by an English company 
and there is à local manager in controlof the whole business. The installation 
has been laid out upon tbe three-phase system throughout, and the present plant 
has a capacity of 2,750 kilowatts, supplying about 50,000 lamps of 16 candle power. 

Applicants must have had a sound theoretical and praetieal engmeering training 
and a thorough knowledge of the supply of electricity in large towns. Experience 
with three-phase working is essential. 

Applications, by letter only, marked “ Mexico, should be seut to the under- 
signed not later than THURSDAY, April 27th. Candidates must state their age, 
salary required, and submit a concise statement giving their qualifications.’ They 
must also give the nimes of three gentlemen to whom reference may be made. 

The engineer appointed will be required to enter into a three years’ agreement, 

PREECE & CARDEW, 

8, Queen Anne's-gate, Westminster, London, S. W. 


| H ULL MUNICIPAL TECHNICAL SCHOOL. 


LECTURER ON ELECTRICAL ENGINEERING, 

A Lecturer on Electrical Engineering is required at the above School. The 
salary will commence at £160 per annum. Further information and Forms.of 
Application may be obtained from the undersigned, to whom appleations should 
be sent not later than THURSDAY, the 4th of May. 

J. T. RILEY, D. Se 

Education Offices, Albion-street, Hull, 

April llth, 1905 


(Sree & GUILDS CENTRAL TECHNICAL COLLEGE, 


WANTED, in the Department of Electrical Engineering, TWO additional 
ASSISTANTS competent to give instruction in Electric Machine Drawing and 


Salary in each case 


. Director of Studies. 


commencing at £150 per annum. | ; 

Apply, in the first instance, by letter, stating age, factory and teaching experience 
and the post for which application is made, to Professor Атктох, City and Guilds 
Central Technical College, Exhibition-road, London, S. W. 


CHEAP PREPAID ADVERTISEMENTS. 


SITUATIONS WANTED. 
Sixpence per Line of Ten Words, minimum One Shilling, 


SITUATIONS VACANT 


Three Lines and under (Minimum) ... - — 1s. 6d. 
Per Line after ... ius T "- - .. 64, 
Ten Words to the Line. 


Where answers to any of the above Advertisements are to be sent to the 
Publishing Offices to be forwarded, the sum of 84. must be sent with the order to 
P for : of these replies. Six words must be allowed for the address of the 

ublishing Offices. , Ө .. 


` ~ б Y C 


SITUATIONS, &c, VACANT, - 


W ANTED IMMEDIATELY, by a large firm in the North 


of England, thoroughly experienced MECHANI: to take charge of 


 stamping and notching plant of armature plates and superintend the building up 


of cores, continuous-curreut and alternating-current dynamos and motors up to 
the largest size. None need apply not having held similar position previoualy. 
Salary £200 a year to suitable mun.— Write, stating full qualifications, to C. E. A., 
Electrician Office, Salisbury-court, Fleet-street, London. 


HE ELECTRICAL COMPANY,LIMITED, 125, Charing 


Cross-road, London, W. C., REQUIRES at ouce ENGINEER with good theo- 
retical training and wide practical experience in power installation work for 
Estimating Departmeat.—Apply by letter only, endorsed Power Engineer," 
stating age, tra.ning, experieuce, and salary required. 


SITUATIONS VAGANT contiaued on next page. 


— — - 
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SITUATIONS, &c. VACANT.—continued. 
RECTING ENGINEER.—Electrical firm require the 


services of gentlemen with practical experience to take charge of outside 
erection work. Previous experience in test oom or shops esseritia].—A pply. with 
full particulars of experience, &c., to C E. M., Slectriccan Office, Salisbury-court, 
Fleet-street, London. 


( YONTROLLE RS. —First-class DRAUGHTSMAN 


with 

long and thorough experience in details and design of controllers, starters 

and resistances required.—Only men with experience need apply, with full par- 

ticular’ of t experience, to C. E. K., Electrician Office, Salisbury-court, Fleet- 
street, London. : 


REQUIRED аб once, by large electrical manufacturers in 

the North, a thoroughly competent «utside ENGINEER familiar with alter- 
nating-current and high-tension machinery, capable of carrying out own tests in 
shop and on job.— Apply, with full particulars, C. E. D., Electricwn Office, Salisbury- 
court, Fleet-street, London. 


— ——— 


LEVERand experienced DESIGNER-DRAUGHTSMAN 


for А.-С. and C.-C. Switcbboards and detail appayatus WANTED at ence by 
large firm in the North.—Apoly, with detail: of qualifications and experience, t» 
C. E. E., K'ectrioian Office, Salisbury-court, Fleet-street, London. 


ANTED, FOREMAN for press shop in electrical works, 


one thoroughly competent in stam ping», armature core plates, and ab'e to 

fix pie^ework prices. Only one who has had experience in this wo: k need apply. А 

rmaneut job and gerd wages to а really first-class man. Applicants must state 

Their previous experience and number of men they have had control of, also age 

pe те expected, to C. E. H., Slectrician.Oflice, Salisbury-court, Fleet-street, 
ndon. 


" 


EQUIRED, a. DRAUGHTSMAN to assist in the design | 


of a new engineering laboratory, one who has had experience in snch work 
preferred. Salary £3 а week.—Apply, stating engineering experience to E rofesgor 
COKER, City and Guilds Technical College, Finsbury, Leonard-street, London, E.C. 


REQUIRED, smart young business MEN, with electrical 
knowledge and good address, to represent the National Telephone Company, 


Limitsd. Apply by. let er, stat ng salary required, to SERVICE MANAGER, Salisbury 
House, London Wall. 


A POSITION FOR LIFE.—GOOD APPOINTMENTS 


at remunerative salaries and excellent future 1 the WIRELESS, 
SUBMARINE CABLE, and INLAND TELEGRAPH SERVICES continually se- 
cured by Students of the London Telegraph Training College. Brixton. Ihe only 
Institution of the kind. Moderate fees. Prospectus giving full particulars and 
List of Recent Appointments free. Postcards ignored. 


— — M -— € 


CELL TESTERS 


MOVING-COIL TYPE. 
MOVING-IRON TYPE. 


= — 


As supplied to Makers of 
Batteries & Accumulators. 


pum 1 
N "el Aff mme deg; 


TYPE H—Gives E. M. F. 
and Internal Resistance of 
Battery directly in volts 
and ohms. 
No calculation required. 
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PITKIN & CO., 


JAMES 


56, Red Lion Street, CLERKENWELL, E.C. 


Jacques Guillaume. 
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SITUATIONS WANTED, 
BLECTRICIAN (23) requires SITUATION, charge of 


private plant, or wiring, light, bells,&c. Good references. T. M., 24, Sudeley- 
place, Brighton. 


ELECTRICAL ENGINEER, A. M. I. C. E., 98, with con- 


siderable experience, who is shortly proceeding to Australia, will be glad to 
0 p COMMISSION S, лс.— 5, 678, Blectrician Office, Salisbury-court, Fleet- 
street, London. d 


[jEECTRICAL ENGINEER seeks SITUATION. Tho- 


rouehly competent, lighting and power. Excellent testimonials.—A. Ge 
2, Star-cottages, Little Heath, Potter's Bar. 


EECTRI CIAN (25) desires SITUATION, used to elec- 


trical machinery, arc lamps, telephones and accumulators. Can take charge. 
Own repairs. Good references.—E., Orchid-villa, Uxbridge-road, Twickenham. 


QITUATION REQUIRED, any part; charge of private 


| plant or offers: gas ог oil engines, drnamos, accumulators, wiring, pumpe. 
bells, indicators, tele phones; some motor experience.—Bnrar, 21, St. Alban s- 0d, 
| Kensington High-street, London, W, 


ENGINE DRIVER wants SITUATION; nine years 


A RMATURE WINDER, improver (age 21), seeks SITU A- 
TION, any capacity: low wage; constant job.—5,679, Blectrican Office, 
Salisbury-court, Fleet-street,London. : > ~.. ... 


|"MLECTRICAL TRADES UNION, 

Telegrama '' Eltradion London," Telephone 623 Central.—Employers requiring 
COMPETENT WORKMEN can obtain same at short notice by use of telephone 
or post to A. EWER, Club Union Buildings, Clerkenwell-road, London, E.C. 


` PARTNERSHIPS, AGENCIES, &c. 


ENGINEER. Electrical (young), with practical training 
and capital, desires PARTNER, experienced designer and draughtsman, also 
wi'h capital, to. start Motor Manufacturing in central position in Lanar . 


соеви, Good prospects.—5,689, Electrician Office, Salisbury-cou rt, Fieet-atreet, 
Ondon. ` ` ; ы 


| A GENTS WANTED by front rank Manufacturing Firm 


in principal towns of Great Britain for Switchboards, Transformers, Instru- 

ments. Only those able to show substantial evidence of being well in the business 

1835 apply. Apply, C. D. W., Electrician Otfice, Salisbury-court, Fleet-street, 
ndon. 


ECHNICALandCOMMERCIAL REPRESENTATIVE, 


A.M.LE.E., A.M.L, Mech.E. (age 30), large and influential connection. 
' English, American and Australian, wishes to REPRESENT first-class firm it 


| London.—W. Jacksox,.62, Warwick-street, London, S. W. 


TO ELECTRICAL ENGINEERS, SHOPFITTERS, &c.— 


The proprietors of Valuable Patent Rights, are prepared to grant ! 
suitable firms the sole right to mauufacture in Counties or districts.—5, 688. Hk 
tricwn Office, Salisbury-court, Fíect-street, London. 


_—— ee i qn a mam 


The following recently-issued publications can be supplied post free 
“ The Electrician" Printing and Publishing Company at the pr 
stated below. (Add 5 per cent. for postage abroad) : — 


* Experimental Researches on the Flow of Steam through Noz 
and Огібсев. By A. Hateau. Translated by Н. Boyd Bry: 
4s. 6d. 

„Modern Iron Foundry Practice." Part II. By G. R. Bale. 3 

Proceedings of the American Institute of Electrical Engine 
March, 1905. 28. 6d. 

“ Notions d'Électricitó; son Utilisation dans l'Industrie." 
18. 6d. 

^ Henry and Hora's Modern Electricity." Ву James Henr 
К. J. Hora. 6s. i 

“ Pattern Making.” By J. E. Dangerfield 6d. 

“ Structural Designers’ Handbook." By Wm. F. Scott. 


IN PREPARATION. 


vo. Very Fully Illustrated. 


ELECTRICITY METERS, AND THEIR МАНАСЕМЕ! 


A Practical Manual for Central Station Engineers, Distribution Engineers, and Students. 


By C. H. W. GERHARDI. _ 
This valuable practical manual on the Management of Electricity Meters will form an additional volume of“ THE ELecrRIc1aN Series, ar 


ublished shortly. 


The author has had many years’ exceptional experience with Electricity Meters in connection with the Meter Departm 


Bargest electricity supply undertaking in the Kingdom. Mr. Gerhardi’s ntimate acquaintance with the working of all existing mete: 
market, and with the details of their construction, is a guarantee that the book will meet the requirements of those engaged in work im * 


Electricity Meter forms an essential part. In the division of the book devoted to Testing“ Mr. Gerhardi’s experience will prove o£ th 
service to supply station engineers and managers. 


æ‘ THE ELECTRICIAN" PRINTING & PUBLISHING CO., LTD., SALISBURY COURT, FLFET ST. L. 
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G. A. PARSONS a G9 ee 
& . TURBO NEWOASTLE-ON-TYNE. 
e e өө SILENTLY LONDON. Шш 
TURBO LEEDS. | 
Heaton Works, NEWCASTLE-U PON-TYNE. 8MOOTHLY GLASGOW. 


66, Victoria Street, London, S.W. 13, Peacocks Buildings, Leeds. 99, Great Clyde Street, Glasgow. 


STEAM TURBO-DYNAMOS 


TURBO-ALTERNATORS of Revolving Field Type. 
SPARKLESS 


COM MUTATION TURBINES supplied to Dynamo Makers. 
GUARANTEED, | 


‚ FOR . t 


CONTINUOUS 
CURRENT. 


^ mud) e 
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Da 
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2,000kw. THREE-PHASE ALTERNATOR, 40 Periods 6,000 Volts. 
For the NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY COMPANY'S NEW CARVILLE POWER STATION. 


ERRANTI LIMITED] 


LANCS. 
MANUFACTURERS OF 


MINING SWITCHGEAR. 


Enclosed Switches, . | 
Enclosed Fuses. . 
 Ammeters & Voltmeters. 


Integrating & —— Ж 
Wattmeters. 
ALL SUITABLE FOR MINE 


TO we MEA SPECIALITY 
нам Se эро delt 450 ат, OF MINING SWITCHGEAR. 


ЖҮЛТ, THF FLRCTRICIAN APRITT. 14 1005 | 
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STEAM TURBINES. 


Under Licence from C. A. PARSONS & CO. 


And under Willans & Robinson’s and Sankey’s Patents. 


ШИ 


ACCESSIBILITY. 
ECONOMY. 


ACCURATE 
WORKMANSHIP. 


GREATLY IMPROVED SYSTEM OF BLADE-FIXING. 


WILLANS & ROBINSON, Lro., 


VICTORIA WORKS™. RUGBY. 


DAVEY, РАХМАН & Go. u 


SINGLE AND DOUBLE-ACTING | 


HIGH-SPEED ENGINES 47 


FOR TRACTION AND LIGHTING. 


PAXMAN “ECONOMIC” 
AND ALL TYPES OF 


BOILERS. 


SUPERHEATERS and 
CONDENSING PLANTS. 


DAVEY PAXMAN à С" 
{ ENCINECNS COLCHESTER 
1884 


WORKS 5 COLCHESTER, | C : ia) — = — 


ENGLAND. cmd 
LONDON OFFICE: : 
78, QUEEN VICTORIA STREET, E.C. 750 Kw. Paxman Double-Acting Triple-Expanstor Erzin 


THE ELECTRICIAN, APRIL 14, 1905. 


00 880 h SMALL LAMPS A SPECIALITY. 
ACTUAL MAKER, j 
54, FARRINGDON ROAD, 


LONDON, E.C. 


Experimental and 
Boientifio Glass - Blowing. 


X-RAY TUBES, VACUUM TUBES, INDUCTION and TESLA COILS, MERCURY PUMPS. 


- TRANSFERS 


\RE PARTICULARLY SUITABLE FOR 
MARKING INDICATOR BOARDS, SWITCHES, BELLS, 


TELEPHONES, MOTORS & MACHINERY. 
52 to 60, Steelhouse Lane, BIRMINGHAM. 


MICA SEGMENTS | 


COMMUTATORS. 


Prepared by special ma- 
chinery ensuring mathe- 
matical accuracy. 


T — 
GLIST LONDON. 
Contractors to 
H.M. Government. 


14, UNION COURT, OLD BROAD STREET, E.C., and CHARLTON, KENT. 


MAKERS of the most Modern Machines for 
1 CABLE MAKING CABLE LAYING 


Li 
ГА 
LA 
45 
inta 
ue 
E 
ғ: 
4 


= AMERICAN-CUT OVERALLS OVERALLS 


STRANDING BRAIDING 
TAPING WINDING 
COMPOUNDING LAPPING 


RUBBER, SILK & COTTON COVERING. 


button nen and are made 
45 tw adit justable shoulder 
cket, 


та oket, and n. rule po 


IT 
х! webs ear a MO the 
ciate 


\\ 
1 ups wi ith, hi okt vofro 
rk | rio enree I 


\ A Quality .. . 


y B Quality POST FREE. 


„. An Neh. Spe mensure sen 
‘dr ended envelope 

MANUPA‘ TURED WITA BRITISH LABOUR 
BOYS ^————M EN'S ———., 
Sizes .. { m 5 5 T 9.9 10 
Around Waist (o Over ves t) 30 31 32 26 38 10 42 
| Length of Leg, inside 26 274 2 20 30 314 32 32 32 


Send direct to WARD & СО. (Dept. C.), 


UNIVERSAL CLOTHIERS 
14, Clayton St.. NEWCASTLE. ON-TYNE. 


it this Advertisen sen pu iv хала Ме 
v v hon enc e ith or 2% ч Othe TS inde Io order." 


e 90 stampe 
Inche 


з for it, 


Hertzian Wave 
Wireless Telegraphy. 


Being a reprint of a series of articles 


By in the Popular, Science Monthly, based 
Y upon Dr. FrEwING's important CANTOR 
Dr. J. A. FLEMING, Lectures before the Society of Arts, 
— ( р 
F.R.S. 1903. 
K 108 large Svo. pages, fully illustrated. 


Price 3/6 nett. 


*' THE ELECTRICIAN" PRINTING & PUBLISHING COMPANY, 
SALISBURY COURT, LONDON, ENGLAND. 


LTD., 


TULLY & STRAKER, Great Tower St vet | 


JOHNSON & PHILLIPS. 


ENGINEERS, ELECTRICIANS, MOTOR-CAR 
CHAUEFEER & SKILLED MEOMHANICS. 


4 За. per pair | 
«deo. per nair | 


XXVII. 


ELECTRIC PLANT, MOTORS. 
DYNAMOS & MACHINERY. 

ELECTRIC TRACTION SUPPLIES. 

ELECTRIC SUPPLIES, SWITCH- 


BOARDS, SWITCHES ec. 
"ROBERTSON" INCANDESCENT 
ELECTRIC LAMPS. ` 
INSTRUMENTS, METERS, &c. 
ARC LAMPS, RESISTANCES, 
CARBONS, FANS &«. 
ELECTRICAL HEATING e: 
COOKING APPARATUS. 
ELECTRIC LIGHT FIXTURES, 
ELECTROLIERS,PENDANTS 
& ELECTRICAL GLASSWARE. 
CABLES, WIRES єс. 
CONDUIT. 
BELLS 2 TELEGRAPHIC SUPPLIES. 
TELEPHONES & ACCESSORIES. 
MEDICAL ELECTRIC APPLIANCES 
&MOTOR CAR SUPPLIES. ` 
ENA ААА 


These are just 
A FEW OF THE ARTICLES 
WE MANUFACTURE. 


If you are requiring anything Electrical WRITE US- 
we can supply angthing FROM 


A TERMINAL SCREW 


A COMPLETE CENTRAL STATION 
EQUIPMENT. 


SEND US YOUR ENQUIRIES. 


THE 


GENERAL ELECTRIC Co., LTD. 


Head Office: 
7l, Queen Victoria St., LONDON, E.C, 


Works: Manchester, Birmingham, Witton, London. 


Branches : Manchester, Birmingham; Glasgow, Newcastle, 
Du blin, Cardiff and Belfast. 
[ 
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THE 


INDO-EUROPEAN TELEGRAPH COMPANY. L' 


E SHORTEST AND MOST DIRECT ROUTE ste 
^ 


TO INDIA AND THE FAR EAST. 


DIRECT OVERLAND ROUTE 


CONNEOTED WITH 
INDIA, OEYLON, BURMAH, PENANG, SINGAPORE, and other Places in the MALAY PENIN- 
SULA, JAVA, and the DUTOH INDIES generally; MANILA, OOOHIN OHINA, SIAM, 
OHINA, JAPAN, AUSTRALIA, NEW ZEALAND and NEW OALEDONIA; PERSIA; 
CONSTANTINOPLE, and other Places in TURKEY. 


Also Quiokost & Most Direot Route te Towns in SOUTHERN RUSSIA. 


A Maximum of SPEED and ACOURAOY is obtained by DIREOT WHEATSTONE WORKING, without any intermediate 
re-transmission, between London (Manchester and Eiverpool) and Teheran, in both directions, for Telegrams exchanged 
with India and the Far East; and between London (Manchester and Liverpool) and Odessa, in both directions, for 
Telegrams exchanged with Bouth Russia. 


LONDON - ~a = = i8, Old Broad Street, E.C.; 6 and 8, Lime Street Square; 


Messages are accepted and 10 and II, Mincing Lane, Е.С. 
at the LIVERPOOL - - African House, 6, Water Street. 


Com 8 Offices : , 
pany s Offices MANCHESTER - Duchy Chambers, Clarence Street. 
Where Receipts are given Gratis, and whence Messages are sent Direct by Special Wire. And АТ ANY POSTAL TELECRAPH OFFICE in the United Kingdom 


ALL TELEGRAMS SHOULD BE MARKED ‘f VIA INDO.” 


THIS INDICATION 18 SIGNALLED FREE: 


Books of Forms and Tariff Books, containing Rules and Rogulations, are forwarded Post Free on application to the 
Oompany’s Stations, or to the Head Offices, 18, Old Broad Street, London, E.C 


T. W. STRATFORD-ANDREWS, Managing Director. 


INDESTRUCTIBLE PAINT. 


HIGHEST — 


= ‘FIREPROOF PAINT. 


OBTAINED 


— INSULATING PAINT. 


FOR PURTHE® PARTICULARS WRITE TO THE MANUP 


: THE INDESTRUOTIBLE PAINT 00,, LD, . rmt n o, 


P d E M Ide ta e EE e , y qę/ꝗęhH k Sie лайт. oui ß a R 
„F! D PE TOS der dE geet RS ЖЕ ү AMET 


WIRELESS TELEGRAPH CONFERENCE, INTERNATIONAL TELEGRAPH CONVENTION OF ST. PETERSBURG 


AND THE 
BERLIN 1903. INTERNATIONAL THLEGRAPH 
"THE ELECTRICIAN" PRINTING AND PUBLISHING Со ha w read A 
o 
a complete translation into English of the Offi ficial Reoord of che. Proceedings SE RVICE RE GULATIONS 
at the Wireless Telegraph Conference, Berlin, 1908. AS REVISED AT LONDON, 1908, 
translation is by Mr. G. R. NEILSON, and has been officially accepted by the With the Complete French Text and Rnglish Translation in Parallel Columns. 


The 
British Post 33 ee ee 
The book is = rinission of the Secretary of State for India) snd Mr. Gro. R. Хакон of (ho 
e & com ublication to the International Tel h Convention on of the retary o or and Mr. GEO EILSON e 
and Service Regula ons” Sadon Revision, 1903), and is bound in full cloth. Eastern 5 Company, London; and is officially accepted by H. M. Post- 
Gene 


master- 
Price 8/6 ae post free 8/9; abroad 9/-. All the Alterations, Additions, Deletions, &., made at the recent International 
БА з. _ Telegraph Conference held in London аге clearly shown at a glance, and the rore 
"ЕЕ Е = a is s ly m ed кеш maoe Tao pee wit па оета опа Telegrams to 
t o trans- 
Price 7s. 6d. post free ; abroad, 88. Тһе Third (New and Enlarged) Edition of | Mitte und the Regu ate Charrer Repedtionk Baltai ae vici 


: There is also much matter of technical interest included in these Regulations, 
THE STUDENTS’ GUIDE TO AN EXHAUSTIVE INDEX PROVIDES READY FACILITY OF REFERENCE 


SUBMARINE CABLE TESTING, |^ "P tie London Conference is simple and elar, nn 


Bound in Strong Cloth, Price Gs. per copy net. Post free (U. K.), Gs. Od. 


Ву Н. K. О. FISHER and J. О. Н. DARBY. abroad, 7s. 
— a ees Or with Iure Buled Paper, 8s. 6d., post free 98. 6d. (U. K.); abroad 108. 
Or with Wide Margins, for Notes, 8s. 6d., post free 08. 6d. (U.K.) ; abroad 10s. 


"THE ELECTRICIAN" imi 5 
AN PRINTING & PUBLISHING Co., Limited, “THE ELECTRICIAN © PRINTING & PUBLISHING COMPANY, LTD, 
Salisbury Court, Fleet Street London. Salisbury Court, Fleet Street, London, England. 
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THE 


EASTERN TELEGRAPH GOMPANY, ишт 
EASTERN EXTENSION AUSTRALASIA a CHIN 


TELEGRAPH COMPANY, LIMITED. 
EASTERN & SOUTH AFRICAN TELEGRAPH COMPANY, LIMITED. 
DIRECT SPANISH TELEGRAPH COMPANY, LIMITED. - 
BLACK SEA TELEGRAPH COMPANY, LIMITED. 
EUROPE & AZORES TELEGRAPH COMPANY, LIMITED. 
WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


WESTERN TELEGRAPH COMPANY, sure 


AFRICAN DIRECT TELEGRAPH COMPANY, LIMITED. 
LONDON PLATINO-BRAZILIAN TELEGRAPH COMPANY, LIMITED. 
PACIFIC & EUROPEAN TELEGRAPH COMPANY, имітер. 
RIVER PLATE TELEGRAPH COMPANY, LIMITED. 
. WEST COAST OF AMERICA TELEGRAPH COMPANY, LIMITED. 


DIRECT TRIPLICATE CABLES to Spain, Portagal, Madeira, St.. V'ncent, South Africa, Gibraltar, Malta, Egypt, 
Aden, India and Australia. —— 


DIRECT DUPLICATE CABLE ROUTES to Brazil, Argentine Republic, Uruguay, also to Peru, Chili and other 
parts of South America; and to Suakin, Perim, Penang, Malacca, ide i Java, New Zealand, Tasmania New Caledonia 
and China. 


ALTERNATIVE CABLES : to ue Turkey, Labuan, Bangkok, Cambodia, Saigon, Tonquin, Zanzibar, Seychelles, 
tius, Mozambique (duplicate), Lourenço Marques (Delagoa Bay), Bathurst, Sierra Leone, Sekondi, Accra, Ascension 
Island, St. Helena, Lagos, Brass, Bonny, St. Thomé, Principé, Loanda, Bengcella, Mossamedes, Rodrigueż and Cocos. 


SINQLE CABLE to The Azores, Tangier, Bolama, Bissao, Conakry, Grana Bassam, Kotonou, Cameroons, Gaboon, 
Tripoli, Cyprus, Mombasa, Madagascar, and the Philippine Islands. 


The LEVANT. SYSTEM includes Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, bi Candia, 


Rettimo, Canea, Sitia Rhodes, Trieste, Corfu, Zante, patran, Corinth, ‘Athens, Cephalonia, Santa Maura 
Zea, and all the Greek Islands. 


TELEGRAMS | I. 
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[See over for STATIONS and TARIFFS. 
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List of EASTERN & ASSOOIATED TELECRAPH OOMPANIES? STATIONS 


At 


LONDON: 11, OLD BROAD STREET, E.C. 
8, LEADENHALL STREET, E.C. 
5, GREAT TOWER STREET, Е.С. 


THE BALTIC MERCANTILE AND SHIPPING | 
EXCHANGE, 8T. MARY AXE, E.C. 


41 AND 42, PARLIAMENT STREET, S. W. | 
37, HOLBORN VIADUCT, E.C. 

4, ELECTRA HOUSE, FINSBURY PAVEMENT, Е.С. 
449, STRAND, W.C. 


FOREIGN AUCTION HALL, COVENT GARDEN, 
W.C. 


LIVERPOOL: К15, EXCHANGE BUILDINGS, 
MANOHESTER:?20, BROWN STREET. 
GLASGOW : 5, ROYAL BANK PLACE. 


— —— - — 


Gold Coast, West Coast Africa. 


Accra: C кан 1 R T Bashec, 
Aden: Central Station, Ras Boradli. “Nous Dee 5o 7 7. 


B tation, Steamer Point. Coquin Chit) 
79 7 
s, Branch Camp. Co Greece). 
Ne (C Corinth (Greece). 
Arica (Chili). оне! (Chili). 
Ascension ans Е elles. 
Athens: Place Ludovic. Del a Ba (Lorenco M ues). 
is 1, Odas Dorou (General Office) Dolores (Окшау). ш 
Bacalod (Philippines). Durazno ( Uruguay 
Bahia (N. Br: : 7, Rua das Princezas. | Falmouth: Post lice Buildings, Church 
Banj e: Java, Dutch Indies. Famagusta (Cypru [Street 
Baradero Buenos Ayres, Republic | Flinders (Victoria, "Austral ). 
Argentin Florida (Urugua 
Barcelona : Ronda Universidad 19. Эн (Chinas. 
Batavia: Таза Dutch Indies. Fray Bentos (Uruguay). 
Bathurst: „Marine P Parade (Gambia, ae e Town (Tas ). 
West Coast Africa). tar: Main Station, South Barrack 
Tee Po ore Angola). Road. 


Sub-Office, Waterport Street. 
Haiphong „ 
rete). 
Hong K Kong (China; ув 
Horta (Fayal, Azores Islands). 


Bissao: 5 inea, West Africa 
Bolama : Portuguese Gui West Africa 
Bombay: Central Telegraph Office. 
Bona: 30, Cours National. 


Bonny: Southern Nigeria, West Coast | По Ilo (Philippine Islands). 
Africa, Iquique (Chili). 
Brass: Southern Nigeria, West Coast yrenia (Cyprus 
Atrica. pausa Aach! North 
Broome : Roebuck Bay, W. Australia. (Vest Coast “руу Marina. 
Cadiz: 20, Alameda * Apodaca. лус (е (New South ales). 
Cairo (Egypt). Larnaca (Cyprus) 
Callao (Peru). La Serena. See Serena. 
oa (Portugal). Lemnos (Island of Lemnos). 
саар: : Buenos Ayres, Rep. Argentine. | Lima (Peru). 
Can Crete Limassol (Cyprus). | 
Canea ( ey Lisbon (Portus ral): Rua do Arsenal. 
Canelones (сау) Loanda: Sao Paulo de Loanda, Angola. 
сле 1 ort al). : Lourenco Marques. See Del Bay. 
Ceara ( razil): 4, Rua Floriano | Macao (near Hongkong, China). 
UN Madeira (Funchal bal). 
Cebu (Philippines). Madras (India). 
Chefoo (North China). Mahé (Seychelles). 
Chio: toyalo Road. Malacca (Straits Saa 
ЫТА Үч, Maldonado (0 
Colonia Umea аы Central Dien V. Sad Real 
» ranc ce, 15, Str 
tendon (Chi 4 Valetta. n > 


TELEGRAMS 


— —— — 


лаб 


HOME and ABROAD :— 


ADELAIDE: NATIONAL MUTUAL BLDGS., VICTORIA SQUARE; 
STOCK EXCHANGE, KING WILLIAM STREET. 


MELBOURNE: EQUITABLE BUILDING, ELIZABETH STREET; 
WIDOWS’ 


AUSTRALIAN 


FUND BUILDING 


(corner of COLLINS and WILLIAM STREETS). 


PERTH (W. 


AUSTRALIA): 


MOIR’S OHAMBERS, ВТ. 


GEORGE’S TERRAOE. 
SYDNEY : GIBBS CHAMBERS, 7, MOORE STREET. 


ALEXANDRIA; BOULEVARD RAMLEH (corner of OLD 
BOURSE STREET) - 


CAPETOWN: STANDARD BANK BUILDINGS, PARLIAMENT 
STREET. 


DURBAN : TOWN HALL. 


BUENOS AYRES: 287 y 291, CALLE SAN MARTIN; 
CALLE RECONQUISTA 220. 


MONTEWIDEO: 183, CALLE CERRITO. 
PERNAMBUCO: 2, RUA DO COMMERCIO. 
RIO DH JANEIRO: 9 RUA DA CANDELARIA. 
WALPARAISO: CALLE PRAT 69, 


Маш рыр Islands): Calle Care- 
Matan (N. Brasil: 6o, Rua da 
Estrella. 


Мана: мош des Postes et des 


Tél 
машып (Port Louis : No. 30, Каш- 


art Street. 
Medan (Sumatra). 
Mendoza (Argentine): sov Necochea, 
183 п/п. 


M 
Mollendo (Pera) Calle 28 de Julio. 
Mombasa (East Africa). 


Mossamedes vol ict ay S.W. Africa). 
Mount Troodos Aiea: 
молан . (E a 
elson ( 
Nine бош 
Odessa eosin): General Рок Ойсе, 
No. 84, Sadovaia Street 
Papho (Cyprus). 
Para (N. Brazil): т, Travessa Campos 
Salles. 
Payee aie ў 
aysandu (Uruguay 
Pekin (China = 
Penang (Strait Settlements). 
pum 
Piræus bit Arcos St. No. 9. 
Pie 
Plats (Cyprus) y) 
Porongos (Uruguay) R.S,O. Cornwall. 
Port Darwin (S. Australia). 
Port Louis M auritius). 
Port Said t). 
rincipe: Rua to Antonio 
Pyrgos ee 
Rettimo (Crete 
Rhodes (Turkey 


Rio Grande 40 Sul (Brazil): 
Marechal Floriano Peixoto. 

Rodrigues {sland: Mount Venus. 

Rosario се сены Fé: Santa Fé, Rep. 


Rosario (Uruguay). 


103, Rua 


Head ( Offices: ELECTRA HOUSE, FINSBURY PAVEMENT, LONDON, ЕС. 


Bantos 18. Be Brasil) : Travessa Maná. 
Sekondi Sekond: (Gold Coast, Coast, West Coast Africa). 


: Victoria, Mab& 
hina). 


Minor). 
Sourabaya : Dutch Indies. 
Sta. Сафага шк (Š Brasil): хо, Prage 1$ 
©. 
St. Helena Island: The Briars. 
Бал Joos (Uragua Cape Verd. 


or — 
S. e (Buenos Ayrea, „ Argen- 
S. Pedro(Buenos A Argentine 
ENT 
t. Vincen 
Suakin (Sadan Hed са). 
зма; rp Bay, Crete. 
- und (Germ P Le 
wako German S.W. Africa 
nm 
Tu uano (Съш. 
Tangier (Morocco): Tel How 
Ten : Bosdja tiia 
Tenedo (North China 
Trieste: Palasso Па Бома, 
Vigo: v Barbary (North Africa). 
Real: Vila Real yere ie 2 4. 
de S. Antons, 


Mone Lia. K in- Kung-tan) N N. China 


Zante M 
Z 


Zarate e Ayres, Rep. Argentine). 
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TARIFF per Word from all parts of tho UNITED KINGDOM, on and after JAN. 1st, 1905. 


Te EUROPE. 

AUSTRIA AND HUNGARY ... — 
AZORES ... bos ius Tt 
BULGARIA $ ss "m 
CRETE ... А өөө өз 
FRANCE, via MALTA 4 T" s 
GIBRALTAR  ... Vs ees 
GREECE —MAINLAND AND ISLANDS zi 
ITALY .. EE * id 
MALTA E = а aes 
PORTUGAL = "m ei 
RO | des a ín 
RUSSIA, via ODESSA а 

SERVIA е Pe 

SPAIN P 


TURKEY, MAINLAND “AND staxpe, 
BXOEPT CYPRUS - 
TURKEY, CYPRUS, ALL , STATIONS ET 


Te AFRIOA. 
Rerth— 
ALGERIA & wm wad is 
EGYPT— 
ALEXAND = 5 


REGION ... ET 
ALL STATIONS IN SBOOND — 
ALL STATIONS IN THIRD Ragion.. 


TANGIER iis m 

TRIPOLI $i a 

TUNIS [Ix] one oo 0 

Red Gea Ports, &e.— 

ABYSSINIA .. 2 N = 

ADEN ... ‘ 

DJIBOUTI 

ITAI [AN EAST AFRICA— 
AssaB E sus 
MassowaH AND OTHER PLACBRS 


JEDDAH AND OTHER STATIONS 
IN HEDJAZ, ee t 
OBOCE ... 5 m 
PERIM .. vs ie ке 
SUAKIM ids dus 
YEMEN, via Зник Ввүр -— 


East Geast and Adjacent isiands— 
BRITISH EAST AFRICA PROTEC. 
TORATE— 


MOMBASA ... wee 
GERMAN EAST AFRICA— 
BISMARCKBUBG AND (Олл, via 
MADAGASCAR 
MAURITIUS, SEYCHELLES AND 
RODRIGUES see 
PORTUGUESE EAST AFRICA— 
MOZAMBIQUE, LOURENCO MARQUES 


Govr. Stations MOZAMBIQUE 
PROVINCE МА 
Barra RAILWAY COMPANTY' 8 
STATIONS " d 
District OF THE ZAMBESI 
ZANZIBAR | 


TELEGRAMS 


мо oooococooocoecococoscd зә 


ооо юю ымы 
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a2 СЕР ОСЕ 


22285 


OONO Bes OQO 


pat 
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ооф 3 -3 о оом 


e AFRIGA (continued). 


` BRITISH CENTRAL AFRICA PRO- 
TECTORATE (NYASSALAND) .. 

CAPE COLONY  .. “ 

NATAL... 

ORANGE RIVER COLONY AND 
TRANSVAAL... ww. 

SOUTHERN RHODESIA ..  .. 

NORTHERN E 


‘West Geast and Adjaceat islands— 


ANGOLA— 
BENGUELLA 
is GOVERNMENT STATIONS 
LoANDA ss 
is GOVERNMENT STATIONS ve 
MossaMEDES 908 
GOVERNMENT STATIONS 
BATHURST с: — Ves 
BISSAO AND BOLAMA $us "m 
BONNY "n vis 
»  GovERNMENT STATIONS T 
BRASS .. “ә shs ide n 
CAMEROONS... sey wie TN 
CANARIES, via “Capiz . is as 
via Sr. VINORNT .. 


DAHOMEY—Koronov, &с. . 
FRENCH CONGO-— LrBREVILLB, kc. 
i GUINEA —COoRAKBY 2 
i OTHER PLACES 
is SOUDAN see SENEGAL). 
GERMAN SOUTH ST AFRICA— 
SWAKOPMUND, &c.... те " 
GOLD COAST— 
AocRA AND SBKOND! eia 
Отнив STATIONS ... 885 s 
IVORY COAST—Granp Bassa 
OTHER STATIONS ... 


LAGOS.. кз 

бо OVERNMENT Stations 
MADEIRA, via DIRECT sae 
via CADIZ me we 

PRINCIPE is T 
ST. JAGO, via Dimzor ii eae 
i Capiz .. en E 
ST. THOM А "m Vas ads 


ST. VINCENT, via Dor ваа 
- "e via CADIZ  ... $us 
SENEGAL anp FRENCH SOUDAN 
via St. VINCENT . vis 

SIERRA LEONE 


TOGOLAND .. 888 
ASCENSION AND ST. HELENA ; 


Te мил. 
BRITISH NORTH BORNEO— 
LABUAN .. des A SiS 
OTHER PLACES ... 88 eee 
CHIN A—Honea- Kona... i 
j Macao eee 
OTHER PLACES 
COCHIN CHINA  ... 
COCOS-KEELING ISLAN DS 
COREA—SsEOUL,  CHEMULPO, AND 
s FUSAN, via JAPAN i 
i OTHER PLACES, via JAPAN... 


RAILWAY UFFICES.. . 
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To ASIA (continued). 


DUTCH BORNEO ... 
DUTCH INDIES—Java 
OTHER 


Газ: 


77 e E 


PonT 


TALIENVAN "S 
PERSIA, via MALTA 
P via BOMBAY ... "T ses 
PERSIAN GULF E NDR 
via MALTA... ВРУ 
via BOMBAY 
PHILIPPINES—Istanp OF LUSON . iss 
; OTHER ISLANDS (Vi- 
SAYAS) ... "m 
RUSSIA IN ASIA, via е а 5s 
SIAM, via SINGAPORE.. s is 
MOULMEIN.. 


STRAITS SETTLEMENTS-— PxxANG, 
SINGAPORE, MALACCA AND Native 
STATES  ... see Sei s 

TONQUIN 

TURKEY IN ASIA, via Ртввст — 
ú - via EL Ano 
ji » via BOMBAY .. 


Te AUSTRALASIA. 
FANNING ——À 
FIJI... 

NEW CALEDONIA . 
NEW SOUTH WALES 
NEW ZEALAND  .. - 
NORFOLK ISLAND .. кав - 
QUEENSLAND 

SOUTH амир WEST ‘AUSTRALIA 
TASMANIA ... 885 m 
VICTORIA ... ave des — 


eee 


e . . * e 
1:111 


Te SOUTH AMERIGA. 


ARGENTINE REPUBLIC ae 
BOLIVIA 2 тз PER re 
BRAZIL— 

PERNAMBUOO sis avs 


AMAZON STATIONB— BREVES ‚Самата, 
CHAVES, GURUPA, MACAPA, 
Монтв ALEGRE, MosqUximo, . 
PINHEIROS, SANTAREM, Sount 

ALEMQUER, ITACOATIABA, MANAOS, 
Овтров, PARINTINS p Vs 

ALL OTHER PLACES 5% 

BRITISH GUIANA, via 8т. nd 
CHILI—Pounta ARENAS d 
OTHER PLACES 

COLUMBIA ei PN 
DUTCH GUIANA 
ECUADOR— 
GUAYAQUIL, via Sr. VINCENT 
OTHER PLACES 5 
FRENCH GUIANA ... 
PARAGUAY .. 
PERU ... 
URUGUAY 
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COMMERCIAL CABLE СО. 
| 
" 


ATLANTIO NEW YORK | 
CABLES. CABLES. 


THE NORMAL ROUTES NW _TO THE AMERICAS; 
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DIRECT CONNECTION AT NEW YORK AND BOSTON 


WITH COMPANY’S OWN LAND LINE SYSTEM THROUGHOUT THE UNITED STATES. 


DIRECT CONNECTION IN NOVA SCOTIA 
WITH CANADIAN PACIFIC RAILWAY TELEGRAPHS FOR ALL POINTS IN CANADA, 
WITH HALIFAX AND BERMUDAS AND DIRECT WEST INDIA CABLE COMPANIES FOR BERMUDA, WEST INDIES, de. 
| AND WITH THE BRITISH PACIFIC CABLE FOR AUSTRALIA, NEW ZEALAND &. 


MARK YOUR MESSAGES WITH THE FREE INDICATION "VIA OOMMEROIAL" OR USE THE COMPANY'S TRADE MARK FORMS. 


Haap Ormos, New Үовк: 255, BROADWAY.  CLARENOE Н. Mackay, Равпринт. Gano. G. WARD, ViON-PRERIDENT AND Amme Mamaem. 
‚ German € Lorpon: n qiie d & “ Бинт Sram W E. C. FampmRICGK WARD, MANAGER m ESGLAND. 


THE WESTERN UNION TELEGRAPH COMPANY. 


EXECUTIVE OFFICES, No. 195, Broadway, NEW YORK, U.S.A. 


ROBERT C. CLOWRY, F and General Manager. 


THE LARGEST TELEGRAPHIC SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, te NEW YORK CITY direct, Beth Cables are duplexed. 


The LAND-LINE SYSTEM of the Company in AMERICA c сез 1,250.000 MILES of 
WIRE, and 24,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Cables of the MEXIOAN, the 
CENTRAL and SOUTH AMERIOAN TELEGRAPH OOMPANIES for 


ALL POINTS in MEXICO and CENTRAL and SOUTH AMERICA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the OUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH OOMPANIES for 


ALL POINTS in the WEST INDIES. 
EXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELEGRAPH COMPANY of CANADA. 


To ensure the Direct and Prompt Transmission оу Messages from any Telegraph Office to all places in the Nun Hemisphere 
they should be marked 


"Xin Western Union,” m gor wü be wasmitted 


«one Башы 282, GRESHAM HOUSE, OLD BROAD STREET, LONDON, Е.С. 
RECEIVING OFFICES 


40, MARK LANE, LONDON, E.C. ' 2, NORTHUMBERLAND AVENUE, LONDON, W.C. | 10, FORSTER SQUARE, BRADFORD. 

21, ROYAL EXCHANGE, LONDON, E.O, | 8, ROMFORD STREET and COTTON EXCHANGE, 1, PANMURE STREET, DUN DEE. 

109, FENCHURCH STREET, LONDON, E.C. LIVERPOOL. | DO, FREDERICK STREET, EDINBURGH. 
THE BALTIC, 8T. MARY AXE. LONDON, E.C. RACKHALL CHAMBERS, BALDWIN ST., BRISTOL , EXCHANGE BUILDINGS, LEITH, 

" \ YS WHARF, TOOLEY STHEET, LONDON, S. k. 4, WATERLOO STREET and 49, GORDON STREET, 31, BROWN STREET, MANCHESTER. 

' © INGHAM HOUSE, ARUNDEL 8T., LOND., w. o. GLASGOW. | 1, SIDE, NEWCASTLE-ON-E¥ NE. 
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они ELEOTRIOLAN, pori T 


- ANGLO-AMERICAN TELEGRAPH COMPANY, ia 


FOUR DIRECT CABLE ROUTES - ROUTES (Automatic Duplex System) Qu ran! 
FROM THE UNITED KINGDOM AND FRANCE TO | 2 MC 
All places in the United States, Canada, Newfoundland, West Indies, Mexico, Central America, South America, Australia, New Zealand, fundi, &t. К 


PACIFIC 


OCEAN 


ATLANTIC 
OCEAN 


UNITED 
STATES 


P —— — —— — 
€ 


РАТЕ to NEW YORK CITY and all places in America Easterly thereof “BLS. Ro 


AUSTRALIA, NEW ZEALAND AND TASMANIA 38. „ 


THE NAME OF THE PLACE FROM WHICH: TELEGRAMS ORIGINATE IS TRANSMITTED FREE OF CHARGE 
For other charges and particulars apply at the Company's Offices, Stations, y wu or any Postal Telegraph Office. 


If using other than the forms issued by the Company, messages should should be ажа е * VI A ANGLO. 75 > 


commended, in order to ‘gave time, | to to hand in their ‚ Telegrams at the ums at the follo lowing STATIONS of the Company :— 
BACK HALL CHAMBERS, BALDWIN STREET. 


* 222 te ek oti | ae 


The Public are re 


j: LONDON ‚ .. ^. 71, OLD BROAD STREET, Е.С. BRISTOL 
{ 24, THROGMORTON STREET, 8.0, NEWCASTLE- oN- ‘TYNE I SIDE. 
н 100, FENCHURCH STREET, К.С BRADFORD . 10, FORSTER SQUARE. mE : 
1 2, NORTHUMBERLAND AVENUE, CHARING | EDIN BURGH de ^» FREDERICK Avi, 4 i 
" “ROSS, W.C. DUNDEE ol e PANMURE STRE < 74 
HAV WHARE, TOOLEY STREET, S. x. Ail) реБ: EXCHANGE "BUILDINGS, 2 
y 46, MARK LANE. Е.С. NEW-YORK |. . STOCK ЕХ gl 
“ BALTIC K LANE GE CHAMBERS, ST. MARY MORRIS BUILDING, 68, BROAD STREET. an 
à AXE. MARITIME: BU ILDING, 8 AND 10, BRIDGE ST. DOTT 

LIVERPOOL . A ue e od THE EXCHANGE. 445, BROOME STRE Za 
| MANCHESTER .. _.. 31; BROWN STREET. MONTREAL.. _..  .. CORNER SF. E AGRAMENT AND ST. FRANCOIS ED. 
ase x 29, GORDON STREET. XAVIER STREETS. _ Еч . 
| Tariffs and other information may be obtained at the following Pat of the Company: mr we 
| CARDIFF КА A * ATLANTES BUILDINGS. AMSTERDAM“ * 9 PRINSENGRAC CHT 506 
= тест У Nuria RUE CAUMARTIN. ROME .. «= 49, VIA VENTI SETTEMBRE. 

MAVRE.. d. A25 BOULEV ARD DE STRASBOURG, 118. BARCELONA ^ Т, 56, PASEO DE GRACIA. 

ANTWERP .. 19, RUE DU MARGRAVE. COPENHAGEN — ~ CHR. WINTERSVEJ 2). 

T. H. WELLS, Secretary. 


26, Old Broad Street, London, E.C. 
eee 


:DIRECT UNITED STATES CABLE COMPANY, 


Direot Cablo Route for Telegrams 


— TO ALL PLACES IN THE — 


i M 
| J UNITED STATES of AMERICA CANADA, WEST INDIES, CENTRAL А 
and SOUTH AMERICA, AUSTRALIA and NEW ZEALAND. 1 


i to many of the principal Telegraph Stations in 1 1 PER 
| the United States of America and Canada — WORD. 3 
| to. Australia and New Zealand PET aks s. Ba Ж 


— — 


General Offices of the Company, 26 


Р 


E 


For further particulars, Books of Forms, Tariffs, ko., apply at the General Offices of the Company. 
The Name of the Place from whioh Messages originate is Transmitted Free of Charge. 


— 


; STATIONS (Always Open.) | 
LIVERPOOL —.—— an 6, EXOHANGE BUILDINGS. BOSTON .....—---..— i ELTE Brier STREET: And 


— ОО NEW STREET. 
1 BRANOH STATIONS IN LONDON, 
BALTIO, EXOHANGE 8 ST. MARY AXE, EO, 


BISHOPSGATE STREET WITHIN, E.O. 
| AST INDIA A E, LEADENHALL STREET, EO. o CN THROGMORTON STREET, E. 


WINOHESTER HOUSE, OLD BROAD STREET, E. , 
m » PROVINCIAL STATIONS. 
BRISTOL BACK HALL CHAMBERS, Batpwis Steuart. | GLASGOW 1, WATERLOO STREET. 
p Eaa save h the Public ш London, Liverpool, Bristol, Glasgow and New Work are recommended to hand {= 
thelr Telegrams the Company's Stations as above, wW where receipts axe given for the бааша charged. 
Telegrama” for tle Company's Cables haeded in a& Postal Telegraph Offices must be "Via DIRECT CABLE, This instruction le 


General Offices er: ES INOHESTER HOUSE, 60, Old Broad Street, London, E.O, ? T, FINNIS General Manager and Seoretarg, 


zed by Goog le j 
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E. PS. OK 1 


xv.—GREATLY INGREASED AREA or CONNECTIONS. 
v. ECONOMY OF FLOOR SPACE. AN 0 K CELL OCCUPIES ONLY ABOUT | 


ONE-HALF THE FLOOR SPACE TAKEN BY A P TYPE OF SIMILAR | 
CAPACITY, „F 


The ELECTRICAL POWER STORAGE CO., Ltd., 4, Great Winchester St., LONDON, E.C. 


: CENTRAL STATION CELL. 
ÍR The Attention of ENGINEERS is called to the following IMPROVEMENT. 8: | | 
р ` т.—бАРАбТТҮ -or HIGH RATES or DISCHARGE. ооо aurcres | - 
Же: FOR | HOUR FROM IO PosiTivE PLATES AS A MAXIMUM. Ж 
E хх. ЕАО ALLOY GRATE w- LEAD LINING, provoco wita . | 
Eon SO THAT LEAKAGE DUE TO CREEPING CANNOT TAKE PLACE, THUS | 
ims MAKING BOX ABSOLUTELY INDESTRUCTIBLE. 
5 xxx. EACH PLATE can se SEPARATELY REMOVED „„тноџт wren | _ 
E. FERENCE WITH THE REMAINDER OR WITH THE CIRCUIT, — [4 
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See page XXII. for SPECIAL ANNOUNCEMENT of 4 


r | “THE ELECTRICIAN” 


ELECTRICAL TRADES’ DIRECTORI 


AND HANDBOOK FOR 1905. THE BIG BLUE BOOK. 


neee 


HINTS TO GABLE BUYERS. 


See that in buying Paper Cables you get Fluid Impregna- 
tion of the Insulation. Paper has little elasticity, and unless 
it is applied to the Conductor in spiral strips, and the 
Impregnation allows these strips to move on each other, 
the Insulation as a body must crack when the Cable is bent. 


BRITISH INSULATED & HELSBY CABLES, L= 


— 


5 


NEAL lt. 


MAKERS OF 
Paper Insulated and Lead Covered Cables, Rubber, Gutta Percha and Bitumen Covered Cables, Telegraph ent " Ыы 
Telephone Installations, Complete Tramway Equipments, Junction Boxes, Copper Wire, &. se ah oF 
эа 4 


WORks : PRESCOT, HELSBY AND LIVERPOOL. ane THROUGHOUT THE osan, 


. T ̃ eee ^- 
Printed and Published for the Proprietors by G EORGE | TUCKER, at the Editor ial, Printing and Publishing Offices, 1, 2 and 8, SALISBURY Covas, Ё ‚ЖЕТ ŠT 
the City of LONDON, Раат, APRIL 14, 1905 > 
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ROUND IN ЛАНУ, 
уук 22 1905 


UNIVERSITY OF MICHIGAN 
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